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Introduction to the Mitigation Plan
Authorized by §322 of the Robert T. Stafford Act as amended by §104 of the Disaster Mitigation Act of
2000 (DMA 2000), 44 CFR Part 201, Hazard Mitigation Planning, establishes criteria for developing local
hazard mitigation plans. The former program for developing a Disaster Resistant University was merged
into the programs for pre‐hazard mitigation planning. The University of Hawaiʻi secured a grant to
create a plan for the university system. The scope of work originally specified developing a plan with
focused investigations on three campuses‐‐‐UH Mānoa, UH Hilo, and Maui College. Once the project
began, the planning team expanded the scope of work to look at risk and vulnerability for the structures
on all ten campuses. The University System is a state entity, and is covered under the State of Hawaii
Hazard Mitigation Plan and each campus is covered in the County mitigation plans because the UH
System has responsibility for the operations of campuses and primary research facilities and for safety
and security of faculty, staff, and students, but not for infrastructure. The UH Multi‐Hazard Mitigation
Plan was approved by the UH President and in the State of Hawaii Multi‐Hazard Mitigation Plan by
adoption from the Governor of the State of Hawaii.
It became critically important, following the disaster on UH Mānoa campus in October 2004, that the
university develop a system‐wide plan that considers mitigation actions to protect the campuses and
facilities. Some campuses in University System provide on‐campus housing and therefore must consider
sheltering needs in mitigation plans. Many of the research facilities qualify as critical facilities, such as
the National Weather Service Forecast Office located on the UH Mānoa campus. The university
contributes significantly to the economy of the State of Hawai'i. In addition, research conducted by the
university contributes to the future well‐being of the state, such as locally‐appropriate construction and
architectural methods, medical research, and drought‐resistant crops. Within the scope of the plan,
these areas will be covered by analysis for protection and mitigation measures. Mitigation measures for
the University of Hawai'i contribute to overall mitigation efforts in the state.
The University of Hawaiʻi is a land‐grant institution, which developed in association with the U.S.
Department of Agriculture. It is the only publicly funded higher education program in the State of
Hawai'i, and provides educational opportunities for low‐income communities in Hawai'i and the Pacific
Islands region. There are 10 campuses and research and training facilities in all four counties in the
State of Hawai'i. The University of Hawaiʻi System is integral to the state and counties, and involves
research, education, and technical assistance activities in smaller communities throughout the state.
The System includes approximately 730 buildings or facilities and 11,126,000 gross square feet of land
valued at approximately $800 million, with an estimated replacement cost of $1.6 billion. The university
system is the fifth largest contributor to the state’s economy, providing resources from research and
extramural funding as well as being a significant employer in all counties.
For the mitigation plan process requirement, the University of Hawai'i used the best available data for
inclusion in the plan in order to develop the methods to assess risk and vulnerability. The original scope
of work identified a focus on three main campuses‐‐‐UH Manoa, UH Hilo, and Maui Community College‐‐
‐for the detailed analysis of structural risk and vulnerability. It became apparent that geographic
information systems did not exist for any of the campuses, except UH Manoa. In addition, the
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Chancellors requested that the study include all of the campuses. This led to the scope of work being
pushed to be more inclusive; however, it could still only cover the hazards to the extent of the best
available information gathered from 2007‐2008 when the model runs and analyses were conducted;
recognizing that data that became available later would have to be included in future updates.
The research and background information were supplemented with information from the State of the
Hawai'i, including some additional structural wind and seismic risk analyses based on new methods. The
risk assessment was used to identify mitigation measures‐‐‐ inexpensive policies and good practices as
well as structural retrofits and physical projects. The plan identifies specific projects, activities, and
policies that will minimize the impacts of natural, human‐induced and technological disasters. The
mitigation plan includes information on hazard events and identification of a broader range of hazards;
however, the best available data and the historical records of loss and damage are keyed to the impacts
from hurricanes, earthquakes, and flooding.
The coverage of hazards mirrors the state and county plans, although the information needed to be
downscaled to the campus level, and therefore, focuses more on the structural risks and vulnerabilities,
since these are under the management of the University. The infrastructure management and
mitigation is the responsibility of the state and counties, and while there is consideration of
infrastructure generally, detailed lifeline analyses were not possible under the scope of work funding the
development of the plan, and at the level of campus analysis would require expertise and data
unavailable at the time the plan was developed. This plan includes proposed mitigation actions and
projects based on information in the risk and vulnerability assessments. The plan provides guidance for
mitigating disasters and building resilience in the UH system, which has resultant benefits on the four
counties and the State of Hawai‘i. The knowledge that the UH system faculty and staff provide to the
State and Counties in Hawaii has contributed extensively to hazard mitigation efforts in the state.
University of Hawai‘i System Multi‐Hazard Mitigation Plan
The University of Hawai‘i System is committed to a long‐term strategy for reducing the risks of natural
hazards. The campuses lie within the counties and state where there have been a series of disasters
over the past six years, with major disaster declarations for the state: 1640 Severe Storms, Flooding,
Landslides, Mudslides and Dam Failure in 2006; 1664 Kīholo Earthquake in October 2006; 1743 Severe
Storms, High Surf, Flooding, and Mudslides in 2008; and 1814 Severe Storms and Flooding declared in
2009.
Even though the hazard mitigation and response plans were in place in the state, anomalies in weather
and the outcomes produced by these events were not entirely anticipated. The severe rainfall and
flooding for 42 days from February to April 2006 caused an unprecedented rainfall anomaly that
resulted in a dam failure on Kaua‘i and loss of life, in addition to extensive flash flooding, landslides, and
mudslides for O'ahu and Kaua'i. Not only have these disasters proven costly, but seven people lost their
lives. Several tsunami warnings and watches occurred in 2006, 2007, and 2009 from earthquakes
around the Pacific and in Hawai'i. No significant tsunami appeared, although the shoreline and public
beaches had to be closed as the tsunami created strange currents and unusual wave action. The biggest
costs were in alerting surfers and swimmers in the water to evacuate the coastal waters and shoreline.
Several rockslides occurred along shoreline highways, cutting off major traffic routes, which required
government funding to clear debris and implement response actions. Additional costs included business
losses as employees could not get to work and costs to drivers who had to take longer travel routes
during a time of rising fuel prices. For the university, these events affect faculty and students in reaching
their classes, work, and campuses; however, these events did not result in severe impacts to the UH
system facilities and campuses.
University of Hawai‘i System‐wide Multi‐Hazard Mitigation Plan
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By conceptualizing hazard mitigation in a disaster risk reduction framework, the university can reduce
the cost and extent of disasters by addressing the underlying risks. The better we can understand the
hazard threat in relation to the sensitivity of people and key sectors to the hazard, the greater likelihood
of preventing disaster. The hazard impacts are usually experienced in localized settings, in the ahupua‘a
or watershed, such as the floods in Mānoa in 2004. To reduce disaster risks requires an integrated,
multi‐level, multi‐sector, collaborative approach to risk reduction with an emphasis on building
resilience in the University System.
Development of the University’s Mitigation Planning Process
The Disaster Mitigation Act of 2000 required local mitigation plans to be developed prior to the
development of the standard state plan. Because the State recognizes the importance of the roles that
the university plays in risk reduction efforts in the state and counties, the State Hazard Mitigation Forum
supported the development of system‐wide plans in contribution to state and county hazard mitigation
plan update processes. In the next five year assessment, the University of Hawai'i Plan will contain the
results of implemented actions recommended by this plan.
The following are the studies or analyses have contributed to knowledge in this plan:
1. County of Kaua‘i Development of the New Wind Design Code Project. It will involve a new
generation of comprehensive windspeed mapping and design provisions for the Kauai County
Building Code. Final deliverables would consist of code amendments, electronic files of the GIS‐
based mapping products, and a summary report. This project will significantly enhance the County
of Kaua‘i Multi‐Hazard Mitigation Plan as well as the State Hazard Mitigation Plan. It would allow
county and State officials to accurately assess the potential wind damage to critical facilities,
business structures, and residential homes. Due to the topographic features unique to the island,
wind speeds vary and could rapidly accelerate in certain areas. This data will be used to revise the
vulnerability assessment section of the plans. Also, with this new data, better wind
retrofit/hardening mitigation projects can be developed.
2. HAZUS‐MH and post‐earthquake assessments and technical reviews. Conducted from 2007‐2009.
3. State Building Code Requirements. IBC 2006 codes adopted by the State in 2009. Counties must be
compliant with new facilities by 2010.
4. Post‐and‐pier retrofit research and training. Completed in 2009 with trainings conducted.
Development of web‐based expert system will launch in 2010.
5. Hawai'i County Critical Facilities and Infrastructure Assessment
6. County of Kaua‘i Critical Infrastructure GIS Data Assessment. This initiative substantially enhanced
the update of this County of Kaua‘i Multi‐Hazard Mitigation Plan. It provides GPS, GIS layer update
to critical infrastructure such as roads, water, electric facilities, etc. Vulnerable population locations
will be identified and integrated into the GIS data base allowing more comprehensive vulnerability
assessment, better data for the development of mitigation projects, and better response data in the
event of a major disaster. The project informed this update, but has not yet finalized. Estimated
date of completion is July 2010.
7. Hawai‘i State Gap Analysis for 2007 and 2010 Multi‐Hazard Mitigation Plan Updates. The major
objective of this project is to identify and address gaps realized from a series of large disasters and
to make improvements to the State Hazard Mitigation Plan with emphasis on transportation,
energy, communications, health and special needs, social vulnerability, and education. Also, the
project investigates the impact of disasters on isolated communities throughout the State. Other
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areas to be studied will be climate variability and change, erosion, fire risks, and dam safety. Date of
completion was October 2010.
The University of Hawai‘i Disaster Management Committee (UH‐DMC) convened to review the results of
the risk and vulnerability assessments for the ten campuses and research facilities. Particular comment
and concern focused on the replacement values of buildings from disaster losses, with concern that the
campuses were valued too low. The data was reviewed and reconsidered, and then the information was
compared to the values approved for the UH Assets Management System. The updated information
was again vetted through the Chancellors and their staff on all campuses. Once approved in 2008, the
models were run again to produce the final structural risk and vulnerability assessment results,
presented in Chapter 5. Based on the results of the model run, the planning team developed a
suggested list of projects that were reviewed by campus emergency management committees and the
Chancellors Offices. Project lists were revised after considerable review, finalized, and approved by the
Chancellors and UH DMC. These are included in Chapter 7.
Proposed projects may target funding cycles for FEMA’s Pre‐Disaster Mitigation Grant Program or the
Hazard Mitigation Grant Program. Some of the projects will not be eligible for these sources. Other
projects may be eligible for State funding under agency mandates or from other federal funds. NOAA,
USGS, the US Army Corps, and NRCS are currently funding projects that aid in disaster reduction, several
in the Mānoa Watershed. The UH‐DMC prioritized the engineering analysis projects to reduce structural
risks and vulnerability based on the model results. Many of these projects may be eligible for FEMA
funding. The list will be reviewed and revised by the UH DMC on an annual basis.
The final element of the planning process requires adoption by the President of the University of
Hawai‘i. A signed letter that adopts the mitigation plan is attached. In addition, the Governor of the
State of Hawaii adopted the plan by reference in the State of Hawaii Multi‐Hazard Mitigation Plan, 2010
update.
Risk and Vulnerability Assessment
The University system assessed hazard risks and vulnerability based on information compiled in a
geographic information system (GIS). Most of the UH campuses had not been mapped prior to the
initiation of this project. The base layers of each campus with all of the buildings were created as part of
the project. Hazard layers were developed using a variety of data sources, but were most important in
assessing localized campus risks and vulnerabilities. The assessment focused on campuses, considering
critical facilities and lifeline infrastructure to a lesser extent since it is managed by the county systems.
Significant research facilities that were considered in the list of assets by the UH Risk Management
Office and managed by the campuses, such as the John A Burns School of Medicine (JABSOM)
(considered as part of UH Mānoa campus list of facilities), School of Ocean, Earth Sciences, and
Technology facilities, and the College of Tropical Agriculture research stations, were included in this first
plan, but there will need to be broader consideration in the first plan update. Effects that occur from a
disaster in a particular county will likely have impacts on access to resources, communication, and
transportation following a disaster, and this will contribute significantly to the risk and vulnerability for
each campus, but assets managed by the county systems have not been covered under this institutional
plan.
Ultimately the building and facility data were refined for inclusion in the HAZUS‐MH model, which can
provide good loss estimates and can direct attention to projects that would likely have the greatest
impacts in reducing hazard risks. The best hazard layers currently include the Flood Insurance Rate
University of Hawai‘i System‐wide Multi‐Hazard Mitigation Plan

Executive Summary ‐ v

Maps (FIRMs), a shoreline assessment and erosion study, topographic wind risk maps, and the tsunami
evacuation layers. With completion of the first phase of the Tsunami Risk Assessment Project facilitated
by the US Geological Survey, there has been a significant contribution in understanding tsunami risks
related to the social vulnerability of the population in the tsunami evacuation zones.
Studies conducted locally by Martin & Chock, Inc. have demonstrated the need to include topographical
information in wind risk modeling to improve building codes and standards. These analyses were
integrated into the HAZUS‐MH analysis. Other studies have improved knowledge of changing shorelines
and erosion rates, as well as methods for beach replenishment. New technologies in LIDAR and remote
sensing imagery offer the ability to include building inventories and footprints to improve modeling,
such as layers developed for the UH campuses. There are many ongoing studies that will be
incorporated into models and mapping assessments that will continue to improve information for
decision‐making and planning in future plan updates; however, the analyses included in this plan were
limited to those conducted during the data gathering phase in 2007‐2009 that could be mapped in GIS
or modeled in HAZUS‐MH.
The UH risk and vulnerability assessment process contributed to the development of the structural risk
and vulnerability assessments on critical facilities used in the State and County plan updates.
Mitigation Priorities
The University of Hawai'i has proven to be a resource for the county and state in hazard mitigation. The
primary focus of the university plans is in education, although with consideration of service to the
neighboring communities, the counties, and the State. In developing the hazard mitigation goals, it was
important to remain consistent with the mission of the University of Hawaiʻi, detailed in the UH System
Strategic Plan, 2002‐2010, with updated strategic actions until 2015. The hazard mitigation goals fall
easily within the goals identified by the UH system. The mitigation actions listed in Chapter 7 (see Table
7‐1) have been tied to these goals and objectives. These goals and objectives provide a foundation for
the mitigation actions and policies in this plan. The following five goals provide an overview of the goals
and objectives detailed in Chapter 7.

Educational Effectiveness and Student Success
Hazard Mitigation Goal 1: Build disaster management into the institutional culture by training
students in hazard mitigation, and developing successful graduates capable of participating in hazard
mitigation efforts.
Objective 1: Promote public awareness activities that improve implementation of the plan by improving
training in disaster management. Several programs have already been developed for training, including
Pacific EMPRINTS and the National Disaster Preparedness Training Center based in the College of Social
Sciences on UH Mānoa campus, courses in disaster risk reduction at UH West Oʻahu campus and training
through UH Hilo’s Center for the Study of Active Volcanoes.

A Learning, Research, and Service Network
Hazard Mitigation Goal 2: Support University research and technology development in disaster
management and hazard mitigation that ultimately support risk reduction for the UH System, the
State, the Counties, and other institutions.
Objective 1: Support initiatives to use hazards research, in both physical and social sciences, to improve
risk reduction in the university system, in the State, in the County, and with the community at large.
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Objective 2: Build and maintain geographic information system and data to improve facilities planning
and management.

A Model Local, Regional, and Global University
Hazard Mitigation Goal 3: Support education and training that builds on island‐specific risk and
vulnerability assessment methods and risk reduction methods.
Objective 1: Use the research methods developed in the structural RVA as training tools and continue to
refine these tools.
Objective 2: Integrate socioeconomic data and information into the RVA tools to improve their strength
in identifying vulnerability among the general population.

Investment in Faculty, Staff, Students, and Their Environment
Hazard Mitigation Goal 4: Ensure a positive, healthful, resource efficient, sustainable, and secure
campus environment by reducing risks through hazard mitigation planning.
Objective 1: Develop and implement the hazard mitigation plan based on the risk and vulnerability
assessment.
Objective 2: Ensure that adequate shelter is available to all faculty, staff, and students in the event of
hazard threat and in support of needs for mass sheltering following a disaster.
Objective 3: Maintain communications system and data to improve information to students, faculty,
and staff to ensure a secure environment.

Resources and Stewardship
Hazard Mitigation Goal 5: Reduce risks to the University population by mitigating multiple hazards
through protection and security of university assets and resources.
Objective 1: Maintain and improve data on assets to ensure facilities and campus management that will
protect campuses during hazards.
Objective 2: Harden essential university facilities to maintain operations during a disaster and recovery
operations.
Objective 3: Secure and maintain lifelines and access.
Objective 4: Ensure that future projects and developments attend to land use issues related to hazards
to ensure protection of university assets.
Objective 5: Maintain vegetation and natural resources on campuses to prevent hazards.
The university mitigation plan provides the basis for setting mitigation priorities at the local level, which
can be incorporated into the county and state mitigation planning.
Mitigation Plan Implementation and Maintenance
The University developed a structure for disaster risk management that ensures implementation of the
multi‐hazard mitigation plan, which is detailed in Chapter 8 of this plan. The UH‐DMC meets monthly
and discusses disaster‐related issues. It is the responsibility of the UH‐DMC to review progress on
implementation of the multi‐hazard mitigation plan and mitigation actions.
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The University recognizes that the current effort is based on the best available data and information, but
that there are significant gaps in information that will be addressed over the next five years. The RVA
information on research facilities will be included in the update process. As projects and programs are
completed and as new policies are implemented, it will be important to update the document and
reprioritize management strategies. To enable maintenance of GIS databases, all of the data were
distributed to each campus and to the system to improve the quality of project development.
Support by the President and Chancellors of each campus ensures that hazard mitigation will remain a
priority in the future. The increased awareness and participation by the university community will make
it easier to implement projects and provide input into future needs in minimizing risks and vulnerability
to hazards. The communications system for disaster alerts already significantly increases the awareness
and sensitivity to hazards. To reduce disaster risks, the plan requires implementation of proposed
measures and collaboration with the external disaster management community. By building resilience
in the university campuses, the university contributes to risk reduction in the counties and state, and
helps promote a safer, healthier Hawai'i.
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Chapter 1:
University of Hawai'i System Multi‐Hazard Mitigation Plan
onononononononononononononononononononononononononononono
1.0 Introduction to Hazard Mitigation Planning
The Disaster Mitigation Act of 2000 (DMA 2000) requires that each State develop a hazard
mitigation plan to receive future funding following a disaster. The requirements also call for the
development of local mitigation plans to be eligible for disaster mitigation funding to support
programs and projects to minimize the loss of life, property, and overall cost of disasters. The
State plans must be updated every three years, and the local mitigation plan must be updated
every five years. This University of Hawaiʻi System Multi‐Hazard Mitigation Plan responds to
the local mitigation plan requirement; however, the university does not have the same
capabilities and functions to operate similarly to tribal nations and counties, who are required
to develop mitigation plans, which challenged the development of this plan. UH is unique in
that UH campuses and facilities are located in each of the four counties and the institution is
considered part of the state. The State and County plans cover the infrastructure and the UH
system manages buildings and facilities, which are the areas where the UH system take actions
to mitigate the impact of natural hazards.
In the late 1990s, the Federal Emergency Management Agency developed the Disaster
Resistant University program, but merged this program into the Pre‐Disaster Mitigation Grant
Program in 2005 with consideration as a local mitigation plan similar to the counties. DMA
2000 §201.6 (3) of the requirements outlines the process for localities in developing their
mitigation strategies. Specifically, a Local Hazard Mitigation Plan must “include a mitigation
strategy that provides the jurisdiction’s blueprint for reducing the potential losses identified in
the risk assessment, based on existing authorities, policies, programs and resources, and its
ability to expand on and improve these existing tools.” These strategies are built on an
assessment of hazard risks and vulnerabilities. The plans include measures to mitigate hazard
risks and demonstrate the benefit of these activities. The plan identifies gaps in knowledge and
data and employ strategies to continually update the data, projects, information, and the
overall mitigation plan as needed over time.
The University of Hawai'i is an instrumentality of the state, established by law under Hawai'i
Revised Statute §304‐2, and as such is statutorily exempt from income taxes under IRS Code
§115. UH holds legal title to all facilities. The University of Hawai'i is a Land‐Grant University
System with 10 campuses and research facilities that provides affordable higher education,
including undergraduate, graduate and post‐doctorate research opportunities and that serves
as the primary research institution for the State of Hawai'i. The System includes approximately
730 buildings or facilities and 11,126,000 gross square feet of building space valued at
approximately $1.6 billion. University buildings are insured by the State of Hawai'i, but the
property is managed by the University System, primarily through campus facilities managers.
University of Hawai‘i System‐wide Multi‐Hazard Mitigation Plan
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Not only does this mitigation plan contribute to the State’s knowledge of risk and vulnerability
to its assets, it also provides resources for the counties in which each campus is located. The
benefit of the local mitigation plan conducted by the University is that it provides capability to
the overall disaster management system within the State and Counties. By having a plan in
place for an institution with a large footprint in the State, the mitigation plan removes some
burden from State emergency managers by considering mitigation actions, increasing public
awareness, and providing shelter during disasters for a significant population located
throughout the state.
Plan Requirement
Description
ADOPTING THE PLAN
Adoption of the
Process and Scope for 2009 Plan
Plan
The plan was approved by each of the Chancellor’s for 10 campuses. On
recommendation from the Chancellor and the UH Disaster Management
Committee (UH‐DMC), the President, who serves as Executive for the UH‐DMC,
adopted the plan in December 2009.
In addition, this planning process contributed to the approved State of Hawaii
Hazard Mitigation Plan 2010, in which the Governor of the State of Hawaii
approves this UH plan by reference. The UH System hazard mitigation planning
process provided new data and methods of analysis that resulted in the State Plan
receiving approval by FEMA. All of the data and information contained in this
plan resulted in the approved State of Hawaii Multi‐Hazard Mitigation Plan.
Methods for Analysis in 2009 Plan
The primary planning team (UH: Anderson, Pant, Martelet, Jaffe, Fujii; Robertson,
Johnson, Yamashita, Kennedy; Martin & Chock: Chock, Murphree ‐ more
discussion in process in Chapter 2) worked with the Principal Investigator (Callejo,
Gaines) to provide data and information to the UH‐DMC that enabled the support
of mitigation actions in Chapter 7 and provided recommendation that the
President approve the plan in 2009. The Chancellors for each of the campuses
reviewed provisions of the document and approved the projects and mitigation
actions listed in the plan. The President of the University of Hawai'i signed a
letter adopting the plan for the University system.
PLANNING PROCESS
Information on the Process and Scope for 2009 Plan
The plan included extensive input from:
process –
 Office of the President
Formation of the
 Chancellor’s Offices
Disaster
 Environmental Health and Safety Office
Management
 Facilities
Committee and
 Risk Management Office
Involvement of
 Capital Improvements Office
committee
 Communications
University of Hawai‘i System‐wide Multi‐Hazard Mitigation Plan
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members in the
plan update

 Campus Security
 College of Engineering
The details of the roles, responsibilities, and input into the UH system plan is
covered in Chapter 2. The original scope of work involved only three campuses,
but it was recognized that the plan needed to include input from more offices
that have relevance to mitigation, all ten campuses, and primary research
facilities; however, the extent of the input varied by participation of key
personnel and their time available. The process included building awareness of
hazard mitigation into the UH system, since the primary responsibility of the UH
system is education, and UH roles in hazard mitigation and disaster risk reduction
overall had to be discussed and defined. The process revealed that the UH
system has a primary role in providing the State and Counties with key
information that is critical to risk reduction in Hawaii through research and
contribution from faculty, but the UH system operates with the primary function
toward education. The hazard mitigation plan was viewed as beneficial for
campus safety and security, and therefore, involved the input and approval of UH
system administration and the Offices of the Chancellors. The process involved
meetings and discussions, listed in Chapter 2 Appendix A, where the primary
vehicle for discussion of hazard mitigation is in the monthly Chancellors meetings.
Revision Addressed
The detailed list of the process and list of individual names, offices, and
contributions has been included in Chapter 2 Table 2‐1 that starts on page 2‐4.
Methods for Analysis in 2009 Plan
The primary planning team (UH: Anderson, Pant, Martelet, Jaffe, Fujii; Robertson,
Johnson, Yamashita, Kennedy; Martin & Chock: Chock, Murphree ‐ more
discussion in process in Chapter 2) worked with the Principal Investigator (Callejo,
Gaines) to provide data and information to the UH‐DMC that enabled the support
of mitigation actions in Chapter 7 and provided recommendation that the
President approve the plan in 2009.
The Chancellors for each of the campuses reviewed provisions of the document
and approved the projects and mitigation actions listed in the plan. The President
of the University of Hawai'i signed a letter adopting the plan for the University
system. In addition, copies of plans, proposals, and documentation of efforts for
risk reduction were collected to be referenced in relevant sections of the plan.
The interviews and plans that inform hazards identification were included in
Chapter 3 on hazard identification; assets that needed to be protected were
included in Chapter 4. Information that contributed to improved vulnerability
assessments was included in Chapter 5 (such as updated GIS data for current
RVA). Actions that were being taken that enhance current mitigation efforts were
included in Chapter 6. Suggestions and recommendations for improvement in
mitigation were included in Chapter 7.
The process was only supposed to include the three campuses identified in the
proposed scope of work‐‐‐UH Hilo, UH Maui College, and UH Mānoa campus. As
the process began, the team revised and expanded the scope of work to include
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all of the campuses and major research facilities to the extent possible for
inclusion in the structural risk and vulnerability assessment and for involving the
key leaders and decision makers on each campus.
Involvement of
Non‐Government
Organizations, Civil
Society, and
General Public

Process and Scope for 2009 Plan
The University of Hawaii does not operate as a public entity in the same way that
the states and counties operate. It does not have responsibility to the general
public for safety. UH provides services to the general public by contributing
knowledge and research on hazards to help reduce risk for the general public. UH
works with the counties and Red Cross to provide shelter services on many
campuses during disasters. UH system is not waived from liability, and in this first
plan, the involvement of non‐governmental organizations, civil society, and the
general public were not involved in the plan development since primary
responsibility to reduce disaster risk in the UH system would be to the students,
staff, and faculty. By mitigating impacts to facilities that may be used as public
shelters, UH also has a role, but these responsibilities would be exercised through
the counties during disasters, and are included in the county plans. Since the UH
system responsibility is limited in the general public, it was most important to
have input from each of the Chancellor’s Offices that have primary review and
input in the UH system hazard mitigation plan.
Revision Addressed
UH system faculty and researchers provide information and cutting‐edge research
in disaster risk reduction for the general public. Although the plan reviewers
would like to see more input from the general public in the UH system plan, it was
determined by the PI (Vice President of Administration) that the liability of UH
system restricted the plan to the UH system areas of responsibility and input
would be sought from within the UH system. UH has an important role in
providing the public with information, and that role would continue. UH would
continue to work with State and County civil defense agencies to mitigate hazards
and participate in risk reduction projects in support of the State and County. In
the future, the role of UH could be reconsidered. As it applied to the plan
development process for the first UH mitigation plan, the decision was to limit the
input into the UH system plan to those directly responsible for safety in the UH
system. Once the process had been determined, it was not possible to conduct a
different process within the scope of the project period, and any changes to the
process for developing the plan would need to be considered in the plan update
process based on evaluation of the effectiveness of the process that took place
from 2008‐2009 when the plan was developed.
Methods for Analysis in 2009 Plan
The focus of the UH system mitigation plan is on addressing structural risk and
vulnerability of the primary campuses. The methods involved meetings to review
models and develop mitigation actions to reduce structural risk and vulnerability.
In addition, the UH system has engaged in other non‐structural forms of
mitigation including communication planning to provide warnings, alerts, and
updates related to risk and education about the impacts of hazards to the campus
leaders and managers.
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RISK ASSESSMENT
Identifying Hazards

Profiling Hazards

Process and Scope for 2009 Plan
The intent of the design of the UH plan was to supplement and support the State
of Hawaii Multi‐Hazard Mitigation Plan and the county mitigation plans, since the
majority of responsibility for reducing risk rests at the state and county levels.
Therefore, the intent was to look at the hazards that are addressed in the State
and then look at the degree to which these hazards have direct impact on the
University of Hawaii System. Very few hazards have direct historical impacts on
the campuses. Climate change will increase the extent of many hazards and may
increase likelihood of climate‐related impacts. The choice of the hazards
identified in the plan was done because there are campuses in all counties of the
State of Hawaii, and there may be direct and indirect impacts from hazards.
Regardless of the hazard effects on the UH campuses and facilities, the
researchers in the UH system provide cutting‐edge research, knowledge, and
modeling for all hazards that contributes to the hazard awareness and knowledge
and improves planning and decision making throughout the State.
Revision Addressed
The clarification of the sources of information and the degree of direct and
indirect impacts on the UH system was clarified in tables added to Chapter 4 that
looked at known exposure.
Methods for Analysis in 2009 Plan
Identification of natural hazards occurred primarily from experience dealing with
hazards and understanding of the need to prevent these disasters from occurring.
Historical records were used to document exposure. The hazards identified in
the UH plan correlated with the hazards identified in the State and County hazard
mitigation plans, since the UH system plan operates in conjunction with these
plans. The University of Hawaii Disaster Management Committee (UH‐DMC)
reviewed and recommended inclusion of these hazards for consistency with State
and County plans.
Process and Scope for 2009 Plan
Hazards that were profiled were those consistent with the State and County
plans. For the UH System plan, there was more consideration of the general
location of the campuses and facilities and the known exposure and sensitivity to
hazards. For hurricanes and strong winds, floods, and earthquakes, there is
better data that can be incorporated into models because of the historical
records, frequency of occurrence, and improved techniques for assessment. The
hazard profiling occurred during the initial phases of the project using the best
available data from 2008‐2009.
Revision Addressed
The revisions for additional maps and information were included as best as
possible; however, the plan was developed with data gathered from 2008‐2009.
At the point the plan was written, the inclusion of new data or hazard analysis
had to be developed with the best available data at the time. Even though there
was new data developed for the State and County plans after the UH system plan
was finished, it was not possible with remaining resources to redo the analyses.
Even so, the flood mapping tool which because available AFTER the publication of
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Assessing
Vulnerability:
Using GIS to
Identify Hazard
Risks

the first plan and reference to erosion studies finalized AFTER the publication of
the plan have been included. Chapter 4 Appendix A includes the output of the
flood assessment tool to show exposure of all UH campus and major research
facilities. This is outside the initial scope of work, which was only to look at
hazards in detail for three campuses. Any additional studies and analyses would
have to be considered for future plan updates.
Methods for Analysis in 2009 Plan
The methods for analysis considered exposure and sensitivity, using the best
available studies and analyses during the period of data collection from 2008‐
2009. Studies that emerged after the model runs and development of GIS layers
and analyses for this plan will have to be incorporated in future plan updates.
The standard used was the best available data at the time of the writing of the
plan.
Process and Scope for 2009 Plan
When the UH mitigation planning started, the UH Manoa campus was the only
campus that used GIS. The project created GIS and imagery for all of the
campuses that could be considered with GIS hazard layers to assess risk by
location. The GIS was used in the HAZUS‐MH models to further consider risk,
although the refinement of risk by looking at the structural risk and vulnerability
to hazards vastly improved the degree to which a location was considered
vulnerable. HAZUS‐MH was only available for hurricanes, floods, and
earthquakes. Tsunami inundation, lava risk zones, drought hotspot and wildfire
risk maps, and highly erodible land (for landslide vulnerability) were included.
The GIS hazard layers were included based on accessibility and best available data
during the preparation of the data and plan from 2008‐2009. The data from the
UH System Hazard Mitigation plans GIS data were fed into the approved State
and County plan updates.
Revision Addressed
There were additional maps requested related to the location of research
facilities. These were included as were the flood hazard reports for campuses and
facilities. However, the request exceeded both the scope of work and funding of
the approved project and exceeded the “best available data” standard.
Nonetheless, the model runs could not be conducted outside of the preparation
period because each run involves use of extensive resources. For the structural
risk and vulnerability assessment included in the plan, there were three runs with
refinement after the first two runs based on review and requested revisions by
the Chancellors and by the facilities specialists in the UH system.
Methods for Analysis in 2009 Plan
The GIS was developed for each of the UH campuses to operate at a campus and
facility level, so that the inclusion of structural features, replacement costs, and
hazardous materials locations could be included for each facility. The data was
provided to each of the campuses on completion of the GIS development. The
GIS hazard layers were included for each campus based on best available data in
2009, when the risk and vulnerability assessment was conducted. The hazard
layers used were those that were accessible to planners and that met the
standard of best available data. There are consistently new hazard layers being
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Assessing
Vulnerability:
Addressing
Repetitive Loss
Properties

Assessing
Vulnerability:
Identifying
Structures,
Infrastructure, and
Critical Facilities

developed with improved studies and analyses, but many of these followed the
development of the UH system plan. The UH system plan aided in refining the
structural risk and vulnerability assessment processes that were included in the
2007 and 2010 State plan updates and enabled approval of these plans.
Process and Scope for 2009 Plan
The University of Hawaii does not participate in the National Flood Insurance
Program (NFIP) separately, but as part of the county and state programs. The
University experienced a severe flood in 2004, but this resulted from problems
further in the valley that altered water flow. The UH System began participating
in watershed meetings to aid the community in watershed planning to recover
and prevent future flooding events.
Methods for Analysis in 2009 Plan
UH has reviewed the locations of each of the campuses and primary research
facilities using the Flood Hazard Tool and identified flood hazard zones. The
Chapter 4 Appendix catalogues these reports. The campuses have been included
in HAZUS‐MH modeling and the highest risk properties have been considered for
mitigation actions that are recommended in Chapter 7. The flooding events do
not appear from the models to be as high of a risk as hurricanes and earthquakes.
The exposure is described in Chapter 4 and vulnerability is described in Chapter 5.
Process and Scope for 2009 Plan
Vulnerability is based on exposure and sensitivity to each natural hazard. The
hazards were reviewed by campus and by primary research facility, even though
this exceeds the scope of work identified in the scope of work which was only to
model three campuses. Many campuses and facilities have limited historical data
or experience with most of the hazards considered in the State and County hazard
mitigation plans. The highest vulnerability comes from hurricanes and strong
winds, floods, and earthquakes. While tsunami may be one of the highest risk
hazards, there are no recorded impacts or severe losses for the campuses. The
buildings on all of the campuses were surveyed and included in a database to be
assessed using HAZUS‐MH, which considers vulnerability from hurricanes, flood
loss, and earthquakes. The risk is identified for each campus for total loss of the
facility for any hazard. Scenarios are used to model losses based on different
events. Vulnerability is also considered over time using average annualized
losses. The data is sorted by campus and the highest risk facilities for each
campus appear in the Chapter 5 appendix. The University does not have
responsibility for managing or mitigating infrastructure, which is part of the
County mitigation plans. The University of Hawaii critical facilities include
shelters, which have been identified in the models, and some functions in
buildings that include administration and support for continued operations, such
as some heavy equipment baseyards for debris removal and information
technology and communications equipment and services. The importance and
function of the facility was considered as part of the prioritization of facilities in
the assessment and ranking by campus for mitigation actions.
Methods for Analysis in 2009 Plan
Methods include consultation, GIS mapping, engineering overview survey of
facilities, development of a database of facilities, structural features, costs,
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Assessing
Vulnerability:
Analyzing
Development
Trends

function, and use (including storage of hazardous materials), and modeling risk
using HAZUS‐MH where enough data was available. The risk and vulnerability
assessment exceeded the original scope of work to consider details of three
campuses and modeled structural risk for ten campuses and several primary
research facilities. The RVA was dependent on using the best available data‐‐‐
data for structures and facilities that are UH responsibility, but not for
infrastructure assets that are part of the responsibility of the Counties and the
State; data for hurricanes, earthquakes, and floods in the modeling with limited
hazard data available for other hazards because of lack of exposure and historical
records of impacts to the UH system. The planning team consulted the
Chancellors and Vice Chancellors and facilities managers for each campus in the
development of the building inventory to use in the modeling and analyses.
Although UH has facilities that keep the system functioning, it does not have
critical facilities like the State and Counties in disaster risk management.
Nonetheless, the facilities were identified for all campuses using GIS. This was
also done for the primary research facilities in SOEST and CTAHR, where data was
available. The RVA was reviewed and approved by UH‐DMC and recommended
for inclusion in the plan. The President’s office provided final approval in the plan
adoption.
Process and Scope for 2009 Plan
The University System has a strategic plan and a capital improvement office that
consider the needs and requirements of the student population for education. As
the UH West Oahu campus is under construction, the Chancellor and Vice
Chancellor reconsidered the plans with respect to potential hazards. The UH
Manoa campus requires upgrades to the campus center area for students and the
Information Technology Office was being redesigned and built. The Chancellors
and Vice Chancellors in charge of facilities operations have assessed the new
developments in light of potential hazard vulnerabilities. To the best of the ability
given funding constraints, they considered design features that would enable the
facilities to withstand disasters. For the UH System, the responsibility to keep
students, staff, and faculty safe in disaster has been a consideration and facilities
were identified for sheltering. The new buildings have been designed with
considerations of sheltering as well, even if not for large populations, designs that
would keep IT and communications operational in disaster events. In addition,
the building and improvements of campuses throughout the system have enabled
new programs for training and education to be dispersed, which means reduced
commute times for students on Oahu or the ability to stay on Maui and Hawaii to
receive education, which reduces overall risks to the students, staff, and faculty.
Methods for Analysis in 2009 Plan
The first PI on the project oversaw the Capital Improvements Office and liaised
with the facilities offices on the campuses, and advised on the inclusion of the
development for the system. The models were unable to assess future building
risks, and general location considerations were taken into account. The planning
process enabled the PI to discuss hazard mitigation options to address
vulnerability to new facilities through the UH‐DMC and direct consultation with
the campus and facilities managers.
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MITIGATION STRATEGY
Process and Scope for 2009 Plan
Local Hazard
Mitigation Goals
The UH‐DMC developed hazard mitigation goals that were used in the plan.
These were revised in light of the primary goal of the University to provide
education. The hazard mitigation goals were considered with consistency to the
UH strategic plan and the key target areas of the plan, as follows.

Educational Effectiveness and Student Success
Hazard Mitigation Goal 1: Build disaster management into the institutional
culture by training students in hazard mitigation, and developing successful
graduates capable of participating in hazard mitigation efforts.

A Learning, Research, and Service Network
Hazard Mitigation Goal 2: Support University research and technology
development in disaster management and hazard mitigation that ultimately
support risk reduction for the UH System, the State, the Counties, and other
institutions.

A Model Local, Regional, and Global University
Hazard Mitigation Goal 3: Support education and training that builds on island‐
specific risk and vulnerability assessment methods and risk reduction methods.

Investment in Faculty, Staff, Students, and Their Environment
Hazard Mitigation Goal 4: Ensure a positive, healthful, resource efficient,
sustainable, and secure campus environment by reducing risks through hazard
mitigation planning.

Resources and Stewardship
Hazard Mitigation Goal 5: Reduce risks to the University population by
mitigating multiple hazards through protection and security of university assets
and resources.

By aligning the risk reduction goals and objectives, detailed in Chapter 7,
with the UH System strategic plan, it enables progress in mitigation to be
evaluated as part of the ongoing primary operations of the university.

Identification and
Analysis of
Mitigation Actions

Methods for Analysis in 2009 Plan
The goals and objectives were developed by the UH‐DMC, and revised for
consistency with the UH System Strategic Plan 2002‐2010. The UH‐DMC will
review future strategic plans and continue to align the hazard mitigation goals
with consistency in future plan updates. The goals and objectives were approved
by the UH‐DMC and recommended to the UH President for approval in the plan.
Process and Scope for 2009 Plan
Mitigation actions were determined from the results of risk and vulnerability
analysis conducted for the UH system (the ten campuses and primary research
facilities). As described, the process relied on the use of historical records, GIS
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Identification and
Analysis of
Mitigation Actions:
NFIP Compliance

Implementation of
Mitigation Actions

reviews for potential exposure, and models based on best available data. The
HAZUS‐MH analysis was essential since the UH system assets are primarily
buildings and facilities. The analysis helped to determine a prioritization of
structural issues that needed to be addressed for each campus and primary
research facility. The analysis showed the potential losses for the UH system for
replacement of the structures, contents, and functionality. The importance of the
structures was discussed by the UH‐DMC, and this helped to prioritize the
mitigation actions that are included in the plan.
Methods for Analysis in 2009 Plan
The actions were proposed by the facilities managers and/or Vice Chancellors of
each campus and approval of the mitigation actions for each campus and primary
research facility were reviewed and approved by the Chancellors. The UH‐DMC
reviewed the final proposed list and recommended that the actions be included in
the plan. These were submitted to the UH President, who further reviewed and
approved the mitigation actions as part of the UH system multi‐hazard mitigation
plan. The mitigation actions are primarily directed towards reducing structural
risk and vulnerability for hurricanes, earthquakes, and floods, because this
represents the best available data that could be modeled for potential impacts.
The other actions that have been proposed were identified as best practices that
would aid in risk reduction. The work that is part of the campus plans, facilities
plans, environmental health and safety, and security is described as ongoing
actions to reduce hazard risks. Additional projects will require funding for
implementation.
Process and Scope for 2009 Plan
The UH system is in compliance with the National Flood Insurance Program
through participation in the State and County programs.
Methods for Analysis in 2009 Plan
UH system participates in NFIP through the State and County programs for each
campus. The flood hazard reports for each campus and primary research facility
are included in Chapter 4 Appendix A.
Process and Scope for 2009 Plan
The UH‐DMC identified mitigation actions that are being implemented through
positions that are currently funded. In addition, during the planning process, a
safety and security planner was hired to implement disaster risk reduction actions
with coordination of all community college campuses in the system. The UH‐DMC
has considered means for funding risk reduction measures. The Chancellors, who
are part of the UH‐DMC, have considered mitigation actions for new buildings,
including identification of sheltering and hardening to maintain essential
functions, such as communications and information technology.
Methods for Analysis in 2009 Plan
The UH‐DMC has responsibility for reviewing implementation. UH‐DMC approved
the plan and mitigation actions for implementation. The UH System President
provided final approval in the plan adoption and supports implementation,
especially where it leverages goals and objectives linked to the UH Strategic Plan.
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PLAN MAINTENANCE PROCESS
Process and Scope for 2009 Plan
Monitoring,
Evaluation, and
Since this is the the first plan, a schedule has been outlined to monitor progress,
Updating the Plan
evaluate, and update the plan.
Revision Addressed
The UH‐DMC will continue to meet and discuss actions as part of the monthly
Chancellors meetings. Specific meetings to address projects will be conducted by
a designated subcommittee for implementation issues and will meet as needed.
Prior to the next plan update, there will be an evaluation of the effectiveness and
implementation of the 2009 update plan, and this will be used to guide the
update of the plan.
Methods for Analysis in 2009 Plan
The planning team made recommendations to the UH‐DMC for the process to
monitor and evaluate the plan. These recommendations included documenting
the implementation of mitigation actions. The UH‐DMC approved the meeting
schedule and process for evaluation. The UH System President provided final
approval in the plan adoption.
Incorporating into
Existing Planning
Mechanisms

Continued Public
Involvement

Process and Scope for 2009 Plan
Chapter 7 describes how the UH System Multi‐Hazard Mitigation Plan aligns the
hazard mitigation goals and objectives with the UH Strategic Plan goals and
objectives. Since UH has different responsibilities in disaster management than
the State and Counties, the plan considers the existing facilities management,
capital improvements, and educational plans.
Methods for Analysis in 2009 Plan
The UH plan identifies the offices and operational management areas within the
system that have plans that can integrate hazard mitigation actions. Risk
reduction measures have been considered for future development. Future plan
updates will continue to review plans and identify areas for additional risk
reduction measures.
Process and Scope for 2009 Plan
For the UH system, it is not appropriate to have the general public involved in the
same way that government and tribal local mitigation plans, because the UH
system has liability and responsibility to students, faculty, and staff. The system
has made the plan available. Future plan development will engage in training on
mitigation and safety measures. These training interactions will additionally be
used to elicit input from staff, faculty, and students under guidance from the UH‐
DMC.
Methods for Analysis in 2009 Plan
The faculty, staff, and key offices with relevance to hazard mitigation and overall
disaster management were consulted in the development of the plan. Since the
role of the university system is not hazard mitigation, the planning team had to
build awareness of the importance of hazard mitigation and disaster management
among the divisions within the system that had risk reduction responsibilities.
The Chancellors ensured that there was awareness of the plan on their campuses
and provided input and approval of the mitigation actions. In addition, through
their participation in the UH‐DMC, they brought awareness at the campus and
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research facilities. The UH‐DMC recommended the plan to the UH System
President, who provided final approval in the plan adoption.
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Chapter 2:
Planning Process
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2.0

Introduction

Chapter 2 discusses the development of the University of Hawai'i’s Multi‐Hazard Mitigation Plan, looking
at the evolution of the processes involved, the planning approach and methods used, as well as the
organizational hierarchies and management structures of the entities operating within and affected by
the Plan.
2.1

The University of Hawai'i System Institutional Plan

The University of Hawai'i System (UH) has campuses, structures, and facilities in four counties of the
State of Hawai'i: the City & County of Honolulu, Kauaʻi County, Maui County, and Hawaiʻi County. The
primary emergency management responsibilities remain with the counties and state government. The
unique relationship of the University System as a state instrumentality links the university as a resource
for the state and counties. Researchers and professors in the university provide cutting edge hazard
science research and policy information. Furthermore, as commuter schools, the students, faculty, and
staff of the university system reside in communities throughout the counties and state. Because of
these relationships with the state and counties, the University of Hawai'i System (UH) mitigation
planning effort offers cutting edge research that is used in state and county mitigation plans.
The primary purpose of the plan is to establish the mechanisms for reviewing assets of the university
system and potential risks from hazards. There are ten campuses, eleven research institutes, and
research facilities for the School of Ocean, Earth Science, and Technology (SOEST) and the College of
Tropical Agriculture and Human Resources (CTAHR) in all four counties. The scope of work for the risk
and vulnerability assessment supporting the development of this plan specified that it would provide an
overview of the campuses, and delve into the details of the UH Mānoa, UH Hilo, and Maui Community
College campuses; however, the development of the plan required that the funding was pushed to
develop geographic information systems maps and general analyses ten campuses as part of the first
institutional mitigation plan and the limitations of the funding prevented inclusion of all facilities owned
by the university system. The facilities were taken from the inventory of primary facilities reported by
the University of Hawaiʻi Risk Management Oﬃce, then included in GIS for each of the campuses, which
was ground‐truthed and verified by team members. Primary research facilities for CTAHR, SOEST, and
the School of Medicine were included in the hazard mapping and some of the structural risk analyses,
but minor support facilities were not included.
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The format of the University of Hawai'i System‐wide Multi‐Hazard Mitigation Plan follows the guidance
for the Local Multi‐Hazard Mitigation Plans (similar to the county mitigation plans), as defined by the
Federal Emergency Management Agency. Since the University of Hawai'i System is an institutional plan,
there are elements of the planning process that are outside the governance, ownership, or responsibility
of the UH system and cannot be effectively applied. These challenges in aligning the UH System Multi‐
Hazard Mitigation planning process with the local mitigation planning process will be met to the best
ability and discussed throughout this chapter where the plan requirements are outside the scope of
authority for the UH System, but are already under the county local mitigation planning mandates.
2.2

Planning Process

Requirement §201.6(b): In order to develop a more comprehensive approach to reducing the effects of natural
disasters, the planning process shall include: 1) an opportunity for the public to comment on the plan during the
drafting stage and prior to plan approval; 2) an opportunity for neighboring communities, local and regional
agencies involved in hazard mitigation activities, and agencies that have the authority to regulate development,
as well as businesses, academia and other private and non ‐profit interests to be involved in the planning
process; and 3) review and incorporation, if appropriate , of existing plans, studies, and technical information.
Requirement §201.6(c)(1):The plan shall document the planning process used to develop the plan, including how
it was prepared and who was involved in the process, and how the public was involved.

Narrative Description of the Process: The format of the University of Hawai'i System‐wide Multi‐Hazard
Mitigation Plan follows the guidance for the Local Multi‐Hazard Mitigation Plans (similar to the county
mitigation plans), as defined by the Federal Emergency Management Agency but it is an institutional
plan for the system. Each of the campuses are governed by the county local mitigation plans and the
public processes for each county. As a state entity, the UH system is further included in the State hazard
mitigation planning process.
For development of the UH System Multi‐Hazard Mitigation Plan, the University followed this basic
planning approach:
1. Built awareness and participation in the planning process through the University of Hawaiʻi Disaster
Management Committee convened by the project PI. The UH‐DMC coordinated information for
inclusion in the plan related to their respective areas of administration throughout the UH System
(environmental safety, chancellor’s office with campus oversight, administration, facilities
maintenance, capital improvements, facilities planning, and campus security). Briefed and
coordinated with chancellors and representatives of campuses on all islands. (See Table 2‐1)
2. Gathered available UH campus asset data: used interviews, meetings, and email communication to
collect data. Assessed data availability and condition of data.
3. Determined level of detail needed about assets to develop GIS and HAZUS analysis models and
developed a database using Excel spreadsheets to store information.
4. Gathered primary engineering data by conducting inspections and recording geo‐coded information
for each of the campuses.
5. Gathered and reviewed available hazard studies and assessments for all the Hawaiian Islands that
were relevant to the UH System.
6. Developed a GIS system using asset data and hazard layers. Spatial hazard layers available include:
hurricanes, flood, tsunami evacuation maps, drought hotspots and wildfire risks (Hawaiʻi and Maui
Counties only), seismic risks, and limited erosion assessments. [NOTE: When the project began in
2007, UH Mānoa campus was the only campus with any GIS data, so maps were created for all of
the UH campuses. In addition, the hazard analysis did not include the development of new hazard
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layers, but use of available layers, and the project was limited to application of available hazard
layers at the time of the assessment in 2008 and 2009.]
7. Conducted a Risk and Vulnerability Analysis using the information developed in GIS and using HAZUS
risk assessment programs. [NOTE: In 2007 and 2008 when the HAZUS models were run, HAZUS was
limited to structural risk assessments for earthquake, hurricanes, and floods—although the flood
modeling showed some errors. The HAZUS‐MH model did not assess risks for tsunami, drought,
wildfires, or any other hazard included in this plan.]
8. Conducted meetings with UH Chancellors, facilities representatives, Environmental Health and
Safety Office representatives, the Communications Committee, and the UH Disaster Management
Committee to gain input into the results of the risk and vulnerability assessment and ground‐truth
information. [NOTE: PI decided that the participation in the first plan would be limited to UH
System. Lists of meetings as part of the planning process, input, and review of the plan are included
in Chapter 2 Appendix A.]
9. Distributed formal letters to the Chancellors of all the UH campuses and relevant UH departments to
request project submissions and advise the planning process.
10. Developed projects based on input of UH‐DMC and Chancellors, Vice‐Chancellors, and
administrators. Distributed project lists by campus for inclusion in the plan. Ensured prioritization
for inclusion of projects in the plan by campus.
11. Organized meetings to review risk and vulnerability assessment and plan development.
12. Established criteria for prioritizing projects and programs.
13. Set up maintenance plan to update plan with new input, data, and accomplishments.
14. Adopt the plan formally by the President of the University of Hawaiʻi System.
15. Implement plan. (Contingent on funding for several initiatives). Review goals and objectives, revise
appropriately, and continue iterative process. [NOTE: will take place following plan approval by
FEMA.]
Review and Analysis of Plan: To establish an authority for approval in reviewing and authorizing
inclusion of planning elements and hazard mitigation actions, the plan involved the establishment of a
University of Hawaiʻi Disaster Management Committee (UH‐DMC), with representation from each of the
campuses. The members of the committee were sent drafts of the plan as well as specific requests for
review of each set of actions related to their roles and responsibilities in the UH system. The UH‐DMC
provided review and approval of actions recommended to the UH President for final approval in the
system. This is the established body to ensure that actions and plans are updated in the future.
The committee has representation from the Chancellors’ Offices by each of the Chancellors and the Vice
Chancellors in charge of facilities, administration, and security issues. The positions remain consistent
and consistently represented on the committee; however, the people involved have shifted over the
course of the four years of plan development, and will continue to shift in the future. While names of
the people participating in the committee have been included, it is the positions and offices that will
remain constant in representation on the committee and in supporting hazard mitigation actions in the
UH System. Since the University System have limited staff who must serve as educational system
administrators and as disaster managers for the campuses, it was critical that the hazard mitigation
planning process is integrated in the administrative structure for the university as well as integrated
with emergency planning as part of disaster management. With limited resources primarily targeted at
education and support services, including the safety of campus staff and students, it became essential to
determine mitigation actions that could be taken within the existing university framework and
coordination.
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The UH‐DMC comprises the Council of Chancellors, regularly convened by the Chair of the UH‐DMC, and
adds additional key personnel. The Council meets monthly, and the UH‐DMC plans to meet in
association with the Council meetings on a quarterly basis (February, May, August, November) of each
year adding members besides the Chancellors for this portion of the meeting and inviting presenters to
discuss the status and update of the UH multi‐hazard mitigation planning process.
Table 2‐1. University of Hawaiʻi Disaster Management Commi ee (UH‐DMC) and Roles in Mitigation Planning

Title
Executive
President

Name

Role

David McClean

Executive leadership and authority over disaster
management for the University of Hawaiʻi System.
Authorizes emergency management and disaster
mitigation actions. Reviewed plan and input from
Chancellors for each campus. 2007‐2009(retired).
In addition, signed plan authorization. 2009 – ongoing.
Convene and Coordinate the UH‐DMC

MRC Greenwood
CHAIR OF UH‐DMC
Vice President for
Administration
Vice President for
Research

Sam Callejo
James Gaines

Vice President for
Information
Technology

David Lassner

Vice President for
Community Colleges
Associate Vice
President for Capital
Improvements
Associate Vice
President for External
Affairs and University
Relations

John Morton
Brian Minaai

Lynne Waters

Chancellor, UH Mānoa

Virginia Hinshaw

Vice Chancellor, UH
Mānoa Administration

Kathy Cutshaw

Vice Chancellor, UH

David T. Hafner

Convened and coordinated the UH Disaster Management
Committee (UH‐DMC), 2007‐2009
Participates in UH‐DMC; took over the role of convening
and coordinating the UH‐DMC in 2009
Participates in UH‐DMC; strong role interacting with the
State on communications and trying to mitigate IT
facilities to provide communications redundancy and
back‐up for the State during disasters
Participates in UH‐DMC; Responsibility for coordinating
participation of 7 campuses in mitigation efforts
Participates in UH‐DMC; Responsible for ensuring capital
improvements on UH campuses include hazard mitigation
Participates in UH‐DMC; Coordinates communications for
public relations, government liaison, and among
campuses; role in distributing information on hazards,
creating alert system, and coordinating communications
and public relations aspects of awareness programs.
Participates in UH‐DMC; Primary responsibility for
ensuring participation of UH Mānoa campus in mitigation
planning efforts; Review and approve mitigation actions
related to UH Mānoa campus
Participates in UH‐DMC; Oversees campus
administration, including facilities management, GIS, the
UH Mānoa Emergency Management Committee and
security for the campus; provided access to staff for
gathering data; reviewed the plans and made
recommendations on mitigation, including briefings with
the Chancellor.
Participates in UH‐DMC; Since the UH Mānoa campus
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Mānoa Facilities

Chancellor, UH Hilo

Rose Tseng
Donald Straney

Chancellor, West
Oʻahu

Gene Awakuni

Chancellor, Hawaiʻi
Community College

Rockne Freitas
Noreen Yamane

Chancellor, Honolulu
Community College

Michael T. Rota

Chancellor, Kapiʻolani
Community College

Leon Richards

Chancellor, Kauaʻi
Community College

Helen Cox

Chancellor, Leeward
Community College

Manuel Cabral

Chancellor, Maui
Community College

Clyde Sakamoto

Vice Chancellor, Maui
Community College

David Tamanaha

Chancellor, Windward

Angela Meixell

facilities represent the majority of UH holdings, the
position was added to ensure capital improvement and
maintenance of facilities;
Participated in UH‐DMC, 2007‐2010
Participates in UH‐DMC
Primary responsibility for ensuring participation of UH
Hilo campus in mitigation planning efforts; Review and
approve mitigation actions related to UH Hilo campus
Participates in UH‐DMC
Primary responsibility for ensuring participation of UH
West Oʻahu campus in mi ga on planning eﬀorts;
Review and approve mitigation actions related to UH
West Oʻahu campus
Participated in UH‐DMC, 2007‐2009
Primary responsibility for ensuring participation of
Hawaiʻi Community College campus in mi ga on
planning efforts; Review and approve mitigation actions
related to Hawaiʻi Community College campus
Participates in UH‐DMC
Primary responsibility for ensuring participation of
Honolulu Community College campus in mitigation
planning efforts; Review and approve mitigation actions
related to Honolulu Community College campus
Participates in UH‐DMC
Primary responsibility for ensuring participation of
Kapiʻolani Community College campus in mi ga on
planning efforts; Review and approve mitigation actions
related to Kapiʻolani Community College campus
Participates in UH‐DMC
Primary responsibility for ensuring participation of Kauaʻi
Community College campus in mitigation planning
efforts; Review and approve mitigation actions related to
Kauaʻi Community College campus
Participates in UH‐DMC
Primary responsibility for ensuring participation of
Leeward Community College campus in mitigation
planning efforts; Review and approve mitigation actions
related to Leeward Community College campus
Participates in UH‐DMC
Primary responsibility for ensuring participation of Maui
Community College campus in mitigation planning
efforts; Review and approve mitigation actions related to
Maui Community College campus
Participates in UH‐DMC; Provided information, data, and
review of HAZUS results and the mitigation plan.
Recommended mitigation actions for Maui CC.
Participated in UH‐DMC, 2007‐2009
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Community College

Douglas Dykstra

Participates in UH‐DMC
Primary responsibility for ensuring participation of
Windward Community College campus in mitigation
planning efforts; Review and approve mitigation actions
related to Windward Community College campus

There were two campus level Disaster Management Committees developed for UH Mānoa and UH Hilo.
The Community College (CC) campuses in the system organized their disaster management
administration through the Vice President for Community Colleges, the Facilities Planning Office,
convened by the Vice Chancellors for each of the CC campuses. The organization of the committees for
each campus is detailed in section 2.5.
2.3

Planning Approach and Methods

The University of Hawai'i (UH) benefits from the tested efforts of the planning process for the State of
Hawai’i as well as for the Counties; however, the process that the University of Hawai’i adapted involves
looking at the campuses under UH jurisdiction and the integration of this campus planning into pre‐
existing county disaster response and hazard mitigation plans, as well as under the responsibility of the
State Hazard Mitigation Plan. The University is an instrumentality of the State of Hawaiʻi, sits within
State disaster response and hazard mitigation plans, and researchers have assisted in disaster modeling
and research for the State and Counties. UH was asked to submit a local mitigation plan, but unlike the
other local plans developed by the counties, UH does not have first responder capability, does not have
management and ownership of critical infrastructure and lifelines on the campuses, and relies on the
counties during disaster. The University does not own or manage assets, such as roadways,
infrastructure, utility systems, and critical lifelines, and while the university can mitigate impacts to
roadways, streams, and utilities by ensuring plans are developed for debris removal and by testing back‐
up power generation for critical buildings and facilities, UH is ultimately reliant on the county systems
where each of the campuses are located. The UH mitigation plan focuses on assessing structural risks
and vulnerability, since buildings are the primary UH asset, and on mitigating potential hazards to these
structures. Since the university is an educational institution, there are also non‐structural mitigation
actions targeting education and public awareness throughout the state and counties.
The University system risk and vulnerability assessment involved partnership with researchers in schools
and colleges within the UH system, and with an external engineering consultancy from Martin & Chock,
Inc. Funding for this project has come from the Federal Emergency Management Agency’s Pre‐Disaster
Mitigation Grant Program through a nationally competitive grant administered by Hawai'i State Civil
Defense.
The University of Hawai’i participates actively in the State Hazard Mitigation Forum, helping to guide
hazard mitigation planning and activities of the State and receiving guidance from disaster committees,
such as the Mitigation Planning Committee and the Hawai'i State Earthquake Advisory Committee.
Methods: The methods used in the hazard mitigation planning process for the University have been
drawn from several sources. The preliminary tools on process included the NOAA Coastal Services
Center Community Vulnerability Assessment Tool (1999,
http://www.csc.noaa.gov/products/nchaz/startup.htm) and the Federal Emergency Management
Agency’s guidance, Understanding Your Risks ‐ identifying hazards and estimating losses (FEMA 386‐2)
(http://www.fema.gov/fima/planning_toc3.shtm). These documents identified the foundational
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planning process on which the State and County mitigation plans were based. Methods have been
integrated into overall disaster management responsibilities of the University of Hawaiʻi since the UH
System is part of and contributes to disaster management in the counties and state where each campus
exists; and, unlike lead agencies developing hazard mitigation plans in the state and counties, disaster
management is not the primary focus of the UH system. Respecting the availability of resources to do
hazard mitigation planning in the University system, UH has adopted an integrated disaster
management approach.
Methods for determining structural risk and vulnerability identified in Chapter 5 use modified HAZUS‐
MH analysis for hurricanes, earthquakes, and flood risks. Review of historic loss has been applied to
other hazard risks, but there is not enough data for several of the hazards which may have larger spatial
footprints and no direct, discernible impacts on the campuses and facilities. The standard that has been
applied is the use of best available data.
Scope of Plan: The UH mitigation plan is multi‐hazard in scope. It addresses geological and seismological
hazards such as earthquakes, tsunamis, volcanoes, landslides, and coastal erosion, meteorological
hazards such as hurricanes and strong winds, floods, droughts and wildfires, and climate change, and
human‐induced health hazards such as hazardous materials and biological threats. In the risk and
vulnerability assessment, presented in Chapter 5, the best available data was collected and used to
prepare facility inventories, hazard risk assessments, and cursory structural analyses of the campuses.
With improved building spatial data, topographic wind‐risk models and seismic risk models were used to
improve risk analyses and to develop possible planning scenarios. The risk and vulnerability assessment
is the basis for the mitigation plan components outlined in Chapters 6 and 7.
The funding proposal for this planning effort specified that detailed structural risk and vulnerability
assessments would be conducted for three campuses (UH Mānoa, UH Hilo, and Maui Community
College). When the planning team looked at the structures listed by the UH Risk Management Office
used for insurance and assets inventories, and considered the governance structure of the university
system with attention to the Chancellor’s offices in management of each campus, the scope of work was
expanded to include an assessment of all campuses in the UH system. Furthermore, although there
were future buildings slated for development in the UH system through the Capital Improvement
program, the PI determined that design would consider hazard mitigation, but it would not include the
buildings in the structural risk and vulnerability assessment for the first plan. Future plan updates will
include new developments in the analyses.
Plan Development Team: The primary planning team included: Sam Callejo, Principal Investigator and
Vice President of Administration for the University of Hawaiʻi. The Principal Investigator’s primary role
was to make decisions on the scope of work and requested extensions and to convene and coordinate
the governance structure to gain approvals from the plan, set goals and objectives, suggest and approve
mitigation actions included in the plan, and ensure plan implementation. He retired at the end of 2008,
and Dr. Jim Gaines replaced him in this role as PI. The UH Social Science Research Institute coordinated
the development of the risk and vulnerability assessment and plan writing Dr. Cheryl L. Anderson,
project coordinator/primary plan writer; Pradip Raj Pant, Agnes Martelet, Michelle Jaffe, graduate
research assistants. Department of Civil & Environmental Engineering, College of Engineering UH
Mānoa provided technical support and coordination on the methods of conducting structural risk and
vulnerability assessment in coordination with Martin & Chock, Inc. ‐ Dr. Ian Robertson, structural risk
and vulnerability assessment coordinator; Dr. Gaur Johnson, doctoral candidate research
assistant/postdoctoral researcher. Martin & Chock, Inc. obtained the primary subcontract because of
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the expertise in modifying HAZUS using topographically relevant data and models – Gary Chock,
Principal, Structural Engineer; Joshua Murphree, GIS and HAZUS modeling technician. UH Mānoa
Campus, which has more facilities and structures, and is the base for the UH system and the campus
functions had more contribution to data gathering ‐‐ Kathy Cutshaw, administration for UH campus,
David Hafner, facilities management, Eric Yamashita, GIS and spatial planning. UH Environmental Safety
Office is based in UH Mānoa with offices and personnel on all campuses to ensure environmental safety,
particularly for laboratories with use and storage of chemicals and hazardous materials – Emma
Kennedy, environmental safety officer (hazardous materials identification). UH Community Colleges
Facilities Offices coordinate activities related to the facilities management and were instrumental in
providing data on structures as well as reviewing and critiquing the assessment – Brian Kashiwaeda,
Director, Physical Facilities, Planning, and Construction.
2.4
Participation
As described in the previous section of this chapter, the UH System has participated in the planning
process for the multi‐hazard mitigation plan primarily through meetings and presentations at the
various campuses of the University and through an online public information and review system.
Information provided and concerns raised from the UH administration have been incorporated into the
plan. The proposed project for the UH system given availability of funds was to focus only on UH
Mānoa, UH Hilo, and Maui Community College, with some data gathering on the other campuses. When
the project initiated and realized that data were lacking and systematic organization of the data in the
risk management office was problematic, the Project Principal decided that the data gathering and
analysis needed to include all the campuses and research facilities to the extent possible. To conduct
this project, GIS maps had to be developed for all campuses, where only a map for UH Mānoa previously
existed. The effort to include all campuses in the process required more labor and effort to reach
administrators at every campus and include them in the hazard mitigation planning process. In addition,
this enabled the Chancellors of each campus to become involved in the UH‐DMC and ensure that they
coordinated the reach of information on their campuses.
Elements of this process were developed over several years of hazard mitigation preparedness and
planning in the State of Hawai’i. The Statewide Hazard Mitigation Forum was established in 1998 and is
comprised of a broad spectrum of agencies. Current University of Hawai’i participation on the Forum
includes Mike Hamnett, Cheryl Anderson, Chip Fletcher, and Don Thomas. Jimmy Lagunero, who
coordinates the UH Mānoa Emergency Management Committee, actively attends mitigation planning
meetings, although he is not a voting member. He volunteers his efforts on the Planning Subcommittee
that helped to advise the development of the State Multi‐Hazard Mitigation Plan. Members of the
University System participate in additional advisory committees that form the disaster management
sector for the State of Hawai’i.
As part of the greater Hawai’i community, the University of Hawai’i system recognizes that it affects and
is affected by the surrounding neighborhoods and counties, and as such, with the inception and
implementation of this plan, UH will reduce its overall impact upon and the vulnerability of these
entities. A perfect example of this is the role that the UH Mānoa system has played in the post‐Mānoa
floods to educate and collaborate with surrounding neighborhood members to clean and maintain the
Mānoa streambed so as to prevent such a disaster in the future.
The draft plan was posted on the internet at www.hazards‐climate‐environment.org to allow for review
and comment from the UH community. Email notification was sent to the UH‐DMC participants to
review the plan and provide comments. In addition, the UH‐DMC members routed the plan to members
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of their campus disaster management committees to collect comments for each campus. During the
vetting process, there were a few instances where additional information was provided or
considerations for new projects were requested. For example: 1) the historic district of the Windward
College system had not been disclosed in the first round of data collection and had not previously been
available in GIS maps or on paper maps in the UH systems files and this required modification of
structural valuation; and, 2) following the modeling and analyses, the UH system decided to develop a
new facility to ensure better information technology management, and requested assistance in
identifying ways to mitigate hazards in the building project to ensure improved and consistent
communications. These changes were reflected in the project listing in Chapter 7 on proposed
mitigation actions.
The mitigation planning process for UH has both informed and been informed by experts and the
university community throughout the state and counties. The following lists people and/or departments
from the UH System, which were and will continue to be involved in the UH System Multi‐Hazard Risk
and Vulnerability Assessment and Mitigation Plan development:
 UH System Office of the President: oversees the University of Hawaiʻi System; ensures
participation in the process by all relevant divisions within the system in the planning process;
responsible for review and maintenance of plan. The Office of the President includes the Vice
President Offices for all functions in the university and oversees capital improvement projects,
risk management, communications and information technology, disaster response, and short‐
term and long‐range planning for the system.
 UH System Information Technology Services: ensures internet connectivity for the UH system
and provides mitigation recommendations for sustained communications in disasters;
brokered agreements for communications redundancy with state civil defense as mitigation
for the State plan; provided input for mitigation action to harden sections of the slated IT
building project on UH Mānoa campus to support state communications during hazard events.
 UH System Office of Communications: provided input into the planning and mechanisms for
setting up an alert system for students, faculty, and staff of the university system; the
communications office coordinates all types of communication, including “campus public” and
engagement with IT Services to ensure infrastructure enabling communications is protected to
support communications; reviewed mitigation actions; distributed information through the
communications committee to campuses for input/comment into the plan.
 UH System Environmental Health & Safety Office: provided extensive input into the
identification of hazardous materials and chemicals, their locations on campus and in
structures (laboratories), and protocols and mechanisms to reduce risks from spills and
contamination or secondary impacts during disasters.
 Research Corporation of UH: advisory role in organizing the planning process, especially for PI;
review of mitigation actions.
 UH Mānoa Chancellor’s Office: provides data and information for the risk and vulnerability
assessment and HAZUS analysis; provided consultation throughout process and planning team
members from the Vice Chancellor for Administration and Campus Services, Capital
Improvements, and Facilities Management; reviewed plan related to UH Mānoa campus;
determined mitigation actions, prioritization, and approval for elements of the plan related to
UH Mānoa campus.
 UH Mānoa Office of Emergency Management: coordinates emergency management plan and
was given responsibility for providing input into the hazard mitigation plan. Coordinates the
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UH Mānoa Campus Disaster Management Committee that includes: UH Meteorology
Department, Health Services, John A. Burns School of Medicine (JABSOM), UH Mānoa
Buildings & Grounds Department, College of Tropical Agriculture & Human Resources, School
of Nursing & Dental Hygiene, College of Social Sciences, UH Mānoa Campus Security,
Associated Students of the University of Hawai’i, Office of Communications, UH Information
Technology Services, Campus Housing
UH Hilo Chancellor’s Office: provides data and information for the risk and vulnerability
assessment and HAZUS analysis; provided consultation throughout process and planning team
members from the Vice Chancellor for Administration and Campus Services, Capital
Improvements, and Facilities Management; reviewed plan related to UH Hilo campus;
determined mitigation actions, prioritization, and approval for elements of the plan related to
UH Hilo campus; coordinated with the Hawaiʻi Community College because of the proximity of
campuses.
UH Hilo Environmental Health & Safety Office: coordinates emergency management plan and
was given responsibility for providing input into the hazard mitigation plan. Coordinates the
UH Hilo Campus Disaster Management Committee that includes: Facilities and Grounds
Management, Health Services, Security, Housing, and Planning Offices.
UH West Oʻahu Chancellor’s Oﬃce: provides data and information for the risk and vulnerability
assessment and HAZUS analysis; provided consultation throughout process and planning team
members from the Vice Chancellor for Administration and Campus Services, Capital
Improvements, and Facilities Management; reviewed plan related to development of UH West
Oʻahu campus; determined mi ga on ac ons, priori za on, and approval for elements of the
plan related to UH West Oʻahu campus; coordinated with the Leeward Community College
because of the shared facilities of the campuses as UHWO is under development. In review,
the Chancellor’s office is committed to considering hazard mitigation option that can be
integrated into development, such as roof ties, fire prevention, and vegetation and
landscaping of the campus to prevent erosion.
Office of Vice President for Community Colleges: coordinates planning and information sharing
for all community college campuses, working through the assistance to the Vice President and
the Facilities Planning and Construction Office for all campuses; provided input into the
development and ground‐truthing of campus facilities; provided input and review of
mitigation actions.
o Chancellor and VC of Administrative Services of Windward CC: provided input into the
development and ground‐truthing of campus facilities; provided input and review of
mitigation actions; recommended approval of mitigation actions for Windward CC
campus.
o Chancellor and VC of Administrative Affairs of Hawai’i CC: provided input into the
development and ground‐truthing of campus facilities; provided input and review of
mitigation actions; recommended approval of mitigation actions for Hawaiʻi CC campus.
o Chancellor and VC of Administrative Services of Kapiʻolani CC: provided input into the
development and ground‐truthing of campus facilities; provided input and review of
mitigation actions; recommended approval of mitigation actions for Kapiʻolani CC
campus.
o Chancellor and VC of Administrative Services of Honolulu CC: provided input into the
development and ground‐truthing of campus facilities; provided input and review of
mitigation actions; recommended approval of mitigation actions for Honolulu CC
campus.
o Chancellor and VC of Administrative Services of Leeward CC: provided input into the
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development and ground‐truthing of campus facilities; provided input and review of
mitigation actions; recommended approval of mitigation actions for Leeward CC
campus.
o Chancellor and VC of Administrative Services of Maui CC: provided input into the
development and ground‐truthing of campus facilities; provided input and review of
mitigation actions; recommended approval of mitigation actions for Maui CC campus.
o Chancellor and VC of Administrative Services of Kauaʻi CC: provided input into the
development and ground‐truthing of campus facilities; provided input and review of
mitigation actions; recommended approval of mitigation actions for Kauaʻi CC campus.
 UH Civil & Environmental Engineering Department: surveyed campus facilities and designated
safe areas for sheltering during storms as well as shelters that could operate for students and
faculty to provide food, water, and relief. By ensuring that students, staff, and faculty could
be supported on the UH campus, the CEED has planned for reducing sheltering burden for the
counties and State. Further provided input into retrofits required to enable sheltering in non‐
designated buildings and structures. This department also assists in planning and coordinating
debris removal and working with Chancellor’s offices to coordinate maintenance of facilities
and lifelines as mitigation actions.
2.5

Multi‐Hazard Mitigation Organization for Planning and Action

The adoption of the University of Hawaiʻi System Mul ‐Hazard Mitigation Plan in December 2009
demonstrates continued concern and support for reducing risks to the students, personnel, and facilities
in the university system. This plan becomes part of the overall disaster management of the UH System.
University of Hawai’i Executive Policy E2.203 Plan for Emergency and Civil Defense Actions dated August
1983, directed University of Hawai’i Chancellors to "develop, implement and maintain an emergency
operations plan to meet the particular needs and circumstances of the campuses and organizations
under their jurisdiction. University of Hawai‘i at Mānoa will include the system offices, facilities,
personnel and operation in its plan." Since the University system does not have personnel to adhere to
aspects of disaster management separately, including emergency response operations and functions,
safety and preparedness, and hazard mitigation, these activities are considered as part of a full suite of
disaster management responsibilities. This is consistent with the ways that the counties throughout the
state function to both respond to emergencies and develop mitigation plans. The benefit of the
integrated disaster management approach is that lessons from disasters and emergency operations can
be considered in terms of what failed and ways to mitigate future hazards.
The UH System has a central command system for hazard mitigation and response, which originates at
the University President level and is divided into separate mitigation tasks that are assigned to
responsible University officials. Hazard mitigation and response is further subdivided into groups in all
of the campuses, which are responsible for actions specific to the impacted campus. A breakdown of the
chain of command for the University System and for the campuses of UH Mānoa and UH Hilo is
presented below.
As with this University of Hawai’i System Multi‐Hazard Mitigation Plan, the University of Hawai’i System
Emergency Operations Plan (SEOP), dated August 30, 2005, has been promulgated under the authority
of the President of the University of Hawai’i and Executive Policy E2.203. The SEOP provides procedures
for managing major emergencies that may threaten the health and safety of the University community,
or disrupt its programs and activities. The plan outlines emergency preparedness requirements and
responsibilities, and identifies organizations and individuals that are directly responsible for emergency
University of Hawai‘i System‐wide Multi‐Hazard Mitigation Plan
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preparedness, response, and recovery. That plan provides support and an organizational structure for
developing and implementing hazard mitigation actions, and both of the plans are authorized under the
authority of the UH President as part of integrated disaster management for the university.
The SEOP establishes disaster management responsibilities at two levels: the System level is responsible
for the overall management and responsibility for emergency preparedness, response and recovery, and
hazard mitigation while the Campus Level is directly responsible for emergency preparedness, response
and recovery at a specific campus or area. The hazard mitigation planning is specifically integrated into
the system through the UH‐DMC (with specific roles and responsibilities in Table 2‐1).
UH Mānoa established Disaster Management Committee in 2007, which meets quarterly to review the
UH Mānoa Disaster Management Program and to provide the Vice Chancellor of Administration Finance
and Operations with input and recommendations on the UH Mānoa Disaster Management Program.
The disaster management committee is composed of 23 members from 18 different departments that
represent a wide range of expertise. Departments represented at the Committee include: Meteorology;
Engineering; Social Sciences; Student Housing; Medicine; Facilities; Buildings and Grounds; Campus
Center; Emergency Management; Environmental Health & Safety; Tropical Agriculture and Human
Resources; Nursing; Health Services; Campus Security; Campus Planner; Student Association; Graduate
Student Organization; and, Information Technology.
Disaster management committees have also been established for UH Hilo, Maui CC and Honolulu CC to
review disaster management programs for these campuses. The Office of the Vice President for
Community Colleges has organized disaster management committees for the remaining community
colleges that work with the Chancellors and Vice Chancellors of the community college system.
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Planning team meets to continue developing risk and vulnerability
assessment process and methods; dividing tasks for identifying and
gathering primary data.

4/18/2007

Cheryl Anderson, project coordinator, SSRI planner;
Gary Chock, HAZUS Engineering Consultant; Ian
Robertson, UH Civil & Environmental Engineering
Faculty; Eric Yamashita, Space Information System
Manager for Chancellor's Office; Emma Kennedy,

UH Mānoa ‐ Multi‐
hazard Mitigation
Plan Data Meeting

3/16/2007

Build hazard mitigation awareness; explain purpose of planning
project; data‐gathering; consultation and input into the plan.

Roy Takekawa, Director, EHSO; Hans Nielson (Lab
Safety), Emma Kennedy, Cheryl Anderson, Pradip
Pant, Michelle Jaffe, Gaur Johnson

UH Community
Colleges Facilities
Planning Office

3/15/2007

Planning team meets to continue developing risk and vulnerability
assessment process and methods; dividing tasks for identifying and
gathering primary data.

Purpose of Meeting
Initial consultation meeting among planning team developing risk
and vulnerability assessment process and methods; dividing tasks
for identifying and gathering primary data.

UH Environmental
Health & Safety

UH Mānoa ‐ Multi‐
hazard Mitigation
Plan Data Meeting

3/14/2007

Meeting Participants
Cheryl Anderson, project coordinator, SSRI planner;
Gary Chock, HAZUS Engineering Consultant; Ian
Robertson, UH Civil & Environmental Engineering
Faculty; Eric Yamashita, Space Information System
Manager for Chancellor's Office; Emma Kennedy,
EHSO; Gaur Johnson, Graduate Research, UH College
of Engineering; Pradip Raj Pant, Graduate Research
Assistant; Michelle Jaffe, Graduate Research
Assistant
Cheryl Anderson, project coordinator, SSRI planner;
Gary Chock, HAZUS Engineering Consultant; Ian
Robertson, UH Civil & Environmental Engineering
Faculty; Eric Yamashita, Space Information System
Manager for Chancellor's Office; Emma Kennedy,
EHSO; Gaur Johnson, Graduate Research, UH College
of Engineering; Pradip Raj Pant, Graduate Research
Assistant; Michelle Jaffe, Graduate Research
Assistant
Brian Kashiwaeda, Director, Facilities Planning;
Cheryl Anderson, Pradip Pant, Michelle Jaffe, Gaur
Johnson

Build hazard mitigation awareness; explain purpose of planning
project; data‐gathering on environmental hazards, coping
mechanisms, protocols for disaster response, plans to minimize
impacts and prevent chemical and environmental hazards, and
locations of significant threats to consider in risk analysis for
structures and include in GIS database; consultation and input into
the plan.

UH Mānoa ‐ Multi‐
hazard Mitigation
Plan Data Meeting

Meeting Venue

2/15/2007

Date
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UH Mānoa ‐ Multi‐
hazard Mitigation
Plan Data Meeting

6/13/2007

7/18/2007

7/23/2007

UH Mānoa ‐ Multi‐
hazard Mitigation
Plan Data Meeting

5/16/2007

UH Hilo ‐ Meeting
with Facilities
Managers & Env
Health & Safety

UH Mānoa ‐ Multi‐
hazard Mitigation
Plan Data Meeting

Ken Ikeda, EHSO Administrator, Marcia Sakai, VP
Administration (facilities); Cheryl Anderson, Pradip
Pant, Gaur Johnson

EHSO; Gaur Johnson, Graduate Research, UH College
of Engineering; Pradip Raj Pant, Graduate Research
Assistant; Michelle Jaffe, Graduate Research
Assistant
Cheryl Anderson, project coordinator, SSRI planner;
Gary Chock, HAZUS Engineering Consultant; Ian
Robertson, UH Civil & Environmental Engineering
Faculty; Eric Yamashita, Space Information System
Manager for Chancellor's Office; Emma Kennedy,
EHSO; Gaur Johnson, Graduate Research, UH College
of Engineering; Pradip Raj Pant, Graduate Research
Assistant; Michelle Jaffe, Graduate Research
Assistant
Cheryl Anderson, project coordinator, SSRI planner;
Gary Chock, HAZUS Engineering Consultant; Ian
Robertson, UH Civil & Environmental Engineering
Faculty; Eric Yamashita, Space Information System
Manager for Chancellor's Office; Emma Kennedy,
EHSO; Gaur Johnson, Graduate Research, UH College
of Engineering; Pradip Raj Pant, Graduate Research
Assistant; Michelle Jaffe, Graduate Research
Assistant
Cheryl Anderson, project coordinator, SSRI planner;
Gary Chock, HAZUS Engineering Consultant; Ian
Robertson, UH Civil & Environmental Engineering
Faculty; Eric Yamashita, Space Information System
Manager for Chancellor's Office; Emma Kennedy,
EHSO; Gaur Johnson, Graduate Research, UH College
of Engineering; Pradip Raj Pant, Graduate Research
Assistant; Michelle Jaffe, Graduate Research
Assistant

Build hazard mitigation awareness; explain purpose of planning
project; data‐gathering; consultation and input into the plan.

Planning team meets to continue developing risk and vulnerability
assessment process and methods; dividing tasks for identifying and
gathering primary data.

Planning team meets to continue developing risk and vulnerability
assessment process and methods; dividing tasks for identifying and
gathering primary data.

Planning team meets to continue developing risk and vulnerability
assessment process and methods; dividing tasks for identifying and
gathering primary data.
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Overview of Hazard Mitigation Planning effort and awareness
building about importance of plan to UH system. Discussion of first
results from HAZUS modeling efforts. Lay out expectations for
results. Invite input into the planning process.

Tom Shroeder, Committee Chair and Convener, Dept
of Meteorology; Jimmy Lagunero, UH Manoa
Disaster Mgt Coordinator; Bruce Liebert, College of
Engineering; Cheryl Anderson, SSRI; Laurie
Furutani, JABSOM; William Haning, Dept of
Psychiatry; Thomas Katsuyoshi, Director of Facilities
and Grounds; Shawn Kyono, Director of Operations
Campus Center; Thomas Lim, Facilities, College of
Tropical Agriculture and Human Resources (CTAHR);
Hans Nielsen, EHSO; Andrew Fegan, University
Health Services; Kris Qureshi, School of Nursing; Ann
Sakaguchi,Social Sciences; Neal Sakamoto, Campus

UH System
Chancellor's
Review Meeting:
UH‐DMC

11/7/2007

11/19/2007

UH Manoa ‐
Disaster
Management
Committee
Meeting

Meeting coordinated by PI, Sam Callejo; convened by President
David McClean. First meeting convening the UH Disaster
Management Committee. Presentations explaining hazard
mitigation (awareness building, importance of project for UH) and
the results of the first round of modeling efforts. Invited feedback
and discussions resulted in changes for modeling efforts and a new
round of modeling.

Sam Callejo, David McClean, Brian Minaai, Lynne
Waters, David Lassner, Virginia Hinshaw, Rose
Tseng, Gene Awakuni, Rockne Freitas, Helen Cox,
Leon Richards, Angela Meixell, Clyde Sakamoto,
Manuel Cabral, Ramsey Pederson, John Morton
Cheryl Anderson, Ian Robertson, Gary Chock

UH Mānoa ‐ Multi‐
hazard Mitigation
Plan Data Meeting

Milton Higa, VC Administration; Cheryl Anderson,
Pradip Pant, Michelle Jaffe

Planning team meets to continue developing risk and vulnerability
assessment process and methods; dividing tasks for identifying and
gathering primary data.

Build hazard mitigation awareness; explain purpose of planning
project; data‐gathering; consultation and input into the plan.

Build hazard mitigation awareness; explain purpose of planning
project; data‐gathering; consultation and input into the plan.

8/15/2007

8/7/2007

Cheryl Anderson, Pradip Pant, Michelle Jaffe

Cheryl Anderson, project coordinator, SSRI planner;
Gary Chock, HAZUS Engineering Consultant; Ian
Robertson, UH Civil & Environmental Engineering
Faculty; Eric Yamashita, Space Information System
Manager for Chancellor's Office; Emma Kennedy,
EHSO; Gaur Johnson, Graduate Research, UH College
of Engineering; Pradip Raj Pant, Graduate Research
Assistant; Agnes Martelet, Graduate Research
Assistant

Build hazard mitigation awareness; explain purpose of planning
project; data‐gathering; consultation and input into the plan.

8/7/2007

David Tamanaha, VC Administration; Cheryl
Anderson, Pradip Pant, Gaur Johnson

Maui CC ‐ Meeting
with Facilities
Managers
Windward CC ‐
Meeting with
Facilities Manager
Kapiʻolani CC ‐
Meeting with
Facilities Manager

7/27/2007
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UH Manoa ‐
Disaster
Management
Committee

UH System
Chancellor's
Review Meeting:
UH‐DMC

UH Manoa ‐
HAZUS Meeting

2/5/2008

2/6/2008

3/5/2008

12/5/2007

UH System
Chancellor's
Review Meeting:
UH‐DMC

Cheryl Anderson; Gary Chock; Ian Robertson; Eric
Yamashita; Pradip Raj Pant; Agnes Martelet,
Graduate Research Assistant; David Hafner, UH
Mānoa VP Facilities Management; Brian Kashiwaeda

Sam Callejo, David McClean, Brian Minaai, Lynne
Waters, David Lassner, Virginia Hinshaw, Rose
Tseng, Gene Awakuni, Rockne Freitas, Helen Cox,
Leon Richards, Angela Meixell, Clyde Sakamoto,
Manuel Cabral, Ramsey Pederson, John Morton

Tom Shroeder, Committee Chair and Convener, Dept
of Meteorology; Jimmy Lagunero, UH Manoa
Disaster Mgt Coordinator; Bruce Liebert, College of
Engineering; Cheryl Anderson, SSRI; Laurie
Furutani, JABSOM; William Haning, Dept of
Psychiatry; Thomas Katsuyoshi, Director of Facilities
and Grounds; Shawn Kyono, Director of Operations
Campus Center; Thomas Lim, Facilities, College of
Tropical Agriculture and Human Resources (CTAHR);
Hans Nielsen, EHSO; Andrew Fegan, University
Health Services; Kris Qureshi, School of Nursing; Ann
Sakaguchi,Social Sciences; Neal Sakamoto, Campus
Security; Farouk Wang, Buildings & Grounds Mgt;
Garret Yoshimi, Communications

Sam Callejo, David McClean, Virginia Hinshaw, Rose
Tseng, Gene Awakuni, Rockne Freitas, Helen Cox,
Leon Richards, Angela Meixell, Clyde Sakamoto,
Manuel Cabral, Ramsey Pederson, John Morton

Security; Farouk Wang, Buildings & Grounds Mgt;
Garret Yoshimi, Communications

Consultation meeting among planning team developing risk and
vulnerability assessment process and methods; dividing tasks for
identifying and gathering primary data

Meeting coordinated by PI, Sam Callejo; convened by President
David McClean. Meeting convening the UH Disaster Management
Committee. Presentations explaining hazard mitigation (awareness
building, importance of project for UH) and the results of the
previous round of modeling efforts. Invited feedback and
discussions resulted in changes for modeling efforts and a new
round of modeling.

Meeting coordinated by PI, Sam Callejo; convened by President
David McClean. Meeting convening the UH Disaster Management
Committee. Presentations explaining hazard mitigation (awareness
building, importance of project for UH) and the results of the
previous round of modeling efforts. Invited feedback and
discussions resulted in changes for modeling efforts and a new
round of modeling.
Members continue to discuss and to review the Hazard Mitigation
Planning effort and awareness building about importance of plan to
UH system. Provide new input and data into shelters, housing, and
student security. Coordinate with development of bioterrorism
plan for the university.
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6/4/2008

5/7/2008

UH System
Chancellor's
Review Meeting:
UH‐DMC

Sam Callejo, David McClean, Brian Minaai, Lynne
Waters, David Lassner, Virginia Hinshaw, Rose
Tseng, Gene Awakuni, Rockne Freitas, Helen Cox,
Leon Richards, Angela Meixell, Clyde Sakamoto,
Manuel Cabral, Ramsey Pederson, John Morton

Sam Callejo, David McClean, David Lassner, Brian
Minaai, Virginia Hinshaw, Rose Tseng, Gene
Awakuni, Rockne Freitas, Helen Cox, Leon Richards,
Angela Meixell, Clyde Sakamoto, Manuel Cabral,
Ramsey Pederson, John Morton

UH Manoa ‐
Disaster
Management
Committee
Meeting

4/9/2008

UH System
Chancellor's
Review Meeting:
UH‐DMC

Tom Schroeder, Bruce Liebert, Jimmy Lagunero,
Cheryl Anderson, Thomas Katsuyoshi, Thomas Lim,
Hans Nielsen, Kris Qureshi, Neal Sakamoto,Farouk
Wang, Garret Yoshimi, Deborah Noji

UH System
Chancellor's
Review Meeting:
UH‐DMC

3/5/2008

4/29/2008

Sam Callejo, David McClean, David Lassner, Virginia
Hinshaw, Rose Tseng, Gene Awakuni, Rockne
Freitas, Helen Cox, Leon Richards, Angela Meixell,
Clyde Sakamoto, Manuel Cabral, Ramsey Pederson,
John Morton
Cheryl Anderson, Ian Robertson, Gary Chock

UH System
Chancellor's
Review Meeting:
UH‐DMC

Sam Callejo, David McClean, Brian Minaai, Lynne
Waters, David Lassner, Virginia Hinshaw, Rose
Tseng, Gene Awakuni, Rockne Freitas, Helen Cox,
Leon Richards, Angela Meixell, Clyde Sakamoto,
Manuel Cabral, Ramsey Pederson, John Morton

Members continue to discuss and to review the Hazard Mitigation
Planning effort and awareness building about importance of plan to
UH system. Continue to discuss results from HAZUS modeling
efforts.
Meeting coordinated by PI, Sam Callejo; convened by President
David McClean. Meeting convening the UH Disaster Management
Committee. Presentations explaining hazard mitigation (awareness
building, importance of project for UH) and the results of the
previous round of modeling efforts. Invited feedback and
discussions resulted in changes for modeling efforts and a new
round of modeling.
Meeting coordinated by PI, Sam Callejo; convened by President
David McClean. Meeting convening the UH Disaster Management
Committee. Presentations explaining hazard mitigation (awareness
building, importance of project for UH) and the results of the
previous round of modeling efforts. Invited feedback and
discussions resulted in changes for modeling efforts and a new
round of modeling.

Meeting coordinated by PI, Sam Callejo; convened by President
David McClean. Meeting convening the UH Disaster Management
Committee. Presentations explaining hazard mitigation (awareness
building, importance of project for UH) and the results of the
previous round of modeling efforts. Invited feedback and
discussions resulted in changes for modeling efforts and a new
round of modeling.
Meeting coordinated by PI, Sam Callejo; convened by President
David McClean. Meeting convening the UH Disaster Management
Committee. Presentations explaining hazard mitigation (awareness
building, importance of project for UH) and the results of the
previous round of modeling efforts. Invited feedback and
discussions resulted in changes for modeling efforts and a new
round of modeling.
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Sam Callejo, David McClean, David Lassner, Brian
Minaai, Lynne Waters, Rose Tseng, Virginia Hinshaw,
Gene Awakuni, Rockne Freitas, Helen Cox, Leon
Richards, Angela Meixell, Clyde Sakamoto, Manuel
Cabral, Ramsey Pederson, John Morton
Cheryl Anderson, Ian Robertson, Gary Chock

UH System
Chancellor's
Review Meeting:
UH‐DMC

UH System
Chancellor's
Review Meeting:
UH‐DMC

8/6/2008

9/3/2008

10/8/2008

UH Manoa ‐
HAZUS Meeting

Sam Callejo, David McClean, Rose Tseng, Virginia
Hinshaw, Gene Awakuni, Rockne Freitas,
Cheryl Anderson, Ian Robertson, Gary Chock

UH System
Chancellor's
Review Meeting:
UH‐DMC

10/30/2008

Sam Callejo, David McClean, David Lassner, Rose
Tseng, Virginia Hinshaw, Gene Awakuni, Rockne
Freitas, Helen Cox, Leon Richards, Angela Meixell,
Clyde Sakamoto, Manuel Cabral, Ramsey Pederson,
John Morton
Cheryl Anderson, Ian Robertson, Gary Chock

7/14/2008

Cheryl Anderson; Gary Chock; Eric Yamashita; Jimmy
Lagunero; David Hafner, Assistant VC for Campus
Services; Bruce Teramoto, Architect & PM of Office
of Capital ImprovementsMichael Hamnett, Executive
Director, Research Corporation of UH; Brian
Kashiwaeda, Director Community Colleges Facilities
Planning; Pradip Raj Pant; Agnes Martelet

Cheryl Anderson; Gary Chock; Ian Robertson, Eric
Yamashita; Brian Kashiwaeda; Jimmy Lagunero,
Office of Emergency Management; Pradip Raj Pant,
Agnes Martelet

UH Manoa –
HAZUS Meeting

Meeting of the planning team to continue to develop risk and
vulnerability assessment process and methods; dividing tasks for
identifying and gathering primary data

Meeting coordinated by PI, Sam Callejo; convened by President
David McClean. Meeting convening the UH Disaster Management
Committee. Presentations explaining hazard mitigation (awareness
building, importance of project for UH) and the results of the
previous round of modeling efforts. Invited feedback and
discussions resulted in changes for modeling efforts and a new
round of modeling.
Meeting coordinated by PI, Sam Callejo; convened by President
David McClean. Meeting convening the UH Disaster Management
Committee. Presentations explaining hazard mitigation (awareness
building, importance of project for UH) and the results of the
previous round of modeling efforts. Invited feedback and
discussions resulted in changes for modeling efforts and a new
round of modeling.
Meeting coordinated by PI, Sam Callejo; convened by President
David McClean. Meeting convening the UH Disaster Management
Committee. Presentations explaining hazard mitigation (awareness
building, importance of project for UH) and the results of the
previous round of modeling efforts. Invited feedback and
discussions resulted in changes for modeling efforts and a new
round of modeling.

Meeting of the planning team to continue to develop risk and
vulnerability assessment process and methods; dividing tasks for
identifying and gathering primary data
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UH System
Chancellor's
Meeting: UH‐DMC

Windward CC ‐
Community
College Vice
Chancellors (VC)
meeting

11/5/2008

11/14/2008

Brian Pactol, Director of Auxiliary and Commercial
Enterprises, Office of Vice President for Community
Colleges; Clifford Togo, Director of Administrative
Services, Windward CC; Milton Higa, VC of
Administrative Services, Kapiolani CC; Michael
Leialoha, VC for Administrative Affairs, Hawaii CC;
Kenneth Kato, VC of Administrative Services,
Honolulu CC; Gary Nitta, VC of Administrative
Services, Kauai CC
Cheryl Anderson, Pradip Pant, Agnes Martelet

Sam Callejo, David McClean, Brian Minaai, Lynne
Waters, David Lassner, Virginia Hinshaw, Rose
Tseng, Gene Awakuni, Rockne Freitas, Helen Cox,
Leon Richards, Angela Meixell, Clyde Sakamoto,
Manuel Cabral, Ramsey Pederson, John Morton

Meeting of community college vice chancellors to discuss the UH
Disaster Plan with presentations explaining hazard mitigation
process to build awareness and importance of project for UH
system, risk and vulnerability assessments process and methods,
and HAZUS modeling efforts. Discuss timeline for review of projects
and input from the Chancellors and VC offices to ensure that the
best list of projects and actions are included from each campus.
Describe individual follow‐up with each campus.

Meeting coordinated by PI, Sam Callejo; convened by President
David McClean. Meeting convening the UH Disaster Management
Committee. Presentations explaining hazard mitigation (awareness
building, importance of project for UH) and the results of the
previous round of modeling efforts. Invited feedback and
discussions resulted in changes for modeling efforts and a new
round of modeling.
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11/17/2008

UH Manoa ‐
Disaster
Management
Committee
Meeting

Cheryl Anderson; Tom Schroeder, Meteorology
Department, Committee Chair; Bruce Liebert,
College of Engineering, Committee Vice Chairman;
Jimmy Lagunero, Office of Emergency Management;
Joseph Campos, University Health Services Manoa;
Laurie Furutani, Student Housing ServicesWilliam
Haning, JABSOM Kakaako; Tavia Shiroma, JABSOM
Kakaako; Carlton Ho, Buildings & GroundsJan Javina,
Campus Center; Thomas Katsuyoshi, Facilities
Management OfficeShawn Kyono, Campus
CenterThomas Lim, CTAHR; Hans Nielsen,
Environmental Health & Safety Office; Lily Ning,
University of Hawaii Health Services Manoa; Kristine
Qureshi, School of Nursing & Dental HygieneAnn
Sakaguchi, College of Social Sciences; Neal
Sakamoto, Campus SecurityJaime Sohn, ASUH
President; Roy Takekawa, Environmental Health &
Safety Office; Gregg Takayama, Communications;
Diane Chang, Communications; Farouk Wang,
Buildings & GroundsGarret Yoshimi, UH Information
Technology Services

Meeting to discuss the UH Hazard Mitigation Plan progress with
presentations on results of risk and vulnerability assessments
process and HAZUS modeling efforts.
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UH System
Chancellor's
Meeting: UH‐DMC

UH System
Chancellor's
Meeting: UH‐DMC

12/3/2008

2/4/2009

UH Manoa ‐
Communications
Quarterly Meeting

11/20/2008

Jim Gaines, David McClean, David Lassner ; Virginia
Hinshaw, Rose Tseng, Gene Awakuni, Rockne
Freitas, Helen Cox, Leon Richards, Angela Meixell,
Clyde Sakamoto, Manuel Cabral, Ramsey Pederson,
John Morton

Sam Callejo, David McClean, David Lassner, Rose
Tseng, Virginia Hinshaw, Gene Awakuni, Rockne
Freitas, Helen Cox, Leon Richards, Angela Meixell,
Clyde Sakamoto, Manuel Cabral, Ramsey Pederson,
John Morton

Arlene Ambiang, Community Relations Manager,
Office of the Chancellor; Diane Chang, Director of
Communications, Office of the Chancellor; Tara Hicks
Johnson, Outreach Specialist, SOEST; Elmer Kaai,
Government Relations Manager, Office of the
Chancellor; Cindy Knapman, Communications
Leader, Sea Grant; Jim Manke, Communications
Specialist, Office of the Chancellor; Tracy Orillo‐
Donovan, Broadcast Manager, Office of the
Chancellor; Harry Partika, Administrative
Coordinator, College of Social Sciences; Karen
Rehbock, Assistant to the Director, Institute of
Astronomy; Lisa Shirota, Director of Marketing,
Chancellor's Office; Jan Taniguchi, Interim Director,
School and College Services; Sandy Shitanishi,
Administrative Specialist, Office of the Chancellor;
Gregg Takayama, Director of Community and Govt
Affairs, Office of the Chancellor; Karen Teramura,
Computer Graphics Specialist, Institute of
Astronomy; Merrissa Uchimura, Events Coordinator,
School and College Services; Cynthia Quinn, Director
of Communications and External Relations, William
S. Richardson School of Law

Meeting coordinated by PI, Sam Callejo; convened by President
David McClean. Meeting convening the UH Disaster Management
Committee. Presentations explaining hazard mitigation (awareness
building, importance of project for UH) and the results of the
previous round of modeling efforts. Invited feedback and
discussions resulted in changes for modeling efforts and a new
round of modeling.
Meeting coordinated by PI, Jim Gaines; convened by President
David McClean. Meeting convening the UH Disaster Management
Committee. Presentations explaining hazard mitigation (awareness
building, importance of project for UH) and the results of the
previous round of modeling efforts. Invited feedback and
discussions resulted in changes for modeling efforts and a new
round of modeling.

Meeting to discuss the UH Disaster Plan with presentations
explaining hazard mitigation process to build awareness and
importance of project for UH system, risk and vulnerability
assessments process and methods, and HAZUS modeling efforts.
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UH System
Chancellor's
Meeting: UH‐DMC

UH System
Chancellor's
Meeting: UH‐DMC

5/6/2009

8/5/2009

UH System
Chancellor's
Meeting: UH‐DMC

UH System
Chancellor's
Meeting: UH‐DMC

4/1/2009

9/2/2009

UH System
Chancellor's
Meeting: UH‐DMC

3/4/2009

Jim Gaines, MRC Greenwood, David Lassner, Brian
Minaai, Lynne Waters, Virginia Hinshaw, Rose Tseng,
Gene Awakuni, Noreen Yamane, Helen Cox, Leon
Richards, Angela Meixell, Clyde Sakamoto, Manuel
Cabral, Ramsey Pederson, John Morton

MRC Greenwood becomes new President

David McClean retires on May 31, 2009.
Jim Gaines, MRC Greenwood, David Lassner, Virginia
Hinshaw, Rose Tseng, Gene Awakuni, Rockne
Freitas, Helen Cox, Leon Richards, Angela Meixell,
Clyde Sakamoto, Manuel Cabral, Ramsey Pederson,
John Morton

Jim Gaines, David McClean, David Lassner, Brian
Minaai, Lynne Waters, Virginia Hinshaw, Rose Tseng,
Gene Awakuni, Rockne Freitas, Helen Cox, Leon
Richards, Angela Meixell, Clyde Sakamoto, Manuel
Cabral, Ramsey Pederson, John Morton

Jim Gaines, David McClean, David Lassner, Virginia
Hinshaw, Rose Tseng, Gene Awakuni, Rockne
Freitas, Helen Cox, Leon Richards, Angela Meixell,
Clyde Sakamoto, Manuel Cabral, Ramsey Pederson,
John Morton

Jim Gaines, David McClean, David Lassner; Brian
Minaai, Lynne Waters, Virginia Hinshaw, Rose Tseng,
Gene Awakuni, Rockne Freitas, Helen Cox, Leon
Richards, Angela Meixell, Clyde Sakamoto, Manuel
Cabral, Ramsey Pederson, John Morton

Meeting coordinated by PI, Jim Gaines; convened by President
David McClean. Meeting convening the UH Disaster Management
Committee. Presentations explaining hazard mitigation (awareness
building, importance of project for UH) and the results of the
previous round of modeling efforts. Invited feedback and
discussions resulted in changes for modeling efforts and a new
round of modeling.
Meeting coordinated by PI, Jim Gaines; convened by President
David McClean. Meeting convening the UH Disaster Management
Committee. Presentations explaining hazard mitigation (awareness
building, importance of project for UH) and the results of the
previous round of modeling efforts. Invited feedback and
discussions resulted in changes for modeling efforts and a new
round of modeling.
Meeting coordinated by PI, Jim Gaines; convened by President
David McClean. Meeting convening the UH Disaster Management
Committee. Presentations explaining hazard mitigation (awareness
building, importance of project for UH) and the results of the
previous round of modeling efforts. Invited feedback and
discussions resulted in changes for modeling efforts and a new
round of modeling.
Meeting coordinated by PI, Jim Gaines; convened by President
MRC Greenwood. Meeting convening the UH Disaster
Management Committee. Presentations explaining hazard
mitigation (awareness building, importance of project for UH) and
the results of the previous round of modeling efforts. Invited
feedback and discussions resulted in changes for modeling efforts
and a new round of modeling.
Meeting coordinated by PI, Jim Gaines; convened by President
MRC Greenwood. Meeting convening the UH Disaster
Management Committee. Presentations explaining hazard
mitigation (awareness building, importance of project for UH) and
the results of the previous round of modeling efforts. Invited
feedback and discussions resulted in changes for modeling efforts
and a new round of modeling.
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3/3/2010

2/3/2010

12/2/2009

11/4/2009

10/7/2009

UH System
Chancellor's
Meeting: UH‐DMC

UH System
Chancellor's
Meeting: UH‐DMC

UH System
Chancellor's
Meeting: UH‐DMC

UH System
Chancellor's
Meeting: UH‐DMC

UH System
Chancellor's
Meeting: UH‐DMC

Jim Gaines, MRC Greenwood, David Lassner, Brian
Minaai, Lynne Waters, Virginia Hinshaw, Rose Tseng,
Gene Awakuni, Noreen Yamane, Helen Cox, Leon
Richards, Douglas Dykstra, Clyde Sakamoto, Manuel
Cabral, Ramsey Pederson, John Morton

Jim Gaines, MRC Greenwood, David Lassner, Brian
Minaai, Virginia Hinshaw, Rose Tseng, Gene
Awakuni, Noreen Yamane, Helen Cox, Leon Richards,
Douglas Dykstra, Clyde Sakamoto, Manuel Cabral,
Ramsey Pederson, John Morton

Jim Gaines, MRC Greenwood, David Lassner, Brian
Minaai, Lynne Waters, Virginia Hinshaw, Rose Tseng,
Gene Awakuni, Noreen Yamane, Helen Cox, Leon
Richards, Angela Meixell, Clyde Sakamoto, Manuel
Cabral, Ramsey Pederson, John Morton

Jim Gaines, MRC Greenwood, David Lassner, Brian
Minaai, Lynne Waters, Virginia Hinshaw, Rose Tseng,
Gene Awakuni, Noreen Yamane, Helen Cox, Leon
Richards, Angela Meixell, Clyde Sakamoto, Manuel
Cabral, Ramsey Pederson, John Morton

Jim Gaines, MRC Greenwood, David Lassner,
Virginia Hinshaw, Rose Tseng, Gene Awakuni,
Noreen Yamane, Helen Cox, Leon Richards, Angela
Meixell, Clyde Sakamoto, Manuel Cabral, Ramsey
Pederson, John Morton
Cheryl Anderson, Ian Robertson, Gary Chock

Meeting coordinated by PI, Jim Gaines; convened by President
MRC Greenwood. Meeting convening the UH Disaster
Management Committee. Presentations explaining hazard
mitigation (awareness building, importance of project for UH) and
the results of the previous round of modeling efforts. Invited
feedback and discussions resulted in changes for modeling efforts
and a new round of modeling.
Meeting coordinated by PI, Jim Gaines; convened by President MRC
Greenwood. Meeting convening the UH Disaster Management
Committee. Presentations explaining hazard mitigation (awareness
building, importance of project for UH) and the results of the
previous round of modeling efforts. Invited feedback and
discussions resulted in changes for modeling efforts and a new
round of modeling. Plan recommended to the President for
approval.
Meeting coordinated by PI, Jim Gaines; convened by President MRC
Greenwood. Meeting convening the UH Disaster Management
Committee. Presentations explaining hazard mitigation (awareness
building, importance of project for UH) and the results of the
previous round of modeling efforts. Invited feedback and
discussions resulted in changes for modeling efforts and a new
round of modeling. Plan recommended to the President for
approval. On December 18, 2009 President MCR Greenwood
approves plan.
Meeting coordinated by PI, Jim Gaines; convened by President MRC
Greenwood. Meeting convening the UH Disaster Management
Committee. Presentations explaining hazard mitigation (awareness
building, importance of project for UH) and the results of the
previous round of modeling efforts. Invited feedback and
discussions resulted in changes for modeling efforts and a new
round of modeling. Waiting to hear status of the plan for
implementation.
Meeting coordinated by PI, Jim Gaines; convened by President MRC
Greenwood. Meeting convening the UH Disaster Management
Committee. Presentations explaining hazard mitigation (awareness
building, importance of project for UH) and the results of the
previous round of modeling efforts. Invited feedback and
discussions resulted in changes for modeling efforts and a new
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9/1/2010

8/4/2010

6/2/2010

5/5/2010

4/7/2010

UH System
Chancellor's
Meeting: UH‐DMC

UH System
Chancellor's
Meeting: UH‐DMC

UH System
Chancellor's
Meeting: UH‐DMC

UH System
Chancellor's
Meeting: UH‐DMC

UH System
Chancellor's
Meeting: UH‐DMC

Jim Gaines, MRC Greenwood, David Lassner,
Virginia Hinshaw, Rose Tseng, Gene Awakuni,
Noreen Yamane, Helen Cox, Leon Richards, Douglas

Jim Gaines, MRC Greenwood, David Lassner, Brian
Minaai, Lynne Waters, Virginia Hinshaw, Rose Tseng,
Gene Awakuni, Noreen Yamane, Helen Cox, Leon
Richards, Douglas Dykstra, Clyde Sakamoto, Manuel
Cabral, Ramsey Pederson, John Morton

Jim Gaines, MRC Greenwood, David Lassner, Brian
Minaai, Lynne Waters, Virginia Hinshaw, Rose Tseng,
Gene Awakuni, Noreen Yamane, Helen Cox, Leon
Richards, Douglas Dykstra, Clyde Sakamoto, Manuel
Cabral, Ramsey Pederson, John Morton

Jim Gaines, MRC Greenwood, David Lassner,
Virginia Hinshaw, Rose Tseng, Gene Awakuni,
Noreen Yamane, Helen Cox, Leon Richards, Douglas
Dykstra, Clyde Sakamoto, Manuel Cabral, Ramsey
Pederson, John Morton

Jim Gaines, MRC Greenwood, David Lassner, Brian
Minaai, Lynne Waters, Virginia Hinshaw, Rose Tseng,
Gene Awakuni, Noreen Yamane, Helen Cox, Leon
Richards, Douglas Dykstra, Clyde Sakamoto, Manuel
Cabral, Ramsey Pederson, John Morton

round of modeling. Waiting to hear status of the plan for
implementation.
Meeting coordinated by PI, Jim Gaines; convened by President MRC
Greenwood. Meeting convening the UH Disaster Management
Committee. Presentations explaining hazard mitigation (awareness
building, importance of project for UH) and the results of the
previous round of modeling efforts. Invited feedback and
discussions resulted in changes for modeling efforts and a new
round of modeling. Waiting to hear status of the plan for
implementation.
Meeting coordinated by PI, Jim Gaines; convened by President MRC
Greenwood. Meeting convening the UH Disaster Management
Committee. Presentations explaining hazard mitigation (awareness
building, importance of project for UH) and the results of the
previous round of modeling efforts. Invited feedback and
discussions resulted in changes for modeling efforts and a new
round of modeling. Plan needs revision. Waiting for
implementation.
Meeting coordinated by PI, Jim Gaines; convened by President MRC
Greenwood. Meeting convening the UH Disaster Management
Committee. Presentations explaining hazard mitigation (awareness
building, importance of project for UH) and the results of the
previous round of modeling efforts. Invited feedback and
discussions resulted in changes for modeling efforts and a new
round of modeling. Plan needs revision. Waiting for
implementation.
Meeting coordinated by PI, Jim Gaines; convened by President MRC
Greenwood. Meeting convening the UH Disaster Management
Committee. Presentations explaining hazard mitigation (awareness
building, importance of project for UH) and the results of the
previous round of modeling efforts. Invited feedback and
discussions resulted in changes for modeling efforts and a new
round of modeling. Plan needs revision. Waiting for
implementation.
Meeting coordinated by PI, Jim Gaines; convened by President MRC
Greenwood. Meeting convening the UH Disaster Management
Committee. Presentations explaining hazard mitigation (awareness
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2/3/2011

12/1/2010

11/3/2010

10/6/2010

UH System
Chancellor's
Meeting: UH‐DMC

UH System
Chancellor's
Meeting: UH‐DMC

UH System
Chancellor's
Meeting: UH‐DMC

UH System
Chancellor's
Meeting: UH‐DMC

Jim Gaines, MRC Greenwood, David Lassner, Virginia
Hinshaw, Donald Straney, Gene Awakuni, Noreen
Yamane, Helen Cox, Leon Richards, Douglas Dykstra,
Clyde Sakamoto, Manuel Cabral, Ramsey Pederson,
John Morton

Jim Gaines, MRC Greenwood, David Lassner, Brian
Minaai, Lynne Waters, Virginia Hinshaw, Rose Tseng,
Gene Awakuni, Noreen Yamane, Helen Cox, Leon
Richards, Douglas Dykstra, Clyde Sakamoto, Manuel
Cabral, Ramsey Pederson, John Morton

Jim Gaines, MRC Greenwood, David Lassner, Brian
Minaai, Lynne Waters, Virginia Hinshaw, Rose Tseng,
Gene Awakuni, Noreen Yamane, Helen Cox, Leon
Richards, Douglas Dykstra, Clyde Sakamoto, Manuel
Cabral, Ramsey Pederson, John Morton

Jim Gaines, MRC Greenwood, Brian Minaai, Lynne
Waters, David Lassner, Virginia Hinshaw, Rose
Tseng, Gene Awakuni, Noreen Yamane, Helen Cox,
Leon Richards, Douglas Dykstra, Clyde Sakamoto,
Manuel Cabral, Ramsey Pederson, John Morton

Dykstra, Clyde Sakamoto, Manuel Cabral, Ramsey
Pederson, John Morton

building, importance of project for UH) and the results of the
previous round of modeling efforts. Invited feedback and
discussions resulted in changes for modeling efforts and a new
round of modeling. Plan needs revision. Waiting for
implementation.
Meeting coordinated by PI, Jim Gaines; convened by President MRC
Greenwood. Meeting convening the UH Disaster Management
Committee. Presentations explaining hazard mitigation (awareness
building, importance of project for UH) and the results of the
previous round of modeling efforts. Invited feedback and
discussions resulted in changes for modeling efforts and a new
round of modeling. Plan needs revision. Waiting for
implementation.
Meeting coordinated by PI, Jim Gaines; convened by President MRC
Greenwood. Meeting convening the UH Disaster Management
Committee. Presentations explaining hazard mitigation (awareness
building, importance of project for UH) and the results of the
previous round of modeling efforts. Invited feedback and
discussions resulted in changes for modeling efforts and a new
round of modeling. Plan needs revision. Waiting for
implementation.
Meeting coordinated by PI, Jim Gaines; convened by President MRC
Greenwood. Meeting convening the UH Disaster Management
Committee. Presentations explaining hazard mitigation (awareness
building, importance of project for UH) and the results of the
previous round of modeling efforts. Invited feedback and
discussions resulted in changes for modeling efforts and a new
round of modeling. Plan needs revision. Waiting for
implementation.
Meeting coordinated by PI, Jim Gaines; convened by President MRC
Greenwood. Meeting convening the UH Disaster Management
Committee. Presentations explaining hazard mitigation (awareness
building, importance of project for UH) and the results of the
previous round of modeling efforts. Invited feedback and
discussions resulted in changes for modeling efforts and a new
round of modeling. Plan needs revision. Waiting for
implementation.
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6/2/2011

5/5/2011

4/7/2011

3/3/2011

UH System
Chancellor's
Meeting: UH‐DMC

UH System
Chancellor's
Meeting: UH‐DMC

UH System
Chancellor's
Meeting: UH‐DMC

UH System
Chancellor's
Meeting: UH‐DMC

Jim Gaines, MRC Greenwood, David Lassner, Brian
Minaai, Lynne Waters, Virginia Hinshaw, Donald
Straney, Gene Awakuni, Noreen Yamane, Helen Cox,
Leon Richards, Douglas Dykstra, Clyde Sakamoto,
Manuel Cabral, Ramsey Pederson, John Morton

Jim Gaines, MRC Greenwood, David Lassner, Brian
Minaai, Lynne Waters, Virginia Hinshaw, Donald
Straney, Gene Awakuni, Noreen Yamane, Helen Cox,
Leon Richards, Douglas Dykstra, Clyde Sakamoto,
Manuel Cabral, Ramsey Pederson, John Morton

Jim Gaines, MRC Greenwood, David Lassner, Brian
Minaai, Lynne Waters, Virginia Hinshaw, Donald
Straney, Gene Awakuni, Noreen Yamane, Helen Cox,
Leon Richards, Douglas Dykstra, Clyde Sakamoto,
Manuel Cabral, Ramsey Pederson, John Morton

Jim Gaines, MRC Greenwood, David Lassner, Virginia
Hinshaw, Donald Straney, Gene Awakuni, Noreen
Yamane, Helen Cox, Leon Richards, Douglas Dykstra,
Clyde Sakamoto, Manuel Cabral, Ramsey Pederson,
John Morton

Meeting coordinated by PI, Jim Gaines; convened by President MRC
Greenwood. Meeting convening the UH Disaster Management
Committee. Presentations explaining hazard mitigation (awareness
building, importance of project for UH) and the results of the
previous round of modeling efforts. Invited feedback and
discussions resulted in changes for modeling efforts and a new
round of modeling. Plan needs revision. Waiting for
implementation.

Meeting coordinated by PI, Jim Gaines; convened by President MRC
Greenwood. Meeting convening the UH Disaster Management
Committee. Presentations explaining hazard mitigation (awareness
building, importance of project for UH) and the results of the
previous round of modeling efforts. Invited feedback and
discussions resulted in changes for modeling efforts and a new
round of modeling. Plan needs revision. Waiting for
implementation.

Meeting coordinated by PI, Jim Gaines; convened by President MRC
Greenwood. Meeting convening the UH Disaster Management
Committee. Presentations explaining hazard mitigation (awareness
building, importance of project for UH) and the results of the
previous round of modeling efforts. Invited feedback and
discussions resulted in changes for modeling efforts and a new
round of modeling. Plan needs revision. Waiting for
implementation.

Meeting coordinated by PI, Jim Gaines; convened by President MRC
Greenwood. Meeting convening the UH Disaster Management
Committee. Presentations explaining hazard mitigation (awareness
building, importance of project for UH) and the results of the
previous round of modeling efforts. Invited feedback and
discussions resulted in changes for modeling efforts and a new
round of modeling. Plan needs revision. Waiting for
implementation.

Chapter 2 Appendix B: University of Hawaii System UH‐DMC Contact Information
Position Title
President

Name
MRC Greenwood

Contact Information
mrcgreenwood@hawaii.edu
http://www.hawaii.edu/offices/op
tel (808)956‐8207
fax (808)956‐5286

Vice President for Research

James Gaines

Bachman 202
2444 Dole Street
Honolulu, HI 96822
gaines@hawaii.edu
tel (808)956‐7490
fax (808)956‐8061

Vice President for Information
Technology

David Lassner

Manoa Innovation Center
2800 Woodlawn Drive, Suite 201
Honolulu, HI 96822
david@hawaii.edu
http://hawaii.edu/its
2532 Correa Road
Building 37
Honolulu, HI 96822

Vice President for Community
Colleges

John Morton

tel (808) 956‐3501
fax (808) 956‐5025
email help@hawaii.edu
jmorton@hawaii.edu | John’s blog
UH Community Colleges home page
(808) 956‐7038
(808) 956‐5286 fax

Associate Vice President for
Capital Improvements

Brian Minaai

Bachman Hall 207
2444 Dole Street
Honolulu, HI 96822
bminaai@hawaii.edu
hawaii.edu/oci
tel 808‐956‐7935
fax 808‐956‐3175
Biomed B‐102
1960 East‐West Road
Honolulu, HI 96822
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(808) 956-2697

Executive Assistant to the
Chancellor
Heather Crislip

Debra A C Ishii

Joanne E Clark

Marie N H Ohta

Gregg T Takayama

Interim Assistant to the
Chancellor

Assoc Vice Chancellor

Director Office of Finance
and Acctg

Director of
Communications

Manoa

Manoa

Manoa

Manoa

Manoa

Manoa

Manoa

Manoa

Manoa

(808) 956-3816

Karen N. Ikoma

Secretary to Chancellor

Manoa

(808) 956-5658

Assistant to the VC for
Admin, Finance & Oper

Ann N Yang

(808) 956-9190

(808) 956-8209

(808) 956-6099

Director of
Communications
James H Manke
Vice Chancellor
Administration Finance &
Operations
Kathy Cutshaw
Secretary to Vice
Chancellor Administration
Finance & Operations
Mavis Higa

(808) 956-9836

(808) 956-5495

(808) 956-6133

(808) 956-3379

Virginia S. Hinshaw (808) 956-7651

Chancellor

Manoa

Phone #

Name

Title

School

Chancellor Contact List -- University of Hawai'i System

E-mail

Address

vhinshaw@hawaii.edu, 2500 Campus Road,
virginia.hinshaw@hawaii. Hawai‘i Hall 202 ·
(808) 956-4153 edu
Honolulu, HI 96822
2500 Campus Road,
Hawai‘i Hall 202 ·
(808) 956-4153 ikoma@hawaii.edu
Honolulu, HI 96822
2500 Campus Road,
Hawaii Hall 206A,
(808) 956-4153 crisliph@hawaii.edu
Honolulu, HI 96822
2500 Campus Road,
Hawaii Hall 202,
(808) 956-4153 debrai@hawaii.edu
Honolulu, HI 96822
2500 Campus Road,
Hawaii Hall 104,
(808) 956-4948 jclark@hawaii.edu
Honolulu, HI 96822
2500 Campus Road,
Hawaii Hall 102,
(808) 956-5079 hondam@hawaii.edu
Honolulu, HI 96822
2500 Campus Road,
Hawaii Hall 120,
(808) 956-6917 greggt@hawaii.edu
Honolulu, HI 96822
2500 Campus Road,
Hawaii Hall 206,
(808) 956-4153 manke@hawaii.edu
Honolulu, HI 96822
2500 Campus Road,
Hawai'i Hall 307-D,
(808) 956-5136 cutshaw@hawaii.edu
Honolulu, HI 96822
2500 Campus
Road,Hawai'i Hall 307,
(808) 956-5136 mav@hawaii.edu
Honolulu, HI 96822
2500 Campus Road,
Hawaii Hall 307C,
(808) 956-5136 annyang@hawaii.edu
Honolulu, HI 96822

Fax #
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(808) 956-6577 (808) 956-7115 kaml@hawaii.edu
(808) 956-2980 (808) 956-4450 wfujishi@hawaii.edu
(808) 956-2980 (808) 956-4450 carlson@hawaii.edu
(808) 956-6142 (808) 956-2165 kalvin@hawaii.edu
(808) 956-6142 (808) 956-2165 kareenm@hawaii.edu
(808) 956-3200 (808) 956-3205 takekawa@hawaii.edu
(808) 956-3200 (808) 956-3205 shiromak@hawaii.edu
(808) 956-5495
hondam@hawaii.edu
(808) 956-6572 (808) 956-5136 michaely@hawaii.edu
(808) 956-4557 (808) 956-5071 rnagao@hawaii.edu
(808) 956-8273 (808) 956-5071 dniibu@hawaii.edu
(808) 956-8225 (808) 956-5071 hatakena@hawaii.edu
(808) 956-8888 (808) 956-5071 shirata@hawaii.edu

Lauren Kam
Wayne Fujishige
Shoko Carlson
Kalvin Kashimoto
Kareen Mau
Roy Takekawa
Karen Shiroma
Marie Ohta
Michael Young
Bob Nagao
Dorene Niibu
Irene Hatakenaka
Susan Hirata
Linda K. Johnsrud
(Interim)

Avis Morigawara

Hum Resrs Spec
Director, Auxiliary and
Commercial Enterprises
Secretary
Director, Facilities,
Grounds, and Safety
Secretary
Director, Environmental
Health and Safety
Secretary
Director of Finance and
Accounting
Institutional Analyst
Director - Budget
Secretary to Director Budget
Budget Specialist
Budget Specialist

Vice Chancellor for
Academic Affairs

Secretary to Vice
Chancellor for Academic
Affairs

Manoa

Manoa

Manoa

Manoa
Manoa
Manoa

Manoa
Manoa
Manoa

Manoa
Manoa

Manoa
Manoa

(808) 956-8447 (808) 956-7115 avis@hawaii.edu

(808) 956-8447 (808) 956-7115 johnsrud@hawaii.edu

(808) 956-2697 (808) 956-7115 debrai@hawaii.edu

Debra Ishii

Hum Resrs Spec

Manoa

Manoa
Manoa

(808) 956-3028 808) 956-7115 peggyh@hawaii.edu

E-mail
ericyama@hawaii.edu

Dir of Human Rsrcs, UHM Peggy Hong

Phone #
Fax #
(808) 956-9181

Manoa

Name
Eric Y Yamashita

Space Info Syst Mgr

School
Manoa

Title

Chancellor Contact List -- University of Hawai'i System

2500 Campus Road
Hawai`i Hall 209
Honolulu, HI 96822

Crawford Hall 232
Crawford Hall 230
Crawford Hall 231
2500 Campus Road
Hawai`i Hall 209K
Honolulu, HI 96822

Spal 253
Crawford Hall 225
Crawford Hall 227

2040 East-West Road
2040 East-West Road

Physical Plant Bldg. 102
Physical Plant Bldg. 102

Adm. Services Bldg. 1
Adm. Services Bldg. 1

Address
Architecture 101C
2500 Campus Road,
Hawai'i Hall 102,
Honolulu, HI 96822
2500 Campus Road,
Hawai'i Hall 102,
Honolulu, HI 96822
2500 Campus Road,
Hawai'i Hall 102,
Honolulu, HI 96822
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(808) 956-4571 (808) 956-7115 quigleyp@hawaii.edu

Assistant Vice Chancellor
for Academic Personnel
Peter Quigley

(808) 956-6145 (808) 956-7115 pearsonw@hawaii.edu

Wendy Pearson

Diane Perushek

Program Officer

Program Review
Coordinator/International
Liaison

Manoa

Manoa

(808) 956-3124 (808) 956-7115 perushek@hawaii.edu

(808) 956-8818 (808) 956-6345 shultz@hawaii.edu

(808) 956-8818 (808) 956-6345 jingco@hawaii.edu

Manoa

Manoa

(808) 956-4571 (808) 956-7115 kimuratm@hawaii.edu

Program Officer
Trisha M. Kimura
Interim Assistant Vice
Chancellor for International
Programs
Edward Shultz
Secretary to the Assistant
Vice Chancellor for
International Programs
Marissa Robinson

(808) 956-8844 (808) 956-2191 cambra@hawaii.edu

(808) 956-7486 (808) 956-7115 holli@hawaii.edu

Manoa

Manoa

Manoa

Manoa

E-mail

(808) 956-7486 (808) 956-7115 kooker@hawaii.edu

Fax #

(808) 956-8844 (808) 956-2191 stella@hawaii.edu

Manoa

Manoa

Associate Vice Chancellor Barbara Kooker
for Academic Affairs
(Interim)

Phone #

Secretary to the Associate
Vice Chancellor for
Academic Affairs
Holli Kihara
Assistant Vice
Chancellor for
Undergraduate Education Ronald Cambra
Secretary to the Vice
Chancellor for
Undergraduate Education Stella Hieda

Title

School

Name

Chancellor Contact List -- University of Hawai'i System

2500 Campus Road
Hawai`i Hall 209F
Honolulu, HI 96822

2500 Campus Road QLC
213 Honolulu, HI 96822
2500 Campus Road
Hawai`i Hall 103
Honolulu, HI 96822
2500 Campus Road
Hawai`i Hall 209B
Honolulu, HI 96822
2500 Campus Road
Hawai`i Hall 209E
Honolulu, HI 96822
2500 Campus Road
Moore Hall 310 Honolulu,
HI 96822
2500 Campus Road
Moore Hall 310 Honolulu,
HI 96822
2500 Campus Road
Hawai`i Hall 209H
Honolulu, HI 96822

2500 Campus Road
Hawai`i Hall 209
Honolulu, HI 96822

2500 Campus Road
Hawai`i Hall 209L
Honolulu, HI 96822

Address
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Chapter 2 Appendix C

2C -4

(808) 956-3290 (808) 956-9682

Sandra C Shitanishi (808) 956-7488 (808) 956-4153 shitanis@hawaii.edu

Lily C. Wong

Administrative Assistant

Secretary

Manoa

Manoa

llerm@hawaii.edu

Heller, Marcia R.

Private Sec to the
Chancellor

Hilo

(808) 974-7444

Rose Tseng, Ph.D. (808) 974-7444 (808) 933-3304 rtseng@hawaii.edu

Chancellor

(808) 956-7651 (808) 956-4153 lilywong@hawaii.edu

(808) 956-3290 (808) 956-9682 ykaya@hawaii.edu

(808) 956-7837 (808) 956-2751 isam@hawaii.edu

Hilo

Michelle Isa

(808) 956-7837 (808) 956-2751

University of Hawaii at
Hilo, 200 W. Kawili St.,
ADM 120, Hilo, HI 967204091

University of Hawaii at
Hilo, 200 W. Kawili St.,
ADM 120, Hilo, HI 967204091

QLC 409
2500 Campus Road,
Hawaii Hall 206,
Honolulu, HI 96822
2500 Campus Road,
Hawaii Hall 202,
Honolulu, HI 96822

QLC 409

(808) 956-4568 (808) 956-7115 myrtle@hawaii.edu

(808) 956-6232 (808) 956-2191 jcosta@hawaii.edu

Yvonne Kaya

Manoa

Manoa

Manoa

Manoa

Myrtle Yamada

E-mail

Program Officer
Vice Chancellor for
Research and Graduate
Education
Secretary to Vice
Chancellor for Research
and Graduate Education
Vice Chancellor for
Students
Secretary to Vice
Chancellor for Students

Jan Costa

AVCUE Administrative
Officer

Manoa

Fax #

Address
2500 Campus Road
Hawai`i Hall 103
Honolulu, HI 96822
2500 Campus Road
Hawai`i Hall 209F
Honolulu, HI 96822
2500 Campus Road,
Hawaii Hall 211,
Honolulu, HI 96822
2500 Campus Road,
Hawaii Hall 211,
Honolulu, HI 96822

Phone #

Manoa

Name

Title

School

Chancellor Contact List -- University of Hawai'i System
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(808) 933-8809 (808) 933-8810 cglam@hawaii.edu

(808) 933-0824

John Oshima

Carolina G C Lam

Pitts, Herbert L.
“Herb”

Shumway, Todd R. (808) 933-8809 (808) 933-8810 shumway@hawaii.edu

Gene I. Awakuni

Shirley Ishikawa

Susan Nishida

jlwatana@uhwo.hawaii.e 96-129 Ala 'Ike, Room BJennifer Watanabe (808) 454-4750 (808) 453-6076 du
104, Pearl City, HI 96782

Dir, Global Educ

Dir, EEO/AA

Dir, Global Exchange

Chancellor

Secretary to the
Chancellor

Assistant to the
Chancellor

Secretary

Hilo

Hilo

Hilo

Hilo

West Oahu

West Oahu

West Oahu

West Oahu

96-129 Ala 'Ike, Room B104C, Pearl City, HI
(808) 454-4750 (808) 453-6076 susan@uhwo.hawaii.edu 96782

96-129 Ala 'Ike, Room Bawakuni@uhwo.hawaii.e 104B, Pearl City, HI
(808) 454-4750 (808) 453-6076 du
96782
96-129 Ala 'Ike, Room Bshirley@uhwo.hawaii.ed 104A, Pearl City, HI
(808) 454-4752 (808) 453-6076 u
96782

hpitts@hawaii.edu

(808) 974-7444 (808) 974-7622 joshima@hawaii.edu

(808) 974-7444 (808) 974-7622 srezente@hawaii.edu

Admin Officer,
Chancellor's Office

Address
University of Hawaii at
Hilo, 200 W. Kawili St.,
ADM 117, Hilo, HI 967204091
University of Hawaii at
Hilo, 200 W. Kawili St.,
ADM 120, Hilo, HI 967204091
University of Hawaii at
Hilo, 200 W. Kawili St.,
PB 9-6, Hilo, HI 967204091
University of Hawaii at
Hilo, 200 W. Kawili St.,
UCB 238, Hilo, HI 967204091
University of Hawaii at
Hilo, 200 W. Kawili St.,
PB 9-6, Hilo, HI 967204091

Susan M Rezentes

E-mail

Sec to Exec Asst to the
Chancellor

Fax #

Hilo

Phone #

Name

Title

School
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Russell Fujita

Webmaster

Interim Vice Chancellor for
Academic Affairs
Joanne Itano

Chancellor

West Oahu

West Oahu

Hawai'i Community
College

(808) 974-7592 (808) 974-7770 dykstra@hawaii.edu

874 Dillingham Blvd.,
rpederse@hawaii.edu,
Bldg 6, Honolulu, HI
(808) 845-9225 (808) 845-9173 ramsey@hcc.hawaii.edu 96817

Douglas Dykstra

Ramsey R
Pedersen

Vice Chancellor for
Academic Affairs

Hawai'i Community
College

Honolulu Community
College
Secretary

Clara E L C
Bantolina

Honolulu Community Executive Assistant to the
College
Chancellor
Brian K Furuto

Honolulu Community
College
Chancellor

bfuruto@hcc.hawaii.edu, 874 Dillingham Blvd.,
brian.furuto@hawaii.edu, Bldg 6, Honolulu, HI
(808) 845-9187 (808) 845-9173 bfuruto@hawaii.edu
96817
874 Dillingham Blvd.,
bantolin@hawaii.edu,
Bldg 6, Honolulu, HI
(808) 845-9226 (808) 845-9173 clarab@hcc.hawaii.edu 96817

(808) 974-7656 (808) 974-7692 janicew@hawaii.edu

Janice Watanabe

Hawai'i Community
College

(808) 974-7614 (808) 974-7692 mikaloha@hawaii.edu

200 West Kawili Street,
MC 378, Hilo, HI 967204091
200 West Kawili Street,
MC 378, Hilo, HI 967204091
200 West Kawili Street,
MC 378, Hilo, HI 967204091
200 West Kawili Street,
346-122, Hilo, HI 967204091

Vice Chancellor for
Administrative Affairs
Secretary to Vice
Chancellor for
Administrative Affairs
Michael Leialoha

E-mail

(808) 974-7659 (808) 974-7692 rfreitas@hawaii.edu

Fax #

Address
96-129 Ala 'Ike, Room B(808) 454-4750 (808) 453-6076
104, Pearl City, HI 96782
96-129 Ala 'Ike, Room Ewebmaster@uhwo.hawai 107C, Pearl City, HI
(808) 454-4821 (808) 453-6076 i.edu
96782
96-129 Ala 'Ike, Room B105A, Pearl City, HI
(808) 454-4773 (808) 453-6076 itano@hawaii.edu
96782

Phone #

Hawai'i Community
College

Rockne Freitas

Gale Meija

West Oahu

Name

Title
Director of Public
Relations and Marketing

School
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Salvatore Lanzilotti (808) 734-9520 (808) 734-9162 ssl@hawaii.edu

Milton Higa

Christine Neves

Secretary

Special Assistant to the
Chancellor

Vice Chancellor of
Administrative Services

Assitant to Vice
Chancellor of
Administrative Services

Kapiolani
Community College

Kapiolani
Community College

Kapiolani
Community College

Kapiolani
Community College

(808) 734-9142 (808) 734-9868 samaeda@hawaii.edu

(808) 734-9517 (808) 734-9828 pagotto@hawaii.edu

Auxilliary Services Officer Sandy Maeda

Acting Vice Chancellor for
Academic Affairs
Louise Pagotto

Kapiolani
Community College

Kapiolani
Community College

(808) 734-9571 (808) 734-9162 cabralch@hawaii.edu

(808) 734-9572 (808) 734-9162 miltonh@hawaii.edu

(808) 734-9565 (808) 734-9162 floo@hawaii.edu

Fawn T Miller

Chancellor

Leon Richards

(808) 734-9519,
(808) 734-9565 (808) 734-9162 lr24@hawaii.edu

Kapiolani
Community College

(808) 845-9182 (808) 845-9173 jane@hcc.hawaii.edu

E-mail

Jane Niimoto

Fax #

kato@hcc.hawaii.edu,
(808) 845-9123 (808) 845-9173 katokenn@hawaii.edu

Phone #

Kenneth S Kato

Name

(808) 845-9158

Title

Honolulu Community Vice Chancellor of
College
Administrative Services
Secretary to Vice
Honolulu Community Chancellor of
College
Administrative Services
Honolulu Community Vice Chancellor of
College
Academic Affairs

School
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4303 Diamond Head
Road, Ilima 206,
Honolulu, Hawaii 96816

4303 Diamond Head
Road, Honolulu, Hawaii
96816

4303 Diamond Head
Road, Ilima 210,
Honolulu, Hawaii 96816

4303 Diamond Head
Road, Ilima 211-A,
Honolulu, Hawaii 96816

4303 Diamond Head
Road, Ilima 212,
Honolulu, Hawaii 96816

4303 Diamond Head
Road, Ilima 213,
Honolulu, Hawaii 96816

4303 Diamond Head
Road, Ilima 213,
Honolulu, Hawaii 96816

Address
874 Dillingham Blvd.,
Bldg 6, Honolulu, HI
96817
874 Dillingham Blvd.,
Bldg 6, Honolulu, HI
96817
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Secretary Administrative
Services

Dean of Student Services

Dean of Instruction

Kauai Community
College

Kauai Community
College

Kauai Community
College

Leeward Community
College
Interim Chancellor

Kauai Community
College

Beverly A Yasuda

Director of Administrative
Services

Kauai Community
College

Acting Assistant Dean of
Instruction/University
Center Director

Gary Nitta

Secretary

Kauai Community
College

Manuel J Cabral

Ramona Kincaid

Charles Ramsey

Earl Nishiguchi

Vincent Itoga

Title

School

Name
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Fax #

E-mail

(808) 455-0665 (808) 455-0641 mcabral@hawaii.edu

(808) 245-8336 (808) 245-8232 rkincaid@hawaii.edu

(808) 245-8229 (808) 245-8220 cpramsey@hawaii.edu

(808) 245-8274 (808) 245-8297 earln@hawaii.edu

(808) 245-8231 (808) 245-8220 beverlyy@hawaii.edu

(808) 245-8230 (808) 245-8220 gnitta@hawaii.edu

(808) 245-8283 (808) 245-8220 vitoga@hawaii.edu

Phone #

96-045 Ala Ike, AD 102,
Pearl City, HI 96782

Kaua'i Community
College, LRC, Media 112,
3-1901 Kaumualii
Highway, Lihue, Hi 96766

Kaua'i Community
College, Admin 108, 31901 Kaumualii Highway,
Lihue, Hi 96766

LRC Kaua'i Community
College, LRC CCTR 214,
3-1901 Kaumualii
Highway, Lihue, Hi 96766

Kaua'i Community
College, Admin 101, 31901 Kaumualii Highway,
Lihue, Hi 96766

Kaua'i Community
College, Admin 105, 31901 Kaumualii Highway,
Lihue, Hi 96766

Kaua'i Community
College, Admin 107, 31901 Kaumualii Highway,
Lihue, Hi 96766

Address
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Secretary

Maui Community
College

(808) 984-3376 (808) 244-0862 adamspat@hawaii.edu

Vice Chancellor of Student
Affairs
Alvin Tagomori

Interim Assistant Dean of
Instruction

Maui Community
College

Maui Community
College

Karen Muraoka

Lori Govaars

Director of UH Center Maui

Director of Continuing
Education and Training

Maui Community
College

Maui Community
College

Patricia Adams

(808) 984-3515,
(808) 984-3268 (808) 242-9618 atag@hawaii.edu

Suzette Robinson

Vice Chancellor of
Academic Affairs

Maui Community
College

(808) 984-3406 (808) 244-9632 govaars@hawaii.edu

(808) 984-3527 (808) 244-6595 kmuraoka@hawaii.edu

(808) 984-3213 (808) 244-0862 suzetter@hawaii.edu

(808) 984-3296 (808) 984-3201 yarnall@Hawai‘i.edu

(808) 984-3253 (808) 984-3201 davidt@hawaii.edu

Angela Gannon

Maui Community
College

David Tamanaha

Vice Chancellor of
Administrative Affairs
Assistant to Vice
Chancellor of
Administrative Affairs

(808) 984-3655 (808) 984-3546 cdteixei@hawaii.edu

Maui Community
College

Colleen D Teixeira

Clyde Sakamoto

Chancellor

Maui Community
College
(808) 984-3636 (808) 984-3546 clydes@hawaii.edu

(808) 455-0213,
(808) 455-0214 (808) 455-0471 dixiek@hawaii.edu

E-mail

Dixie Kawamura

Fax #

Phone #

Name

Title
Secretary to Vice
Leeward Community Chancellor of
College
Administrative Services

School
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310 W. Ka'ahumanu,
Kupa`a 202, Kahului, HI
96732-1617
310 W. Ka'ahumanu,
Ho`okipa 109, Kahului, HI
96732-1617
310 W. Ka'ahumanu,
Kupa`a 201, Kahului, HI
96732-1617
310 W. Ka'ahumanu,
Laulima 215, Kahului, HI
96732-1617
310 W. Ka'ahumanu,
Laulima 202, Kahului, HI
96732-1617

310 W. Ka'ahumanu,
Kupa`a 202, Kahului, HI
96732-1617
310 W. Ka'ahumanu,
Kupa`a 202, Kahului, HI
96732-1617
310 W. Ka'ahumanu,
Ho`okipa 116, Kahului, HI
96732-1617

96-045 Ala Ike, AD 112,
Pearl City, HI 96782

Address
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Brian K.
Kashiwaeda

Nora Matsubara

Office of the VP for Director of Facilities
Community Colleges Planning

Office of the VP for Secretary, Administrative
Community Colleges Affairs

Office of the
President

Michael T.
Unebasami

Secretary Administrative
Services

Windward
Community College

Office of the VP for Associate VP for
Community Colleges Administrative Affairs

Kahea Tani

Director of Administrative
Services

Windward
Community College

John Morton

Steven Nakasone

Secretary

Windward
Community College

Office of the VP for Vice President for
Community Colleges Community Colleges

Leilani-gail Moss

Title

School

Name
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Fax #

E-mail

(808) 956-8207 (808) 956-5286

(808) 956-6023 (808) 956-3763 noram@hawaii.edu

(808) 956-0864 (808) 956-0865 kashiwae@hawaii.edu

(808) 956-6280 (808) 956-3763 mune@hawaii.edu

(808) 956-5286 (808) 956-5286 morton@hawaii.edu

(808) 235-7405 (808) 247-5362 tanik@hawaii.edu

(808) 235-7403 (808) 247-5362 snakason@hawaii.edu

(808) 235-7402 (808) 247-5362 leilanig@hawaii.edu

Phone #

Bachman Hall 202

2327 Dole St, Rm 13

2327 Dole St, Rm 13-A
University of Hawaii,
Community Colleges,
2327 Dole Street,
Honolulu, Hawaii 96822

Bachman Hall 207, 2444
Dole Street, Honolulu, HI
96822

Address
45-720 Keaahala Rd.,
Alakai 119, Kaneohe,
Hawaii 96744
45-720 Keaahala Rd.,
Alakai 120, Kaneohe,
Hawaii 96744
45-720 Keaahala Rd.,
Alakai 120, Kaneohe,
Hawaii 96744

onononononononononononononononononononononononononononono

Chapter 3:
Assets

onononononononononononononononononononononononononononono
3.0
Introduction
Chapter 3 presents an analysis of the assets of the University of Hawai‘i System. This is done by the
following actions: giving an overview of each campus within the University of Hawai‘i System;
describing assets of critical infrastructure including emergency services infrastructure (consisting of
emergency operation centers, environmental health and safety offices, shelters and hurricane
evacuation centers as well as county and military‐designated shelters; listing shelters and assets by type,
location and dollar amount, as well as what criteria are reviewed to categorize different sheltering
structures; describing critical infrastructure of basic services, including water supply and quality,
wastewater treatment, sewage and hazardous waste issues, energy, transportation and
telecommunications; and discussing considered issues of public housing as well as less tangible assets
such as social, cultural and environmental assets and values.
3.1
Overview of the University of Hawai‘i System
As shown on Figure 3‐1, the University of Hawai‘i system (UH) includes 10 campuses across the Hawaiian
Islands, as well as dozens of educational, training, and research centers. UH is the only public system of
higher education in Hawai‘i.
3.1.1

Campuses by County

City & County of Honolulu (Oʻahu Island)
There are six campuses on Oʻahu, including two universities and four community colleges:
 University of Hawai‘i at Mānoa (UH Mānoa)
 University of Hawai‘i West Oʻahu (UHWO)
 Leeward Community College (Leeward CC)
 HonoluluCommunity College (Honolulu CC)
 Kapiʻolani Community College (Kapiʻolani CC)
 Windward Community College (Windward CC)
UH Mānoa
UH Mānoa was founded in 1907 and is the flagship campus of the UH system. It is a doctorate‐level
university and is comprised of 11 colleges. It offers Bachelor’s degrees in 87 fields, master’s degrees in
87 fields, and doctorate degrees in 51 fields. According to the records of the University of Hawai‘i’s
Institutional Research Office, 20,357 students were enrolled at UH Mānoa as of 2006.
The campus covers 320 acres and is located in Mānoa Valley in the city of Honolulu. The campus is
located approximately 1.6 miles (2.6 kilometers) from the ocean and at an average elevation of 90 feet
(27 meters) above mean sea level. Mānoa Valley is one of the largest valleys in Honolulu and receives on
average 40 inches of rain annually with the heaviest rainfalls generally between November and March
(USGS Rainfall Records, Mānoa Rain Gauge at Kanewai Field).
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Figure 3.1

UH Mānoa

UH West Oʻahu
UHWO is a baccalaureate‐degree granting institution offering degrees in the liberal arts and professional
studies. It was established as the West Oʻahu College in 1976 to relieve growing demand for larger
enrollment at the UH Mānoa Campus and to address the increasing need for higher education in the
rapidly growing West Oʻahu region. The university is currently located on the campus of Leeward CC in
Pearl City, and consists of 30,000 square feet of space in 29 portable buildings. UHWO also uses other
Leeward CC facilities including the library, bookstore, theatre, and cafeteria. In the fall of 2005, UHWO
had an enrollment of 858 students.
Figure 3.2

UH West Oʻahu

West Press Express, http://www.uhwo.hawaii.edu/pdfs/thewestpress/express/20090130express.html
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The University currently retains two properties targeted for UH West Oʻahu development in Kapolei, on
the ʻEwa Plain of Oʻahu. The larger of the two properties comprises 991 acres and is located mauka of
the H‐1 freeway. The University designated 294 acres within the mauka property for future campus
expansion or other University‐related development. The second property, located makai of the H‐1
freeway between ʻEwa Beach and Kapolei, comprises approximately 500 acres and is bordered by
Farrington Highway, the Kapolei Golf Course and lands being developed by the Department of Hawaiian
Homelands. This parcel is the site for the new UH West Oʻahu campus and community. The campus is
located approximately 3.35 miles from the ocean and at an average elevation of 110 feet above mean
sea level. Average annual rainfall on the ʻEwa plain is 20 inches or less (Giambelluca et al, 1986). The
new campus of UHWO is scheduled to open its doors in September 2009.
Leeward CC
Leeward CC is an associate‐degree granting institution specializing in liberal arts education, with
specialized career and technical programs. The college occupies an area of 49 acres and is located on the
Pearl City peninsula, between Pearl City and Waipahu near the geographic center of Oʻahu. The campus
is located approximately 0.2 miles from the Middle Loch of Pearl Harbor, approximately 5 miles from the
Pacific Ocean, and sits at an average elevation of 40 feet (12 meters) above mean sea level. Annual
rainfall in the Pearl City area averages 30 inches (Giambelluca et al, 1986). The college was established in
1968 and moved to its current location in 1969. Enrollment at Leeward CC in fall 2007 was 5,746
students (UH Institutional Research Office, 2008).
Figure 3.2

Leeward CC

Honolulu CC
Honolulu CC is an associate‐degree granting institution specializing in liberal arts programs and
vocational technical programs. The college occupies over 20 acres in the Kalihi‐Palama neighborhood,
near downtown Honolulu. The campus is located approximately 0.7 miles from the Honolulu Harbor
Kalihi Channel, about 1 mile from the Pacific Ocean, and sits at an average elevation of 15 feet (4.5
meters) above mean sea level. Annual rainfall in the Kalihi‐Palama area averages 35 inches (Giambelluca
et al, 1986). The college also has additional facilities near Honolulu International Airport for Aeronautics
Maintenance and Commercial Aviation programs, a Marine Education and Training Center at Sand
Island, and automotive and heavy equipment shops at Kokea Street. The origins of Honolulu CC date
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back to 1920, when it was established as the Territorial Trade School in Palama. In 1955 HCC was
renamed the Honolulu Technical School, and in 1965 it became part of the University of Hawai‘i system
as a result of the Community College Act of 1964. In 1966, the Board of Regents approved the name
Honolulu CC and authorized it to grant Associate’s degrees in the Arts and Sciences. Fall 2007
enrollment at Honolulu CC was 4,143 students (UH Institutional Research Office, 2008).
Figure 3.4

Honolulu CC

Source: University of Hawai‘i Foundation. www.uhf.hawaii.edu/centen/centen‐givingopp.asp

Kapiʻolani CC
Located on the slopes of Diamond Head Crater in the Kaimukī neighborhood, Kapiʻolani CC is the largest
community college of the UH system. The college was established in 1946 as Kapiʻolani Technical School
and was administered by the Territorial Department of Instruction. The school became part of the UH
system in 1965 and was renamed Kapiʻolani CC. Originally located at the corner of Pensacola and
Kapiʻolani Boulevard, Kapiʻolani CC’s enrollment rapidly grew in the 1970s. Consequently, in 1974, the
UH Board of Regents provided for the phased transition of the college to the current 52‐acre area it
occupies on the slopes of Diamond Head Crater. The campus is located approximately 1.1 mile from the
ocean at an average elevation of 165 feet (50 meters) above mean sea level. Annual rainfall in the
Kaimukī‐Diamond Head area averages 25 inches (Giambelluca et al, 1986). Kapiʻolani CC is now
nationally recognized for its Associate’s programs in culinary arts, health sciences, emergency medical
services, and legal assistance. Fall 2007 enrollment at Kapiʻolani CC was 7,272 students (UH Institutional
Research Office, 2008).
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Figure 3.5

Kapiʻolani CC

Source: Hawaii.edu, www.hawaii.edu/campuses/kapiolani.html

Windward CC
Windward CC is located at the base of the Ko’olau mountain range in Kane’ohe. Established in 1972, this
college specializes in creative arts, environmental sciences, and Hawaiian studies. Windward CC
operates out of renovated former Hawai‘i State Hospital buildings and some newly constructed
buildings on approximately 64 acres of land. The campus is located approximately 1.3 miles from
Kaneohe Bay at an average elevation of 215 feet (65 meters) above mean sea level. Annual rainfall in
this area of Kaneohe averages 70 inches (Giambelluca et al, 1986). Fall 2007 enrollment at Windward CC
was 1,781 students (UH Institutional Research Office, 2008).
Figure 3.6

Windward CC

Source: Hawaii.edu, http://uhcc.hawaii.edu/campuses/campusImages/windward.jpg

Hawai‘i County
There are two campuses on the Island of Hawai‘i, one university and one community college, both of
which are located in Hilo:
 University of Hawai‘i at Hilo (UH Hilo)
 Hawai‘i Community College (Hawai‘i CC)

University of Hawai‘i System‐wide Multi‐Hazard Mitigation Plan

Assets 3 ‐ 6

UH Hilo
UH Hilo offers undergraduate degrees in 33 fields, graduate degrees in 5 fields, and one doctoral degree.
The university was first established in 1941 as Hawai‘i Vocational School and became UH Hilo in 1970.
UH Hilo campus occupies an area of 115 acres in downtown Hilo, and has additional facilities for the
Pacific Aquaculture and Coastal Resource Center (10 acres), Panaewa Farms (110 acres) and the UH Hilo
Science and Technology Park (163‐acre makai facility and 324‐acre mauka facility). The UH Hilo campus
is located approximately 1.4 miles from the ocean at an average elevation of 140 feet above mean sea
level. Annual rainfall in Hilo averages 150 inches (Giambelluca et al, 1986). Fall 2007 enrollment at UH
Hilo was 3,457 students (UH Institutional Research Office, 2008).
Figure 3.7 UH Hilo

Source: Hawaii.edu, http://www.hilovulcans.com/images/hiloCampus.jpg

Hawai‘i CC
Located in Hilo and administering Kona’s UH Center at West Hawai‘i, Hawai‘i CC’s campus offers 22
Associate’s degrees and several Certificates. The college was first established as Hawai‘i Vocational
School in 1941 by an Act of the Territorial Legislature. In 1956, with expansion of educational
opportunities and advancement of the technological field, the school was renamed Hawai‘i Technical
School. In July 1959, the administration of the school was transferred to the UH system and the school
was renamed Hawai‘i CC in May 1970. The campus is located 0.6 miles east of the UH Hilo campus,
approximately 1.3 miles from the ocean and at an average elevation of 60 feet above mean sea level.
Annual rainfall in Hilo averages 150 inches. The fall 2007 enrollment at Hawai‘i CC was 2,358 students
(UH Institutional Research Office, 2008).
The UH Center at West Hawai‘i is located in Kealakekua and provides access to multiple disciplines by
serving as a reception site for courses, course sequences and offers a limited number of complete
credential programs that originate from other campuses of the UH system. The UH Center at West
Hawai‘i is one of three centers established by the UH Board of Regents in June 1996. Administrative
responsibility for the Center was given to Hawai‘i CC in July 1997.
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Figure 3.8

Hawai‘i Community College

Maui County
There is one campus on Maui which is a community college:
 Maui Community College (Maui CC)
Maui CC
The main campus of Maui CC is located in Kahului but serves the three islands of Maui, Molokai, and
Lanai. Maui CC provides one Bachelor’s degree, 20 Associate’s degrees and several certificates, with
additional education centers in Hana and on the islands of Molokai and Lanai. The college is an
outgrowth of the Maui Vocational School, established in 1931, which was renamed in 1958 to Maui
Technical School. In 1965, Maui Technical School was incorporated into the UH system and its name was
changed to Maui CC in 1966. Fall 2007 enrollment at Maui CC was 2,841 (UH Institutional Research
Office, 2008). The college is located approximately 900 feet from the ocean at Kahului Bay and is
approximately at sea level. The College campus is within the Civil Defense tsunami evacuation zone.
Annual rainfall in Kahului averages 20 inches (Giambelluca et al, 1986).
Figure 3.9

Maui Community College
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Kaua‘i County
There is one campus on Kaua‘i which is a community college:
 Kaua‘i Community College (Kaua‘i CC)
Kaua‘i CC
Kaua‘i CC is located in the town of Līhuʻe, on the southeast side of the island of Kauaʻi. The College is
approximately 2.5 miles from the ocean and at an average elevation of 300 feet above mean sea level.
Annual rainfall in Lihue averages 70 inches (Giambelluca et al, 1986). The college was established in
1964 and currently offers 13 Associate’s degree and several other Certificates. Fall 2007 enrollment at
Kaua‘i CC was 1,119 (UH Institutional Research Office, 2008).

Figure 3.10

3.2

Kaua‘i Community College

University of Hawai‘i System Assets

The assets identified in this section were selected and mapped using a Geographic Information System
(GIS) database, based on information provided at steering, technical and emergency management
committee meetings, as well as four meetings with UH campus facility managers and one with UH
Chancellors. Additionally, University of Hawai‘i assets information was collected via email
communications with UH facilities representatives of the environmental health and safety, emergency
management, information technology, and facilities departments. A significant amount of building
engineering information was also gathered during site inspections by multi‐hazard mitigation project
engineering staff.
3.2.1

Emergency Services Infrastructure

Emergency Services Infrastructure refers to critical facilities and first response units required to respond
to a disaster. The location of the emergency services infrastructure has been recorded in the GIS
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database. This infrastructure includes: emergency operations centers, shelters and hurricane evacuation
centers, medical facilities and clinics, and civil defense sirens.
Emergency Operation Centers
Plans are currently under way to construct a new Information Technology Services (ITS) Building at the
University of Hawai‘i at Mānoa, which will house a permanent Emergency Response Center (ERC). In the
interim, a temporary ERC is located in Conference Room 309 of Hawai‘i Hall (see Figure 3‐2 and Figure 3‐
4). The ERC serves as the central command center in the event of an emergency, with dedicated
telecommunications capability and operational resources. The Mānoa Emergency Management Team
will report to the ERC as required in the UHM Emergency Response Plan. Planning, coordination, and
delegation of emergency response activities and work assignments will be managed at the ERC. The
permanent ERC will be equipped with emergency generator power in the event of a power outage. An
alternate ERC will also be located at Keller Hall 204 (see Figure 3‐2), which is the current designated ITS
Coordination Center. The IT center planned for development will include hazard mitigation in the
design, and is included in the list of mitigation actions in Chapter 7.
The University of Hawai‘i at Hilo and Hawai‘i Community College Emergency Operation Center is located
in the University of Hawai‘i at Hilo’s Auxiliary Services Office, Building 300, Room 102 (see Figure 3‐3).
The role of the Emergency Operation Center is to coordinate emergency operations and to serve as
liaison with the Hawai‘i County Civil Defense.
With the exception of Hawai‘i CC that shares emergency response capabilities for their campus with the
University of Hawai‘i at Hilo, UH Community College (UHCC) campuses do not currently have a formally
designated and equipped Emergency Operations Center. Emergency operations at each UHCC campus
is currently handled through the Vice President for Community Colleges, the Facilities Planning Office for
the Community Colleges, and the campus Chancellor’s office or Administrative Services unit under the
direction of their respective campus office of the Chancellor or Vice Chancellor for Administrative
Services. As prescribed in the UH System Emergency Operations Plan, emergency operations for UHCC
campuses are coordinated with the UH System Emergency Management Team, located in Bachman Hall,
through the campus Chain of Command.
Environmental Health and Safety Offices
The University of Hawai‘i’s Health and Safety Office (EHSO), located on the University of Hawai‘i at
Mānoa Campus ensures safe campus environments through development and administration of critical
health and safety guidelines and programs. The University of Hawai‘i at Hilo has its own EHSO, which
works in partnership with the University of Hawai‘i at Mānoa’s EHSO to provide an array of programs,
manuals and training to ensure the safety of University of Hawai‘i personnel and students.
Shelters and Hurricane Evacuation Centers
Public hurricane shelters, which are opened to the public at the time of a hurricane emergency, are
designated by the Civil Defense agency of each County. In addition to designated public shelters, some
additional shelter spaces have been identified at different campuses during surveys conducted by State
Civil Defense and/or the University of Hawai‘i . Data on UH shelters collected from County shelter
records, State Civil Defense records, and University of Hawai‘i records are presented below.
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County Designated Shelters
County records indicate that Kaua‘i Community College, Maui Community College, Hawai‘i Community
College, and the University of Hawai‘i at Hilo are designated as public hurricane shelters. None of the
University campuses located on Oʻahu are listed as public shelters.
The UH Hilo and Hawai‘i CC identify the following Hawai‘i County Civil Defense designated Hurricane
Evacuation Centers:
Table 3.1: Hawai‘i County Designated Hurricane Shelters at UH Hilo and Hawai‘i Community College
Hurricane Evacuation Center
Facility
Facility Area
No.
001
Hawai‘i CC Cafeteria
20,844 sq. ft.
002
New Gym – Kawili Street
12,960 sq. ft.
002A
Theatre Auditorium
27,641 sq. ft.
Source: UH Hilo and Hawai‘i CC Emergency Operations Plan, 2005
These designated hurricane evacuation centers will only be opened by order of Hawai‘i County Civil
Defense. UH personnel are not responsible for providing manpower, food or supplies for shelters, as
these are to be provided by volunteers trained by Hawai‘i County Civil Defense and American Red Cross.
The location of designated hurricane evacuation centers on UH Hilo and Hawai‘i CC campuses is shown
on Figure 3‐5.
3.2.2

University of Hawai‘i Shelter Lists

University of Hawai‘i at Mānoa
The University of Hawai‘i has taken steps to increase the number of shelter spaces available at the UH
Mānoa campus, and to improve the safety of these spaces. A project is currently under way to
determine appropriate shelter retrofits for several UH Mānoa shelter spaces.
The UH Mānoa shelter retrofit project uses the Recommended Statewide Public Hurricane Shelter
Criteria published in December 2005 by the Hurricane Shelter Criteria Committee of the State Civil
Defense, in order to categorize the safety of shelters on campus. The Recommended Hurricane Shelter
Criteria use a hierarchy of shelter criteria, taking into account construction within four main
classifications:
1. New Essential Facility for Continuity of Government and Continuity of Operations (EFCOOP)
offering near absolute protection in Category 4 hurricanes,
2. New or existing Enhanced Hurricane Protection Areas (EHPAs) complying with the Disaster
Preparedness Act of 2005,
3. Existing Hurricane Shelter Type A offering significant hurricane wind protection although not up
to level of EHPA,and
4. Existing Hurricane Shelter Type B, offering hurricane wind protection with added risk.
The four classifications of incrementally increasing protection can be roughly interpreted as follows:
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Table 3.2: Recommended Statewide Public Hurricane Shelter Criteria
Shelter Classification
Type B Hurricane Shelter
Type A Hurricane Shelter

Expected Performance Objective

Hurricane
Category

Life safety, with significant structural and non‐structural
damage permitted
Life safety, with significant non‐structural damage and
low to moderate structural damage permitted
Operational during and after a 500 to 1,000‐year event

1
2

Enhanced Hurricane
3
Protection Area (EHPA)
Essential Facility for
Near‐absolute protection and continuity of operations
Continuity of Operations
during and after a hurricane of maximum considered
4, 5
(EFCOOP)
intensity
Source: Report of Recommended Statewide Public Hurricane Shelter Criteria, Hurricane Shelter Criteria
Committee, State Civil Defense, December 20, 2005.
A breakdown of UH Mānoa shelters identified during the latest survey conducted in June 2008, based on
the above‐described shelter classification is presented in Table 3.3 below. Shelters identified during the
survey were ranked by use priority during a hurricane event. These shelters were not designated by the
City and County of Honolulu and thus are not meant to be used as public shelters. These shelters are
intended to provide safety for students, faculty, and staff of the UH Mānoa campus in the event of a
hurricane and, in particular, for those living in UH housing facilities.
Table 3.3: UH Mānoa Shelter Spaces, June 2008 Survey
Shelter
Priority
Rank

Shelter
Location

Room

1

POST
Building

Floors 2‐8

2

Marine
Science
Bldg

1st Floor
Auditorium
s

3

Auxiliary
Services

4

Hawai‘i
Hall

5

Kennedy
Theatre

1st, 2nd Fl.
Corridors &
offices
3rd Floor
Conference
Room
Theatre,
dressing
rooms &
others

Shelter
Category

B

Arch. Upgrades
needed to meet
Cat. "B"
3M film on
windows, replace
ext. doors

Arch. Upgrades
needed to meet
Cat. "A"

Spaces

N/A
Storm Screens
around covered
area, window film,
replace doors
storm screen on
exterior windows,
replace doors,
remove skylight,
repair roof

2,940

B

3M film on
windows, replace
ext. doors
3M film on
windows, replace
doors, remove
skylight, repair
roof
3M film on
conference room
windows

N/A

61

B

Replace doors

N/A

1137

A

B
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6
7

Architectur
e School
Campus
Center

2nd Fl.
Auditorium

B

None
Replace outdated
doors

Ballroom
B
1st Fl.
8
Art School
Auditorium B
Replace doors
Total number of shelter spaces
Total number of spaces for student/staff sheltering

N/A

200

N/A

641

N/A

274
7,803
5,792

Total number of spaces for designated hurricane response staff sheltering
Source: University of Hawai‘i at Mānoa Hurricane Shelter Assessment Report, 2008.

2,011

A map of shelter building locations on the UH Mānoa campus is presented in Figure 3‐4.
University of Hawai‘i at Hilo
The UH Hilo and Hawai‘i CC Emergency Operations Plan has a listing of UH Hilo and Hawai‘i CC rooms
rated as Type A, B or C safe rooms based on their construction. The locations of Type A and B rooms on
UH Hilo and Hawai‘i CC campuses are included in Figure 3‐5. The rating is as follows:
Type "A" Safe Room:
A. Very well constructed, well protected, which should survive a very severe hurricane (up to Force
4).
B. Floor: Concrete
C. Wall: Concrete or cement masonry with small or no exterior window
D. Ceiling (roof):Concrete or heavy lumber
E. Type "A" Safe Room Listing:
1. College of Agriculture 319‐Janitor's closet & storage under stairs
2. New Gym 320B‐Storage rooms near entrances
3. Baseball Stadium ‐ Storage Rooms
4. ATE Shops 321‐324‐Interior rooms (or rooms with small windows) under a concrete "ceiling"
5. EKH 333‐Ground floor toilet rooms and storage under stairs
6. Library 334‐Electrical & Mechanical rooms at all floors
7. Campus Center 336‐HITS room and storage rooms with concrete walls; Student Services
338‐Vault and Corner storage rooms
8. Life Sciences 344‐Room 1, 16A and 22A
9. Hawai‘i CC Chancellor Building 378‐Vault
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Type "B" Safe Room:
A. Well constructed rooms, which should survive severe hurricane (up to Force 3).
B. Floor: Concrete
C. Wall: Concrete or CM with exterior windows
D. Ceiling (roof): Concrete, concrete/steel or heavy lumber
E. Type "B" Safe Room Listing:
1. College of Agriculture 319‐Ground Floor
2. ATE Shops 321‐324‐Rooms with concrete ceiling
3. EKH 333‐All rooms
4. Library 334‐Interior rooms or rooms without big windows
5. Campus Center 336‐Interior rooms or rooms without big windows
6. Student Services 338‐Interior rooms or rooms without big windows
7. Theater 342‐Back stage rooms
8. Life Sciences 344‐All rooms
9. Komohana Agriculture Complex 370B‐Ground Floor
10. Manono Campus ATE Shops‐Rooms under wood attic
11. Student Dormitories‐All floors except top floor (1st and 2nd floor of a 3 story building)
Type "C" Safe Room:
A. Well constructed rooms, which should survive hurricane (up to Force 1).
B. Most rooms on campus are type "C" safe rooms, except rooms to avoid as below.
Type of Rooms to avoid:
A. Floor: Light structure without tie‐down
B. Wall: Light structure and wall with large windows
C. Roof: Light metal roof on light lumber structure
D. Ceiling: Suspended ceiling under light roof
3.2.3 State Civil Defense Records
Shelter surveys have been conducted by the State Civil Defense at UH campuses at various dates and,
based on these surveys, a number of shelter spaces have been listed for various campuses. The shelters
identified by State Civil Defense are not designated public shelters, and thus are not for use by the non‐
UH general public. Additionally, these shelters have not been confirmed by facilities or emergency
management personnel of the University of Hawai‘i community college campuses. According to State
Civil Defense, additional shelter surveys are scheduled to occur in 2008 to update shelter records for all
of the campuses.
According to the State Civil Defense Ranking for emergency public shelter spaces, potential shelter
spaces are classified from Category 1 which is the safest to Category 4, which is the least safe and would
demand major upgrading in order to be used as shelter. Shelter categories are described as follows:
Category 1 – Shelters Usable with Risk: a building is usable for sheltering with risk if it is not in an
identified flood or inundation surge zone, if it enhances (but not guarantees) the safety of evacuees, and
if it has, upon visual inspection:
A. A load path that appears to tie the roof and the walls to a solid foundation.
B. A structure able to resist wind uplift forces.
C. A roof overhang that generally does not exceed three feet or is braced or anchored to minimize
wind uplift.
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D. Properly attached roof cladding; i.e. vents and air conditioning ducts/units are securely fastened
to the building structure.
E. Exterior walls of concrete block or reinforced concrete.
F. Load‐bearing interior walls or interior walls that are generally protected from tropical cyclone
effects.
G. Door frames that are securely attached to the structure and are properly braced. Door is
secured to structure at six points.
H. Windows that have wooden or PVC louvers and sturdy security/debris screens to protect against
flying debris.
I. Topographical features that minimize exposure to the effects of wind.
Category 2 – Usable with Added Risk – Needs Security Screens: the listed building or room has wooden or
PVC louvers but no security screens. The building meets other Category 1 standards and can be used for
evacuee sheltering in its present configuration. Priority should be given to installing sturdy
aluminum/steel security/debris screens on all wood/PVC‐louvered windows.
Category 2A – Usable with Increased Risk: the listed building or room meets Category 2 criteria but
requires minimal mitigation measures such as additional bracing or minor hardware installation. The
activation of this shelter category will be dictated by the need for public shelter space as determined by
Civil Defense Officials.
Category 3 – Not Presently Usable – Minor Upgrading Required: the building or room is not yet ready for
evacuee occupancy. Some rooms require the replacement of glass louvers with wood/PVC louvers, the
installation of debris impact resistant covers over some glass windows/panels, doors require additional
hardware or bracing, etc. The upgrading costs are not considered significant for the shelter space
gained.
Category 4 – Not Usable – Major Upgrading Required: the building is not ready for evacuee use.
Modifications to roofs, roof and auxiliary elements (air vents, skylights), foundations, walls, glass
windows/panels, doors, etc., are essential. The recommended modifications would probably be very
expensive and, in some cases, fail a cost‐benefit analysis.
Facilities classified as Category 1, 2, and 2A are adequate for sheltering during a hurricane. Facilities
listed as Category 3 and 4 are inadequate for hurricane sheltering but may be used for other purposes.
Table 3.4 below presents a breakdown of shelter spaces listed by UH community college campus.
Table 3.4: State Civil Defense Shelter Records for UH Community Colleges
Building /
Survey Date
Location
Leeward Community College
Bldg 879
Bldg 880
9/24/99
Bldg 883
Bldg 884
Bldg 885

Shelter
Category
1
1
1
1
1

No. of Shelter
Spaces
25
40
19
191
413
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Bldg 885
Bldg 889
Leeward CC Total
Honolulu Community College
8/25/99
Bldg 14
Honolulu CC Total
Kapiʻolani Community College

1
1

392
730
1810

1

448
448

8/26/99
Ohelo & Naio
Kapiʻolani CC Total
Maui Community College
Bldg 2221

1

148

Ka Lama Bldg

1

477

Ka Lama Bldg
Bldg N

2A
1

41
126
792

9/28/99

142
142

Maui CC Total
Kaua‘i Community College
Bldg 455
1
Theatre
1
4/7/00
Theatre
2A
Bldg 466
2A
Kaua‘i CC Total
Source: State Civil Defense Survey Records
3.4

80
1,002
798
18
1898

Critical Infrastructure

Critical infrastructure covers a wide range of activities and lifelines that support the daily UH system
activities and operations, and are essential in the event of an emergency. These lifelines include water
supply and treatment, energy, transportation, telecommunications, and solid and hazardous waste
disposal. These systems are maintained by the State and Counties, and actions to mitigate impacts to
infrastructure external to buildings and facilities maintenance responsibilities of the UH Campuses has
been considered in the mitigation actions of the State and County mitigation plans.
UH administration facilities are all important for maintaining daily operations of the University System.
These critical facilities include the UH: President’s Office, Chancellors’ Offices, Campus Centers, Offices
of Academic Affairs, Offices of Human Resources, Records Offices, Environmental Health and Safety
Offices, campus security and the Emergency Operations Center mentioned above, will be critical.
Maintaining communications infrastructure between these facilities will also be very important.
Important administration facilities and services are mapped in GIS for the UH system.
3.4.1

Water Supply

The water supply for the UH system is under the jurisdiction of the Commission on Water Resource
Management (Commission). The Commission administers the State Water Code, which was created by
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the 1987 Hawai‘i State Legislature. The Commission’s goal is to protect and enhance the water resources
of the State of Hawai‘i through wise and responsible management. The Commission has jurisdiction over
land‐based surface water and groundwater resources, but not coastal waters. Generally, the
Commission is responsible for addressing water quantity issues, while water quality issues are under the
purview of the State Department of Health.
The Commission is attached to the State Department of Land and Natural Resources. Under the
direction of the Deputy Director for Water Resource Management, the staff provides administrative and
technical support services to the Commission. The staff’s primary responsibilities are to implement and
administer the provisions of the State Water Code by planning, surveying, regulating, monitoring, and
conserving the State’s water resources with established plans that have been adopted by the
Commission. The Commission’s staff is comprised of the Surveying, Planning, Groundwater Regulation,
and Stream Protection Management Branches (Commission on Water Resources Management,
http://www.Hawai‘i .gov/dlnr/cwrm/planning.htm).
The State Water Code, Chapter 174C, Hawai‘i Revised Statutes, requires that the Commission implement
and utilize comprehensive planning in its regulation of State water resources. In 1999, the Commission
on Water Resource Management adopted the Statewide Framework for Updating the Hawai‘i Water
Plan as a long‐term vision to guide the preparation of a comprehensive water resource protection and
management plan.
The objectives of developing and outlining a statewide framework for the Hawai‘i Water Plan are:
To achieve integration of land use and water planning efforts that are undertaken by federal,
state, county, and private entities so that a consistent and coordinated plan for the protection,
conservation and management of our water resources is achieved;
To recommend guidelines for the Hawai‘i Water Plan update so that the plan and its
component parts are useful to the Commission, other state agencies, the counties, and the
general public;
To develop a dynamic planning process that results in a “living document” for each component
of the Hawai‘i Water Plan, which will provide county and state decision‐makers with well
formulated options and strategies for addressing future water resource management and
development issues;
To better define roles and responsibilities of all state and county agencies with respect to the
development and updating of the Hawai‘i Water Plan components;
To describe and outline the techniques and methodologies of integrated resource planning as
the basic approach that should be utilized in developing and updating the county water use
development plans;
To facilitate permitting and to identify potential critical resource areas where increased
monitoring or baseline data gathering should proceed;
To establish and overall schedule for phased updating of the Hawai‘i Water Plan;
To outline an Implementation Plan for near‐term and long‐term actions.
(Statewide framework for updating the Hawai‘i Water Plan can be found at:
http://Hawai‘i.gov/dlnr/cwrm/planning/plans/framewrk.pdf)
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3.4.2

Water Quality and Wastewater Treatment

The Hawai‘i State Department of Health oversees water quality and ensures compliance with laws for
sanitation and wastewater treatment. The University of Hawai‘i Environmental Health and Safety Office
(EHSO) works to ensure compliance at an institutional level and monitors environmental quality.
Each County oversees sanitation and wastewater treatment. Wastewater treatment facilities servicing
UH system campuses have been included in the GIS database. On Oʻahu, wastewater from UH
campuses discharges to the following wastewater treatment plants: Sand Island, Honoʻuliʻuli, and Kailua
wastewater treatment plants (WWTP). In Hawai‘i County, wastewater from the UH campuses is
discharged to the Hilo WWTP. Maui CC wastewater is discharged to the Wailuku‐Kahului WWTP, and
Kaua‘i CC wastewater is discharged to the Līhuʻe WWTP.
3.4.3

Solid and Hazardous Waste

The Hawai‘i State Department of Health (DOH) Solid and Hazardous Waste Branch oversees the
implementation of State and Federal rules to safely store and dispose of solid and hazardous waste
materials. This department maintains official records in its database, accessible on their website at
http://www.hawaii .gov/health/eh/shwb/index.html. Additionally, disposal of solid waste in local
landfills is subject to the rules and regulations governing each individual landfill. There is no hazardous
waste disposal facility in the State of Hawai‘i; consequently, all hazardous waste must be properly
manifested and shipped to the mainland for disposal.
The University of Hawai‘i Environmental Health and Safety Office (EHSO) Hazardous Materials
Management Program is responsible for the transportation, segregation, consolidation, and storage of
potentially hazardous materials and chemicals in compliance with EPA and DOH regulations. Hazardous
material and hazardous waste handling and disposal procedures are detailed in the Hazardous Materials
Management Program manual, available on the EHSO website at http://www.Hawaii.edu/ehso/hazmat.
The manual stipulates that emergency plans and training for spills is required for the hazardous
chemicals to be used. Additionally, the manual recommends posting emergency procedures and
emergency telephone numbers in a visible location of the work area. Personnel working with hazardous
chemicals should be able to appropriately respond to a spill event.
Additionally, the EHSO also handles laboratory safety procedures, which are detailed in a Chemical
Hygiene Plan, available at the EHSO website at http://www.Hawaii.edu/ehso/lab/reference.htm. The
Chemical Hygiene Plan is designed to protect laboratory personnel from potential hazards associated
with the use of chemicals. Compliance with the plan is mandatory for all employees working in UH
laboratories due to requirements of the Hawai‘i Occupational Safety and Health (HIOSH) division of the
Department of Labor and Industrial Relations. Provisions of the plan also apply to students and visitors
depending on their activities when specified by supervisors.
3.4.4

Energy

Each Hawaiian Island’s electrical system operates independently, meeting its own power demands. The
Hawaiian Electric Company (HECO) operates the electrical system on Oʻahu and has subsidiary utilities
including the Hawaiian Electric Light Company (HELCO) in Hawai‘i, the Maui Electric Company (MECO) in
Maui, and the Kaua‘i Island Utilities Cooperative (KIUC) which operates the electrical system on Kauaʻi.
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Electric utilities on islands are highly vulnerable to damage from hurricanes, flooding, and tsunamis.
Quickly restoring power after a natural disaster is one of the highest priorities in order to maintain
public safety and lifeline activities. University of Hawai‘i activities are highly susceptible to power
failures, as some or all of the following could occur:
Telecommunications can fail immediately or when backup generators fail.
Security systems may become inoperative.
Lack of power for pumping interrupts water and fuel supplies and halts sewage treatment.
Banking systems are disrupted – credit cards cannot be verified and cash is not available from
automatic teller machines.
Lack of refrigeration causes food to spoil.
Failure of airflows and refrigeration in biological safety cabinets can induce biohazard
emergencies.
Petroleum provides approximately 90% of Hawai‘i’s total energy needs. Much of Hawai‘i ’s high demand
levels for petroleum is due to higher demands for jet fuel and fuel oil for electric power generation.
Approximately 45% of the crude oil processed by Hawai‘i’s refineries comes from Alaska, and the
remainder comes from Indonesia, Malaysia, China and Australia. All of these petroleum sources are
thousands of miles away, making energy planning and emergency preparedness all the more important.
There are currently two petroleum refineries in the State; both are located in the Campbell industrial
Park, at Barber’s Point on the island of Oʻahu. The combined petroleum storage of both refineries is over
9 million barrels. As a comparison, the average daily petroleum use in the State is nearly 160,000 barrels
(DBEDT, 2007); thus, the total petroleum storage of Oʻahu’s refineries can provide for about two months
of average energy use in the State.
National Homeland Security has also made planning for the security of utilities essential. The energy
facilities and utilities in each county have taken additional precautions to secure access to facilities.
Quite a bit of the data has not been classified for inclusion in the State and County GIS databases. The
following positions and information have been recorded in the GIS database for the UH hazard
mitigation plan: emergency generators, fuel storage, and supply.
3.4.5

Transportation

Transportation data is important for emergency operations during any type of disaster and for providing
relief and recovery. Transportation routes are critical as part of preparedness prior to the onslaught of
an emergency, for emergency operations during an event, and for recovery efforts after a disaster.
The campuses of the University of Hawai‘i are generally located in urban areas (UH Mānoa, UH Hilo,
Maui CC, Leeward CC, UH West Oʻahu, Honolulu CC, Kapiʻolani CC) except for the campuses of
Windward CC, and Kaua‘i CC, which are in more rural areas at the urban fringe. Because of the high
density of development on and around the campuses, they have greater level of exposure to potential
impacts of natural hazards. Also, because of their location in densely populated urban areas, evacuation
to or from these campuses in the event of a natural disaster could be constrained by congestion of
evacuation routes.
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Since the University of Hawaiʻi does not have the responsibility or resources to maintain and oversee
management of the transportation resources, these are covered in the County Hazard Mitigation Plans.
UH maintains communication with faculty, staff, and students through the UH Alert System to ensure
campus populations are notified of transportation system failures.
3.4.6

Telecommunications

During any type of disaster, the ability to communicate across the UH system is critical. It is important to
record locations of telecommunications equipment and lines, and to be able to maintain operability.
University of Hawai‘i System Information Technology Services (ITS) provides services across the broad
range of computing and communications technologies that support learning, teaching, research, public
services and administration. The Telecommunications group of ITS provides voice and data services to
the UH Mānoa community and serves as liaison and consultant to the other nine UH campuses. Each
department and/or user on the Mānoa campus is assigned a Department Telecom Coordinator (DTC)
who is responsible for assisting users with their requests, reviewing their department/area telecom
requests, and coordinating installation of the services in their area of assignment. Each of the other
campuses has one campus Telecom Coordinator tasked with the same responsibilities for their
particular campus location.
3.4.7

Economically Important Assets

The UH system can be considered as if it were one of many businesses or industries in Hawai‘i, with its
primary outputs of education and research services. In addition, UH produces a significant amount of
entertainment and sports services, consulting services, health care, housing, and food services.
Customers include students, visitors, private businesses, governments, and the general public.
Significant portions of its services are exported worldwide.
In 2006, the UH system represented approximately 2.84% of Hawai‘i ’s economy (gross state domestic
product) of 58.3 billion (UH Hilo Department of Economics, 2007). The UH system generated more than
$1.655 billion worth of spending in FY 2006 through student spending for tuition, room and board, and
other expenses; state and federal government‐funded UH spending for goods and services; out‐of‐state
visitor spending while attending UH sporting events and UH‐sponsored conferences, etc. In
comparison, the State General Fund paid $575 million of the total expenditures of the University.
Consequently, for every taxpayer dollar spent on UH, the University generated an additional $1.88
[($1.655 billion/0.575 billion)‐1] of spending for a total of $2.88 (UH Hilo Department of Economics,
2007). In sum, the University is a generator of spending and economic activity in and of itself.
The total amount of economic activity generated by UH in Hawai‘i was estimated using the state’s 2002
input‐output model or Hawai‘i ’s economy. Model results are shown below in Table 3.5 (UH Hilo
Department of Economics, 2007).
Overall, the $1.655 billion of education‐related expenditures attributable to the UH system generated
$2.443 billion in local business sales, $1.488 billion in employee earnings, $148 million in state tax
revenues, and 37,316 jobs in Hawai‘i in FY 2006. They represented approximately 6 percent of total
jobs, 3.4 percent of worker earnings, and 3.33 percent of total state tax revenues in the economy of
Hawai‘i (UH Hilo Department of Economics, 2007).
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Table 3.5: Multiplier Effects per $ of UH‐related Expenditures.

Total Expenditures
Organized Research
Instructional Units
UH Foundation
RCUH (2005)
Student Spending
Visitor Spending
Retiree Benefits

Amount
('000$)
$1,655,212
$327,561
$821,777
$26,179
$5,457
$302,261
$82,632
$89,345

Business
Sales per $
of Spending
1.48
1.54
1.42
1.26
1.53
1.51
1.63
1.58

Jobs per
Million $ of
Spending
22.54
28
23
21
24
17
18
17

Employee
Earnings
per $ of
Spending
0.90
1.02
1.07
0.71
0.92
0.35
0.48
1.21

State Taxes
per $ of
Spending
0.09
0.088
0.09
0.073
0.09
0.083
0.091
0.11

Because of the important role the UH system plays in the State's economy, it is important to ensure that
facilities critical to the operation of the UH system be protected (see: Part 3: Other UH Government
Facilities). Additionally, the University of Hawai‘i at Mānoa has identified 60 core buildings that are
necessary to the operation of the university as an institution of higher education, these 60 core buildings
are included in the GIS database. The GIS database also includes the following additional economically
important facilities within the UH system: financial institutions and building and mechanical supplies.
3.5

Off‐Campus Facilities

The University of Hawai‘i system also relies on a number of off‐campus facilities for educational and
research purposes. Many of these facilities are economically important to the University as they provide
opportunities for research projects that cannot be conducted on UH campuses. Research conducted at
these facilities can have far‐ranging benefits in areas such as agricultural sciences, marine sciences and
astronomy. Other off‐campus facilities are also used for hands‐on educational purposes of certain
degrees, particularly at community colleges.
3.5.1

CTAHR Facilities

The College of Tropical Agriculture and Human Resources (CTAHR) operates several off‐campus facilities
as part of its cooperative extension service programs. The cooperative extension service is a partnership
between the Federal, State, and Local governments with responsibility for providing science‐based
information and educational programs in agriculture, natural resources and human resources. The
location of CTAHR off‐campus facilities is included in the GIS database and shown on Figure 3‐7.
3.5.2

Astronomy Facilities

The Institute of Astronomy is one of the world’s leading astronomical research centers. The Institute of
Astronomy was founded at the University of Hawai‘i in 1967 and manages Haleakala and Mauna Kea
Observatories. The University of Hawai‘i commissioned the construction of the Mees Solar Observatory
at Mount Haleakala on the island of Maui in 1963, and then of the 2.2‐meter Telescope on Mauna Kea
on the island of Hawai‘i in 1970. The clarity of observation from atop Mauna Kea led to the construction
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of several additional telescopes by various international consortiums, leading to the summit of Mauna
Kea becoming the world’s largest astronomical observatory, with thirteen telescopes. The University of
Hawai‘i currently has a lease from the State of Hawai‘i for all land within a 2.5‐mile radius from the UH
2.2‐m Telescope, except for the portions that lie within the Mauna Kea Ice Age Natural Area Reserve.
In support of the Mauna Kea observatory facilities, the Institute of Astronomy also operates a support
facility in Hilo, in the UH Hilo Research and Technology Park, located on the western side of the UH Hilo
campus. The Institute of Astronomy also operates the Onizuka Center for International Astronomy,
located at an altitude of 2,800 meters on the flank of Mauna Kea, which allows astronomers and
technicians coming from sea level to acclimate to the high altitude environment of the summit. The
Onizuka Center also has a Visitor Information Station.
In support of the Haleakala observatory facilities, the Institute of Astronomy also operates the Waiakoa
Laboratory in Kula, Maui. The locations of the observatories, as well as the Institute of Astronomy
support facilities are included in the GIS database.
3.5.3

Marine Sciences Facilities

The Waikiki Aquarium was founded in 1904 and is the third oldest aquarium in the United States. The
aquarium has been a part of UH since 1919 and operates a number of educational programs and
exhibits focusing on aquatic life in the tropical Pacific. The aquarium also serves as a marine science
research facility for the University of Hawai‘i. The Waikiki Aquarium is located on the shoreline at
Mamala Bay, adjacent to Waikiki, and its location is included in the GIS database.
The Hawai‘i Institute of Marine Biology (HIMB) is located on Coconut Island, a 29‐acre island in Kaneohe
Bay on the island of Oʻahu. It is surrounded by 64 acres of coral reef, designated by the State of Hawai‘i
as the Hawai‘i Marine Laboratory Refuge. HIMB was constructed in the 1950s as the Hawai‘i Marine
Lab, which became HIMB in 1955. HIMB is equipped to provide classroom and dormitory space for UH
and visiting researchers. Additionally, HIMB has research facilities including a flow‐through seawater
system, various holding tanks, laboratory facilities, photographic darkroom facilities, terminals to UH
mainframe computers, a scuba equipment room, and a maintenance and engineering shop.
3.6

Populations and Housing

The Faculty and Staff Report published by the University of Hawai‘i Institutional Research Office in
October 2004 indicates that, in the fall of 2003, there were a total of 8,472 employees hired at all the
campuses of the UH system, including 4,219 faculty positions. The percentage of faculty with doctoral
degrees at the University of Hawai‘i is 80%. The University of Hawai‘i at Mānoa alone had a total of
5,798 employees, including 2,529 faculty positions. The University of Hawai‘i at Mānoa also had a total
of 622 research and specialist positions (UH Institutional Research Office, 2004).
As demonstrated by these figures, the UH system is an important employer in the State of Hawai‘i ,
particularly for specialists and higher education graduates. These people are highly valuable for the
diversification of the economy and knowledge base in the State. The research conducted by faculty and
specialists of the UH is also highly valuable for the State and at a national and international level.
The UH system is also the most important higher education system in the State. In the fall of 2006, a
total of 49,990 students were enrolled in the UH system, including 43,610 undergraduates and 6,320
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graduate students. UH Mānoa alone accounted for 20,357 students. Student populations are highly
vulnerable to natural hazards because of their low to zero income revenues, and because a large
number of students are temporary residents in the vicinity of the college or university they attend.
3.6.1

Public Housing

The UH system provides student and faculty housing at or in the vicinity of UH Mānoa and in the vicinity
of UH Hilo. Student housing at UH Mānoa is provided in the following buildings: Gateway House, Hale
Aloha, Hale Anuenue, Johnson Hall, Hale Kahawai, Hale Laulima, Hale Noelani, and Wainani Apartments
(see Figure 3.6). As shown below in Table 3.6, student housing facilities have a maximum occupancy of
3,075.
Table 3.6: UH Mānoa Student Housing
Property
Male
Female
Traditional Residence Halls
Hale Aloha
510
557
Hale Anuenue
56
33
Gateway House
115
115
Hale Kahawai
66
88
Hale Laulima
66
92
Johnston Hall
81
110
Total
894
995
Apartments
Hale Noelani
237
295
Wainani
328
326
Total
565
621
Total Student Housing
1,459

1,616

Total
1,067
89
230
154
158
191
1,889
532
654
1,186
3,075

Additionally, more student housing is provided on campus in Hale Mānoa and Hale Kuahine Buildings for
students associated with the East West Center (Figure 3.6).
As shown on Table 3.7 below, faculty housing for UH Mānoa is provided at Wa’ahila, Kau’iokahaloa Nui,
and Kau’iokahaloa Iki properties. A total of 96 faculty units consisting of studios and 1‐ to 3‐bedroom
apartments are provided, with a maximum occupancy of 485.
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Table 3.7: UH Mānoa Faculty Housing

Property
Kauiokahaloa Nui
No. of units
No. of beds
Kauiokahaloa Iki
No. of units
No. of beds
Waʻahila
No. of units
No. of beds

Studio

1 Bdrm

2 Bdrm

3 Bdrm

Total

136
272

7
21

143
293

30
90

30
90

13
13

23
23

24
48

6
18

66
102

13
13

23
23

24
320

36
129

96
485

Total
No. of units
No. of beds

Student housing at UH Hilo is located in Hale Kanilehua (26 units), Hale Kauanoe (72 units), Hale Kehau
(116 units), and Hale Ikena (58 units). Student housing units range from 1‐person to 4‐person
occupancy. UH Hilo student housing can accommodate approximately 600 students in total. UH Hilo
does not provide housing for faculty.
3.6.2 Socially, Culturally, and Environmentally Important Assets
The UH system, because of its position as the leading university system in Hawai‘i, provides rich and
important cultural and social assets to the State. The UH library system is the largest in the State and is
relied upon by students and community members doing research in all fields. The UH system is also the
single largest organizer of social and cultural events in the State with conferences, lectures, theatrical
performances, concerts, seminars, and a variety of other events scheduled every day.
Socially, culturally, and environmentally important assets contribute to the unique culture and
environment of the Hawaiian Islands, but also can be assets in promoting resilience to natural hazards.
Social assets are the range of services and organization of society that ensure its resilience. Social assets
include non‐profit organizations focusing on education, health, poverty, women’s issues, violence
reduction, and community welfare. They also include places of community gathering such as market
places and community halls, which help strengthen social bonds. By helping to provide tools for more
resilient individuals and by providing a framework to build communities with stronger bonds, social
assets help increase community resilience. Social assets are important in creating bonds among the
populations of the University of Hawai‘i; they are especially important for students that are temporary
residents of the State, as they do not have the support structure of their family and home community.
Cultural assets that can be important for resilience to environmental hazards include indigenous
knowledge of the Hawaiians, whom have lived in the Hawaiian Islands for centuries and have devised
survival methods adapted to the natural disasters of Hawai‘i . Other cultural assets of the University,
such as concerts, art galleries, theatres, etc. may not provide resilience to natural disasters, however,
they are important in promoting the University around the State and abroad, and thus are important
assets to the UH System. To the extent possible, the GIS database includes the following culturally and
socially important UH assets: historic sites, buildings, and community/cultural centers such as theatres,
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convention centers, concert halls, auditoriums, stadiums, radio station broadcast centers, art galleries,
museums and campus centers.
In addition to social and cultural assets, the health of the environment in the Hawaiian Islands is critical
to the health of the people living in Hawai‘i. Environmental resources of the Hawaiian Islands are
important to the University of Hawai‘i as they are important to the rest of the communities of the State.
For example, promoting the health of forests in the mountainous parts of the Islands is important for
the replenishment of aquifers that are used for water supply. Proper maintenance of streambeds is also
important in mitigating flood damages, as well as decreasing sediment runoff that affects coastal
habitats including coral reefs. Coral reefs have an important role in dissipating wave energy, thus
protecting assets located in coastal areas. Promoting environmental health through improved best
management practices and conservation helps increase the resilience of ecosystems, and thus the
resilience of communities living in Hawai‘i.
The UH system can help promote the resilience of the ecosystems of Hawai‘i through implementation of
best management practices such as water conservation methods on campuses. The UH System can also
promote resilience through research projects that are aimed at assessing the impacts of human
activities on the Hawaiian environment, in order to improve mitigation measures.
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Chapter 4:
Hazard Risk

onononononononononononononononononononononononononononono
4.0

Introduction

The hazards examined in this section are those that have been discussed by the Hawai'i State Hazard
Mitigation Forum and appear in the State of Hawai'i Multi‐Hazard Mitigation Plan, 2007 and 2010
updates. The Forum identified the following natural hazards as most prevalent in Hawai'i and targeted
these hazards for the statewide public awareness campaign: hurricane and strong winds, flooding,
drought, wildfire, landslide, erosion, earthquake, tsunami and volcanic. Although these natural hazards
were identified as being the most critical for the state, they have varying degrees of severity on different
islands. For example, the Island of Hawai'i is the only island currently experiencing volcanic activity.
The general description of the hazard and the extent of severity of the impacts are covered in each of
the county hazard mitigation plans. The degree to which these hazards affect University of Hawai'i (UH)
campuses and research facilities varies significantly. The following summary table, Table 4‐1, identifies
the degree of exposure based on historical records. The overall vulnerability is discussed in Chapter 5.
Table 4‐1. Summary Table of Risk by Hazard and UH Campus and Research Facility.
Hazards Experienced with Historical Records

City & County of Honolulu

CAMPUSES
City & County of Honolulu
UH Mānoa
UH West Oʻahu
Honolulu Community College
Kapiʻolani Community College
Leeward Community College
Windward Community College
County of Hawaiʻi
UH Hilo
Hawaiʻi Community College
County of Kauaʻi
Kauaʻi Community College
County of Maui
UH Maui College
UH Maui College, Molokai
RESEARCH INSTITUTES & FACILITIES
Cancer Research Center
Hawaiʻi Institute for Astronomy
Hawaiʻi Institute of Geophysics and Planetology
(HIGP)
Hawaiʻi Institute of Marine Biology
Hawaiʻi Natural Energy Institute
Industrial Relations Center
Joint Institute of Marine and Atmospheric Research
Kewalo Marine Research Facility
Lyon Arboretum
Pacific Biomedical Research Center
Pacific Islands Fisheries Science Center
Sea Grant Program
Waikiki Aquarium
Water Resources Research Center
CTAHR Honolulu Agricultural Extension Office
CTAHR Kaneʻohe Agricultural Extension Office
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High Winds, Flood, Earthquake*
No historical evidence of hazards (campus under construction)
High Winds, Flood, Earthquake*
High Winds, Earthquake*
High Winds, Earthquake*, Drought*
High Winds, Earthquake*
High Winds, Earthquake*
High Winds, Earthquake*
Hurricane and High Winds
High Winds, Earthquake*
High winds and hurricanes; flood
High Winds
High Winds, Flood, Earthquake*
High Winds, Flood, Earthquake*
High Winds, High Waves
High Winds, Flood, Earthquake*
High Winds, Flood, Earthquake*
High Winds, Flood, Earthquake*
High Winds, Flood /High Waves, Earthquake*
High Winds, Flood, Earthquake*
High Winds, Flood/High Waves, Earthquake*
High Winds, Flood, Earthquake*
High Winds, Flood, Earthquake*
High Winds, High Waves
High Winds, Flood, Earthquake*
High Winds, Flood, Earthquake*
High Winds, Flood

Hazard Risk 4 ‐ 1

County of Hawaiʻi
County
of
Kauaʻi
County of
Maui

CTAHR Pearl City Urban Garden Center
CTAHR Wahiawa Agricultural Extension Office
CTAHR Poamoho Research Station
CTAHR Waiʻaleʻe Livestock Research Station
Waimanalo Research Station
Hawaiʻi Institute for Astronomy
Center for the Study of Active Volcanoes (HIGP)
Mauna Kea Observatory
CTAHR Kona Agricultural Extension Office
CTAHR Kamuela Agricultural Extension Office
CTAHR Hilo Agricultural Extension Office
CTAHR Waiakea Research Station
CTAHR Volcano Research Station
CTAHR Malamaki Research Station
CTAHR Lalamilo Research Station
CTAHR Mealani Research Station
CTAHR Hamakua Experiment Station
CTAHR Kauai Agricultural Research Center
CTAHR Kauai Agricultural Extension Office

High Winds, Flood
High Winds, Flood
High Winds, Flood
High Winds, Flood
High Winds, Flood
High Winds, Flood
High Winds, Flood
High Winds
High Winds, Flood, Drought*
High Winds, Flood, Drought*
High Winds, Flood
High Winds, Volcanic Gases, Drought*
High Winds, Flood, Drought*
High Winds, Flood, Drought*
High Winds, Flood, Drought*
High Winds, Flood, Drought*
High Winds, Flood
Hurricane and High Winds

Hawaiʻi Institute for Astronomy
Haleakala Observatory
CTAHR Molokaʻi Agricultural Extension Office
CTAHR Kahului Agricultural Extension Office
CTAHR Haleakala Experiment Station
CTAHR Maui Agricultural Research Center

High Winds
High Winds
High Winds, Flood, Drought*
High Winds, Flood
High Winds
High Winds, Flood, Drought*

*hazard affected the entire county, but had not specific impact on the campus or facility

4.1 Hurricanes and Strong Winds
Hurricanes, tropical storms, and typhoons are collectively known as tropical cyclones. They are among
the most devastating, naturally occurring hazards in the United States and its territories. Tropical
cyclones are classified as follows:
Hurricane: an intense tropical weather system with a well‐defined circulation and maximum
sustained winds of 74 mph (64 knots) or higher. In the western Pacific, hurricanes are called
“typhoons”. Similar storms in the Indian Ocean are called “cyclones”.
Tropical Storm: an organized system of strong thunderstorms with a defined circulation and
maximum sustained winds of 39 to 73 mph (34 to 63 knots).
Tropical Depression: an organized system of clouds and thunderstorms with defined circulation and
maximum sustained winds of 38 mph (33 knots) or less.
Table 4.2: Saffir‐Simpson Hurricane Scale
Category
Barometric
Sustained Winds
Storm Surge
Damage Degree
Pressure (mb)
(mph)
(ft)
1
>980
74‐95
4‐5
Minimal
2
965‐980
96‐110
6‐8
Moderate
3
945‐965
111‐130
9‐12
Extensive
4
920‐945
131‐155
13‐18
Extreme
5
<920
> 155
>18
Catastrophic
Source: Pacific Disaster Center, http://www.pdc.org/iweb/hurricane.jsp?subg=1
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4.1.1 Hurricane‐Related Damage
Storm surge, excessive rain and high winds (and often the debris carried by these elements) cause most
of the damage associated with hurricanes.
Storm Surge
Storm surge is ocean water that is pushed toward the shore by the force of the winds swirling around
the storm. This advancing surge combines with the normal tides to create the hurricane storm tide,
which can increase the mean water level to greater heights impacting roads, homes, and other critical
infrastructure, and can move ashore along an area of the coastline as much as 100 miles wide. In
addition, wind‐driven waves are superimposed on the storm tide. The rise in water level can cause
severe flooding and erosion of coastal areas, increasing salinity and acidity of surface and groundwater,
and damaging structures and infrastructure. Storm surge can contaminate the water supply, cause
agricultural losses, and cause loss of life. About 90% of the deaths experienced along the coastline
resulting from hurricanes are not caused by wind, but by storm surge. Because much of the State’s
population is located within the coastal area, less than 10 feet above mean sea level, the danger from
storm tides is tremendous.
Figure 4‐1: Storm Tide

Source: National Oceanic and Atmospheric Administration (NOAA), National Hurricane Center.
Unfortunately, low atmospheric pressure, tidal stage, local topography, and location relative to the eye
of the storm make hurricane‐induced storm surge difficult to predict before a hurricane impacts a
location. Consequently, overwash mitigation must be enacted prior to the event.
Excessive Rain
Excessive rain can damage structures, infrastructure and agriculture, and can result in loss of life.
Because of the topography of the Hawaiian Islands, rain on mountain slopes is concentrated in gullies
and often causes flash floods and landslides. Flash floods are rapid‐occurring events, as they can occur
within a few minutes to a few hours of excessive rainfall. The rapidly rising water can reach heights of 30
feet or more and can roll boulders, rip trees from the ground, and damage buildings and bridges (NOAA,
1992). The debris carried in a flash flood can block culverts and cause significant overland flooding.
Strong winds
Strong winds can create large amounts of flying debris that can impact utilities, structures,
transportation, and agriculture and can result in loss of life. The intensity of a landed hurricane is
expressed in terms of categories that relate wind speeds and potential damage. According to the Saffir‐
Simpson Hurricane Scale, a Category 1 hurricane has lighter winds compared to storms in higher
categories. A Category 4 hurricane would have winds between 131 and 155 miles per hour (mph) and,
on the average, would usually be expected to cause 100 times the damage of a Category 1 hurricane.
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Hurricane‐force winds can easily destroy poorly constructed buildings and mobile homes, trees and
above‐ground utilities. High‐rise buildings are also vulnerable to hurricane‐strength winds, particularly at
the higher levels since wind speed tends to increase with elevation. As a result, it is not uncommon for
high‐rise buildings to suffer a great deal of damage from blown‐out windows and consequential damage
from rain.
4.1.2 Storms in the State of Hawai'i
Many factors affect the level of tropical storm activity from year to year, including the state of the El
Niño Southern Oscillation in the Pacific. Moderate to strong El Niño years are correlated with increased
tropical cyclone activity in the Central Pacific and the occurrence of late season storms. The primary
controlling factor for tropical cyclone formation is sea surface temperature. Warm ocean waters of 82
degrees provide ample moisture and water vapor to the atmosphere to drive the hurricane engine. The
timing of warm waters determines the hurricane season in a particular basin.
Table 4.3: Significant Hawaiian Hurricanes of the 20th Century
Name
Date
Damage (2000 $)
Mokapu Cyclone
Aug. 19, 1938
Unknown
Hiki
Aug. 15, 1950
Unknown
Nina
Dec. 2, 1957
$900,000
Dot
Aug. 6, 1959
$28,000,000
Iwa
Nov. 23, 1982
$394,000,000
Iniki
Sept. 11, 1992
$1,800,000,000

Deaths
Unknown
Unknown
4
0
1
4

Source: Central Pacific Hurricane Center, Climatology of Tropical Cyclones in the Central Pacific Basin,
http://www.prh.noaa.gov/cphc/pages/climatology.php
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Figure 4‐2. Historical Storm Tracks in the Vicinity of Hawai‘i.

Source: Pacific Disaster Center, www.pdc.org, 2010.

4.1.3 University of Hawaiʻi Exposure to Strong Winds and Hurricanes
The campuses of the University of Hawaii have all had risks from strong winds and hurricanes. The
campuses with historical recorded events include: Kauai Community College, UH Mānoa, Windward
Community College, Kapiʻolani Community College, Honolulu Community College, Maui Community
College, and UH Hilo. Kauai Community College experienced severe damage to several buildings during
Hurricane Iniki, but the KauaiCC also provided sheltering to residents and fared better than other
buildings on the island during the storm.
Based on exposure and historical record, it is prudent to harden against high wind risk for most
campuses. Since there have been numerous studies in the State of Hawaiʻi about the wind risk, it is
possible to develop models to look at potential future losses that do not rely solely on historical
occurrence. The wind risk maps for the state with the locations of campuses and research facilities are
included in the next chapter on the risks and vulnerability assessment and modeled potential losses for
events using HAZUS‐MH methods. (See Chapter 5 Appendix E maps on estimated losses).
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The following figures show the locations of UH campuses, major research facilities, and agricultural
centers:
Figure 4‐3. Wind Speed Contour Map and UH Exposure on the Island of Oʻahu

Source: Martin & Chock, Wind Speed Contours prepared for the State and Counties Hazard Mitigation Plans, 2009
as base layer of information, modified by UH SSRI.
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Figure 4‐4. Wind Speed Contour Map and UH Exposure on the Island of Kauaʻi

Source: Martin & Chock, Wind Speed Contours prepared for the State and Counties Hazard Mitigation Plans, 2009
as base layer of information, modified by UH SSRI.

Figure 4‐5. Wind Speed Contour Map and UH Exposure on the Island of Maui

Source: Martin & Chock, Wind Speed Contours prepared for the State and Counties Hazard Mitigation Plans, 2009
as base layer of information, modified by UH SSRI.
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Figure 4‐6. Wind Speed Contour Map and UH Exposure on the Island of Molokaʻi

Source: Martin & Chock, Wind Speed Contours prepared for the State and Counties Hazard Mitigation Plans, 2009
as base layer of information, modified by UH SSRI.

Figure 4‐7. Wind Speed Contour Map and UH Exposure on the Island of Hawaiʻi

Source: Martin & Chock, Wind Speed Contours prepared for the State and Counties Hazard Mitigation Plans, 2009
as base layer of information, modified by UH SSRI.
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4.2
Floods
Floods are temporary inundation of land from excessive rainfall or wave action. Although floods are
caused by natural events, flood damage is usually a result of human development of lands that are
susceptible to flooding without provision of adequate protection. The distinction between a flood and a
“flash‐flood” is usually determined by the amount of warning (less than 6 hours for a flash‐flood) that
affected areas might receive prior to flooding conditions.
Flash Floods may trigger hazardous events such as mud and landslides, structural bridge failures, and
other threatening conditions. Rainfall intensity and duration are the primary source of flash floods.
Intensity is the rate of rainfall, and duration is how long the rain lasts. Other factors include topography,
soil conditions and ground cover. In the Hawaiian Islands, flash floods are primarily the result of
torrential rains falling on steep slopes and small drainage basins characteristic of island drainage
systems. Dam failure causes another type of flash flood: the sudden release of the impounded water can
occur during a flood that overtops or damages a dam, or it can occur on a clear day if the dam has not
been properly constructed or maintained.
Floods are long‐term events and may last several days or even weeks. Hurricanes and earthquakes can
directly cause flood conditions such as storm surge and tsunami, respectively. There are also floods that
have characteristics associated with the geographic areas they are in, such as river, coastal and urban
flooding. Riverine Floods in Hawai’i are usually triggered by hurricane or tropical storm rains. Coastal
Floods are caused by winds generated from tropical storms and hurricanes, or intense offshore low‐
pressure systems that can drive ocean water inland and cause significant flooding. Urban Floods are
triggered by many factors including the fact that paved streets cannot absorb rainfall and when storm
drain capacity is exceeded, the streets become rivers causing extremely dangerous conditions.
Flood Advisories
The National Oceanic and Atmospheric Administration (NOAA) National Weather Service (NWS) uses
specific words when they issue alerts to the public about dangerous flood‐related conditions:
Flash Flood Watch: issued to indicate current or developing hydrologic conditions that are favorable for
flash flooding in and close to the watch area, but the occurrence is neither certain nor imminent. People
should be alert and tune in to NOAA Weather radio, local radio, or television for further information.
Flash Flood Warning: issued to inform the public, emergency management, and other cooperating
agencies that flash flooding is in progress, imminent, or highly likely. People in flood danger zones
should take immediate action to move to higher ground and listen to NOAA Weather radio, local radio,
or television for further information.
Urban and Small Stream Flood Advisory: this advisory alerts the public to flooding, which is generally
only an inconvenience (non life‐threatening) to those living in the affected area, issued when heavy rain
will cause flooding of streets and low‐lying places in urban areas. Also used if small rural or urban
streams are expected to reach or exceed bankfull. Some damage to homes or roads could occur.
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4.2.1

University of Hawai'i Flood Risk throughout the State

4.2.1.2 Kaua‘i County
Stream flooding on Kaua‘i is characterized by numerous flash floods as well as prolonged flooding
associated with slowly passing rainstorms that saturate the soils. Kaua‘i, famous as one of the wettest
places on Earth, receives between 20 and 80 inches of rain annually along the coast, and over 400 inches
of rain on Mt Waialeale, according to National Weather Service records.
There is a long history of settlement in and near active stream valleys on Kaua‘i, primarily for their
benefits to wetland agriculture such as taro. With increased development in the low‐lying areas
however, flooding has become a significant hazard. Flash floods resulting from a storm on December 14,
1991, which dropped over 20 inches of rain in 12 hours over Anahola, caused five deaths, intense
flooding, bank failures, erosion and landslides totaling over $5 million in property damage. During recent
recorded history, such events are not uncommon. Areas of Kaua‘i that are most prone to flooding are in
the North and Northwest areas of the island, consistent with tradewind patterns, particularly in the
Hanalei, Anahola, and Kapaa areas.
There have been several serious flooding events in recent years. An unprecedented extended period of
thunderstorms and heavy rains across Hawai’i occurred from February 19 to April 2, 2006, resulting in
the failure of the Kaloko Dam on Kaua‘i which caused the deaths of seven people (National Weather
Service, http://www.prh.noaa.gov/hnl/pages/events/weeksrain/weeksrainsummary.php). Heavy
rainfall across Hawai’i from October 31 to November 2, 2006 produced flooding over portions of
windward Kaua‘i and O’ahu. Rainfall amounts during the period were quite large, especially along
windward sections of Kaua‘i and O’ahu, with some locations receiving over 15 inches of rainfall.
Kaua‘i Community College is located in the Līhuʻe area, in the Southeast area of the island where
flooding is primarily due to runoff and overland flows and which is relatively less prone to extensive
flood damage. The three major streams that have recorded floods in the Līhuʻe area are Hanamaʻulu,
Nawiliwili, and Huleiʻa Streams.
4.2.1.2

City and County of Honolulu

On the Island of O'ahu, the most frequent and severe flooding occurs where steep sloping hillsides
abruptly meet flat or low‐lying coastal plains, such as those found in Waimanalo, Kailua, Kane'ohe, and
Lāi'e. Stream mouths are also commonly susceptible to flooding, especially during marine storm or high
wave events, as runoff from streams reach a sea that is partly elevated by the combination of high
waves, wind, and storm surges.
Some of the largest rainfall counts and most severe flooding events have occurred in the last several
years. On October 25, 1993, 2 to 4 inches of rainfall caused flash flooding and extensive street flooding
throughout the Honolulu area. During the first half of November 1996, record‐breaking rainfall occurred
along the Wai'anae Coast of O'ahu: 21 inches fell on an area where average annual rainfall is normally 2
inches. In 'Ewa, 12.5 inches fell in 7 hours on November 5, 1996, causing flooding of the coastal plain. On
the windward side of the island, flooding has been common after heavy precipitation. The heaviest
rainfall during the last decade in Kane'ohe occurred on October 15‐16, 1991, when 15 inches of rain fell
in 48 hours, leading to intense flooding.
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More recently in 2003, during the last few days of November and the first week of December, several
weather systems combined to bring several rounds of heavy rainfall to many parts of the state. O’ahu
was the hardest‐hit island and as a result, a few locations in the Ko'olau Mountains received over 3 feet
of rain in a 10‐day period, causing flash flooding, stream overruns, and significant urban flooding.
On October 30, 2004, showers being pushed west by the low‐level tradewind flow interacted with the
Koolau Mountains and developed into a focused thunderstorm system over Southeast O’ahu. The focus
of the heaviest rain occurred over the southern portion of the Koolau Mountain, causing significant
flooding in Mānoa Valley, including at the University of Hawai’i Mānoa campus. At the height of the
flooding, rainfall rates recorded at the Mānoa Lyon Arboretum were over 5 inches per hour. These rates
are estimated to occur with a return rate of almost 50 years. Significant damage occurred in Mānoa
Valley and on the University of Hawai’i campus due to the Mānoa Stream overflowing its banks. (NOAA
National Weather Services, http://www.prh.noaa.gov/hnl/pages/events/ManoaFlood20041030/)
On February 19 to April 2, 2006, the unprecedented extended wet period across Hawai’i caused
extensive flooding, flash flooding, and urban flooding in Honolulu. Heavy rains over the Koolau
Mountains also caused landslides on Round Top Drive and in the Tantalus area. Rainfall totals for the
month of March were the highest recorded in history (for that month) in several areas of the State,
including Punaluu Pump (50.00 inches) and Waimanalo (31.08 inches) on O’ahu. (NOAA National
Weather Service,
http://www.prh.noaa.gov/hnl/pages/events/weeksrain/weeksrainsummary.php)
Heavy Rainfall from October 31 to November 2, 2006 produced flooding over portions of windward
O’ahu and triggered a significant landslide that closed O’ahu’s Pali Highway. Several locations in the
Kaneohe area received over 15 inches of rain over the 3‐day period. (NOAA National Weather Services,
http://www.prh.noaa.gov/hnl/pages/events/31Oct2Nov06/HeavyRains.php)
Due to its location in Mānoa Valley, UH Mānoa is highly susceptible to floods and flash floods, as
exemplified by events of the past few years. Mānoa Valley is a large urban valley surrounded by steep
Koolau Mountain terrain; consequently, heavy rains in Mānoa can cause significant flooding of Mānoa
Stream. Honolulu CC and Leeward CC are also susceptible to floods due to their location in low‐lying
urban areas of Honolulu. Windward CC is located in the wettest part of O’ahu on the windward side of
the island, and receives a significant amount of rain annually. Windward CC is located at higher
elevations in Kaneohe and is less prone to significant flood damage than other lower‐lying areas of
Kaneohe; nonetheless, flood damage may occur from runoff and overland flow. Kapiolani CC is located
in a drier portion of O’ahu and at higher elevation than surrounding Honolulu neighborhoods, and
consequently is less prone to flooding damage.
4.2.1.3

Maui County

On the island of Maui, annual rainfall is greatest (360 inches) on the summit of West Maui, and nearly as
high (280 inches) on the eastern flanks of east Maui, just below the trade wind inversion.
The north central portion of Maui and the Hāna coast have the greatest stream‐flooding histories.
Nearly once a decade there is flooding in the urban centers of Kahului, where Maui CC is located, and
Wailuku (e.g. November 1950 and 1960). Along the road to Hana, temporary road closures are common
due to flash floods and mudslides from the steeper slopes of East Haleakala. In addition, waves from
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north and northwest swells tend to be highest on an annual basis and generally occur between October
and March. Wave heights associated with these swells range between 5 to 10 feet (Ka’anapali) and 10 to
20 feet (Honolua Bay, Waihe’e to Paia). Occasionally, wave height can reach 25 feet or greater over
some of the deeper offshore reefs, such as in February 1993 and January 1998, when waves reached
heights of 30 and 40 feet, respectively. Fortunately, the shorelines in the north and west areas of the
island are partially protected by the wide fringing reefs, which dissipate the bulk of the wave energy
before it reaches the coastline. Nonetheless, because of its location on a low coastal plain, Kahului
experiences periodic wave overwash, which causes rapid erosion and temporary disruptions of traffic.
In the summer months, tropical storms and hurricanes can generate wave heights of 10 to 20 feet along
any portion of the coast on Maui. Hurricanes Ignacio (1985), and Estelle (1986) generated 10 to 15‐foot
waves along the north and east shores. Along the west shore, Hurricane Emilia (1994) caused wave
heights of 6 to 10 feet.
Several storm events in recent years have caused flash flooding on Maui. During November 29 through
December 8, 2003, several weather systems combined to bring several rounds of heavy rainfall to many
parts of the state. On December 1, 2003, some locally heavy rains fell around Olowalu, Maui, with radar
estimates nearing 10 inches, and caused some road closures
(http://www.prh.noaa.gov/hnl/pages/events/wet_stuff/wet_stuff.php).
4.2.1.4

Hawai'i County

According to the data from the last 50 years, on average, a damaging flood event occurs on Hawai'i
Island every two years. However, the threat due to stream flooding has dramatically increased in recent
years due to the extensive development that has occurred in flood‐prone areas. Flooding is most likely
along the windward side of the island due to high annual rainfall (300 inches on the slopes of Mauna Loa
above Hilo). Winter is the season with highest rainfall on the windward side of the Island of Hawai'i.
The most damaging flooding events have commonly been flash flooding during extreme rainfall events
that cause sheet flow between stream channels. In addition, the soils along the Hamakua Coast readily
absorb precipitation, thereby increasing the likelihood of mudslides and landslides. The UH Hilo and
Hawai'i CC campuses are located in the Hilo area which, along with Puna, is generally the most
frequently flooded and hardest hit area by flash floods on the Island of Hawai'i. The latest severe
flooding in Hilo occurred in November 2000, with 24‐hour rainfall of 25 to 37 inches.
The UH Center West Hawai'i is located in Kealakekua, in the South Kona region of the Island of Hawai'i.
The Kona coast of Hawai'i has a unique rainfall regime, where the summers are wetter than the winters.
The higher summer rainfalls on the Kona coast are due to the fact that the area is well protected by the
large land masses of Mauna Loa and Mauna Kea and has a distinctive local convection air circulation
pattern. This circulation pattern is created by hot air rising above the Kona coast, thus causing the onset
of sea breezes that bring in moist air overland. These sea breezes, ascending the mountain slopes,
produce light to occasionally heavy showers in the late afternoon and early evening. In the winter, the
Kona coast is protected from most storms coming from the East, but is susceptible to Kona Storms which
come from the South.
On the Island of Hawai'i, high waves (10‐20 feet) arrive from north swells each winter. Occasional
extreme wave events also occur, such as in February 1993 and 1998, where 20‐30 foot waves hit north‐
facing shores. Because of its northeast orientation, Hilo harbor can be affected by large winter swells
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from the north and northeast. Overwash of the Hilo breakwater by large waves and flooding of the
coastal roads near Hilo caused damage in November 1996 and January 1998. Additionally, tropical
storms and hurricanes can bring damaging high waves and storm surges of 10 to 30 feet to any of the
island’s shorelines.
From October 28 to November 3, 2000, floods that affected the Big Island caused road closures and
flooding of homes, forcing many families to seek shelter in County‐designated emergency shelters.
According to the National Weather Service, 26.22 inches of rain fell at Hilo Airport in 24 hours on
November 1, 2000. The previous record was 22.3 inches on February 19‐20, 1979. On November 3,
former Governor Cayetano declared the islands of Hawai'i and Maui a disaster area, which authorized
State use of major disaster funds, relocation and rehabilitation, housing relief, commercial and personal
loan programs, and relief to farmers. On November 9, President Clinton declared Hawai'i County a
federal disaster area, thereby authorizing federal disaster assistance.
In 2008, February began with immediate impacts from heavy rains, as an upper level depression
destabilized the underlying moist trade winds producing significant flooding in the Hilo area of the Island
of Hawai’i. For the residents of the Hilo area, this was the most significant flooding event since
November 2000. An initial assessment by Hawai'i County officials indicated that 100 to 150 houses were
damaged due to the overflow of Waiakea Stream and nearby drainage ditches. The February 2008 event
is known more for its duration than its intensity, with 20 to 40 inches of rain spread out over a 5‐day
period (40.81 inches at the Waiakea Experiment Station, 29.72 inches at Hilo Airport)
(http://www.prh.noaa.gov/hnl/hydro/pages/feb08sum.php).

4.2.2 Flood Insurance Rate Maps
Under the National Flood Insurance Program (NFIP), FEMA is required to develop flood risk data for use
in both insurance rating and floodplain management. FEMA develops these data through Flood
Insurance Studies (FIS). In FISs, both detailed and approximate analyses are employed. Generally,
detailed analyses are used to generate flood risk data for developed or developing areas of
communities. For undeveloped areas, where little or no development is expected to occur, FEMA uses
approximate analyses to generate flood risk data.
Using the results of the FIS, FEMA prepares a Flood Insurance Rate Map (FIRM) that depicts the Special
Flood Hazard Areas (SFHAs) within the studied community. SFHAs are areas subject to inundation by a
flood having a one‐percent chance or greater of occurring in any given year. The floodplain management
and insurance requirements of the NFIP are based on the 100‐year flood, which is the national standard.
The FIRMs show base flood elevations (BFEs) and flood insurance risk zones. The FIRMs also show areas
designated as regulatory floodways. The regulatory floodway is the channel of a stream plus any
adjacent floodplain areas that must be kept free of encroachment so that the 100‐year flood discharge
can be conveyed without increasing the BFE more than the specified amount.
Table 4.4: FEMA Flood Insurance Rate Map Definitions
Zone Code
Flood Risk Definition
A
Zone A corresponds to the 100‐year floodplains that are determined in the FIS
by approximate methods. Because detailed hydraulic analyses are not
performed for such areas, no base flood elevations or depths are shown
within this zone.
AE
Zone AE corresponds to the 100‐year floodplains that are determined in the
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FIS by detailed methods. In most instances, whole‐foot base flood elevations
derived from the detailed hydraulic analyses are shown at selected intervals
within this zone.
AH
Zone AH corresponds to the areas of 100‐year shallow flooding (usually areas
of ponding) where average depths are between 1 and 3 feet. Whole‐foot base
flood elevations derived from the detailed hydraulic analyses are shown at
selected intervals within this zone.
AO
Zone AO corresponds to the areas of 100‐year shallow flooding (usually sheet
flow on sloping terrain) where average depths are between 1 and 3 feet.
Average whole‐depths derived from the detailed hydraulic analyses are
shown within this zone.
A99
Zone A99 corresponds to areas of the 100‐year floodplain that will be
protected by Federal flood protection system where construction has reached
specified statutory milestones. No base flood elevations or depths are shown
within this zone.
V
Zone V corresponds to the 100‐year coastal floodplains that have additional
hazards associated with storm waves. Because approximate hydraulic
analyses are performed for such areas, no base flood elevations are shown
within this zone.
VE
Zone VE corresponds to the 100‐year coastal floodplains that have additional
hazards associated with storm waves. Whole‐foot base flood elevations
derived from the detailed hydraulic analyses are shown at selected intervals
within this zone.
X
Zone X corresponds to areas outside the 500‐year floodplain, areas within the
500‐year floodplain, areas of 100‐year flooding where average depths are less
than 1 foot, areas of 100‐year flooding where the contributing drainage area
is less than 1 square mile, and areas protected from the 100‐year flood by
levees. No base flood elevations or depths are shown within this zone.
X500
0.2 percent annual chance of flood hazard (500‐year flood plain).
Source: FEMA Flood Insurance Rate Maps
FIRM map information for all the islands is available on the Hawai'i Statewide GIS database at
http://hawaii.gov/dbedt/gis/, which is managed by the Department of Business, Economic Development
and Tourism’s Office of Planning. As a public service, the statewide GIS program makes GIS available to
the public in two ways:
 GIS data is available for download at the State’s GIS homepage at http://hawaii.gov/dbedt/gis/. This
data can be used within free data viewers or within common GIS applications.
 The State GIS program has developed a web mapping application, I‐Map Hawai'i, so that citizens can
view common GIS data layers and create maps from their web browsers.
FIRM maps are also available at County planning divisions’ websites. Additionally, digital FIRM (DFIRM)
maps can be viewed on the FEMA website at https://hazards.fema.gov/wps/portal/mapviewer using an
online map viewer. DFIRM maps are currently available for the counties of Kaua‘i and Honolulu only.
FIRM map information was used to prepare the table below, which indicates the hazard zones that UH
system campuses are located in. Figures 4‐4 through 4‐7 also indicate the locations of UH campuses in
relations to FIRM flood hazard zones.
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Table 4.5: UH Campuses FIRM hazard zones
Campus
Flood Hazard Zones
Kaua‘i CC
Zone X
UH Mānoa
Honolulu CC
Kapi'olani CC
Leeward CC
Windward CC
Maui CC

UH Hilo

Stream

The majority of the campus is rated Zone X, with the
exception of a narrow floodway around Mānoa Stream rated
as Zone AE, along the east border of the campus
Zone X
Zone X
The majority of the campus is rated Zone X, with the
exception of the southern portion of the campus, which is
rated as Zone AE.
Eastern third of campus area rated as Zone X, the remaining
area is rated as Zone D.
The northeast portion of the campus, closest to the shoreline,
is rated as Zone A; the remainder of the campus is rated as
Zone X.

Mānoa Stream

Waiawa Stream
(not flowing
through campus)

Kahului Harbor

The majority of the campus is rated Zone X; but a narrow
band in the central portion of the campus is rated as Zone A Waiakea Stream
and X500 because of a stream flowing through campus

In addition to each of the campuses, the exposure of major research facilities has been considered. The
flood zones are included in the following table. The maps correspond to the flood hazard reports for
each of the entities located in the Chapter 4 Appendix A.
Table 4.6: UH System Flood Exposure
ZONE

City & County of
Honolulu

CAMPUSES
City & County of Honolulu
UH Mānoa
UH West Oʻahu
Honolulu Community College
Kapiʻolani Community College
Leeward Community College
Windward Community College
County of Hawaiʻi
UH Hilo
Hawaiʻi Community College
County of Kauaʻi
Kauaʻi Community College
County of Maui
Maui Community College
RESEARCH INSTITUTES & FACILITIES
Cancer Research Center
Hawaiʻi Institute for Astronomy
Hawaiʻi Institute of Geophysics and Planetology
(HIGP)
Hawaiʻi Institute of Marine Biology
Hawaiʻi Natural Energy Institute
Industrial Relations Center
Joint Institute of Marine and Atmospheric Research
Kewalo Marine Research Facility
Lyon Arboretum
Pacific Biomedical Research Center
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X, ,XS, AEF, AE
X
X
X
X
D,X

1
2
3
4
5
6

X, A, AE
X

7
8

X

9

X, AE

10,11

X, AE
X
X

12
1
1

D
X
X
X
X,VE
X
X, AE

13
1
1
1
14
15
1
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County of Hawaiʻi
Count
y of
Kauaʻi
County of
Maui

Pacific Islands Fisheries Science Center
Sea Grant Program
Waikiki Aquarium
Water Resources Research Center
CTAHR Honolulu Agricultural Extension Office
CTAHR Kaneʻohe Agricultural Extension Office
CTAHR Pearl City Urban Garden Center
CTAHR Wahiawa Agricultural Extension Office
CTAHR Poamoho Research Station
CTAHR Waiʻaleʻe Livestock Research Station
Waimanalo Research Station
Hawaiʻi Institute for Astronomy
Center for the Study of Active Volcanoes (HIGP)
Mauna Kea Observatory
CTAHR Kona Agricultural Extension Office
CTAHR Kamuela Agricultural Extension Office
CTAHR Hilo Agricultural Extension Office
CTAHR Waiakea Research Station
CTAHR Volcano Research Station
CTAHR Malamaki Research Station
CTAHR Lalamilo Research Station
CTAHR Mealani Research Station
CTAHR Hamakua Experiment Station
CTAHR Kauai Agricultural Research Center
CTAHR Kauai Agricultural Extension Office

X
X
X, AE, VE (very little/no buildings)
X
X
X
AEF, AE, XS, X
D
D
VE, AE, X
AE, XS, X
X
X
X
X, A
X,A
X
X,A
X
X
X,A
X
X
X
X

1
1
16
1
1
17
18
19
20
21
22
7
7
23
24
25
7
26
27
28
29
30
31
32
33

Hawaiʻi Institute for Astronomy
Haleakala Observatory
CTAHR Molokaʻi Agricultural Extension Office
CTAHR Kahului Agricultural Extension Office
CTAHR Haleakala Experiment Station
CTAHR Maui Agricultural Research Center

X
X
X
X, AE
X
X

34
35
36
37
38
39

4.2.3 UH System Previous Flood Losses
The most significant losses from flooding for the UH system occurred at UH Mānoa on October 30, 2004.
On that day, a thunderstorm with very heavy rainfall occurred over the Ko'olau Mountain Range, with
the focus of the rains in the southern portion of the Range. At the height of the heavy rainfall, around
7pm, rainfall rates recorded at the Mānoa Lyon Arboretum, in the upper portion of Mānoa Valley, were
over
5
inches
per
hour
(NOAA
National
Weather
Service
Forecast
Office,
http://www.prh.noaa.gov/hnl/pages/events/ManoaFlood20041030/). The US Army Corps of Engineers
(ACOE) estimated that, based on frequency analysis using the HEC‐HMS rainfall‐runoff model, this flood
event was a 4% chance or 25‐year flood event (US ACOE, 2006).
Table 4.7: Rainfall totals for selected locations across Southeast O’ahu for
the 12‐hour period between 2pm October 30 and 2am October 31, 2004
Location
Rainfall (in.)
Mānoa Lyon Arboretum
10.07
Wilson Tunnel
6.84
Alewa Heights
4.45
Maunawili
3.41
Palolo
2.12
Olomana
1.05
Honolulu Airport
0.12
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The resulting runoff caused Mānoa Stream to overflow its banks by Mānoa District Park, sending flood
waters through homes and down Woodlawn Drive through Noelani School and the UH Mānoa campus.
The floodwaters reportedly affected 40 buildings of the UH Mānoa campus, with the bulk of damages
sustained by the Biomedical Science Building and the UH Hamilton Library. Results of a Hydrology &
Hydraulics Study conducted by the US ACOE following the Mānoa floods, indicated that Mānoa Stream,
between Kahaloa Drive and Woodlawn Drive, has insufficient capacity to contain the flood waters
caused by the October 30, 2004. Flood damage was increased by debris blockage of the East Mānoa
Road and Woodlawn Drive bridges.
An analysis of bridge and channel capacities determined that Mānoa Stream can safely carry about
4,500 to 5,00 cfs within its banks, but the East Mānoa Road and Woodlawn Drive Bridges can only safely
pass flows in the range of 2,800 to 3,900 cfs without necessitating bridge blockages. Flows in this range
have a magnitude less than a 10% chance or 10‐year flood. The ACOE proposed some engineering
enhancements to increase the capacity of the stream and thus decrease the likelihood of such a
damaging event from reoccurring; however, they also added that none of the short‐term alternatives
analyzed would provide protection from a 1% chance or 100‐year flood event. Consequently, as a
minimum, new high‐resolution topographic data of the Mānoa Stream area should be collected and
used to re‐evaluate the FIRM 100‐year floodplain and hazard zones.
In an article from the Honolulu Advertiser on January 13, 2005, a breakdown of flood costs to UH was
described by Sam Callejo, former vice president for Administration (The Honolulu Advertiser,
http://the.honoluluadvertiser.com/article/2005/Jan/13/ln/ln15p.html/?print=on). According to Mr.
Callejo, the overall total direct cost of the UH flood totaled $76 million, not including the cost of lost
economic productivity and intellectual property, which could push the total to over $100 million. The
$76 million damage estimate included:
-

-

$25 million in loss of contents at Hamilton Library.
$10 million to $15 million for reconstruction at Hamilton Library.
$10 million in total cleanup charges from BMS Catastrophe, a Texas‐based recovery firm, and
other firms used before BMS CAT was hired five days after the flood. The BMS CAT bills
amounted to a little over $6 million.
$7 million or $10 million for cleanup, reconstruction and refurnishing of the Biomedical Sciences
Building that housed the UH John A. Burns School of Medicine.
The remainder covered repairs throughout the other 28 buildings on campus that were also
damaged in the floods, as well as repairs to the primary cable in the underground utility system.

One year later, in another Honolulu Advertiser article, the total direct cost to the University was revised
to total $83.4 million in damages, however still no cost estimate was conducted to assess the costs of
lost business and intellectual property (The Honolulu Advertiser,
http://the.honoluluadvertiser.com/article/2005/Oct/30/ln/FP510300350.html/?print=on).
Federal authorization was given to the US Department of Agriculture Natural Resources Conservation
Service to initiate the Mānoa Watershed Project to address the flooding of October 2004. In 2008, the
Mānoa Watershed Project was rolled into the Ala Wai Watershed Project, led by the U.S. Army Corps of
Engineers. Products of the Ala Wai Watershed Project will be a Watershed Conservation and Flood
Mitigation Plan and an Environmental Impact Statement, which should be completed in 2011. The
purpose of the Ala Wai Watershed project is to investigate and evaluate solutions to restore ecosystem

University of Hawai‘i System‐wide Multi‐Hazard Mitigation Plan

Hazard Risk 4 ‐ 17

function and reduce flood hazards throughout the areas of Makiki, Mānoa, Palolo, Saint Louis, Kapahulu,
Diamond Head, McCully, Mo'ili'ili, Ala Moana, and Waikīkī. The University of Hawai'i has been actively
involved in community meetings of the Mānoa Watershed Project and the Ala Wai Watershed Project.
4.2.4 National Flood Insurance Program
The National Flood Insurance Act of 1968, which created the National Flood Insurance Program (NFIP),
had the following primary purposes:
 Better indemnification of individuals for flood losses through insurance;
 Reduction of future flood damages through State and community floodplain management
regulation;
 Reduction of Federal expenditures for disaster assistance and flood control.
The NFIP provides federally backed flood insurance to property owners in communities that regulate
development in floodplains. The NFIP is a voluntary program based on agreements between federal and
local governments. In order to participate, a community must adopt and enforce certain minimum
building and land use standards designed to reduce property damage from flooding. These regulations,
among other things, require new or substantially remodeled structures within special flood hazard areas
to be engineered and/or elevated in order to withstand anticipated flood conditions. The regulations
also require that communities prohibit development in floodways, areas that allow floodwaters to
discharge from special flood hazard areas. NFIP also shifts the cost of flood damage from the taxpayers,
who ultimately pay for public disaster relief, to property owners by employing flood insurance
premiums.
The risk of flood damage to a given structure’s lowest floor from a “100‐year flood” provides the basis
for NFIP premiums. FIRMs delineate special hazard areas and applicable risk premium zones. These
FEMA‐generated maps serve as primary reference documents for the NFIP and other flood‐related
policies and programs at all levels of government.
FEMA defines technical requirements, product specifications for Flood Hazard Maps and related NFIP
products, and associated coordination and documentation activities in the publication Guidelines and
Specifications for Flood Hazard Mapping Partners (Guidelines), dated February 2002. The Guidelines,
which are used to prepare FISs and restudies, provide information for the evaluation of riverine and
alluvial fan flood hazards, coastal flooding and flood‐related erosion, and flood hazards along the Great
Lakes. The Guidelines also include procedures for conducting hydrologic and hydraulic analyses of a
flooding source or sources in order to establish BFEs.
The NFIP regulations allow FEMA to revise and amend maps and FIS reports, as warranted, or after it
receives requests from community officials and individual property owners. To help FEMA ensure that
the maps and reports present information that accurately reflects existing flood risks, the NFIP
regulations require that each NFIP community inform FEMA of any physical changes that affect BFEs in
the community and, within 6 months of the date that such data are available, submit those data to show
the effects of the changes.
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4.2.4.1 Flood Map Modernization Effort
Through the Flood Map Modernization Effort (Map Mod), FEMA is transforming the Nation’s flood maps
into more reliable, easier‐to‐use, and readily available maps.
The Multi‐Year Flood Hazard Identification Plan (MHIP) describes the strategy, schedule, and budget
developed by FEMA for producing flood hazard data and maps to administer the NFIP. It is a living
document that is updated annually through a collaborative process to engage stakeholders. Table 4‐10
below shows the MHIP sequencing and funding for the four Hawai'i counties.
Table 4.8: Multi‐Year Flood Hazard Identification Plan, Project Sequencing by County
County
Sequencing by Fiscal Year
Funding by Fiscal Year ($ 1000s)
FIPS
First
Preliminary Effective FY 04 FY 05 FY 06 FY
FY
Total
Funded
07 08
Hawai'i
15001 2005
2008
2009
$0
$350 $350 $0 $0
$700
Hono‐
15003 2003
2004
2004
$0
$0
$350 $0 $0
$350
lulu
Kaua‘i
15007 2004
2005
2005
$162 $56
$300 $0 $0
$518
Maui
15009 2003
2008
2009
$14
$530 $200 $0 $0
$744
To meet FEMA’s new guidelines for Digital Flood Insurance Rate Maps (dFIRM), technology such as
LIDAR was utilized to capture more accurate elevation data to create a digital elevation model (DEM) to
be used in the hydrologic/hydraulic analysis. Other products such as orthoimagery will also be
incorporated in the final mapping product. This is being conducted in an effort to meet FEMA’s
guidelines of creating a digital product that can be utilized in GIS. The specifications can be found at:
http://www.fema.gov/pdf/fhm/frm_gsal.pdf.

4.3

Drought

A drought is a period of abnormally dry weather. Drought diminishes natural stream flow and depletes
soil moisture, which can cause social, environmental and economic impacts. In general, the term
“drought” is reserved for periods of moisture deficiency that are relatively extensive in both space and
time.
A drought is caused by a deficiency of rainfall and can be exacerbated by other factors including high
temperatures, high winds, and low relative humidity. Hydrological drought can also result from
anthropogenic activities that place water demand at unsustainable levels and ultimately strain
groundwater supplies. Anthropogenic strain is due to burgeoning populations, irrigation, and an uneven
diffusion of conservation practices in both the public and private sector. Thus, the severity of the
drought depends not only on the duration, intensity, and geographic range, but also on the regional
water supply demands made by human activities and vegetation.
4.3.1 Drought Definitions
The National Drought Mitigation Center (NDMC) uses two main types of drought definitions: conceptual
and operational. Conceptual definitions of drought are general and help people understand the concept
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of drought. Operational definitions help to define the onset, severity and end of a drought. Operational
definitions of drought include the following:
- Meteorological Drought: meteorological drought is usually an expression of the precipitation level’s
departure from normal over some period of time. Meteorological measurements are the first
indicators of a drought.
- Agricultural Drought: agricultural drought occurs when there is inadequate soil moisture to meet
the needs of a particular crop at a particular time. Agriculture is usually the first economic sector to
be affected by drought.
- Hydrological Drought: hydrological drought refers to deficiencies in surface and subsurface water
supplies, reflected in declining surface and groundwater levels. There is lag time between a lack of
rainfall and the observed decrease of water levels in streams, rivers, lakes, reservoirs, and aquifers;
therefore, hydrological drought will not be reflected until precipitation is deficient over an extended
period of time.
- Socioeconomic Drought: socioeconomic drought occurs when a physical water shortage affects
people such that the demand has exceeded supply, as a result of a water deficit. This can affect
human and animal populations and growth rates, disease proliferation, water and fodder
requirements, agricultural drought impacts, and various industries, and potentially lead to crises due
to water insecurity.

4.3.2

Historical Drought Events in the State of Hawaiʻi

Table 4.9: Drought Events and Impacts, 1901‐2009
Year
Area
Remarks
1901
North Hawai’i
Severe drought, destructive forest fires
1905
Kona, Hawai’i
Serious drought and forest fires
1908
Hawai‘i and Maui
Serious drought
1912
Kohala, Hawai’i
Serious drought and severe sugarcane crop damage for 2
years
1952
Kaua‘i
Long, severe dry spell
1953
Hawai’i, Kaua‘i,
Water rationing on Maui; water tanks in Kona almost
Maui, and O'ahu
empty; 867 heads of cattle died; pineapple production on
Moloka’i reduced by 30%; rainfall in the islands had been
40% less than normal.
1962
Hawai'i and Maui
State declared disaster for these islands; crop damage,
cattle deaths, and severe fire hazards; losses totaled
$200,000
1965
Hawai'i
State water emergency declared; losses totaled $400,000.
1971
Hawai'i and Maui
Irrigation and domestic water users sharply curtailed
1975
Kaua‘i and O'ahu
Worst drought for sugar plantations in 15 years
1977‐78
Hawai'i and Maui
State declared disaster for these islands
1980‐81
Hawai'i and Maui
State declared disaster; heavy agricultural and cattle losses;
damages totaling at least $1.4 million.
1983‐85
Hawai'i
El Niño effect: State declared disaster; crop production
reduced by 80% in Waimea and Kamuela areas; $96,000
spent for drought relief projects.
1996
Hawai'i, Maui, and
Declared drought emergency; heavy damages to agriculture
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Moloka'i
Hawai'i and Maui

and cattle industries; losses totaling at least $9.4 million.
1998‐99
State declared drought emergency; heavy damages to
agriculture and cattle industries; losses totaling at least $6.5
million
Counties declare drought emergencies; Governor proclaims
2000‐02
Hawai'i, Maui,
statewide drought emergency (2000); Secretary of the US
Moloka’i, O'ahu,
Department of Interior (DOI) designates all counties as
Kaua‘i
primary disaster areas due to drought (2001); East Maui
streams at record low levels; statewide cattle losses alone
projected at $9 million.
Governor proclaims statewide drought emergency (2003);
2003‐04
Hawai'i, Maui,
County of Hawai’i Mayor issues drought emergency
Moloka'i, O'ahu,
proclamation (2003); Secretary of US DOI designates all
Kaua‘i
counties as a primary disaster area due to drought (2004).
2007
Hawai'i, Maui,
Counties experience drought emergencies and wildfires
Moloka'i, O'ahu,
associated with drought. County of Hawai’i mayor issues
Kaua‘i
drought emergency proclamation (2007); County of Maui
Department of Water Supply places 10% mandatory water
conservations on Upcountry customers.
2008
Hawai'i, Maui,
USDA designated all 4 counties as primary natural disaster
O'ahu, Kaua‘i
areas due to losses caused by drought that began in January
2008 and ended in late 2009.
Source: Hawai’i Drought Monitor, Commission on Water Resources Management
Recorded drought history for the State of Hawai’i highlights the sectoral nature of drought impacts. As
shown in Table 4.11 above, drought impacts have been historically interpreted primarily in agricultural
terms. However, it is important to note how drought analysis has evolved and the current need for a
multi‐sectoral approach. The University of Hawaiʻi campuses are not directly affected by drought, but
the research conducted with agriculture sector focuses on developing drought‐resistance and aiding the
agriculture sector through extension work.
Planning for and coping with recurring drought events are complicated by the inherent water resource
limitations of our islands and the uneven range of drought‐related concerns across counties. Statewide,
three sectors have been identified as being vulnerable to drought, as well as having the potential to be
ameliorated through mitigative measures:
1) Agriculture and commerce;
2) Public water supply;
3) Environment and public health and safety.
These three drought impacts have the potential of impacting the health and welfare of the UH system’s
communities from an economic, social and environmental standpoint. The campuses and facilities are
serviced by the public water system and the direct impacts of drought occurrence on the campuses and
the health and safety of students does not occur directly.
Certain colleges and research centers of the UH system are involved in activities that would make them
particularly susceptible to drought impacts. UH Mānoa, Windward CC, Maui CC, and UH Hilo have
agricultural science research programs. Research associated with these programs could be susceptible
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to the impacts of drought; however, historical occurrence of these impacts has not been recorded.
Currently, the College of Tropical Agriculture and Human Resources (CTAHR) of UH Mānoa has 22 active
agriculture research stations located on four islands. These stations are listed below in Table 4.12.
Table 4.10: CTAHR Research Stations
County Research Station
Location
Kea'au
Hawai’i Beaumont
Agricultural Research
Center
Hawai’i Captain Cook
Kealakekua
Experiment Station
Hawai’i Hamakua Research
Kamuela
Station

Hawai’i Komohana Research
Station
Hawai’i Kona Research
Station

Hilo

Hawai’i Lalamilo Research
Station

Kamuela

Hawai’i Malama‐ki Research
Station
Hawai’i Mealani Research
Station

Hilo

Hawai’i Volcano Research
Station

Kea'au

Hawai’i Waiakea Research
Station

Kea'au

Kaua‘i

Kapa'a

Kaua‘i

Kaua‘i Research
Station
Paddy Crop Research

Kealakekua

Kamuela

Kapa'a

Current Research Topics

Macadamia and avocado agriculture
Protea germplasm, myccorhizal fungi to improve
early forest tree establishment; koa plantings of
approximately 1 ac. each since 1991. Established
Koa, Eucalyptus and Queensland maple trees.

Sheltered and field vegetable production: coffee
germplasm; protea germplasm; NCGR‐Logan; Tree
thinning
on
macadamia;
non‐chemical
management of nematodes; non‐chemical
management of pineapple nematodes; orchard
crops
Irrigation trial vegetable crops and turfs; sheltered
crops; variety trials on 12 vegetable crops
(cabbage, lettuce, soybean, sweet corn, other
vegetables); area wide fruit fly IPM
Genetic papaya selection
Sheltered crops including hydroponics ginger and
watercress; green tea selections; protea
germplasm; corn disease resistance in sweet and
grain corn; alternative crops such as artichokes
and strawberries; and kikuya variety selections
Cultured studies of sheltered and field vegetables,
protea germplasm, vegetable production, and
hydroponic research
Hawaiian endemic trees, anthuriums, lychee,
tropical fruits, high value hardwood, flower and
nursery pest management, stress factors for farm
animals, fruit tree propagation, protea
germplasm, macadamia variety trials, flower and
nursery crops, termite projects, ginger and taro
and fruit flies and sapindaceous fruit crops
taro, cucumber, bittermelon, tomato, sweet
potato, pineapple, tree crops, heliconia, banana
tropical fruit trees, fruit fly control, termites,
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Station
Maui
Maui
Maui
Maui

Maui

Haleakala Agriculture
Experiment Station
Kula Agricultural Park
Low Elevation
Demonstration Farm
Maui Agricultural
Research Center

Makawao
Kula
Kahului
Kula

Moloka’i Applied
Research Farm
Magoon Research
Station

Ho'olehua

O’ahu

Poamoho Research
Station

Waialua

O’ahu

Waialee Livestock
Experiment Station

Haleiwa

O’ahu

Waimanalo Research
Station

Waimanalo

O’ahu

Whitmore Pineapple
Research Station

Honolulu

O’ahu

Honolulu

vegetable breeding, papaya breeding, awa,
heliconia, and taro research.
pine, Acacia koa, and leguminous, citrus, and
macadamia nut trees
Research on taro and tomatoes
endemic trees, taro, tropical flowers, pasture
grasses, turf, and banana
propagation, nutrition, breeding, keeping quality,
and marketing in cooperation with scientists from
CTAHR departments at the University of Hawai’i‐
Mānoa Campus
vegetables, taro, papaya, sweet potatoes, onions,
broccoli, lei flowers
commercial anthurium and orchid breeding. Other
areas under experiment include kava, several
ornamentals, and a variety of fruits and
vegetables
Research in tropical fruit trees, entomology,
termites, cover crops, vegetable breeding, papaya
breeding, post‐harvest research, taro research.
Some of the crops grown include tomato, corn,
papaya, macadamia nut, avocado, green bean,
mustard cabbage, bulb onion, eggplant,
pineapple, sweet potato, etc.
1) Charles Weems ‐ Reproductive performance of
domestic ruminants. 2) Charles Weems ‐
Reduction of embryonic loss in ruminants. 3) H. M.
Zaleski ‐ IACUC Protocol Number 99‐039
Macadamia nut feeding trial. 4) P. Y. Yang and D.
Paquin ‐ Livestock waste management. 5) C. N.
Lee and H. M. Zaleski ‐ Genetic improvement of
dairy cow and swine. 6) J. R. Carpenter and B. A.
Buckley ‐ Beef digestion trials.
truck crops, tropical fruit trees, entomology,
termites, cover crops, vegetable breeding, papaya
breeding, tropical tree breeding, corn breeding,
post‐harvest research, taro research, organic and
sustainable research.
Pineapple

The Water Supply Sector encompasses urban and rural drinking water systems, agriculture water
systems, and other water networks. Because fresh water is necessary for human survival both in direct
and indirect ways, minimizing the impact of drought to Hawai’i’s drinking water supply and other fresh
water supplies is very important. Indirect impacts of rainfall shortages include reduced soil moisture,
which results in decreased ground cover and crop yields, and higher incidences and greater spread of
wildfires. Decreased ground cover from drought is also associated with increased potential for flooding,
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due to compromised water absorption potential, as well as increased erosion, potentially leading to
higher incidence of landslides.
A risk assessment of these impacts should inform mitigation measures to be undertaken during drought
and non‐drought periods. Pursuant to this goal, a drought frequency analysis based on the Standardized
Precipitation Index method was performed for all four counties of the State of Hawai’i, which graphically
represents the spatial distribution of drought occurrences. Drought frequency and sector‐based GIS
mapping were then integrated to identify risk areas for each County.
The drought frequency analysis was conducted for three drought stages (moderate, severe, and
extreme) and for different drought durations. Throughout the various permutations of County, severity,
and duration, several patterns emerged. In the County of Hawai'i, a common risk area across all three
sectors and three drought stages is found on the western side of the island, in the Kona region. In the
County of Maui, the common risk area to the water supply and environmental sectors is within the Kula
region. For the City and County of Honolulu, the central O’ahu region appears to be the common risk
area across all three sectors for two drought stages. For Kaua‘i County, a small area in the southeast
corner of the island appears to be more vulnerable to some drought levels. An in‐depth discussion of the
findings can be found in the Drought Risk and Vulnerability Assessment and GIS Mapping Project (SOEST,
UH Department of Meteorology and SSRI, 2003). A brief description of trends for the public water supply
sector in each County follows.
4.3.3 Water Supply Sector
The water supply sector for the County of Hawai‘i is particularly illustrative of the need for drought
mitigation, as identified through the vulnerability analysis. Over 50 percent of the Island of Hawai‘i is
classified in the lowest rainfall tercile, and when coupled with the uneven spatial extent of service
coverage in populated areas along the Kona Coast and in Pahoa, clear vulnerability exists. Other
locations on the Island of Hawai‘i that fit the vulnerability criteria are areas in South Kohala and South
Kona. The University of Hawai'i at Hilo and Hawai'i Community College campuses are not located within
highly vulnerable areas and thus are less prone to drought impacts on the public water supply sector.
The UH Center West Hawai’i, which is located in the South Kona region, is within a high drought
vulnerability area.
Within Maui County, the only area that satisfies all criteria for high vulnerability within the water supply
sector is on the island of Lāna'i. It should be noted that greater than 50 percent of both Maui and
Moloka'i are in the low tercile of median annual rainfall, and these areas have the largest density of
population within those respective islands, hence increasing the vulnerability of those areas to
persistent hydrological drought despite adequate public water supply system coverage. Maui
Community College is located within one of those areas in the low tercile of median rainfall and high
population density.
The City and County of Honolulu has the most extensive public water supply system. According to the
Honolulu Board of Water Supply (Board), approximately 92% of O’ahu’s water comes from groundwater.
The integrated municipal water system and its inherent flexibility allow the Board to pump water from
one district to another, particularly during emergencies, thus reducing vulnerability. While this greatly
reduces vulnerability to meteorological drought, the populations of O'ahu are still susceptible to
hydrological drought that depletes the groundwater resources.
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In the County of Kaua‘i, all of the heavily populated areas fall within approximately 75% of the island in
the lowest rainfall tercile. These areas are all serviced by the public water supply system and thus these
populations are not as susceptible to meteorological drought, but are susceptible to hydrological
drought that depletes groundwater.
4.3.4 Key Elements of Drought Planning
The goal of the Hawai'i Drought Plan is to develop coordinated emergency response mechanisms, while
at the same time outlining steps towards mitigating the effects of future drought occurrences. Key
elements of a successful drought plan include:
- A comprehensive rainfall pattern and climate monitoring system to provide early warnings of
emerging drought conditions, and to provide data to decision makers, stakeholders, and the
general public.
- A description of historical occurrences, climatological statistics, risk assessments of susceptibility
and vulnerability to drought, as well as the identification of potential impacts related to specific
geographical locations.
- A network of people and organizations who can effectively assess evolving impacts of water
shortages on agriculture, recreation, hydropower, municipal and domestic water supplies,
wildlife, and other sectors that are sensitive to reduced rainfall and fluctuations in water supply.
- Clear policies and the establishment of entities to implement immediate, short‐term response
measures to reduce drought impacts and to carry out long‐term mitigation measures to reduce
the impacts of future droughts.
The Hawai'i Drought Plan establishes the following leadership structure:
- Hawai'i Drought Council
- State Drought Coordinator
- Water Resources Committee
- County/Local Drought Committees
The University of Hawai'i is involved in the Water Resources Committee as a member with
meteorological and climatological information expertise.

4.4
Wildfires
There has been no historic occurrence of wildfire impacts on UH campuses and facilities, although older
annex at buildings just across the street from the main UH Manoa campus was impacted by fire in the
educational buildings. Normally considered a natural hazard in its own right, wildfire has been included
in the State’s risk and vulnerability assessment as representative of the public health and safety impact
sector. Although drought increases the potential for catastrophic wildfire, it cannot be singled out as the
sole cause or key determinant in wildfires. Other factors that contribute to wildfire include: wildland
fuels such as dry brush and grass, and dry branches accumulated over several decades in poorly
maintained vacant land; overcrowded tree stands; down trees during heavy winds and storms; and the
overgrowth of brush and grass mixing with urban fuels such as petroleum hydrocarbons at the wildland‐
urban interface. A more appropriate way of characterizing the relationship is that drought contributes to
wildfires rather than being the direct cause for them. Wildfires are a growing and serious problem all
over the United States, posing a threat to life and property. There are also a number of secondary
impacts, including potential landslides from scorched, barren land during periods of heavy rains. The
organic material in the soil may also be burned away or decompose into water‐repellent substances that
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prevent water from percolating through the soil, causing increased erosion and flooding, affecting
watershed recharge.
The wildland‐urban interface is an area where human settlements such as homes, ranches and farms
abut wildlands. Urban expansion has driven increases in both the incidence and the extent of wildland‐
urban interface areas. For the University of Hawai'i System, some of the remote CTAHR research
stations as well as some of the more rural campuses, can have a higher susceptibility to damage from
wildfires.
4.4.1 Historical Wildfire Damage by County
Over the period of 1953 to 2001, approximately 48 fires occurred in Hawai‘i County, burning a total of
90,159 acres. Twenty‐nine of the 48 fires occurred on the western end on the island, in the proximity of
the Waikoloa Village area. Additionally, 40 of the 48 fires occurred in “low rainfall” zones. Due to the
infrequency of lightning strike induced fires, and because most of the wildfires occurred in either
agriculture or conservation land use zones, it can be assumed that a greater proportion of these fires
were started by human negligence or arson than by natural means.
From 1980 to 2002, Maui County experienced a total of 42 fires, burning over 30,000 acres of land. The
Kaunakakai area of the island of Moloka’i had the highest incidence of wildfires, with 15 fires from 1980
to 2002 burning a total of 13,619 acres. The Waikapu area on the island of Maui had 11 wildfires over
the same period, resulting in 8,484 acres burned. A greater proportion of wildfires occurred in “low
rainfall” zones and in the proximity of populated areas, as opposed to remote locations.
From 1998 to 2002, the City and County of Honolulu, had 9 wildfires, 5 of which were located in the
Waipi’o area. Because this County has over 70% of the state’s population and a greater mix of
urban/rural land to open land, it has the highest risk for wildfire damage to human settlements.
Kaua‘i County has experienced the smallest wildfire incidence despite intermittent drought conditions.
Although it is known for its relatively wet weather, most of the “high rainfall” and “medium rainfall”
areas are located in the central mountainous areas of the island. Consequently, the majority of the
human settlements are located in “low rainfall” areas. The wildfires that have been mapped have
occurred in conservation or agricultural land, at distances from human settlement ranging from 1.3 to
16.2 miles.
The following table summarizes recorded historical wildfire events statewide and their proximity to the
nearest communities.
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Table 4.11: Historical Wildfire Events by County and affected Communities
County
Year
No.
Burnt Acreage
Closest Community
Hawai'i
1953
1
3,681.34
Waimea
1969
1
2,616.55
Waikoloa Village
1972
1
8.97
Waimea
1973
8
7,223.44
Waikoloa Village
1975
2
342.21
Waimea
1976
2
5.05
Honalo
1977
2
1,065.11
Waimea
1978
1
35.42
Waikoloa Village
1983
1
5.82
Waikoloa Village
1985
1
24,270.08
Waikoloa Village
1987
3
11,701.20
Waikoloa Village
1988
1
575.452
Kalaoa
1989
1
3,318.15
Puako
1991
2
215.831
Kalaoa
1993
4
1,451.91
Waikoloa Village
1994
2
714.632
Honalo
1995
3
1,408.47
Kailua
1996
1
72.99
Waikoloa Village
1998
5
12,666.38
Waikoloa Village
1998
1
150
South Pahoa
1999
1999
1999
2000

4
1
1
1

18,709.09
500
3000
850

2000
2001
2001

2
1

1000
71.11
50

2001
2001

1
1

20
300

2002
2002
2003
2003
2003
2003
2005
2005
2007
2007

1
1
1
1
1
1
1
1
1
2

3660
100
2000
2000
400
10,500
900
400
2,700
9,700
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Waikoloa Village
Punaluu
Kailua‐Kona
Waimea (Puukapu Farm
Lots)
HI Volcanoes Natl Park
Kailua
Between
Ookala
&
Laupahoehoe
North Hilo District
Near
Kona
Acres
Subdivision
HI Volcanoes National Park
Puna
HI Volcanoes Natl Park
Kau District
Waikoloa Village
South Point
South Point
Kamuela
Kamuela
Waikoloa Village

Distance (miles)
10.4
3.02
5.76
4.46
11.19
12.82
11.05
11.67
5.10
3.28
0
6.15
2.14
6.28
6.14
12.42
2.88
6.23
0.84
Threatened Leilani Estates
Subdivision
0.38
13

0
14.22

Central Coast

100 ft of houses
5
3
10
7
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Maui

Kaua‘i

Honolulu

2007
2008
2008
1980
1984
1985
1987
1988
1989
1990
1991
1992
1993
1995
1998
2001
2002
2003
2003
2007

9
1
1
4
5
1
4
2
2
4
6
3
3
1
5
1
1
6
1
1

2,500
2,600
600
4,829.06
2,003.21
0.27
970.06
83.58
31.26
207.66
8,320.79
315.76
217.51
48.22
12,145.19
547.52
296.38
3,000
2,500
1,700

Kawaihae
Hakalau
Waikoloa Village
Kualapuu
Kihei
Wailea‐Makena
Kaunakakai
Waikapu
Waikapu
Lanai City
Waikapu
Kaunakakai
Kaunakakai
Waikapu
Kaunakakai
Lahaina
Lahaina
Moloka’i
Kahikinui
Haleakala

2007
2007
2008
1998
1999
2000
2001
2003
2005
2006
1998
1998

1
1
1
1
2
2
1
1
2
1
4
1

3,000
2,600
200
1.33
16.17
12.00
200
640
280
200
864.81
1,200

Maunaloa, Moloka’i
Lahaina
Maalaea
Waimea
Waimea
Hanalei
Anahola
Northeast Kaua‘i
Near Waimea & Anahola
Hanamaulu (N. of Lihue)
Mokuleia
Pearl City

2000
2000
2000
2001

1
1
1
1

272.97
1,500
50
30

2001
2001
2002
2002
2002
2002
2003

1
1
4
1
1
1
1

40
35
2,765.25
1,500
100
60
30

Waipio
Waianae
Maili
Marine
Corps
Hawai’i, Kaneohe
Waianae
Pacific Palisades
Pearl City, Waipio
Waianae
Waialua
Kalihi
Haleiwa
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4
0
0.85
4.11
2.33
0.48
0.39
1.34
2.55
1.45
2
1.87
0
2.27
3.45
West & Central
Remote leeward slope,
6000 ft elev.
2.5
4
5
6.85
10.44

1.08
Near Waiawa Correctional
Center
0
0

Base
Just S. of Mailiili Road.
Along Manana Trail
0
End of Waianae Valley Rd
Above Waialua High School
Above Kalihi Elem. Sch.
Within 100 ft of North
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Shore Marketplace
2003

1

2,500

2005
2005
2007
2007

1
1
2
1

3,000
70
335
7,000

Makua
Reservation
Nanakuli
Waikele
Waianae
Waialua

Military
1.5

Near UH Exp. Farm at
Kaukonahua
Source: Department of Land and Natural Resources, Commission on Water Resource Management,
Drought Risk and Vulnerability; National Weather Service Forecast Office, Hawai’i StormData Files.
As stated previously, there are no direct impacts on UH campuses and facilities according to historical
records and the best available data.
4.5
Climate Variability and Change
Climate variability and climate change will exacerbate the impacts of other hazards and will create direct
impacts that threaten the State of Hawaiʻi. Future exposure will likely exceed historical impacts, and
therefore it is difficult to identify direct impacts to UH campuses and facilities. The current hazard
exposure may be exacerbated include tropical storms, floods, drought, wildfire, coastal storm
inundation, and erosion. Sea level rise may increase risks to coastal research facilities. Based on
historical methods for determining exposure, there are no clearly identified risks to UH campuses and
facilities. The University of Hawaiʻi has a primary role in conducting research in multiple sectors,
identifying future risks, and aiding decision‐makers in the state and counties in addressing these risks.
Climate risks in the short and long‐term will have significant impacts on the Hawaiian Islands, in terms of
changes to ecosystems and geography. Development choices in combination with climate change will
have significant consequences on the severity of hazard events. The four previously discussed disasters
(hurricanes, flooding, drought and wildfires) are climate‐related and are affected by climate fluctuations.
Global climate change can impacts changes in regional climates that can lead to increased recurrence
and severity of disasters, but hurricanes, floods, droughts and wildfires are also related in seasonal and
interannual climatic variations. In order to address a range of climate‐related risks for Hawai‘i and
better inform risk management decisions, there should be a basic understanding of the characteristics of
climate variability and change.
4.5.1 Climate Variability: El Niño Southern Oscillation and La Niña
Climate variability refers to relatively short‐term variations in the natural climate system. Climate
variations often occur during seasonal and interannual climate periods that deviate significantly from
the “normal” climate. Such periods include the El Niño Southern Oscillation (ENSO) cycle (both El Niño
and La Niña), or the Pacific Decadal Oscillation (PDO). There is a wealth of materials created to provide a
concise understanding of climate variability. The brief description below is extracted from the NOAA
Marine Environmental Lab website at: http://www.pmel.noaa.gov/tao/elnino/el‐nino‐story.html.
El Niño is an oscillation of the ocean‐atmosphere system in the tropical Pacific having important
consequences for weather around the globe. Among these consequences are increased rainfall across
the southern tier of the US and in Peru, which has caused destructive flooding, and drought in the West
Pacific, sometimes associated with devastating brush fires in Australia.
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Observations of conditions in the tropical Pacific are considered essential for the prediction of short‐
term (a few months to 1 year) climate variations. To provide necessary data, NOAA operates a network
of buoys, which measure temperature, currents and winds in the equatorial band.
In normal, non‐El Niño conditions, the trade winds blow towards the west across the tropical Pacific.
These winds pile up warm surface water in the west Pacific, so that the sea surface is about 1/2 meter
higher at Indonesia than at Ecuador. The sea surface temperature is about 8 degrees C higher in the
west, with cool temperatures off South America, due to an upwelling of cold water from deeper levels.
This cold water is nutrient‐rich, supporting high levels of primary productivity, diverse marine
ecosystems, and major fisheries. Rainfall is found in rising air over the warmest water, and the east
Pacific is relatively dry.
During El Niño, the trade winds relax in the central and western Pacific leading to a depression of the
thermocline in the eastern Pacific, and an elevation of the thermocline in the west. This reduces the
efficiency of upwelling to cool the surface and cuts off the supply of nutrient rich thermocline water to
the euphotic zone in the Eastern Pacific. The result is a rise in sea surface temperature and a drastic
decline in primary productivity, the latter of which adversely affects higher trophic levels of the food
chain, including commercial fisheries in this region. Rainfall also follows the warm water eastward, with
associated flooding in Peru and drought in Indonesia and Australia. The Eastward displacement of the
atmospheric heat source overlaying the warmest water results in large changes in the global
atmospheric circulation, which in turn force changes in weather in regions far removed from the tropical
Pacific.
Pacific Effects of El Niño
ENSO events vary in duration and strength and are categorized as “strong, moderate, or weak” events.
This variation in the strength of the ENSO event means that the impacts that are experienced on land
will also vary. Pacific Islands, which sit amidst the earth’s climate system, feel the impacts directly as the
ocean water around the islands warms and the rainfall patterns change significantly, depending on the
geographical position of the island related to the “warm pool.” Some islands experience wetter than
normal conditions in weak events, but many of the islands become drier than normal. Rainfall decreases
can be significant as to precipitate drought, especially in areas that rely on rainfall surface water
catchments for the primary water supply. When the cycle moves into La Nina phase, where the water
begins to cool, some of the islands experience heavy rainfall and flooding.
Many of the effects may also be termed “extreme climate events” that include the hazards mentioned in
this chapter. This refers primarily to extremes in water availability‐‐‐flooding or drought, tropical storms,
and extremes in temperature‐‐‐freezing or heat. Other significant impacts in the Pacific have been noted
as well, including: tropical cyclones generating further east because of the warm waters; sea level
variation as thermal expansion from warm water raises sea level and alternatively decreases sea level
significantly as the water cools; increased risk of wildfires associated with drought; coastal erosion with
changes in sea level and storm impacts; coral reef bleaching (and coral reefs protect islands from waves
and storm impacts); loss of plants, agriculture, and degradation of habitat; and, landslides associated
with heavy rainfall.
4.5.2 Climate Change
Hawai‘i experiences a range of impacts to the environment, ecosystems, and the economy as a result of
climate variation. These impacts were identified at workshops and in a report: Pacific Islands Regional
Assessment of the Consequences of Climate Variability and Change (Shea et al. 2001,
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http://www.eastwestcenter.org/publications/search‐for‐publications/browse‐alphabetic‐list‐of‐
titles/?class_call=view&pub_ID=1299&mode=view). The main objectives of the workshops were 1) to
develop a more complete understanding of regional consequences of climate variability for Pacific
Islands, considering economic, social, and environmental stresses; and 2) to engage dialogue among
scientists, governments, businesses and communities in the Pacific Region to promote the use of climate
information in decision‐making.
Recommendations made by Hawaiian participants in the assessment included:
1) Enhancing water resources because Hawai‘i experiences drought, and because water availability
affects every sector of economic and livelihood importance in Hawai’i;
2) Protecting marine and coastal resources because these ecosystems provide resilience and can
be greatly impacted by effects of climate change;
3) Protecting infrastructure and ensuring public safety;
4) Protecting public health from potential increased incidence of infectious diseases and water‐
borne illnesses;
5) Protecting agricultural resources by increasing water availability, improving seasonal forecasts
and developing drought‐resistant crops;
6) Protecting tourism by incorporating risk management in tourism accommodations.
By assessing potential impacts related to climate variability, some scenarios could be developed should
climate extremes become more frequent. Based on these scenarios, a range of mitigation and
adaptation actions can be developed. The difficult aspect of climate variability and climate change
modeling is determining cost analysis of impacts.
The 2007 Summary for Policymakers of the IPCC Working Group II Report on Impacts, Adaptation and
Vulnerability have observed the following impacts that are currently taking place. The document can be
found online in full at the IPCC Fourth Assessment Report website (http://www.ipcc.ch/). The main
points are copied below, with subpoints of major relevance to the State of Hawai‘i in the context of
disaster risk reduction.
Observational evidence from all continents and most oceans shows that many natural systems are
being affected by regional climate changes, particularly temperature increases. A global
assessment of data since 1970 has shown it is likely that anthropogenic warming has had a
discernible influence on many physical and biological systems.
Other effects of regional climate changes on natural and human environments are emerging,
although many are difficult to discern due to adaptation and non‐climatic drivers. More specific
information is now available across a wide range of systems and sectors concerning the nature of
future impacts, including for some fields not covered in previous assessments:
• Fresh water resources and their management
• Ecosystems
• Food, fiber, and forest products
• Industry, settlement, and society
• Health
• Coastal systems and low‐lying areas
Coasts are projected to be exposed to increasing risks, including coastal erosion, due to
climate change and sea‐level rise. The effect will be exacerbated by increasing human‐
induced pressures on coastal areas. *** D [6.3, 6.4]
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Corals are vulnerable to thermal stress and have low adaptive capacity. Increases in sea
surface temperature of about 1‐3°C are projected to result in more frequent coral
bleaching events and widespread mortality, unless there is thermal adaptation or
acclimatization by corals. *** D [B6.1, 6.4]
Coastal wetlands including salt marshes and mangroves are projected to be negatively
affected by sea‐ level rise especially where they are constrained on their landward side, or
starved of sediment. *** D[6.4]
Many millions more people are projected to be flooded every year due to sea‐level rise by
the 2080s.
Those densely‐populated and low‐lying areas where adaptive capacity is relatively low, and
which already face other challenges such as tropical storms or local coastal subsidence, are
especially at risk.
The numbers affected will be largest in the mega‐deltas of Asia and Africa while small
islands are especially vulnerable. *** D [6.4]
Adaptation for coasts will be more challenging in developing countries than in developed
countries, due to constraints on adaptive capacity. ** D [6.4, 6.5, T6.11]

More specific information is now available across the regions of the world concerning the nature of
future impacts, including for some places not covered in previous assessments.
Small islands
Table 4.12: Potential Climate Change Impacts

Phenomena
and direction
of trends

Over most
land areas,
warmer and
fewer cold
days and
nights,
warmer and
more frequent
hot days and
nights

Likelihood of
future
trends based
on
projections
for 21st
century
using SRES
scenarios

Virtually
certain

Examples of major projected impacts by sector
Agriculture,
Water resources Human health
Industry,
forestry and
[3.4]
[8.2]
settlement and
ecosystems [4.4,
society [7.4]
5.4]
Increased yields in
Effects on water Reduced
reduced energy
colder
resources
human
demand for
environments;
relying on snow
mortality from heating; increased
decreased yields in melt; effects on
decreased
demand for
warmer
some water
cold exposure cooling; declining
environments;
supply
air quality in cities;
increased insect
reduced disruption
outbreaks
to transport due to
snow, ice; effects
on winter tourism
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Warm
spells/heat
waves.
Frequency
increases over
most land
areas

Very likely

Reduced yields in
warmer regions
due to heat stress;
wild fire danger
increase

Increased water
demand; water
quality
problems, e.g.
algal blooms

Heavy
precipitation
events.
Frequency
increases over
most areas

Very likely

Damage to crops;
soil erosion,
inability to cultivate
land due to water
logging of soils

Adverse effects
on quality of
surface and
groundwater;
contamination
of water supply;
water scarcity
may be relieved

Area affected
by drought
increases

Likely

Land degradation,
lower yields, crop
damage/failure;
increased livestock
deaths, increased
risk of wildfires

More
widespread
water stress

increased risk
of heat‐
related
mortality,
especially for
the elderly,
chronically
sick, very
young, and
socially
isolated
Increased risk
of deaths,
injuries,
infectious,
respiratory,
and skin
diseases

Increased risk
of food and
water
shortage;
increased risk
of
malnutrition;
increased risk
of water‐ and
food‐borne
diseases

Reduction in
quality of life for
people in warm
areas without
appropriate
housing; impacts
on elderly, very
young, and poor.

Disruption of
settlements,
commerce,
transport, and
societies due to
flooding; pressures
on urban and rural
infrastructures;
loss of property
Water shortages
for settlements,
industry, and
societies; reduced
hydropower
generation
potentials;
potential for
population
migration

Table SPM‐2. Examples of possible impacts of climate change due to changes in extreme weather and climate
events, based on projections to the mid to late 21st century. These do not take into account any changes or
developments in adaptive capacity. Examples of all entries are to be found in chapters in the full Assessment (see
source at top of columns). The first two columns of this table (shaded yellow) are taken directly from the Working
Group I Fourth Assessment. The likelihood estimates in Column 2 relate to the phenomena listed in Column 1. The
direction of trend and likelihood of phenomena are for IPCC SRES projections of climate change.
Source: Table copied in full from: Climate Change 2007: Impacts, Adaptation and Vulnerability, Summary for Policy
Makers, Working Group II Contribution to the Intergovernmental Panel on Climate Change Fourth Assessment
Report, p.14, 13 April 2007, http://www.ipcc.ch/.

4.5.3 Sea Level Rise
Global and local sea level change is of particular interest to researchers and planners due to its
enormous potential impact on human populations living in coastal regions. Global sea level is projected
to rise during the 21st century at a greater rate than during 1961 to 2003. One estimate of the IPCC
Special Report on Emission Scenarios (SRES) forecasts that by the mid‐2090s global sea level will be 0.44
meter above 1990 levels, and will continue rising approximately 4 millimeters per year. As has been seen
in the past, sea level change will not be geographically uniform, with some projection models predicting
regional sea level change varying about +/‐ 0.15 meters from the mean. Thermal expansion is projected
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to contribute more than half of the average rise, but land ice will lose mass at increasing speed over the
course of the century. The IPCC estimate however, recognizes a lack of modeled contribution from ice
sheet melting, such that the observation of greater ice sheet melt than originally predicted is likely to
increase sea level rise.
The figures below are from the IPCC SRES report and show the trend in annual averages of the global
mean sea level (mm) over the past century, as well as the geographic distribution of long‐term linear
trends in mean sea level (mm yr–1) from 1955 to 2003.
Figure 4‐8. Annual averages of the global mean sea level (mm)

Figure 5.13

Figure 4‐5: The red curve shows reconstructed sea level fields since 1870 (updated from Church and White, 2006);
the blue curve shows coastal tide gauge measurements since 1950 (from Holgate and Woodworth, 2004) and the
black curve is based on satellite altimetry (Leuliette et al., 2004). The red and blue curves are deviations from their
averages for 1961 to 1990, and the black curve is the deviation from the average of the red curve for the period
1993 to 2001. Error bars show 90% confidence intervals (IPCC, 2007b).
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Figure 4.9. Geographic Distribution Mean Sea‐level Rise 1955—2003

Figure 4‐6: (a) Geographic distribution of long‐term linear trends in mean sea level (mm yr–1) for 1955 to 2003
based on the past sea level reconstruction with tide gauges and altimetry data (updated from Church et al., 2004)
and (b) geographic distribution of linear trends in thermal expansion (mm yr–1) for 1955 to 2003 (based on
temperature data down to 700 m from Ishii et al., 2006). Note that colors in (a) denote 1.6 mm yr–1 higher values
than those in (b) (IPCC, 2007b).
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Different assumptions in sea level rise projections for this century can lead to a wide range of estimates.
Table 4.15 offers a summary of recent relevant research on sea level projections that are used in the
damage scenarios.
Table 4.13: Sea Level Rise Estimates
Sea Level Rise Source
Estimate
0.2 – 0.6 meters
IPCC, 2007
0.5 – 1.5 meters

Rahmstorf, 2007

2.0 – 3.0 meters

Otto‐Blienser,
2006
Overpeck et al.,
2006

3.0 – 5.0 meters

Several meters
5+ meters

Hansen et al.,
2005
Hansen, 2007
(unpublished)

Notes
Estimate recognizes lack of modeled contribution from ice
sheet wasting.
Uses linear projection of sea level based on temperature
correlations from past century to produce sea level rise
estimate this century.

Lead author for IPCC Working Group 1 report. Paleo‐
climate and geologic records indicate ice sheet
disintegration can yield sea level rise on the order of
several meters per century.

Based on energy imbalance – could produce sea level rise
of 1m/decade.

Whereas sea level changes occurring as a result of climate change will affect all coastal areas, Hawai’i’s
shorelines will be uniquely impacted as a result of island subsidence processes. Because of loading of
the Pacific tectonic plate by the growth of Hawai’i’s volcanoes, lithostatic flexure (down‐bowing) of the
plate, as well as compaction of the volcanic products, cause the islands to sink at a measurable rate. The
southern half of the Island of Hawai‘i is subsiding at a rate of 2.5 millimeter per year, whereas the older
islands are subsiding at a somewhat slower rate. These subsidence rates are additive to the effects of
sea level rise.
The University of Hawai'i System will be affected by sea level rise in direct and indirect ways. Sea level
rise will directly affect UH facilities located nearest to the ocean, including: the UH Mānoa John A. Burns
School of Medicine located on the shoreline in the Kaka'ako neighborhood of Honolulu; the Coconut
Island Research Facility located in Kane'ohe Bay on the island of O'ahu; and Maui Community College,
located near the shoreline in Kahului, Maui. The UH system will also be affected in a number of indirect
ways including: decreasing fresh water resources on all of the islands because of increased saltwater
intrusion; impacts to underground utilities from exposure to salt water; and impacts to infrastructure
located near the shoreline.
4.5.4 Ocean Acidification

A significant change that has been observed recently is the acidity of nearshore coastal waters. The
previous knowledge considered that the ocean was able to handle great levels of carbon dioxide and
work as a “sink” similar to the rainforests, to maintain a proper balance of carbon in the atmosphere. In
recent years, monitoring programs of acidity (pH) levels have documented increases in nearshore
coastal environments.
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Research on the impacts of the acidity has been undertaken, but it may be years before accurate,
downscaled results are available for the Hawaiian Islands. Preliminary studies look at the biological
impacts on coral reefs and marine habitat. In addition, it seems that the acidity may contribute to
erosion and damage to coastal infrastructure, such as ports and roadways. While the direct impacts are
uncertain, the additional impacts from acidity should be taken into account in planning. Research
facilities, such as Coconut Island, that lies in Kane'ohe Bay are at increased risk from damages to the
corals that are researched and to the facilities should the acidity result in shoreline scour that increases
erosion and decreases shoreline protection for the island.
4.5.6 Climate Change Exposure to UH Campuses and Facilities
Table 4.14: Potential Climate Change Impacts and Exacerbated Climate‐Related Hazard Threats by
Campus and Facility.
Types of potential climate change risks based on location

County of
Hawaiʻi

City & County of Honolulu

CAMPUSES
City & County of Honolulu
UH Mānoa
UH West Oʻahu
Honolulu Community College
Kapiʻolani Community College
Leeward Community College
Windward Community College
County of Hawaiʻi
UH Hilo
Hawaiʻi Community College
County of Kauaʻi
Kauaʻi Community College
County of Maui
UH Maui College
RESEARCH INSTITUTES & FACILITIES
Cancer Research Center
Hawaiʻi Institute for Astronomy
Hawaiʻi Institute of Geophysics and Planetology
(HIGP)
Hawaiʻi Institute of Marine Biology
Hawaiʻi Natural Energy Institute
Industrial Relations Center
Joint Institute of Marine and Atmospheric Research
Kewalo Marine Research Facility
Lyon Arboretum
Pacific Biomedical Research Center
Pacific Islands Fisheries Science Center
Sea Grant Program
Waikiki Aquarium
Water Resources Research Center
CTAHR Honolulu Agricultural Extension Office
CTAHR Kaneʻohe Agricultural Extension Office
CTAHR Pearl City Urban Garden Center
CTAHR Wahiawa Agricultural Extension Office
CTAHR Poamoho Research Station
CTAHR Waiʻaleʻe Livestock Research Station
Waimanalo Research Station
Hawaiʻi Institute for Astronomy
Center for the Study of Active Volcanoes (HIGP)
Mauna Kea Observatory
CTAHR Kona Agricultural Extension Office
CTAHR Kamuela Agricultural Extension Office
CTAHR Hilo Agricultural Extension Office
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Strong winds and hurricanes; flood
Strong winds and hurricanes; flood; wildland fires
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood, coastal inundation
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood; coastal inundation; sea
level rise
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood; coastal inundation; sea
level rise
Strong winds and hurricanes; flood; invasive species
Strong winds and hurricanes; flood; coastal inundation
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood; coastal inundation; sea
level rise
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood, wildland fire
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood, wildland fire
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood, wildland fire
Strong winds and hurricanes; flood, wildland fire
Strong winds and hurricanes; flood
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Count
y of
Kauaʻi
County of
Maui

4.6

CTAHR Waiakea Research Station
CTAHR Volcano Research Station
CTAHR Malamaki Research Station
CTAHR Lalamilo Research Station
CTAHR Mealani Research Station
CTAHR Hamakua Experiment Station
CTAHR Kauai Agricultural Research Center
CTAHR Kauai Agricultural Extension Office

Strong winds and hurricanes; flood
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood

Hawaiʻi Institute for Astronomy
Haleakala Observatory
CTAHR Molokaʻi Agricultural Extension Office
CTAHR Kahului Agricultural Extension Office
CTAHR Haleakala Experiment Station
CTAHR Maui Agricultural Research Center

Strong winds and hurricanes; flood
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood
Strong winds and hurricanes; flood

Earthquakes

Unlike many other areas where a shift in tectonic plates is the sole cause of an earthquake, 95% of
earthquakes in Hawai‘i are linked with volcanic activity. These earthquakes can occur before or during
eruptions, or as molten rock travels underground. A few of the islands’ earthquakes are less directly
related to volcanism: these earthquakes originate in zones of structural weakness at the base of
volcanoes or deep within the earth beneath the islands.
Strong earthquakes endanger people and property by shaking structures and causing ground cracks,
ground settling and landslides. Strong earthquakes in Hawai’i’s past have destroyed buildings, water
tanks and bridges, disrupting water, sewer and utility lines. Ground shaking during an earthquake varies
within a small area, depending on the nature of the underlying ground. Local topography also affects
earthquake hazards. Steep slopes composed of loose material may produce large landslides during an
earthquake. Construction of structures also affects the damages to property. For these reasons,
earthquake hazards are highly localized and it is difficult to assign regional earthquake boundaries that
share the same relative degree of hazard. The County of Hawai‘i ranks third in the United States for
potential future economic losses from earthquakes. Consequently, it is important for the UH system to
develop a strong understanding of potential losses and damage to mitigate the impacts of earthquake
hazards.
Scientists portray earthquake shaking using several parameters, including magnitude, intensity and peak
ground acceleration (PGA) to understand damage, and to develop building codes and mechanisms to
reduce earthquake risk. The Richter scale measures magnitude, such that an earthquake of 5.0 is a
moderate event, 6.0 is a strong event, 7.0 is a major earthquake and a "great quake" exceeds 8.0. For
each whole number increase, there is a 10‐fold jump in seismic wave amplitude, or a 30‐fold gain in
energy released. For example, a 6.0 earthquake generates 30 times more energy than a 5.0 quake and
900 times (30*30) greater than a 4.0 earthquake. In the United States, the Modified Mercalli Intensity
Scale (MMI) measures intensity which is the effects of an earthquake felt by people. MMI ranges from I
(faintly registered by instruments) to XII (nearly total destruction). Ratings decrease with increasing
distance away from an earthquake's epicenter.
There are a number of probability levels and ground motion parameters to choose from at the USGS
website http://pubs.usgs.gov/imap/i‐2724/. The 10% exceedance, which is defined as the probability
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that an earthquake will generate a level of ground motion exceeding a specific level, in 50‐year Peak
Ground Acceleration maps, may be the single most appropriate map for current planning, because they
are expressed for an equivalent parameter as past Uniform Building Codes (UBC).
The following illustration shows the higher Peak Ground Accelerations expected throughout the state
that exceed the maximum accelerations embedded in the pre‐1997 UBC code zonations. Accordingly,
the areas of historically under‐designed buildings can potentially be identified based on past seismic
code zonation history.

Figure 4‐10: Seismic Hazards in Hawai‘i

Source: USGS Seismic Hazard Maps of Hawai’i. F.W. Klein, A.D. Frankel, C.S. Mueller, R.L. Wesson, and
P.G. Okubo.
The UBC seismic provisions contain six seismic zones, ranging from 0 (no chance of severe ground
shaking) to 4 (10 percent chance of severe shaking in a 50‐year interval). The shaking is quantified in
terms of g‐force, the earth’s gravitational acceleration. The diagram below is a way of describing seismic
zonation.
Following a USGS survey conducted in 1997, Hawai‘i seismic zone assignments were revised and are
now as follows:
 Hawai‘i County: Zone 4;
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Maui County: Zone 2B;
City and County of Honolulu: Zone 2A;
Kaua‘i County: Zone 1

Figure 4‐11: Seismic Zonation

Source: Hawai’i Volcanoes Observatory, USGS http://hvo.wr.usgs.gov/earthquakes/hazards/.

4.6.1 History of Earthquakes in Hawai’i
Each year, thousands of earthquakes occur in Hawai’i, with the majority of them too small to be felt
except by highly sensitive instruments. However, there have also been earthquakes that jolted the
islands. The following table shows the history of earthquakes in the State of Hawai’i. It is important to
remember that these tremors could also potentially result in a tsunami.
Table 4.15: History of Earthquakes in Hawai’i, magnitude 6 and greater, 1868‐present
Year
Date
Magnitude
Source
1868
March 25
6.5‐7.0
Mauna Loa south flank
1868
April 2
7.5‐8.1
Mauna Loa south flank
1918
November 2
6.2
Ka’oki, between Mauna Loa and Kilauea
1919
September 14
6.1
Ka’u District, Mauna Loa south flank
1926
March 19
>6.0
NW of Hawai‘i Island
1927
March 20
6.0
NE of Hawai‘i Island
1929
September 25
6.1
Hualalai
1929
October 5
6.5
Hualalai
1938
January 22
6.9
N of Maui
1940
June 16
6.0
N of Hawai‘i Island
1941
September 25
6.0
Ka’oki
1950
May 29
6.4
Kona
1951
April 22
6.3
Lithospheric
August 21
6.9
1952
May 23
6.0
Kona
1954
March 30
6.5
Kilauea south flank
1955
August 14
6.0
Lithospheric
1962
June 27
6.1
Ka’oki
1973
April 26
6.3
Lithospheric
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1975
1983
1989
2006

November 29
November 16
June 25
October 15

7.2
6.6
6.1
6.7

Kilauea south flank
Ka’oki
Kalapani, Kilauea south flank
Kiholo and Mahukona, Kohala side of Hawai‘i Island

Source: Atlas of Hawai’i, Third Edition, 1998. Updated with USGS data,
http://earthquake.usgs.gov/regional/states/historical_state.php#hawaii.

Figure 4‐12: Hawai‘i Historical Earthquake Locations.

Source: Gary Chock, Martin & Chock, Inc. April 2007. From presentations to the Structural Engineers Association of
Hawai’i and the Hawai’i State Earthquake Advisory Committee.

4.6.2 History of Earthquakes on UH Campuses and Facilities
Despite the history of earthquakes, especially in Hawaiʻi County, there are no recorded damages and
historical impacts to the University of Hawaiʻi campuses and facilities. The next chapter uses HAZUS‐MH
to model potential risks based on location in the counties, the earthquake hazard zones, and types of
facilities. The best available data does not record any hazard losses specific to the UH system from
earthquake hazards.
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4.7
Tsunamis
The University of Hawaiʻi researchers provides the state with cutting edge knowledge and research
about tsunami. Based on historical exposure of UH campuses and facilities, there have been no
significant impacts directly from tsunami.
A tsunami is a sea wave of local or distant origin that results from large‐scale seafloor displacements
associated with large earthquakes, major submarine slides, or catastrophic volcanic eruptions. Although
landslides and volcanoes cause some tsunamis, about 95% result from earthquakes – usually under the
ocean floor but occasionally beneath the coastal zone.
Figure 4‐13: Tsunami Generation

Source: NOAA The Tsunami Story, http://www.tsunami.noaa.gov/tsunami_story.html
Tsunamis are characterized as shallow‐water waves. Shallow‐water waves are different from wind‐
generated surf waves, which are those regularly observed on the shoreline. Wind‐generated waves
usually have a period (time between two successional waves) of five to twenty seconds, and a
wavelength (distance between two successional waves) of about 100 to 200 meters (300 to 600 ft).
Figure 4‐14: Wind‐Generated Wave

Source: Pacific Disaster
characteristics.jsp?subg=1

Center

Tsunami

Characteristics,

http://www.pdc.org/iweb/tsunami‐

A tsunami can have a period in the range of five minutes to two hours and a wavelength in excess of 500
kilometers (300 miles). It is because of their long wavelengths that tsunamis behave as shallow‐water
waves. A wave is characterized as a shallow‐water wave when the ratio between the water depth and its
wavelength gets very small.
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Figure 4‐15: Tsunami Wave

Source: Pacific Disaster
characteristics.jsp?subg=1

Center

Tsunami

Characteristics,

http://www.pdc.org/iweb/tsunami‐

The rate at which a wave loses its energy is inversely related to its wavelength. Since a tsunami has a
very large wavelength, it will lose little energy as it propagates. Consequently, in very deep water, a
tsunami will travel at high speeds and propagate across transoceanic distances with little energy loss.
For example, when the ocean is 20,000 feet (6,100 meters) deep, an unnoticed tsunami can travel about
550 miles per hour (890 kilometers per hour), which is the speed of a jet airplane, and can cross the
Pacific Ocean in less than one day.
As a tsunami leaves the deep water of the open ocean and propagates into the shallower coastal water,
it undergoes a transformation. Since the speed of the tsunami is related to the water depth, the tsunami
slows down as it reaches shallower waters; meanwhile, the total energy of the tsunami remains
constant. As a consequence, as the tsunami gets slowed down, the height of the tsunami waves grows.
Because of this “shoaling” effect, a tsunami that was imperceptible in deep water may grow to be
several feet or more in height in shallower water.
Figure 4‐16: Tsunami Wave Near Shore

Source: Pacific Disaster
characteristics.jsp?subg=1

Center

Tsunami

Characteristics,
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Figure 4‐17: Tsunami Terminology

Source: Intergovernmental Oceanographic Commission of UNESCO, Tsunami Glossary,
http://ioc3.unesco.org/itic/files.php?action=viewfile&fid=394&fcat_id=142

Several terms are useful to define in the discussion of tsunami impacts at the shoreline. The definitions
below are from the Tsunami Glossary created by the Intergovernmental Oceanographic Commission of
UNESCO (http://ioc3.unesco.org/itic/files.php?action=viewfile&fid=394&fcat_id=142):
-

Inundation: the horizontal distance inland that a tsunami penetrates, generally measured
perpendicularly to the shoreline.

-

Leading wave: first arriving wave of a tsunami. In some cases, the leading wave produces an
initial depression or drop in sea level, and in other cases, and elevation or rise in sea level. When
a drop in sea level occurs, sea level recession is observed.

-

Rise: the upward change or elevation in sea level associated with a tsunami, cyclone, storm
surge, or other long term climatic effect.

-

Runup: Elevation reached by seawater measured relative to some stated datum such as mean
sea level and measured ideally at a point that is a local maximum or the horizontal inundation.

-

Tsunami bore: a steep, turbulent, rapidly moving tsunami wave front, typically occurring in a
river mouth or estuary.

-

Tsunami amplitude: the absolute value of the difference between a particular peak or trough of
the tsunami and the undisturbed sea level at the time.

When a tsunami reaches the shoreline, it may appear as a rapidly falling or rising tide, a series of
breaking waves, or a bore, a high wave propagating up a mildly sloping estuary or shoreline with a steep
wave front. Benthic morphology and slope affect the way the tsunami will approach the shoreline. The
water level onshore can rise many feet. In extreme cases, the water level can rise to more than 50 feet
(15 meters) for tsunamis of distant origin, and over 100 feet (30 meters) for tsunamis generated near
the earthquake’s epicenter. Inundation of an area can extend inland over 1000 feet (300 meters),
covering large expanses of land with water and debris. Tsunamis may reach a maximum run‐up height,
of 100 feet (30 meters). A general rule is that run‐up heights tend to be greatest in areas where the
offshore bathymetry is steeper. Along gentle‐sloping coasts, wave energy is dissipated upon shoaling
and therefore inundation is usually greatest along low‐lying coastal plains.
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The last major Pacific‐wide tsunami occurred in 1964. The infrequent occurrence of Pacific‐wide
tsunamis in recent times makes the hazard increasingly important to understand as more and more
people live in coastal areas. Currently, many people living in coastal areas are not aware that tsunamis
threaten many coastal areas throughout the Pacific. The December 26, 2004 tsunami that originated off
the coast of the Island of Sumatra in Indonesia was a painful reminder of the potential for devastating
effects of tsunamis, claiming a total of nearly 250,000 lives in 12 countries bordering the Indian Ocean.
The tsunami completely covered the low‐lying islands of the Maldives with water. The magnitude of
death and destructiveness caused immediate response from world leaders and led to the development
of the Indian Ocean tsunami warning and mitigation system in 2005.
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Table 4‐16: Tsunamis Affecting Hawai‘i 1812—2002
Source: UNESCO International Tsunami Information Center, 2004.

Table 4.17: Deadly or Destructive Tsunamis in Hawai’i
Date
1837

Source
Deaths*
Earthquake in
Chile
16

Impact Location
Hawaiian
Islands

Runup**
6m/19.6ft

Big Island

13.7m/45ft

1877

Earthquake off
the Big Island
47
Earthquake in
Chile
5

Hilo

4.8m/16ft

1923

Kamchatka
earthquake

Hilo

6.1m/20ft

1933

Earthquake in
Japan
1,600

Japan

3.3m/10.8ft

1868

1

1957

Earthquake in
Aleutian
islands
159
Kamchatka
earthquake
0
Earthquake in
Aleutian
islands
0

1960

Earthquake in
Chile
61

1946
1952

Mostly Hilo (96),
but also Kaua‘i
(15), Maui (14),
and O’ahu (9)
16.4m/53.8ft
Hawaiian
Islands
9.1m/29.9ft
Hawaiian
Islands

16.1m/52.8ft

Hawaiian
Islands

10.7m/35.1ft

Remarks
14 deaths on the Big Island, 2
on Maui
The earthquake also caused
a landslide in Pahala that
killed 37 bringing total
deaths to 79
Also 17 injured in Hilo
Others may have been killed
(up to 12 others) and
extensive damage occurred
in Hilo and Kahului
No deaths in Hawai’i but 17
feet waves reported at
Napoopoo

The largest natural disaster
recorded to have occurred in
Hawai'i
Damage occurred on Kaua‘i,
Maui, O’ahu, and in Hilo
Caused extensive damage on
Kaua‘i
Over 1,000 people died in
Chile, Japan, the Philippines,
and Hawai’i
106 people died in Alaska
and 16 died on the North
American coast. Damage
occurred in Hilo and Kahului.

Earthquake in
Hawaiian
Alaska
0
Islands
4.9m/16.1ft
Earthquake off
1975 the Big Island
2
Halape
14.3m/47ft
19 others were injured.
*For more details, see Doak C. Cox, "Tsunami Casualties and Mortality in Hawai’i",
University of Hawai’i, Environmental Center, June 1987
**Maximum runup is the greatest height the tsunami was found to reach above the normal shore.
The measurements listed are for the highest runup recorded anywhere in Hawai’i for that event.
1964

Source: UNESCO International Tsunami Information Center.
4.7.1 Tsunami Evacuation Mapping
Current tsunami evacuation maps, which were developed for the State of Hawai‘i Civil Defense and are
readily availably online and in phone books, are based on a one‐dimensional inundation model and
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historical data. More accurate inundation maps have been proposed using a two‐dimensional long‐wave
model. This approach produces greater inundation areas in flatland
locations adjacent to steep slopes, where a one‐dimensional model cannot adequately describe the
complex flow patterns. More accurate evacuation maps, based on the results of these two‐dimensional
models, are considered priorities for statewide hazard mitigation.
4.8

Volcanoes and Related Airborne Hazards

Hawaiian Volcanoes continue to be an important part of the literal and figurative landscape of our state.
A symbol of the power and majesty of our island’s natural environment, the reshaping of our islands is
not without significant implications for impacted communities. Hawaiian volcanoes can either erupt at
their summits or on their flanks. The only island directly affected by lava flow is Hawaiʻi Island. Hawaiʻi
County has more direct impacts from volcanic gases, but depending on the directionality of the winds,
there are impacts on the other islands from the gases. As with the other hazards, University of Hawaiʻi
researchers contribute to the development of data and research on the impacts from the volcanoes,
even though there is no historical evidence of direct threats to UH campuses and facilities from
volcanoes.
Young Hawaiian volcanoes, such as Kīlauea and Mauna Loa, have summit calderas. A caldera is a crater
several miles in diameter that forms as the result of a collapse, when magma drains from beneath the
summit (Magma is the term used for molten rock that is still beneath the earth's surface; it is called lava
when it reaches the surface). Summit eruptions of Kīlauea and Mauna Loa occur within or near their
calderas. Flank eruptions usually take place along rift zones, which are highly fractured zones of
weakness within the volcano. Rift zones typically extend from the summit of a volcano toward the
coastline and may continue for many miles under the sea.
The recorded eruption history of Kīlauea that follows, demonstrates the degree of variability in eruption
type, duration, and other aspects of volcanoes. Although voluminous records covering various facets of
volcano activity obviously exist, it is important to note that they do not necessarily inform our mitigation
strategies, as most directly impacted areas are uninhabited federal lands under the jurisdiction of the
National Park Service. In turn, the brunt of the mitigation focus is on indirect impacts that have
implications for populated settlements.
Table 4‐18: Record of Eruptions from 1750 to 1983 when Puu Oo started erupting.

Year

Start
mo)

1983
1982
1982
1979
1977
1975
1974
1974
1974
1973
1973

3‐Jan
25‐Sep
30‐Apr
16‐Nov
13‐Sep
29‐Nov
31‐Dec
19‐Sep
19‐Jul
10‐Nov
5‐May

(day‐ Duration
(days)
>9,130
<1
<1
1
18
<1
<1
<1
3
30
<1

Eruptive Subdivision

Volume
Km)

ER
C
C
ER
ER
C
SWR
C
C, ER
ER
ER

1.9
0.003
0.0005
0.00058
0.0329
0.00022
0.0143
0.0102
0.066
0.0027
0.0012

University of Hawai‘i System‐wide Multi‐Hazard Mitigation Plan

(cu.

Hazard Risk 4 ‐ 48

1972
1971
1971
1969
1969
1968
1968
1967
1965
1965
1963
1963
1962
1961
1961
1961

3‐Feb
24‐Sep
14‐Aug
24‐May
22‐Feb
7‐Oct
22‐Aug
5‐Nov
24‐Dec
5‐Mar
5‐Oct
21‐Aug
7‐Dec
22‐Sep
10‐Jul
3‐Mar

900
5
<1
874
6
15
5
251
<1
10
1
2
2
3
7
2

ER
C, SWR
C
ER
ER
ER
ER
H
ER
ER
ER
ER
ER
ER
H
H

0.162
0.0077
0.0091
0.185
0.0161
0.0066
0.00013
0.0803
0.00085
0.0168
0.0066
0.0008
0.00031
0.0022
0.0126
0.00026

1961
1960
1959
1955
1954
1952
1934
1931
1930
1929
1929
1927
1924
1924
1923
1922
1921
1919
1919
1918
1894
1894
1885
1884
1877
1877
1868
1868
1840
1832

24‐Feb
13‐Jan
14‐Nov
28‐Feb
31‐May
27‐Jun
6‐Sep
23‐Dec
19‐Nov
25‐Jul
20‐Feb
7‐Jul
19‐Jul
10‐May
25‐Aug
28‐May
18‐Mar
21‐Dec
7‐Feb
23‐Feb
7‐Jul
21‐Mar
Mar
22‐Jan
21‐May?
4‐May
2‐Apr
2‐Apr
30‐May
14‐Jan

1
36
36
88
3
136
33
14
19
4
2
13
11
17
1
2
7
221
294
14
4?
6+
80?
1
‐
1?
Short
Short
26
Short

H
ER
KI
ER
H, C
H
H
H
H
H
H
H
H
C
ER
MC, NC
C
SWR
C
C
C
C
C
ER
K
CW
SWR
KI
ER
east rim of C

0.000022
0.1132
0.0372
0.0876
0.0062
0.0467
0.0069
0.007
0.0062
0.0026
0.0014
0.0023
0.000234
No lava
0.000073
?
0.0064
0.0453
0.0252
0.000183
?
?
?
?
?
?
0.000183
?
0.205
?
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1823
1790
1790?
1750?

Feb‐Jul
Nov ?
‐
‐

Short
‐
‐
‐

Eruptive Subdivisions of Kilauea Volcano:
• C = summit caldera
• CW = caldera wall
• ER = east rift zone
• H = Halema`uma`u

SWR
C
ER
ER

0.011
No lava flow
0.0275
0.0142

• K = Keanakako`i
• KI = Kilauea Iki
• SWR = southwest rift zone

From 1983, the eruptions in Kīlauea erupted from Pu`u `O`o, with consistent eruptions until present day
characterized as eruption “episodes.”
(See http://www.soest.hawaii.edu/GG/HCV/puuoo‐
episodes.html).
The Pu'u 'O'o‐Kupaianaha eruption of Kīlauea ranks as the most voluminous
outpouring of lava on the volcano's east rift zone in the past five centuries. By January 2007, 3.1 cubic
km of lava had covered 117 km2 and added 201 hectares to Kilauea's southern shore. In the process,
lava flows destroyed 189 structures and resurfaced 14 km of highway with as much as 35 meters of lava.
Beginning in 1983, a series of short‐lived lava fountains built the massive cinder‐and‐spatter cone of
Pu'u 'O'o. In 1986, the eruption migrated 3 km down the east rift zone to build a broad shield,
Kupaianaha, which fed lava to the coast for the next 5.5 years. When the eruption shifted back to Pu'u
'O'o in 1992, flank‐vent eruptions formed a shield banked against the west side of the cone. From 1992
to 2007, nearly continuous effusion from these vents has sent lava flows to the ocean, mainly inside the
Hawai'i Volcanoes National Park. Flank vent activity undermined the west and south sides of the cone,
resulting in the collapse of the west flank in January 1997.
Since 1997, the eruption has continued from a series of flank vents on the west and south sides of the
Pu'u 'O'o cone. During this time the composite flow field has expanded westward, and tube‐fed
pahoehoe forms a plain that spans 15.6 km at the coast (Figure 4‐19).
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Figure 4‐18: Kilauea Volcano Eruption overview as of May 2, 2008

Source: USGS Hawaiian Volcano Observatory, http://hvo.wr.usgs.gov/kilauea/update/maps.html

Lava flows are the most common of the direct hazards created by Hawaiian eruptions, and pose the
greatest threat to property. Other hazards include airborne particles of ash, cinder, and fragile strands of
volcanic glass called Pele's hair, and corrosive volcanic gases as illustrated below on Figure 4‐20.
Explosive eruptions occur much less often than non‐explosive eruptions at Hawaiian volcanoes, but have
been witnessed throughout the history of our islands. The greatest danger associated with explosive
eruptions is their potential to produce pyroclastic surges. These surges are highly destructive turbulent
gas clouds that flow rapidly along the ground carrying hot ash and rock fragments. A lesser volcanic
hazard is created by ground movement, which may result in large cracks across roads and other
property, or cause uneven settling of foundations. Generally, only areas near an active or recently active
volcanic vent are affected by large‐scale ground cracks and settling.
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Figure 4‐19: Volcano Hazards

Source: USGS Volcano Hazards Program, http://volcanoes.usgs.gov/Hazards/What/hazards.html
4.8.1 Lava Flows
Lava flows are the most common of the direct volcanic hazards in Hawai‘i. Flows may endanger people's
property, livelihood, and peace of mind, but seldom their lives. The leading edge of Hawaiian lava flows
generally move more slowly than the speed at which people walk, although the lava in the channel
behind the front may be flowing much faster. On steep slopes a large flow could travel rapidly enough to
endanger persons in its path. During the 1950 eruption of Mauna Loa, a flow front advanced at an
average speed of almost 6 mph for over 2 hours.
The speed of a lava flow is determined not only by the steepness of the terrain, but also by the volume
of lava that is erupted, with larger flows advancing more rapidly. The distance that a flow travels
ultimately depends both on the eruption rate and on the duration of the eruption. The chemical
composition of lava will also affect how rapidly a flow travels. Most Hawaiian lavas are classified as
basalts, but this category subsumes many types. Some basalt is more fluid and will flow at greater
speeds than others. The eruption of Hualalai in 1800‐1801, for example, produced lava flows that
appear to have been more fluid than flows from similar eruptions on Kīlauea and Mauna Loa. The
continuing eruption on Kīlauea's east rift zone, which began in 1983, provides good examples of two
common but very different types of eruptive behavior: rapidly‐moving flows produced during brief, high‐
volume eruptions; and slow‐moving flows created by a prolonged low‐volume eruption. The episodic
eruptions at the Pu'u 'O'o vent, which was active from June 1983 through June 1986, produced a large
volume of lava within a few hours. These outbursts were characterized by spectacular lava fountains and
lava flows that moved rapidly down the volcano's south flank. The flows entered the Royal Gardens
subdivision during 7 episodes and destroyed 16 homes. Each flow was short‐lived, however, and
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stagnated soon after the lava fountains died, such that none of the flows reached the coastline.
The chief threat of lava flows to property is that the flows may burn structures and bury land. There are
other effects, however, that may be almost as disruptive. Flows can cover large areas of roadways,
cutting off access routes, disrupting utilities and rendering certain areas uninhabitable due to lack of
sustained utilities. Other impacts include financial losses due to dropping land values. The UH facilities
are not directly affected from the current eruption and there are no current or historical evidence of
damage to the UH system.
4.8.2 Airborne Fragments
Most volcanic eruptions produce fragments of lava that are airborne for at least a short time before
being deposited on the ground. These fragments are called "tephra," and include ash, cinders, and Pele's
hair. In Hawai'i, tephra is usually ejected by lava fountains and poses a serious hazard only in the
immediate vicinity of an erupting vent.
Windborne tephra, however, can be disruptive at greater distances. The combination of high lava
fountains and strong winds may result in tephra being carried many miles downwind of the eruption
site. During lava fountaining episodes at Pu'u 'O'o from 1984 to 1986, the prevailing trade winds
deposited most of the tephra in remote areas of Hawai'i Volcanoes National Park, but small particles
reached the town of Na'alehu 39 miles away. During the same episodes, Kona winds (from the
southwest) occasionally carried tephra to Hilo, 22 miles from the vent. The small amount of tephra that
fell on inhabited areas was not harmful to most people, but it was a source of irritation to those with
respiratory problems and an inconvenience to the many residents with rainwater catchment systems.
Volcanic gases are emitted during all types of eruptions. Gases can also be released during repose
periods by inactive eruptive vents and by fumaroles, vents that may never have produced any lava. The
gas plume rising from an active vent on Kīlauea consists of about 80% water vapor with lesser amounts
of sulfur dioxide, carbon dioxide and hydrogen. Small quantities (typically less than 1 percent by volume)
of carbon monoxide, hydrogen sulfide, and hydrogen fluoride are also present. Extremely small amounts
of mercury and other metals have been detected in gases emitted from vents along the east rift zone of
Kīlauea, but none have been found in concentrations large enough to create a direct health hazard.
Any hazard posed by volcanic gases is greatest immediately downwind from active vents; the
concentration of the gases quickly diminishes as the gases mix with air and are carried by winds away
from the source. Brief exposure to gases near vents generally does not harm healthy people, but it can
endanger those with heart and respiratory ailments such as chronic asthma. A common gas produced
during Hawaiian volcanic eruptions that is potentially harmful to human health is sulfur dioxide. Even
small concentrations of sulfur dioxide can combine with water to form sulfuric acid, which can attack
skin, cloth, metal and other materials. When a volcanic plume mixes with atmospheric moisture, acid
rain results. Acid rain can significantly retard the growth of cultivated or natural plant life downwind of a
vent that degasses over a long period of time.
The sulfur dioxide emitted from Kīlauea's summit during typical non‐eruptive periods affects a relatively
small area downwind of the summit. Similarly, the gases produced during short‐lived eruptions affect
only a limited area, although their odor may be detected many miles from the vent. The continuous
emission of volcanic fumes during Kīlauea's Pu'u 'O'o‐Kupaianaha eruption, however, resulted in
persistent volcanic haze and acid‐rain conditions in the South Kona district on the leeward side of the
island (Figure 4‐21).
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Figure 4‐20: 1992‐1997 SO2 emission for Kilauea’s East Rift Zone

Source: USGS Volcano Hazards Program,
http://volcanoes.usgs.gov/Hazards/What/VolGas/VolGasPollution.html
During prevailing trade wind conditions, the nearly constant stream of volcanic smog (vog) produced by
Kilauea is blown to the southwest and west (see figure 4‐22 below, satellite image showing increasing
amounts of vog aerosol particles in yellow, orange, and red, respectively); traces have been detected as
far away as Johnston Island, 1,000 miles to the southwest. On the Island of Hawai`i, the trade winds
blow the vog from its main source on the volcano to the southwest, where wind patterns send it up the
island's Kona coast. Here, it becomes trapped by daytime (onshore) and nighttime (offshore) sea
breezes. In contrast, when light "kona" winds blow, much of the vog is concentrated on the eastern side
of the island; some can even reach O’ahu, more than 200 miles to the northwest.
In late 1987, studies conducted on private water‐catchment systems in the South Kona area revealed
higher than average acidity in several water samples. Drinking the acidic water does not pose a health
hazard, but such water can leach lead from the lead roof flashings, lead‐headed nails, and solder
connections found in many plumbing systems, resulting in unsafe levels of lead in the drinking water.
Extensive testing in 1988 determined that many water‐catchment systems on the island, particularly
those in the districts adjacent to or downwind of the active vent, contained elevated levels of lead.
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Figure 4‐21: Vog aerosols satellite imagery during tradewind weather

Source: USGS Fact Sheet 169‐97, Volcanic Air Pollution – A Hazard in Hawai'i, http://pubs.usgs.gov/fs/fs169‐97/ .

Volcanic fumes can also damage agricultural crops. During the 1969‐74 eruption of Kilauea's Mauna Ulu
vent, the South Kona district experienced prolonged periods of eruption‐related smog. A study
conducted in 1972 by the University of Hawai‘i's Agricultural Experiment Station at Hilo concluded that
the acid rain resulting from the fumes was responsible for severe damage to the Kona tomato crop. The
monitoring has continued through 2009 and researchers have concluded that the biggest impacts occur
in agricultural sector. The Pu'u 'O'o‐Kupaianaha eruption of Kīlauea caused similar problems for
vegetable and flower growers in both the Kona and Puna districts, who report light‐to‐moderate crop
damage during periods when winds blew the gases over their fields. When the gases are combined with
drought, it becomes more problematic because growers need water to “wash” the plants. The
combination of drought and gases has severely impacted livelihoods of local farmers.
The University of Hawaiʻi researchers work with the agriculture sector and have been trying to find ways
to help alleviate the situation with improved science to provide better warnings, monitoring, and relief.
There are no recorded losses to the UH system from the impacts of airborne materials and gases.
4.8.3 Explosive Eruptions
The rare explosive eruptions in Hawai'i are generally caused by the interaction of magma and ground
water. The magnitude of the resulting steam explosion varies from harmless to catastrophic. Small
steam‐blast explosions occurred during the 1960 Kapoho eruption when the magma beneath the vents,
which were near sea level, encountered saltwater trapped in the surrounding rocks. These steam blasts
ejected black clouds of pulverized rock fragments, but were of little hazard except to scientists working
close to the vents. A much larger steam‐blast eruption occurred at the summit of Kilauea in 1924, when
ground water apparently flowed into the heated rocks beneath the Halemaumau vent, which had been
erupting nearly continuously for over a century. The explosions continued at intervals for 2 weeks,
carpeting the area around Halemaumau crater with large rocks and a thin layer of ash. Boulders
weighing several tons were thrown as far as 3,000 feet from the crater. The greatest hazard posed by
this type of activity is that it may start abruptly and endanger unwary onlookers.
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The largest explosive eruption on Hawai‘i in recorded history occurred in 1790. This eruption produced
pyroclastic surges (turbulent clouds of hot gas and rock fragments) that originated at Kilauea's summit
and flowed several miles to the southwest. Pyroclastic surges are extremely dangerous because they
move at speeds of 30 to 200 mph, and humans and animals caught in their path are killed by either
asphyxiation or heat. A band of Hawaiian warriors traveling from Hilo to the Ka'u district to battle with
Chief Kamehameha were overtaken by one of the 1790 pyroclastic surges, and about 80 of them were
killed. The 1790 eruption left deposits of rock fragments and ash up to 30 feet thick on the rim of
Kilauea's summit caldera.
The thick deposits of ash exposed at many sites on the island indicate that even larger explosive
eruptions occurred in prehistoric times and probably originated from Mauna Kea as well as from
Kilauea. Explosive eruptions of any size take place infrequently in Hawai'i, but the possibility of one
occurring in our lifetime should not be completely discounted. However, such eruptions are unlikely to
begin without some warning. The most widespread hazard from an explosive eruption would be
windborne ash, which could damage structures, machinery, and agricultural crops. The UH system has
not been directly impacted. There are no historical records of losses to the UH system.
4.8.4 Lava Flow Hazard Zones
Hazard zones from lava flows are based chiefly on the location and frequency of historic and prehistoric
eruptions and the topography of the volcanoes. “Historic eruptions” include those for which there are
written records, beginning in the early 1800's, and those that are known from the oral traditions of the
Hawaiians. Scientific knowledge of prehistoric eruptions is based on geologic mapping and dating of the
old flows of each volcano. The hazard zones also take into account the larger topographic features of the
volcanoes that will affect the distribution of lava flows. The resulting lava flow hazard zone map, shown
below in Figure 4‐23, divides the five volcanoes of the Island of Hawai`i into zones that are ranked from
1 through 9 based on the relative likelihood of coverage by lava flows.
Figure 4‐22: Lava Flow Hazard Zones for the Island of Hawai’i

Source: USGS Lava Flow Hazard Zone Map, http://pubs.usgs.gov/gip/hazards/maps.html
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Hazard zone boundaries are approximate. The change in the degree of hazard from one zone to the next
is generally gradual rather than abrupt, and the change can occur over the distance of a mile or more.
Within a single hazard zone, the severity of hazard may vary on a scale too fine to map. These variations
may be the result of gradual changes that extend across the entire zone. For example, the hazard posed
by lava flows decreases gradually as the distance from vents increases.
There may be abrupt changes, however, in the relative hazard because of the local topography. For
example, the hills behind Ninole stand high above the adjacent slopes of Mauna Loa and consequently
are at a much lower risk from lava flows than the surrounding area, even though the entire area is
included in a single lava flow hazard zone. To determine the hazard differences within a single zone,
more detailed studies are required.
Table 4.19: Hazard Zones for Lava Flows
HAZARD ZONES FOR LAVA FLOWS

Zone

Percentage of area
covered by lava
since 1800

Percentage of area
covered by lava in last
750 years

1

greater than 25

greater than 65

Includes the summits and rift zones of Kilauea
and Mauna Loa where vents have been
repeatedly active in historic time.

2

15‐25

25‐75

Areas adjacent to and downslope of active rift
zones.

Explanation

3

1‐5

15‐75

Areas gradationally less hazardous than Zone 2
because of greater distance from recently active
vents and/or because the topography makes it
less likely that flows will cover these areas.

4

about 5

less than 15

Includes all of Hualalai, where the frequency of
eruptions is lower than on Kilauea and Mauna
Loa. Flows typically cover large areas.

5

none

about 50

Areas currently protected from lava flows by
the topography of the volcano.

6

none

very little

7

none

none

8

none

none

Only a few percent of this area covered in the
past 10,000 yrs.

9

none

none

No eruption in this area for the past 60,000 yrs.

Same as Zone 5.
20 percent of this area covered by lava in the
last 10,000 yrs.

Source: USGS Lava Flow Hazard Zone Maps, http://pubs.usgs.gov/gip/hazards/maps.html
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4.8.5 Exposure of UH Campuses and Facilities from Volcanoes
There are no direct threats from volcanoes to the UH campuses and facilities based on historical records
and the best available knowledge criteria. The University of Hawaiʻi makes a significant contribution to
research and developing best available data on this hazard.

4.9

Coastal Erosion

The UH campuses are not located in areas of shoreline change and there is no available data that
demonstrates damage and exposure to coastal erosion, even for the research facilities that are located
coastally. The beaches of Hawai‘i are vital economic, environmental and cultural resources. A healthy,
wide sandy beach provides protection against the effects of storm surge, tsunami flooding, and high surf
impacts. The beach environment provides habitat for marine and terrestrial organisms with beach‐
dependent life stages, and is home to species of indigenous and endemic Hawaiian plants. Beaches are
also the basis for the tourism industry, exceeding the economic output of all other industries combined
by a factor of three, in terms of direct income to the State (DLNR, Coastal Erosion Management Plan,
2000). In addition, the beaches of Hawai‘i are a public trust resource, whose protection is required by
State Statutes and case law.
Causes of coastal erosion and beach loss in Hawaiʻi are numerous, but unfortunately they are poorly
understood by the public and often not quantified. Construction of shoreline hardening structures limits
coastal land loss, but does not alleviate beach loss and may actually accelerate the problem by
prohibiting sediment deposition in front of the structures (DLNR, 2000). Other factors contributing to
beach loss include reduced sediment supply, large storms and sea‐level rise.
Reduction in sand supply, either from landward or seaward (primarily reef) sources, can result from a
number of factors. Obvious threats, such as beach sand mining and structures that prevent natural
movement of beach deposits, remove sediment from the active littoral system. More complex issues of
sediment supply can be related to reef health and carbonate production, which in turn may be linked to
changes in water quality. In addition, the accumulated effect of large storms will be the transportation
of sediment beyond the littoral system. Rising sea level leads to a landward migration of the shoreline.
Dramatic examples of coastal erosion, such as houses and roads falling into the sea, are rare in Hawai'i,
but the impact of erosion is still very serious.
In order to assist in planning and land management decision‐making in the coastal zone, Hawai'i
shoreline change data for the islands of Kaua‘i, O'ahu, and Maui has been synthesized in the Hawai'i
Coastal Erosion Website, at http://www.soest.hawaii.edu/asp/coasts/index.asp. The site provides sets
of historical maps and aerial photographs, modern vertical and oblique aerial photos, and maps
depicting rates of shoreline change spaced every 20 meter on the sandy beaches of Kaua‘i, O'ahu, and
Maui.
High winds and associated marine flooding from storm events such as Kona Storms and hurricanes, sea
level rise, seasonal high surf, stream flooding on coastal plains, all increase the risk exposure along
developed coastal lands. Coastal erosion and beach loss are chronic and widespread problems in the
Hawaiian Islands. Typical erosion rates in Hawai'i are in the range of 15‐30 cm/yr or 0.5‐1 ft/yr, with
some areas reaching annual average erosion rates of up to 5‐6 ft /yr (Hwang, 1981; Sea Engineering,
Inc., 1988; Makai Engineering, Inc. and Sea Engineering, Inc., 1991).
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4.9.1 Beach Erosion
Beach erosion and coastal erosion are not the same, but they are related. Beach erosion is a reduction in
the amount of sand a particular beach has. On a global level, sea level rise causes beach erosion. But
beaches also erode (and expand) on a seasonal basis. Seasonal (episodic) erosion consists of temporary
erosion that is a function of a single event or a series of seasonal events, but eventually the beach
recovers. Chronic, or ongoing erosion is the pervasive erosion of the beach and coast with little to no
recovery. Over the long‐term, most coasts in Hawaiʻi experience chronic erosion (Fletcher et al, 2002).
Beaches get sand from both the ocean and the land. Larger waves move sand from the coastal sand
dunes off into the ocean. This raises the seafloor and flattens the overall profile of the beach, causing
waves to break further offshore. This, in turn, minimizes the waves' impact on coastal lands. Beaches
recover from these seasonal shifts when the waves move the sand back onto the beach and the winds
blow the deposited sand into dunes. These dunes store the land‐based sand until the next large wave
event.
Coastal erosion occurs when the beach migrates towards the land in order to compensate for beach
erosion by maintaining a constant supply of sand. Under chronic erosion conditions when sand is not
available, such as when a wall is built to protect the land, the land may be stabilized however beach
erosion may still occur. In many cases, seawalls or revetments have been installed to prevent coastal
erosion, but their presence actually exacerbates the problem they were supposed to resolve.
Figure 4‐23: Shoreline hardening and beach loss

Source: UH SOEST, Coastal Erosion and Beach Loss in Hawai'i,
http://www.soest.hawaii.edu/SEAGRANT/CEaBLiH.html.

There are facilities of the UH system that are located adjacent to the ocean, including the John A. Burns
School of Medicine located along a hardened shoreline in Honolulu, the Kewalo Basin research facility in
Honolulu, and the Coconut Island research facility in Kane'ohe Bay. There is no recorded evidence of
exposure or damage to these facilities from shoreline erosion.
4.9.2 Sediment Impoundment
Sediment impoundment often accompanies the presence of shoreline hardening structures, also
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referred to as coastal armoring. Sands that would normally be released into coastal waters during high
wave events and with seasonal profile fluctuations are instead trapped behind walls and revetments and
prevented from adding to the beach sediment budget. One wall may have minimal impact, but along
many Hawaiian coastlines, a myriad of armoring structures have cumulatively damaged beaches by
reducing sand availability to nearly zero. Natural coastal erosion does not damage beaches that have
access to a robust sediment budget. Armoring traps those sands and a sediment deficiency develops,
such that the beach does not withstand seasonal wave stresses and begins to narrow with time.
In Hawai'i, coastal erosion issues are addressed by three layers of jurisdiction with varying degrees of
overlap and coordination: The Army Corps of Engineers; the State Coastal Zone Management Program
and Department of Land and Natural Resources; and the County Government. Federal jurisdiction
applies to the navigable waters of the United States, extending from the mean high water mark to the
200‐mile limit of the Exclusive Economic Zone. State jurisdiction is the conservation district, which
extends from the certified shoreline (often the vegetation line) to the limit of state territorial waters.
County jurisdiction extends landward from the certified shoreline to the limit of the special management
area boundary, which varies in width from a couple hundred yards to a few miles.
This “mixed” jurisdiction is the source of Hawai'i’s complex and inefficient coastal regulatory system.
Often one agency’s policies (i.e. infrastructure protection) may be at odds with another agency’s policies
(i.e. resource protection). Historically, the protection of private property and public infrastructure has
outweighed the protection of the natural resource (beaches).
4.9.3 Sea Level
Hawai‘i has a system of tide gauges that are maintained and operated by the federal National Ocean
Service, located on the islands of Kaua‘i, O‘ahu, Maui, and Hawai’i, that record fluctuations in sea‐level.
Analysis of these records provides scientists with rates of long‐term sea level rise around the state. A
fascinating outcome of this has been the realization that each island has its own rate of rising sea level.
This is not because of ocean behavior but is due to island behavior. The Island of Hawai‘i, because of the
heavy load of geologically young volcanic rocks, is flexing the underlying lithosphere causing the island
to subside. This creates a relatively rapid rate of sea‐level rise, on the order of 1.5 in/decade. Because it
lies near the Island of Hawai‘i and is also geologically youthful, Maui is affected by the flexure process
and is experiencing rapid sea‐level rise, nearly 1 inch per decade. O‘ahu and Kaua‘i lay outside the area
of subsidence and have lower rates of rise, approximately 0.6 in/decade.
Recent satellite measurements indicate global mean sea level rise is 3.0 mm/yr, which is almost 2 times
the rate of the last century. (See http://sealevel.colorado.edu/, Steve Nerems site at Boulder.) Sea‐level
rise is not presently a cause for immediate alarm, although it may present a serious hazard in the future.
At present, sea level is projected to rise 2 ft over the 21st century. This is more than twice the rate of
rise of the 1900’s. Other researchers predict sea level rise could be 1‐2 meters or more this century. The
impact of rising sea level in the Hawaiian Islands will be severe unless planners and resource managers
incorporate sea‐level rise scenarios into their coastal management efforts. As sea‐level rise accelerates
in the future, low‐lying, low relief, readily erodible, and low slope coasts will be the most vulnerable to
sea‐level hazards. (A more complete discussion of future sea levels and impacts is available in Fletcher
1992 and the IPCC Working Group 1 and 2 reports from the Fourth Assessment 2007, www.ipcc.ch.)
Present rates of sea‐level rise play a role in coastal retreat. The engineers’ “Bruun Rule” (relating sea‐
level rise to beach retreat (Bruun, 1962) predicts a retreat of 4‐5 ft/decade on O‘ahu (Hwang and
Fletcher, 1992). This finding is supported by aerial photographic measurements of beach retreat and
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suggests that presently narrow beaches fronting seawalls on these islands are likely to be lost over the
next quarter century.
Hwang (2003) has recommended an Erosion Zone Formula that consists of three major factors: the
trend risk, the storm erosion event and a design safety buffer.

The impacts from sea level rise may affect coastal research facilities, such as the Hawaiʻi Ins tute of
Marine Biology on Coconut Island, and the UH Maui College Campus, which is near the coast in Kahului,
although it is protected by a vegetated buffer zone. Current changes in sea level and variation have not
impacted the UH campuses or facilities.
Figure 4‐24: Sea Level Rise in Hawaiʻi

4.10

Landslides

Landslides in Hawaii typically occur along coastal highways with steep slopes. Developments located
near steep slopes and conservation lands have periodically been affected by rockfalls. The UH campuses
and facilities have not experienced impacts from rockfalls and landslides. The impacts from landslides
and rockfalls to the UH community has occurred when roadways have been blocked, preventing
students and faculty from commuting to campus. There is no historical evidence and the best available
data does not indicate exposure to UH from landslides and rockfalls.
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A landslide is defined as the movement of a mass of rock, debris, or earth down a slope (Cruden, 1991).
Landslides are a type of “mass wasting” which denotes any down‐slope movement of soil and rock
under the direct influence of gravity. The term “landslide” encompasses events such as rock falls,
topples, slides, spreads, and flows (Varnes, 1996). Landslides can be initiated by rainfall, earthquakes,
volcanic activity, changes in groundwater, disturbance and change of slope by man‐made construction
activities or any combination of these factors. Landslides can also occur underwater, causing tidal waves
and damage to coastal areas. These landslides are called submarine landslides.
Failure (or collapse) of a slope occurs when the force that is pulling the slope downward (gravity)
exceeds the strength of the earth materials that compose the slope. Landslides can move slowly,
(millimeters per year) or can move quickly and disastrously, as is the case with debris‐flows. Debris‐
flows, sometimes referred to as mudslides, mudflows, lahars, or debris avalanches, can travel down a
hillside of speeds up to 200 miles per hour (more commonly, 30 – 50 miles per hour), depending on the
slope, water content and type of earth and debris in the flow. Flows are characterized by shear strains
distributed throughout the mass of material. Flows are distinguished from slides by having a high water
content and a distribution of velocities that resembles that of viscous fluids. These flows are a form of
rapid mass movement in which soils and rocks combined with air and water form slurry that flow
downslope. These flows generally occur during periods of intense rainfall.
The consistency of debris‐flows ranges from watery mud to thick, rocky mud that can carry large items
such as boulders, trees and cars potentially causing extensive damage. Debris flows from many different
sources can combine in channels where their destructive power may be greatly increased. They
continue flowing down hills and through channels, growing in volume with the addition of water, sand,
mud, boulders, trees, and other materials in the pathway. When the flows reach flatter ground, the
debris spreads over a broad area, sometimes accumulating in thick deposits that can wreak havoc in
developed areas. Once started, debris flows can even travel over gently sloping ground. The most
hazardous areas are canyon bottoms, stream channels, areas near the outlets of canyons and slopes
excavated for buildings and roads.
In addition to debris flows, a number of other landslide events can occur in Hawai'i:
Soil avalanches: In Hawai‘i, valley walls are typically covered by soil that is held to the bedrock by plant
roots. In exceptionally wet weather, owing to the weight of soil water and the lubrication it affords, or
as a result of an earthquake, patches of soil together with vegetation become loosened and pass
downslope as soil avalanches. Soil avalanches may leave bright scars on a hillside for months. A good
example is a slide that occurred in 'Olokele Canyon on Kaua‘i in October 1981. The slide face was about
300 meters wide and about 800 meters high (about a thousand feet wide by 2,400 feet high) – a slide of
tremendous proportions. This particular slide was caused by a combination of high rainfall and
underground water seepage. Features and processes like this are responsible for much of the valley
development, cliff faces and other geologic features in Hawai‘i.
Slow earth movement (soil creep): Soil creep is not a dramatic process yet presents a significant hazard
risk. It's a slow, imperceptible and continuous process, where the movement may be only a centimeter
or so per year but it is a very important process, and can cause damage to housing and commercial
developments.
Hillside cuts: Where houses are built on the side of a hill, even very slow movements may cause
structural damage. It may also cause telephone poles to bend very slowly and cause fences to move.

University of Hawai‘i System‐wide Multi‐Hazard Mitigation Plan

Hazard Risk 4 ‐ 62

Road cuts: Landslides have been seen frequently near road cuts, where human‐induced topographical
changes are conducted to develop a roadway. The Department of Transportation mitigates landslides
near roadways by erecting a metal mesh covering around the edge of the cliff. The purpose of this is to
prevent rocks and other debris from sliding out onto the highway.
Areas generally more prone to landslides are those located at:
- Previous landslides areas
- Base of slopes
- Base of minor drainage hollows
- Base or top of an old, filled slope
- Base or top of a steep, cut slope
- Developed hillsides with leach‐field septic systems.
Several features on land may be noticeable prior to a landslide. These features include:
- Springs, seeps, or saturated ground appears in areas usually not wet
- New cracks or unusual bulges in the ground, street pavements, or sidewalks
- Soil moves away from foundations
- Ancillary structures (e.g. decks, lanais) tilt or move relative to the house
- Concrete floors or foundations tilt or crack
- Water lines and other underground utilities break
- Telephone poles, trees, retaining walls, or fences tilt
- Roadbeds sink, or drop down
Landslide Damage in Hawai'i
The Honolulu District contains several of the essential components for debris‐flow hazards: steep
hillsides, heavy rainfall and strong pressure for residential development in upland areas. Debris flows are
dangerous because they occur suddenly and move rapidly by flowing or avalanching down hill slopes
and channels. USGS has performed a number of studies of historical debris flows affecting O’ahu,
particularly in the populated residential areas of Honolulu. Information sources for the following
historical accounts of landslides in Hawaiʻi were provided by the City & County of Honolulu Department
of Emergency Management (formerly O‘ahu Civil Defense Agency), local government storm publications,
and the two Honolulu daily newspapers.
More than 1,779 landslides and resulting debris flows have been recognized in aerial photographs of the
Honolulu District taken during a period of approximately 50 years (USGS Open‐File Report 93‐514). Most
of these debris flows caused relatively little direct property damage because they occurred in
undeveloped or relatively inaccessible upland areas. However, some of the areas affected by past debris
flows have since been developed, and if development continues in these upland areas, the impacts from
debris flows in future storms could become even more frequent and costly.
The State has identified 66 highway sites on O‘ahu that have a high risk of rockfall (or landslide) and
acknowledged that fixing all the problems could take years. A review of the transportation system on
O’ahu indicates that many miles of highways and roadways pass through mountainous terrain, where
steeply cut slopes are found adjacent to the roadways. Recent notable rockfalls include a Waimea Bay
rockslide in March, 2000 which hit two cars and resulted in total closure of Highway 83, affecting 6,000
vehicles a day for more than two weeks. Emergency design and construction of a realigned roadway cost
$10 million. In addition, on October 15, 2002, a rockslide at Makapu‘u Point closed a lane of Highway 72
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affecting 10,200 vehicles a day for several months.
In 1871, the Lāna‘i Earthquake had a magnitude of 7 or greater and caused massive rockfalls and cliff
collapse on Lāna‘i. Houses and churches were flattened on the island of Maui and Moloka‘i and land
slippage was reported in Waianae and Lahaina. The 1938 Maui Earthquake was assigned a magnitude of
6.7‐6.9 with an epicenter located 6 miles north of the island of Maui. Landslides forced the closure of
the road to Hāna, and long sections of the highway collapsed into the sea.
The Department of Transportation Highways Division performs the following:
(1) engineering services and field inspections of transportation construction projects in conformance
with approved plans and specifications; and (2) maintenance, alteration and repair of roads, highways
and related structures. Landslide mitigation activities on Maui include:
- Improving guardrail and shoulders on state highways
- Mitigating Hāna Highway rockfall (Huelo to Hāna)
- Stabilizing embankment slopes along Honopi‘ilani Highway (Honokawai to Kapalua)
There is no evidence of impacts on UH campuses or facilities.
Hawai'i County Landslides
Local topography affects landslide hazards. Steep slopes composed of loose material may produce large
landslides during an earthquake. It is difficult to assign landslide hazard zones to Hawai'i because
ground‐shaking during an earthquake varies within a small area, depending on the nature of the
underlying ground (e.g., lava bedrock or soil). Damage can be reduced by land‐use zoning that restricts
building on or near steep slopes that can fail during an earthquake, and in areas underlain by materials
that are likely to amplify the ground motion of a strong earthquake.
The largest Hawaiian earthquake in recorded history occurred in 1868 beneath the Ka'u district on the
southeast flank of Mauna Loa, causing a mudflow that killed 31 people. The second most destructive
earthquake in Hawai'i occurred on Kīlauea's south flank in Kalapana, November 29, 1975, causing 11
feet of the Kalapana coast to subside and subsequently triggered a tsunami.
The Highways Division addresses guardrail and shoulder improvements on State highways. They are
currently working to design rockfall protection on the Hawai'i Belt Road in Maula, Lapahoehoe and
Ka‘awali‘i.
There is no evidence of impacts to UH campuses or facilities.
4.11

Hazardous Materials

Because of laboratories and research facilities, the University has hazardous materials stored on the
premises. The UH Environmental Health and Safety Office has established protocols based on federal
guidelines for monitoring storage and use of hazardous materials. There has been no recorded
incidence of exposure or threat from hazardous materials on UH campuses and facilities.
Hazardous materials come in the form of explosives, flammable and combustible substances, poisons
and radioactive materials. These substances are most often released as a result of transportation
accidents or because of chemical accidents in plants.
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Hazardous waste has properties that make it dangerous or potentially harmful to human health or the
environment. Hazardous wastes can be liquids, solids, contained gases or sludges, and can be the by‐
products of manufacturing processes or simply discarded commercial products, like cleaning fluids or
pesticides. In regulatory terms, a RCRA hazardous waste is a waste that appears on one of the four
hazardous wastes lists (F‐list, K‐list, P‐list, or U‐list), or exhibits at least one of four characteristics—
ignitability, corrosiveness, reactivity, or toxicity. EPA‐published lists are organized in the three following
categories:
-

The F‐list (non‐specific source wastes). This list identifies wastes from common manufacturing
and industrial processes, such as solvents that have been used in cleaning or degreasing
operations. Because the processes producing these wastes can occur in different sectors of
industry, the F‐listed wastes are known as wastes from non‐specific sources. Wastes included on
the F‐list can be found in the regulations at 40 CFR §261.31.

-

The K‐list (source‐specific wastes). This list includes certain wastes from specific industries, such
as petroleum refining or pesticide manufacturing. Certain sludges and wastewaters from
treatment and production processes in these industries are examples of source‐specific wastes.
Wastes included on the K‐list can be found in the regulations at 40 CFR §261.32.

-

The P‐list and the U‐list (discarded commercial chemical products). These lists include specific
commercial chemical products in an unused form. Some pesticides and some pharmaceutical
products become hazardous waste when discarded. Wastes included on the P‐ and U‐lists can
be found in the regulations at 40 CFR §261.33.

Waste that does not meet any of the listings explained above may still be considered a hazardous waste
if exhibits one of the four characteristics defined in 40 CFR Part 261 Subpart C — ignitability (D001),
corrosiveness (D002), reactivity (D003), and toxicity (D004 ‐ D043).
-

Ignitability – Ignitable wastes can create fires under certain conditions, are spontaneously
combustible, or have a flash point less than 60 °C (140 °F). Examples include waste oils and used
solvents.

-

Corrosivity – Corrosive wastes are acids or bases (pH less than or equal to 2, or greater than or
equal to 12.5) that are capable of corroding metal containers, such as storage tanks, drums, and
barrels. Battery acid is an example.

-

Reactivity – Reactive wastes are unstable under "normal" conditions. They can cause
explosions, toxic fumes, gases, or vapors when heated, compressed, or mixed with water.
Examples include lithium‐sulfur batteries and explosives.

-

Toxicity – Toxic wastes are harmful or fatal when ingested or absorbed (e.g., containing
mercury, lead, etc.). When toxic wastes are land disposed, contaminated liquid may leach from
the waste and pollute ground water. Toxicity is defined through a laboratory procedure called
the Toxicity Characteristic Leaching Procedure (TCLP). The TCLP helps identify wastes likely to
leach concentrations of contaminants that may be harmful to human health or the
environment.

4.11.1 Hazardous Materials and Wastes at the UH System
At the University of Hawai'i System, hazardous material storage, transportation, and waste disposal is a
serious issue and has seen some important changes in the past few years. In October of 1997, EPA and
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DOH inspectors started investigating two facilities on the UH Mānoa campus for hazardous material
regulations compliance. Inspectors found improperly stored and labeled chemicals including
flammables, corrosives, poisons, mercury, and hundreds of other unknown chemicals. The State of
Hawai'i Department of Health continued to inspect other facilities within the UH system and found
similar violations at the Kaua‘i Agricultural Research Center and the Waiakea Agricultural Experiment
Station in Hilo.
As a result of these violations, The US Environmental Protection Agency and the Hawai'i Department of
Health announced on December 18, 2000, a $1.7 million settlement agreement with the University of
Hawai'i. This was one of the largest settlements ever for hazardous waste violations in the Pacific
Southwest. The settlement included a $505,000 penalty and required the University to perform a $1.2
million supplemental environmental project within three years that would include identifying and
implementing pollution prevention and waste minimization projects throughout the University system
as well as performing an extensive compliance audit of its facilities.
The UH system took the issue seriously and, in the subsequent four years, implemented a number of
environmental projects that reduced the University’s annual hazardous waste generation by over 13,000
pounds. The projects also helped reduce the amount of chemicals the University has to purchase and
store, and reduced exposure of students, faculty, and staff to these chemicals. The following hazardous
waste minimization measures were implemented:
- Conversion of the undergraduate organic chemistry curriculum to microscale at the University of
Hawai'i's Mānoa and Hilo campuses and several community colleges. Microscale chemistry uses
smaller quantities of chemicals and reagents and special glassware to demonstrate the basic
concepts in chemistry classes and results in less waste, less student exposure, and fewer
chemical purchases. Using this approach, the participating labs can cut chemical use and waste
generation by more than two‐thirds.
-

The University spent $207,000 to convert the Honolulu Community College print shop to a
digital printing system. This eliminated nearly all printing‐related wastes, including silver‐based
developers, inks and solvents. This eliminated the need to purchase and use more than 11,000
pounds of hazardous chemical in a year, most of which end up as hazardous waste.

-

The University established a program to remove and replace mercury‐containing equipment to
reduce the risk of mercury spills and improve safety for University faculty and staff. The program
replaced more than 1,300 pieces of mercury‐containing equipment, totaling nearly 10 pounds of
mercury.

-

The Mānoa campus and four community colleges adopted new techniques and equipment to
improve paint spray efficiency in auto body repair classes. These techniques reduced paint and
solvent use, waste generation, and air emissions of volatile organic compounds, reducing
exposure to teachers, students and the community. The University instructors made the
methods available to auto body professionals in Hawai‘i through demonstrations and
workshops, to transfer these best practices to the industry. Auto body repair facilities using
these techniques can cut their air pollution by 30 percent, and their paint use by 25 percent.

-

The University completed a $140,000 project to identify pollution prevention and waste
minimization projects throughout the University system.
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Currently, the University of Hawai'i Environmental Health and Safety Office (EHSO) manages the
Hazardous Materials Management Program (HMMP), and is responsible for ensuring proper
transportation, segregation, consolidation, and storage of potentially hazardous materials and chemicals
in the UH system, in compliance with EPA regulations. The EHSO prepared the UH Mānoa HMMP
Manual, which provides information on requirements for the management of hazardous materials,
including disposal of hazardous waste. The University Chemical Hygiene Plan includes a total chemical
inventory for the University.
Some of the requirements of the program include:
-

Keeping a copy of the hazardous materials and hazardous waste inventory at each
laboratory/facility.

-

Properly containerizing and labeling hazardous materials and hazardous waste as specified in
the manual.

-

Completing annual waste generator training for generators of hazardous waste.

-

Following proper procedures as specified in the manual in the event of minor or major
hazardous material and hazardous waste spills. Additionally, laboratories are required to have
emergency plans for spills specific to the chemicals stored and used at the facility.

The EHSO also provides a number of additional resources for guidance in proper laboratory procedures
and chemical management, including the following documents, available online at
http://www.hawaii.edu/ehso/lab/reference.htm:
-

4.12

Accident and Near Miss Report Forms
Chemical Storage Guidelines
Close‐out Procedures for Departing/Retiring Faculty and Staff
Emergency Information and Signs
Flammable and Combustible Liquids Storage Requirements
General Inspection Checklists
Hazardous Waste Audit Information
Safe Handling Procedures for Moving Chemicals
Safe Use of Hydrofluoric Acid
Select Carcinogens and Reproductive Toxicants List
Storage and Handling of Peroxide Forming and Shock Sensitive Chemicals

Health‐Related Hazards

There has been no recorded incidence of health‐related hazards or outbreak on UH campuses and
facilities. The University contributes to research to combat threats and has developed protocols to cope
with and prevent pandemic flu and other outbreaks.
4.12.1 Infectious Diseases
4.12.1.1 Dengue Fever
An outbreak that occurred in 2001 and 2002 involved a statewide effort to provide information and
testing to the public. Excerpts of an article covering the event, prepared by Hawai’i Department of
Health and the Centers for Disease Control, follow (Effler P, Pang L, Kitsutani P, Vorndam V, Nakata M,
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Ayers T, et al. Dengue fever, Hawai’i, 2001– 2002. Emerg Infect Dis [serial on the Internet]. 2005 May
[date cited]. Available from http://www.cdc.gov/ncidod/EID/vol11no05/04‐1063.htm):
In September 2001, the Hawai’i Department of Health was notified of an unusual febrile illness in a
resident with no travel history, and shortly thereafter Dengue fever was confirmed. During the
investigation, 1,644 persons with locally acquired Dengue‐like illness were evaluated, 122 (7%)
laboratory‐positive Dengue infections were identified; and Dengue virus serotype 1 was isolated from 15
patients. No cases of Dengue hemorrhagic fever or shock syndrome were reported. In 3 instances
autochthonous infections were linked to a person who reported Dengue‐like illness after travel to
French Polynesia. Phylogenetic analyses showed the Hawaiian isolates were closely associated with
contemporaneous isolates from Tahiti. Aedes albopictus was present in all communities surveyed on
O’ahu, Maui, Moloka’i, and Kaua‘i; however no Aedes.aegypti was found (Effler et al 2002).
Table 4‐20: Dengue Testing in Hawai’i, by island and status, 2001‐2002
Dengue Infection Status
Island
Hawai'i
Kaua‘i
Lana'i
Maui
Moloka'i
O’ahu
Total

Population
148,677
58,303
3,193
117,644
7,404
876,151
1,211,372

No. tested
152
143
2
637
5
705
1,644

Positive

Negative

Indeterminate

0
4
0
92
0
26
122

107
104
1
396
4
488
1,100

45
35
1
149
1
191
422

Source: Effler P, Pang L, Kitsutani P, Vorndam V, Nakata M, Ayers T, et al. Dengue fever, Hawai’i, 2001–2002.
Emerg Infect Dis. 2005 May. Available from http://www.cdc.gov/ncidod/EID/vol11no05/04‐1063.htm

The first large‐scale Dengue fever epidemic in Hawai’i occurred in the late 1840s; a second outbreak
occurred at the turn of the century, with an estimated 30,000 cases. Epidemic Dengue occurred again on
O‘ahu between 1943 and 1944, when 1,498 infections were reported, mostly in urban areas of Honolulu
(Usinger, 1994). Aedes albopictus had been introduced into Hawaiʻi at the beginning of the century, and
by 1940 it was the dominant day‐biting Stegomyia mosquito species in the islands (Usinger, 1994;
Gilbertson, 1945).
Response to the outbreak in 2001‐2002 required coordination among the County government, the State
Department of Health, State Civil Defense, and the Centers for Disease Control.
4.12.1.2 Pandemic Influenza
Influenza is a respiratory illness that affects hundreds of thousands of people each year. Duration of
typical primary Influenza illness is about one week and is characterized by an abrupt onset of fever,
muscle aches, sore throat and nonproductive cough. Serious complications leading to hospitalization
and even death can develop in the elderly, the very young, and those with chronic diseases.
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A pandemic Influenza virus represents a unique public health emergency and potential disaster. The
Influenza virus changes dramatically and unexpectedly through a process known as “shift”. Shift results
in the appearance of a mutagenic and novel Influenza virus to which few (if any) people are immune,
and in such a short period of time that development of an effective and timely vaccine would be
difficult. There may be little warning, but experts believe that there will be one to six months between
identification of a novel virus and widespread outbreaks in the United States. If this new virus were to
spread easily from person to person, it could quickly travel around the world and affect millions of
people as it caused serious illness and death.
There is no simple answer to the question of how serious a pandemic might be. The impact of a
pandemic will depend on the virulence of the virus, the rapidity of its spread or transmission, and the
effectiveness of pandemic prevention and response efforts. The 1918 Spanish avian flu outbreak is an
example of a worst‐case scenario with a highly contagious and deadly strain. This pandemic killed more
Americans than all the wars of the 20th Century . Since our world today is more densely populated and
people travel the globe with ease, the spread of the next pandemic could be more rapid and perhaps
more devastating than previous ones.
4.12.1.3 Avian Flu
Avian Influenza is an infection caused by avian Influenza (bird flu) viruses. These Influenza viruses occur
naturally among birds. Wild birds worldwide carry the viruses in their intestines, but usually do not get
sick from them. However, avian Influenza is very contagious among birds and can make some
domesticated birds, including chickens, ducks, and turkeys, very sick and kill them. Infected birds shed
Influenza virus in their saliva, nasal secretions and feces. Susceptible birds become infected when they
have contact with contaminated secretions or excretions from surfaces or infected birds. Domesticated
birds may become infected with avian Influenza through direct contact with infected waterfowl or other
infected poultry, as well as through contact with surfaces (such as dirt or cages) or materials (such as
water or feed) that have been contaminated with the virus.
Infection with avian Influenza viruses in domestic poultry causes two main forms of disease that are
distinguished by low and high extremes of virulence. The “low pathogenic” form may go undetected and
usually causes only mild symptoms (such as ruffled feathers and a drop in egg production). However, the
highly pathogenic form spreads more rapidly through flocks of poultry. This form may cause disease that
affects multiple internal organs and has a mortality rate that can reach 90‐100% often within 48 hours.
While there has been some human‐to‐human spread of H5N1, it has been limited and unsustained. For
example, in 2004 in Thailand, probable human‐to‐human spread in a family resulting from prolonged
and very close contact between an ill child and her mother was reported. Most recently, in June 2006,
WHO reported evidence of human‐to‐human spread in Indonesia. In this situation, 8 people in one
family were infected. The first family member is thought to have become ill through contact with
infected poultry. This person then infected six family members. One of those six people (a child) then
infected another family member (his father). No further spread outside of the exposed family was
documented or suspected. Nonetheless, because all Influenza viruses have the ability to mutate,
scientists are concerned that H5N1 virus one day could be able to infect humans and spread easily from
one person to another. Because these viruses do not commonly infect humans, there is little or no
immune protection against them in the human population. If H5N1 virus were to gain the capacity to
spread easily from person to person, an Influenza pandemic (worldwide outbreak of disease) could
result. For more information about Influenza pandemics, see http://PandemicFlu.gov.
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In September 2005, the International Partnership for Avian and Pandemic Influenza was launched at the
United Nations and has encouraged openness and coordinated action by the international community.
In November 2005, the US Government announced the National Strategy for Pandemic Influenza, a
comprehensive approach to addressing the threat of pandemic Influenza. The Strategy outlined the
coordinated Federal Government effort to prepare for pandemic Influenza; it also underscored the
critical role that State and local authorities, the private sector, and communities need to play to address
the threat of a pandemic. The three pillars of the Strategy are: (1) preparedness and communication; (2)
surveillance and detection; and (3) response and containment.
The Implementation Plan for the National Strategy for Pandemic Influenza was created by the Homeland
Security Council in May 2006 and further clarifies the roles and responsibilities of governmental and
non‐governmental entities. The plan provides preparedness guidance for all segments of society in the
topics of:
- US Government Planning and Response;
- International Efforts, Transportation, and Borders;
- Protecting Human Health;
- Protecting Animal Health;
- Law Enforcement, Public Safety, Security;
- Institutional Considerations, including the preparation of essential Pandemic plans by Federal,
State, and local authorities, businesses, schools, and non‐governmental organizations.
As a result of the International and National push towards better pandemic Influenza preparedness, the
State of Hawai’i and the University System have taken steps to create Pandemic Response plans. The
State of Hawai’i’s Pandemic Influenza Preparedness and Response Plan was published in January 2008,
which guides coordination and execution of medical and public health activities required to respond to a
potential Influenza pandemic. The University of Hawai’i at Mānoa initiated the creation of a Pandemic
Response Plan in October 2007, which is currently in the draft preparation process; the University of
Hawai’i at Hilo issued its Pandemic Response Plan in June 2008. These plans are discussed in Section 6,
Mitigation Actions.
4.13 Bioterrorism
There have been no reported threats from bioterrorism in the UH system. UH researchers contribute to
the body of knowledge in the state for understanding and mitigating impacts from threats.
The Centers for Disease Control define a bioterrorism attack as the deliberate release of viruses,
bacteria, or other germs (agents) used to cause illness or death in people, animals, or plants. These
agents are typically found in nature, but it is possible that they could be changed to increase their ability
to cause disease, make them resistant to current medicines, or to increase their ability to be spread into
the environment. Biological agents can be spread through the air, through water, or in food. Terrorists
may use biological agents because they can be extremely difficult to detect and do not cause illness for
several hours to several days. Some bioterrorism agents, like the smallpox virus, can be spread from
person to person and some, like anthrax, cannot (CDC, 2007).
Because the UH system maintains a number of biological research facilities with potentially harmful
agents, it is important for the University to maintain and update procedures to minimize the potential of
release and/or loss or theft of these agents. The University of Hawai’i maintains an Institutional
Biosafety Committee (IBC), which ensures that research with biological commodities is conducted in
compliance with all appropriate State and Federal guidelines. Responsibilities of the IBC include
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adopting emergency plans covering accidental spills and personnel contamination involving biological
materials. The University of Hawai’i also appoints a Biological Safety Officer (BSO), whom is responsible
for auditing and inspecting all facilities where biological commodities are used; assuring compliance with
all applicable IBC, County, State, Federal and International guidelines, rules, and regulations.
All biological laboratories of the University of Hawai’i must have a written biosecurity plan and all
laboratory staff must be specifically trained for the security needs of the specific laboratory/facility.
Security plans must be reviewed annually or when there is a change to the plan.
The historical records and best available data show no evidence of incidence from bioterrorism to the
UH system.
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Appendix A: Flood Hazard Assessment Reports for the University of Hawaiʻi System
ZONE

County of
Maui

County
of
Kauaʻi

County of Hawaiʻi

City & County of Honolulu

CAMPUSES
City & County of Honolulu
UH Mānoa
UH West Oʻahu
Honolulu Community College
Kapiʻolani Community College
Leeward Community College
Windward Community College
County of Hawaiʻi
UH Hilo
Hawaiʻi Community College
County of Kauaʻi
Kauaʻi Community College
County of Maui
Maui Community College
RESEARCH INSTITUTES & FACILITIES
Cancer Research Center
Hawaiʻi Institute for Astronomy
Hawaiʻi Institute of Geophysics and Planetology (HIGP)
Hawaii Institute of Marine Biology
Hawaiʻi Natural Energy Institute
Industrial Relations Center
Joint Institute of Marine and Atmospheric Research
Kewalo Marine Research Facility
Lyon Arboretum
Pacific Biomedical Research Center
Pacific Islands Fisheries Science Center
Sea Grant Program
Waikiki Aquarium
Water Resources Research Center
CTAHR Honolulu Agricultural Extension Office
CTAHR Kaneʻohe Agricultural Extension Office
CTAHR Pearl City Urban Garden Center
CTAHR Wahiawa Agricultural Extension Office
CTAHR Poamoho Research Station
CTAHR Waiʻaleʻe Livestock Research Station
Waimanalo Research Station
Hawaiʻi Institute for Astronomy
Center for the Study of Active Volcanoes (HIGP)
Mauna Kea Observatory
CTAHR Kona Agricultural Extension Office
CTAHR Kamuela Agricultural Extension Office
CTAHR Hilo Agricultural Extension Office
CTAHR Waiakea Research Station
CTAHR Volcano Research Station
CTAHR Malamaki Research Station
CTAHR Lalamilo Research Station
CTAHR Mealani Research Station
CTAHR Hamakua Experiment Station
CTAHR Kauai Agricultural Research Center
CTAHR Kauai Agricultural Extension Office

Hawaiʻi Institute for Astronomy
Haleakala Observatory
CTAHR Molokaʻi Agricultural Extension Office
CTAHR Kahului Agricultural Extension Office
CTAHR Haleakala Experiment Station
CTAHR Maui Agricultural Research Center
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
HONOLULU
(1) 2-8-024-030
TMK NO:
PARCEL ADDRESS:
1009 UNIVERSITY AVE
FIRM INDEX DATE:
JANUARY 19, 2011
LETTER OF MAP CHANGE(S): NONE
FEMA FIRM PANEL(S):
15003C0366G
JANUARY 19, 2011
PANEL EFFECTIVE DATE:

PARCEL DATA FROM:
IMAGERY DATA FROM:

JULY 2011
MAY 2006

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
City and County of Honolulu
Mario Siu-Li, CFM
(808) 768-8098
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
HONOLULU
TMK NO:
(1) 9-6-003-048
PARCEL ADDRESS:
96-129 ALA IKE
FIRM INDEX DATE:
JANUARY 19, 2011
LETTER OF MAP CHANGE(S): NONE
FEMA FIRM PANEL(S):
15003C0239G
JANUARY 19, 2011
PANEL EFFECTIVE DATE:

PARCEL DATA FROM:
IMAGERY DATA FROM:

JULY 2011
MAY 2006

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
City and County of Honolulu
Mario Siu-Li, CFM
(808) 768-8098
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
HONOLULU
(1) 1-5-005-003
TMK NO:
PARCEL ADDRESS:
874 DILLINGHAM BLVD
FIRM INDEX DATE:
JANUARY 19, 2011
LETTER OF MAP CHANGE(S): NONE
FEMA FIRM PANEL(S):
15003C0353G-JANUARY 19, 2011
15003C0354G-JANUARY 19, 2011

PARCEL DATA FROM:
IMAGERY DATA FROM:

JULY 2011
MAY 2006

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
City and County of Honolulu
Mario Siu-Li, CFM
(808) 768-8098
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
HONOLULU
TMK NO:
(1) 3-1-042-014
PARCEL ADDRESS:
4302 DIAMOND HEAD RD
FIRM INDEX DATE:
JANUARY 19, 2011
LETTER OF MAP CHANGE(S): NONE
FEMA FIRM PANEL(S):
15003C0368G-JANUARY 19, 2011
15003C0369G-JANUARY 19, 2011

PARCEL DATA FROM:
IMAGERY DATA FROM:

JULY 2011
MAY 2006

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
City and County of Honolulu
Mario Siu-Li, CFM
(808) 768-8098
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
HONOLULU
TMK NO:
(1) 9-6-003-048
PARCEL ADDRESS:
96-129 ALA IKE
FIRM INDEX DATE:
JANUARY 19, 2011
LETTER OF MAP CHANGE(S): NONE
FEMA FIRM PANEL(S):
15003C0239G
JANUARY 19, 2011
PANEL EFFECTIVE DATE:

PARCEL DATA FROM:
IMAGERY DATA FROM:

JULY 2011
MAY 2006

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
City and County of Honolulu
Mario Siu-Li, CFM
(808) 768-8098
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
HONOLULU
(1) 4-5-023-014
TMK NO:
PARCEL ADDRESS:
45-720 KEAAHALA RD
FIRM INDEX DATE:
JANUARY 19, 2011
LETTER OF MAP CHANGE(S): NONE
FEMA FIRM PANEL(S):
15003C0270H
JANUARY 19, 2011
PANEL EFFECTIVE DATE:

PARCEL DATA FROM:
IMAGERY DATA FROM:

JULY 2011
MAY 2006

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
City and County of Honolulu
Mario Siu-Li, CFM
(808) 768-8098
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.

Chapter 4 Appendix A 4A ‐ 7

State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
HAWAII
(3) 2-4-001-007
TMK NO:
PARCEL ADDRESS:
430 KAWILA STREET
FIRM INDEX DATE:
APRIL 02, 2004
LETTER OF MAP CHANGE(S): 06-09-B047P
FEMA FIRM PANEL(S):
1551660880C
SEPTEMBER 16, 1988
PANEL EFFECTIVE DATE:

PARCEL DATA FROM:
IMAGERY DATA FROM:

JULY 2011
MAY 2005

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
County of Hawaii
Carter Romero, CFM
(808) 961-8943
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
HAWAII
(3) 2-2-050-001
TMK NO:
PARCEL ADDRESS:
1175 MANONO STREET
FIRM INDEX DATE:
APRIL 02, 2004
LETTER OF MAP CHANGE(S): NONE
FEMA FIRM PANEL(S):
1551660880C
SEPTEMBER 16, 1988
PANEL EFFECTIVE DATE:

PARCEL DATA FROM:
IMAGERY DATA FROM:

JULY 2011
MAY 2005

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
County of Hawaii
Carter Romero, CFM
(808) 961-8943
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
KAUAI
(4) 3-4-007-001
TMK NO:
PARCEL ADDRESS:
KAUMUALII HWY
FIRM INDEX DATE:
NOVEMBER 26, 2010
LETTER OF MAP CHANGE(S): NONE
FEMA FIRM PANEL(S):
1500020309E-SEPTEMBER 16, 2005
1500020307E-SEPTEMBER 16, 2005

PARCEL DATA FROM:
IMAGERY DATA FROM:

DECEMBER 2009
MAY 2005

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
County of Kauai
Wynne Ushigome, P.E.
(808) 241-4890
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.

Chapter 4 Appendix A 4A ‐ 10

State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
MAUI
TMK NO:
(2) 3-7-002-011
PARCEL ADDRESS:
310 W KAAHUMANU AVE
FIRM INDEX DATE:
SEPTEMBER 25, 2009
LETTER OF MAP CHANGE(S): NONE
FEMA FIRM PANEL(S):
1500030392E
SEPTEMBER 25, 2009
PANEL EFFECTIVE DATE:

PARCEL DATA FROM:
IMAGERY DATA FROM:

JUNE 2011
MAY 2005

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
County of Maui
Francis Cerizo, CFM
(808) 270-7771
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
MAUI
TMK NO:
(2) 3-8-007-040
PARCEL ADDRESS:
310 W KAAHUMANU AVE
FIRM INDEX DATE:
SEPTEMBER 25, 2009
LETTER OF MAP CHANGE(S): NONE
FEMA FIRM PANEL(S):
1500030392E
SEPTEMBER 25, 2009
PANEL EFFECTIVE DATE:

PARCEL DATA FROM:
IMAGERY DATA FROM:

JUNE 2011
MAY 2005

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
County of Maui
Francis Cerizo, CFM
(808) 270-7771
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
HONOLULU
TMK NO:
(1) 2-1-059-013
PARCEL ADDRESS:
677 ALA MOANA
FIRM INDEX DATE:
JANUARY 19, 2011
LETTER OF MAP CHANGE(S): NONE
FEMA FIRM PANEL(S):
15003C0362G
JANUARY 19, 2011
PANEL EFFECTIVE DATE:

PARCEL DATA FROM:
IMAGERY DATA FROM:

JULY 2011
MAY 2006

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
City and County of Honolulu
Mario Siu-Li, CFM
(808) 768-8098
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
HONOLULU
TMK NO:
(1) 4-6-001-051
PARCEL ADDRESS:
FIRM INDEX DATE:
JANUARY 19, 2011
LETTER OF MAP CHANGE(S): NONE
FEMA FIRM PANEL(S):
15003C0270H
JANUARY 19, 2011
PANEL EFFECTIVE DATE:

PARCEL DATA FROM:
IMAGERY DATA FROM:

JULY 2011
MAY 2006

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
City and County of Honolulu
Mario Siu-Li, CFM
(808) 768-8098
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
HONOLULU
TMK NO:
(1) 2-1-060-001
PARCEL ADDRESS:
FIRM INDEX DATE:
LETTER OF MAP CHANGE(S):
FEMA FIRM PANEL(S):
PANEL EFFECTIVE DATE:

JANUARY 19, 2011
NONE
15003C0362G
JANUARY 19, 2011

PARCEL DATA FROM:
IMAGERY DATA FROM:

JULY 2011
MAY 2006

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
City and County of Honolulu
Mario Siu-Li, CFM
(808) 768-8098
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
HONOLULU
TMK NO:
(1) 2-9-055-006
PARCEL ADDRESS:
3860 MANOA RD
FIRM INDEX DATE:
JANUARY 19, 2011
LETTER OF MAP CHANGE(S): NONE
FEMA FIRM PANEL(S):
15003C0360G
JANUARY 19, 2011
PANEL EFFECTIVE DATE:

PARCEL DATA FROM:
IMAGERY DATA FROM:

JULY 2011
MAY 2006

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
City and County of Honolulu
Mario Siu-Li, CFM
(808) 768-8098
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
HONOLULU
TMK NO:
(1) 3-1-031-006
PARCEL ADDRESS:
2777 KALAKAUA AVE
FIRM INDEX DATE:
JANUARY 19, 2011
LETTER OF MAP CHANGE(S): NONE
FEMA FIRM PANEL(S):
15003C0368G
JANUARY 19, 2011
PANEL EFFECTIVE DATE:

PARCEL DATA FROM:
IMAGERY DATA FROM:

JULY 2011
MAY 2006

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
City and County of Honolulu
Mario Siu-Li, CFM
(808) 768-8098
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
HONOLULU
TMK NO:
(1) 4-5-018-003
45-260 WAIKALUA RD
PARCEL ADDRESS:
FIRM INDEX DATE:
LETTER OF MAP CHANGE(S):
FEMA FIRM PANEL(S):
PANEL EFFECTIVE DATE:

PARCEL DATA FROM:
IMAGERY DATA FROM:

KANEOHE, HI 96744
JANUARY 19, 2011
NONE
15003C0270H
JANUARY 19, 2011

JULY 2011
MAY 2006

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
City and County of Honolulu
Mario Siu-Li, CFM
(808) 768-8098
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
HONOLULU
TMK NO:
(1) 9-7-023-003
955 KAM HWY
PARCEL ADDRESS:
FIRM INDEX DATE:
LETTER OF MAP CHANGE(S):
FEMA FIRM PANEL(S):
PANEL EFFECTIVE DATE:

PARCEL DATA FROM:
IMAGERY DATA FROM:

PEARL CITY, HI 96782
JANUARY 19, 2011
NONE
15003C0239G
JANUARY 19, 2011

JULY 2011
MAY 2006

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
City and County of Honolulu
Mario Siu-Li, CFM
(808) 768-8098
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
HONOLULU
TMK NO:
(1) 7-4-004-071
PARCEL ADDRESS:
FIRM INDEX DATE:
LETTER OF MAP CHANGE(S):
FEMA FIRM PANEL(S):
PANEL EFFECTIVE DATE:

JANUARY 19, 2011
NONE
15003C0210F
PANEL NOT PRINTED

PARCEL DATA FROM:
IMAGERY DATA FROM:

JULY 2011
MAY 2006

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
City and County of Honolulu
Mario Siu-Li, CFM
(808) 768-8098
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
HONOLULU
TMK NO:
(1) 6-5-001-011
65-602 KAUKONAHUA RD
PARCEL ADDRESS:
WAIALUA, HI 96791

FIRM INDEX DATE:
JANUARY 19, 2011
LETTER OF MAP CHANGE(S): NONE
FEMA FIRM PANEL(S):
15003C0120F - PANEL NOT PRINTED
15003C0115G-JANUARY 19, 2011

PARCEL DATA FROM:
IMAGERY DATA FROM:

JULY 2011
MAY 2006

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
City and County of Honolulu
Mario Siu-Li, CFM
(808) 768-8098
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
HONOLULU
TMK NO:
(1) 5-8-001-055
58-207 KAM HWY
PARCEL ADDRESS:

HALEIWA, HI 96712

FIRM INDEX DATE:
JANUARY 19, 2011
LETTER OF MAP CHANGE(S): NONE
FEMA FIRM PANEL(S):
15003C0010F-SEPTEMBER 30, 2004
15003C0020F-SEPTEMBER 30, 2004
15003C0040F-SEPTEMBER 30, 2004
15003C0030G-JANUARY 19, 2011

PARCEL DATA FROM:
IMAGERY DATA FROM:

JULY 2011
MAY 2006

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
City and County of Honolulu
Mario Siu-Li, CFM
(808) 768-8098
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
HONOLULU
TMK NO:
(1) 4-1-026-001
41-756 AHIKI ST
PARCEL ADDRESS:

WAIMANALO, HI 96795

FIRM INDEX DATE:
JANUARY 19, 2011
LETTER OF MAP CHANGE(S): NONE
FEMA FIRM PANEL(S):
15003C0380G-JANUARY 19, 2011
15003C0385G-JANUARY 19, 2011

PARCEL DATA FROM:
IMAGERY DATA FROM:

JULY 2011
MAY 2006

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
City and County of Honolulu
Mario Siu-Li, CFM
(808) 768-8098
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
HAWAII
TMK NO:
(3) 4-4-015-001
PARCEL ADDRESS:
FIRM INDEX DATE:
APRIL 02, 2004
LETTER OF MAP CHANGE(S): NONE
FEMA FIRM PANEL(S):
1551660375C - PANEL NOT PRINTED
1551660575C - PANEL NOT PRINTED
1551660600C - PANEL NOT PRINTED
1551660825C - PANEL NOT PRINTED
1551660350C - PANEL NOT PRINTED

PARCEL DATA FROM:
IMAGERY DATA FROM:

JULY 2011
MAY 2005

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
County of Hawaii
Carter Romero, CFM
(808) 961-8943
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
HAWAII
TMK NO:
(3) 7-9-009-010
79-7381 HAWAII BELT ROAD
PARCEL ADDRESS:
FIRM INDEX DATE:
LETTER OF MAP CHANGE(S):
FEMA FIRM PANEL(S):
PANEL EFFECTIVE DATE:

PARCEL DATA FROM:
IMAGERY DATA FROM:

KEALAKEKUA, HI 96750
APRIL 02, 2004
NONE
1551660941C
SEPTEMBER 16, 1988

JULY 2011
MAY 2005

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
County of Hawaii
Frank DeMarco, CFM
(808) 961-8042
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
HAWAII
TMK NO:
(3) 6-7-002-011
67-5189 KAMAMALU STREET
PARCEL ADDRESS:
FIRM INDEX DATE:
LETTER OF MAP CHANGE(S):
FEMA FIRM PANEL(S):
PANEL EFFECTIVE DATE:

PARCEL DATA FROM:
IMAGERY DATA FROM:

KAMUELA, HI 96743
APRIL 02, 2004
05-09-0238P
1551660168E
MAY 16, 1994

JULY 2011
MAY 2005

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
County of Hawaii
Frank DeMarco, CFM
(808) 961-8042
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
HAWAII
TMK NO:
(3) 2-4-071-023
PARCEL ADDRESS:
FIRM INDEX DATE:
LETTER OF MAP CHANGE(S):
FEMA FIRM PANEL(S):
PANEL EFFECTIVE DATE:

APRIL 02, 2004
NONE
1551660890C
SEPTEMBER 16, 1988

PARCEL DATA FROM:
IMAGERY DATA FROM:

JULY 2011
MAY 2005

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
County of Hawaii
Frank DeMarco, CFM
(808) 961-8042
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
HAWAII
TMK NO:
(3) 1-9-001-029
19-4700 AMA'UMA'U ROAD
PARCEL ADDRESS:
FIRM INDEX DATE:
LETTER OF MAP CHANGE(S):
FEMA FIRM PANEL(S):
PANEL EFFECTIVE DATE:

PARCEL DATA FROM:
IMAGERY DATA FROM:

VOLCANO, HI 96785
APRIL 02, 2004
NONE
1551661300C
PANEL NOT PRINTED

JULY 2011
MAY 2005

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
County of Hawaii
Frank DeMarco, CFM
(808) 961-8042
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
HAWAII
TMK NO:
(3) 1-3-007-031
13-769 POHOIKI ROAD
PARCEL ADDRESS:
PAHOA, HI 96778

FIRM INDEX DATE:
APRIL 02, 2004
LETTER OF MAP CHANGE(S): NONE
FEMA FIRM PANEL(S):
1551661375C - PANEL NOT PRINTED
1551661400C-SEPTEMBER 16, 1988

PARCEL DATA FROM:
IMAGERY DATA FROM:

JULY 2011
MAY 2005

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
County of Hawaii
Frank DeMarco, CFM
(808) 961-8042
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
HAWAII
TMK NO:
(3) 6-6-003-006
66-1170 OPELO ROAD
PARCEL ADDRESS:
FIRM INDEX DATE:
LETTER OF MAP CHANGE(S):
FEMA FIRM PANEL(S):
PANEL EFFECTIVE DATE:

PARCEL DATA FROM:
IMAGERY DATA FROM:

KAMUELA, HI 96743
APRIL 02, 2004
NONE
1551660168E
MAY 16, 1994

JULY 2011
MAY 2005

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
County of Hawaii
Frank DeMarco, CFM
(808) 961-8042
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
HAWAII
TMK NO:
(3) 6-4-003-016
64-289 MAMALAHOA HIGHWAY
PARCEL ADDRESS:
FIRM INDEX DATE:
LETTER OF MAP CHANGE(S):
FEMA FIRM PANEL(S):
PANEL EFFECTIVE DATE:

PARCEL DATA FROM:
IMAGERY DATA FROM:

KAMUELA, HI 96743
APRIL 02, 2004
NONE
1551660200C
SEPTEMBER 16, 1988

JULY 2011
MAY 2005

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
County of Hawaii
Frank DeMarco, CFM
(808) 961-8042
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
HAWAII
TMK NO:
(3) 4-3-010-007
43-1449 HAWAII BELT ROAD
PARCEL ADDRESS:
PAAUILO, HI 96776

FIRM INDEX DATE:
APRIL 02, 2004
LETTER OF MAP CHANGE(S): NONE
FEMA FIRM PANEL(S):
1551660225C-SEPTEMBER 16, 1988
1551660375C - PANEL NOT PRINTED

PARCEL DATA FROM:
IMAGERY DATA FROM:

JULY 2011
MAY 2005

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
County of Hawaii
Frank DeMarco, CFM
(808) 961-8042
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
KAUAI
TMK NO:
(4) 4-2-002-008
7345 KUAMOO RD
PARCEL ADDRESS:
KAPAA, HI 96746

FIRM INDEX DATE:
NOVEMBER 26, 2010
LETTER OF MAP CHANGE(S): NONE
FEMA FIRM PANEL(S):
1500020185E-SEPTEMBER 16, 2005
1500020192E-SEPTEMBER 16, 2005

PARCEL DATA FROM:
IMAGERY DATA FROM:

JANUARY 2012
MAY 2005

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
County of Kauai
Wynne Ushigome, P.E.
(808) 241-4890
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
KAUAI
TMK NO:
(4) 3-6-005-001
3059 UMI ST
PARCEL ADDRESS:
FIRM INDEX DATE:
LETTER OF MAP CHANGE(S):
FEMA FIRM PANEL(S):
PANEL EFFECTIVE DATE:

PARCEL DATA FROM:
IMAGERY DATA FROM:

LIHUE, HI 96766
NOVEMBER 26, 2010
NONE
1500020326F
NOVEMBER 26, 2010

JANUARY 2012
MAY 2005

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
County of Kauai
Wynne Ushigome, P.E.
(808) 241-4890
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
MAUI
TMK NO:
(2) 2-3-066-015
34 OHIA KU ST
PARCEL ADDRESS:

MAKAWAO, HI 96768

FIRM INDEX DATE:
SEPTEMBER 25, 2009
LETTER OF MAP CHANGE(S): NONE
FEMA FIRM PANEL(S):
1500030585E-SEPTEMBER 25, 2009
1500030625E-SEPTEMBER 25, 2009

PARCEL DATA FROM:
IMAGERY DATA FROM:

MAY 2012
MAY 2005

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
County of Maui
Francis Cerizo, CFM
(808) 270-7771
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
MAUI
TMK NO:
(2) 2-2-007-008
PARCEL ADDRESS:
PAPAANUI
FIRM INDEX DATE:
SEPTEMBER 25, 2009
LETTER OF MAP CHANGE(S): NONE
FEMA FIRM PANEL(S):
1500030625E-SEPTEMBER 25, 2009
1500030710E-SEPTEMBER 25, 2009

PARCEL DATA FROM:
IMAGERY DATA FROM:

JUNE 2011
MAY 2005

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
County of Maui
Francis Cerizo, CFM
(808) 270-7771
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
MAUI
TMK NO:
(2) 5-2-023-006
523 PUUPEELUA AVE
PARCEL ADDRESS:
FIRM INDEX DATE:
LETTER OF MAP CHANGE(S):
FEMA FIRM PANEL(S):
PANEL EFFECTIVE DATE:

PARCEL DATA FROM:
IMAGERY DATA FROM:

HOOLEHUA, HI 96729
SEPTEMBER 25, 2009
NONE
1500030180E
SEPTEMBER 25, 2009

MAY 2012
MAY 2005

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
County of Maui
Francis Cerizo, CFM
(808) 270-7771
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
MAUI
TMK NO:
(2) 3-7-002-011
310 W KAAHUMANU AVE
PARCEL ADDRESS:
FIRM INDEX DATE:
LETTER OF MAP CHANGE(S):
FEMA FIRM PANEL(S):
PANEL EFFECTIVE DATE:

PARCEL DATA FROM:
IMAGERY DATA FROM:

KAHULUI, HI 96732
SEPTEMBER 25, 2009
NONE
1500030392E
SEPTEMBER 25, 2009

MAY 2012
MAY 2005

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
County of Maui
Francis Cerizo, CFM
(808) 270-7771
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
MAUI
TMK NO:
(2) 2-4-012-046
PIIHOLO RD
PARCEL ADDRESS:
FIRM INDEX DATE:
LETTER OF MAP CHANGE(S):
FEMA FIRM PANEL(S):
PANEL EFFECTIVE DATE:

PARCEL DATA FROM:
IMAGERY DATA FROM:

MAKAWAO, HI 96768
SEPTEMBER 25, 2009
NONE
1500030440E
SEPTEMBER 25, 2009

MAY 2012
MAY 2005

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
County of Maui
Francis Cerizo, CFM
(808) 270-7771
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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State of Hawaii

FLOOD HAZARD ASSESSMENT REPORT

NATIONAL FLOOD INSURANCE PROGRAM
FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD – The 1% annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1% chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1% annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1% annual chance flood. Mandatory
flood insurance purchase applies in these zones:
Zone A: No BFE determined.
Zone AE: BFE determined.
Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.
Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.
Zone VE: Coastal flood zone with velocity hazard (wave action); BFE determined.
Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA – An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.
Zone X: Areas determined to be outside the 0.2% annual chance floodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatory flood insurance purchase requirements apply, but coverage
is available in participating communities.

PROPERTY INFORMATION
COUNTY:
MAUI
TMK NO:
(2) 2-2-011-033
420 MAUNA PL
PARCEL ADDRESS:
FIRM INDEX DATE:
LETTER OF MAP CHANGE(S):
FEMA FIRM PANEL(S):
PANEL EFFECTIVE DATE:

PARCEL DATA FROM:
IMAGERY DATA FROM:

KULA, HI 96790
SEPTEMBER 25, 2009
NONE
1500030625E
SEPTEMBER 25, 2009

MAY 2012
MAY 2005

IMPORTANT PHONE NUMBERS
County NFIP Coordinator
County of Maui
Francis Cerizo, CFM
(808) 270-7771
State NFIP Coordinator
Carol Tyau-Beam, P.E., CFM
(808) 587-0267
Disclaimer: The Department of Land and Natural Resources assumes
no responsibility arising from the use of the information contained in this
report. Viewers/Users are responsible for verifying the accuracy of the
information and agree to indemnify the Department of Land and Natural
Resources from any liability, which may arise from its use.
Preliminary DFIRM Disclaimer: If this map has been identified as
"PRELIMINARY", please note that it is being provided for commenting
purposes only and is not to be use for official/legal decisions or
regulatory compliance.
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Chapter 5:
Risk and Vulnerability Assessment
onononononononononononononononononononononononononononono
5.0

Introduction

This chapter focuses on the risk and vulnerability assessment of the University of Hawai’i system,
explaining that the purpose of such an analysis was to understand more accurately current hazard
vulnerabilities and thus proactively plan and integrate more appropriate disaster prevention, mitigation,
and response components into the UH Plan. The chapter opens by providing a summary of the cost of
estimated damage assessments of previous disasters in Hawai’i. Following is a discussion of the multiple
methodologies drawing from various fields of expertise and technology including the HAZUS tool, which
are used for the development of well‐rounded hazard plans.
Summary tables sorted by county detail past and current hazard studies and projects being conducted in
Hawai’i, and what methods and components form their plans. Concerning the UH campus vulnerability
assessment findings, there are tables and discussions of the estimated building losses or projected
damage costs based on physical vulnerability analyses for UH and community college structures in the
event of a disaster. Finally, the chapter provides background to the various hazards Hawai’i residents
face, summarizing the risk and vulnerability of certain counties and campuses to these hazards as well as
listing current projects that are addressing these risks. The results provided in this chapter establish the
basis for mitigation actions and improved mitigation strategies.
5.1

University System Risk and Vulnerability Assessment

The purpose of conducting a risk and vulnerability assessment is to understand how potential hazards of
various degrees and magnitudes might result in disaster. The process evaluates risk based on the
probability and frequency of the occurrence of the hazard event. It further considers the exposure of
people and property to the hazard and consequences of the exposure. By factoring in sensitivity to the
hazard determined by socioeconomic factors, it is possible to target mitigation actions that will reduce
likelihood of disasters and their associated costs.
Efforts to understand hazard risks emerged in large part from observations of the increasing costs of
disasters. As seen in the table below, the estimated damages of disasters can be overwhelming. Even
though the economic ramifications of disasters drive risk‐reduction efforts, many of the ways to reduce
the disasters involve valuation of people, services and the environment, that do not necessarily have
quantitative value. There are numerous methods that have emerged to evaluate risks, and these range
from highly technical, statistical and quantitative assessments, to simple, qualitative assessments. The
best assessments would combine these methods, treating each hazard separately, as well as
incorporating considerations for multiple and cumulative hazard occurrences into the overall
assessment framework and methodology.
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5.1.1

Risk Assessment with Geographic Information Systems

Even without technological tools, it is possible to conduct a risk and vulnerability assessment. A basic
assessment would involve listing the critical facilities, major disasters and their histories of occurrence,
as well as their impacts and the resulting costs. With minimal technology, such as computer databases
and digital photographs, the assessment would become a few degrees better. The use of Geographic
Information Systems (GIS) to manage the databases, maps, and photos improves the ease of the
analysis. This is the primary method used in the County and State planning processes. The State has GIS
layers that show the FEMA Flood Insurance Rate Maps (FIRMs) and tsunami evacuation zones, along
with parcel layers that show which tracts of land might be located in these hazard areas. Layers
developed in the counties for the Local Mitigation Plans include asset data such as locations of sirens,
emergency facilities, shelters, dialysis centers, hazardous materials sites, schools, harbors, ports,
airports and other critical facility information.
Even though GIS shows vulnerability based on locations of assets, it does not adequately account for
implementation of mitigation factors that reduce risk of the facilities. For example, the buildings may be
built above the base flood elevation levels or have breakaway walls. Electricity and utility systems may
have been raised above the flood elevation lines. Digital Elevation Models (DEMs) have been integrated
into the topographic base maps and flood layers to significantly improve the analysis.
The GIS maps and information can be integrated with other analyses to improve the information. The
data held in the databases reflects the best available data, and is improved as new studies and analyses
are conducted and incorporated in this body of knowledge.
Table 5.1:

Current Hazard Studies and Products
Jurisdiction/
Agency
Participating

Affected Plans

Type of Expected Data
and Decision Support
Products

Date of
Completion
Estimated

Kaua’i County

Kaua’i County Multi‐
Hazard Mitigation
Plan State Hazard
Mitigation Plan

Wind Risk Maps; Design
Code; Improved Data

Aug‐08

University of
Hawai’i System
Multi‐Hazard
Mitigation Plan
(PDM)

University of
Hawai’i

All (4) County Multi‐
Hazard Mitigation
Plans State Hazard
Mitigation Plan

Hawai’i County
All Hazard
Assessment of
Critical
Facilities (PDM)

Hawai’i County
Hawai’i State
Earthquake
Advisory
Committee

Hawai’i County
Multi‐Hazard
Mitigation Plan
State Hazard
Mitigation Plan

Project
Title/Program
County of
Kaua’i
Development
of the New
Wind Design
Code (PDM)
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Structural Data for
Improved Management;
GIS Maps of Campuses;
HAZUS‐MH for
Hurricanes, Floods, and
Earthquakes
Structural Data for
Different Types of
Structures; Database of
critical facilities
engineering needs

Dec‐09

Jul‐10
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County of
Kaua’i Critical
Infrastructure
GIS Data
Assessment
(PDM)

Kaua'i County

County of Kaua’i
Multi‐Hazard
Mitigation Plan

Improved GIS Hazard
Layers; Improved Data
on Infrastructure

Jul‐10

Jun‐09

Hawai’i State
Gap Analysis
for the 2007
Plan Update
and Mitigation
Plan (HMGP‐
1664)

University of
Hawai’i State
Hazard
Mitigation Forum

All (4) County Multi‐
Hazard Mitigation
Plans State Hazard
Mitigation Plan

Identification of Data
and Process Problems;
Strategic Process for
Mitigation; Improved
coordination; Improved
Protocol for Data‐
Sharing; Assistance with
Local Mitigation Plans;
Increased integration of
State Data for GIS and
HAZUS models

Investigation of
Post and Pier
Earthquake
Damage and
Development
of Incremental
Retrofits for
Hawai’i Single
Family
Residences
(HMGP‐1664)

Hawai’i State
Earthquake
Advisory
Committee

All (4) County Multi‐
Hazard Mitigation
Plans State Hazard
Mitigation Plan

Data on post‐and‐pier
structures and seismic
risks; Models on failure
rates for HAZUS;
Guidelines for Retrofits

Dec‐08

Tsunami Run‐
Up Model (2D)

State Hazard
Mitigation
Forum; Tsunami
Technical
Advisory
Committee

Shoreline inundation
models; GIS hazard
layers

Dec‐08

Flood – DEM
Map
Modernization

Disaster
Community

All (4) County Multi‐
Hazard Mitigation
Plans State Hazard
Mitigation Plan; First
Response
Evacuation Plans
All (4) County Multi‐
Hazard Mitigation
Plans State Hazard
Mitigation Plan

GIS Layers; Imagery;
Improved Decision‐
Support Models

Dec‐08

NRCS, Army
Corps, and
Mānoa
Community
Flood work

Hazard
Mitigation
Forum; City &
County of
Honolulu

Improved GIS data for
Stream Flooding

Dec‐08

Flood Mitigation
Plan; Multi‐Hazard
Mitigation Plan

5.1.2 HAZUS‐MH Assessment
FEMA has invested greatly in developing software for assessing risks and vulnerability. There are
software tools that enable assessment of individual structures. Over the last decade several versions of

University of Hawai‘i System‐wide Multi‐Hazard Mitigation Plan

Risk and Vulnerability Assessment 5 ‐ 3

the Hazards US (HAZUS) program have emerged. Originally designed to assess potential losses from
earthquakes, the program was improved and upgraded to eventually include other hazards, such as
wind risks and flooding. The software can be integrated with geographic information systems so that the
analysis has a spatial component and elevation considerations.
Limitations of the tool include the focus on structural analysis that precludes the deeper socioeconomic
analyses mentioned earlier. The software does not analyze lifelines well. Furthermore, it was not
developed for island analyses and therefore many of the topographical effects that result in wind speed‐
up factors need to be modified and incorporated by manually rewriting software and building
appropriate data management extensions and rules into the program. The software was recently tested
in conjunction with an earthquake event, and proved fairly successful as it provided some early damage
assessments to support the initial request for a disaster declaration.
HAZUS‐MH is capable of multi‐hazard analysis that combines annualized loss analyses from the
hurricane, flood and earthquake models, and provides integrated multi‐hazard reports and graphs. The
earthquake, flood and hurricane hazard models operate at several levels, depending on the nature of
data available to users. National level data sets with updated valuations for the general building stock
are used for analysis at Level 1. At Level 2, the national data may be modified with local data for more
site‐specific results. Level 3 requires users to supply their own techniques to study special conditions
such as dam‐break, as well as requiring site‐specific research and engineering inputs.
Many building specific information is required as an input in the HAZUS‐MH to model all three types of
hazards. Level 2 to 3 analysis of HAZUS‐MH was performed in the project which required collection of
site and building‐specific information. HAZUS‐MH employs the InCAST program to collect and manage
building‐specific data, as the data collection strategy was designed based on the InCAST Data dictionary.
From the InCAST Data dictionary, an initial summary data dictionary was prepared and circulated to the
facility managers of all UH system campuses. Appendix 1 provides the data dictionary used in the project
as well as a classification scheme and notes to facilitate data collection.
5.1.3

Methodology Adopted for Data collection

The initial UH system building master list was based on the UH System‐wide asset inventory prepared
for insurance purpose. The list showed that a majority of the buildings are on the UH Mānoa Campus,
followed by UH Hilo and Hawai’i Community College combined. Since the building list was not current,
field verification for important buildings was deemed necessary. A complete field verification and
updating of the UH Mānoa campus building was performed, which identified information gaps, accuracy
and reliability of existing records and databases.
After identifying the critical dataset for HAZUS‐MH and preparing the data dictionary, individual campus
facility managers were requested to collate and supply data. An Excel file which contained 51 attributes
for each campus was prepared. While the information of building names and numbers were mostly
complete, other attributes were not. Concurrent with the data collection efforts through the designated
facility managers, additional information was collected and reviewed from Department of Accounting
and General Services (DAGS) archives and online drawings available for some of the community college
buildings.
When all of the available data were reviewed, it was determined that site visits would be necessary to
complete critical data gaps for UH Mānoa, UH Hilo, Hawai’i Community College, Maui Community
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College, Kapiolani Community College and Windward Community College. For some UH / CTAHR off‐
campus facilities, generic values were used. The reduced critical dataset that was collected from the site
inspection included:






















Building Number
Geographic Coordinates – Latitude, Longitude
Occupancy Class
Building Structural Type
Total Building Area (sq ft)
Year of Construction
Number of Stories
Building Replacement Value
Content Replacement Value
Daytime Occupant
Nighttime Occupant
Soil Type
Foundation Type
Flood Hazard Zone
Lowest Adjacent Grade Elevation
Substructure Type
Elevation of Lowest Floor above Datum
Roof Covering
Roof Shape
Number of Rollup doors
Hazmat quantities and locations

One of the major problems faced during data collection was determining the geographic coordinates for
every building in the UH system. For UH Mānoa and some community colleges in O’ahu, Google Earth
was used to extract geographic coordinates data. For Kaua’i Community College, geo‐referenced
IKONOS imagery was available and used to extract geographic coordinates. Since the Google Earth map
did not have sufficient resolution for Maui and Hawai'i Island campuses and as geo‐referenced aerial
map was not available, handheld GPS units were used in the site visits to determine the latitude and
longitude of individual buildings. The handheld GPS was able to provide geographic coordinates at a
sufficient level of detail to distinctly mark individual buildings; however, vertical elevation was too
coarse to be of any value. Vertical elevation data from a utility layout map for UH Mānoa was used.
Where online or hard copy maps are available for the community college buildings, vertical elevation
information was retrieved from such maps. Also, Google Earth was used for the community colleges
when map resolution was found to be appropriate (mostly for O’ahu campuses). As a last resort, expert
view and site observation supplemented other methods.
Building and content replacement values were obtained from existing records or derived using generic
fill‐in values, as shown in Table 5.2 below. Building replacement values of each building were cross‐
checked with the UH Assets Management System’s proposed Current Replacement Value (CRV) so that
the values adopted for the model were consistent and reasonable. Daytime and nighttime occupancy of
each building and facility was calculated based on the distribution of campus enrollment proportionate
to the education facilities. Assignable Square Footage (ASF) of classroom, lab, office and eating facilities
was used to arrive at the occupancy totals. Where ASF was not available, facility managers used their
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best estimates to populate the table. Flood hazard zone data was then retrieved from the Flood
Insurance Rate Maps (FIRMs) available at the State Office of Planning GIS website. The details of building
structures and components were either obtained from existing records, online or hardcopy maps, or site
visits. A complete dataset used for the HAZUS‐MH analysis is given in Appendix 2.
Table 5.2:

Average Building Replacement Value

Average Modeled
Building Value
Occupancy
($/SF)
RES1
$
196.82
RES2
$
RES3A
$
RES3B
$
292.89
RES3C
$
RES3D
$
RES3E
$
RES3F
$
RES4
$
286.42
RES5
$
343.36
RES6
$
COM1
$
COM2
$
COM3
$
181.70
COM4
$
345.00
COM5
$
314.64
COM6
$
275.46
COM7
$
282.92
COM8
$
327.16
COM9
$
309.68
COM10
$
101.63
IND1
$
IND2
$
282.04
IND3
$
317.60
IND4
$
IND5
$
442.09
IND6
$
AGR1
$
210.20
REL1
$
200.00
GOV1
$
GOV2
$
EDU1
$
275.77
EDU2
$
343.31

UH Manoa & UH
Hilo (% of Building
Value)
10
10
10
10
10
10
10
10
10
10
10
20
20
20
20
20
25
25
20
20
0
25
25
25
25
25
20
20
20
20
25
20
25
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CC's (% of Building
Value)
10
10
10
10
10
10
10
10
10
10
10
20
20
20
20
20
25
25
20
20
0
25
25
25
25
25
20
20
20
20
25
20
15
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5.2

Loss Estimates by Hazard Type

5.2.1 Average Annualized Losses
The Average Annualized Losses (AAL) for the three hazards, hurricane, flood and earthquake modeled in
HAZUS are provided in Table 5.3. The total Hurricane, earthquake and flood AAL for the UH system is
3.64 million, 2.35 million and 0.92 million respectively. The method applied for calculating AAL is
discussed in page 5‐18 and further detailed under the hazard analysis in section 5.2.2, 5.2.3 and 5.2.7.
The table also provides the total exposure in terms of dollar for each UH campus.
Table 5.3:

Average Annualized Loss by UH campus and Hazard Type

UH Campus
UH Mānoa
UH Hilo & Hawai’i CC
Honolulu CC
Kapi'olani CC
Leeward CC
Maui CC
Windward CC
Kaua’i CC
Other Facilities & General
Facilities
Total

5.2.2

Total Exposure
$2,996,024,517
$509,380,543
$296,461,392
$138,097,113
$152,090,031
$156,287,509
$116,465,291
$103,397,622

Hurricane
AAL
$1,904,611
$169,378
$229,156
$179,328
$127,554
$122,589
$96,040
$125,627

Earthquake
AAL
$907,503
$856,438
$75,169
$46,253
$54,948
$77,082
$38,192
$3,938

Flood AAL
$733,712
$50,000
$48,545
$10,000
$20,000
$20,000
$10,000
$10,000

Total AAL
$3,545,826
$1,075,816
$352,869
$235,580
$202,502
$219,670
$144,233
$139,564

$498,400,826
$4,966,604,844

$684,071
$3,638,353

$295,013
$2,354,535

$15,000
$917,257

$994,084
$6,910,145

Hurricanes

HAZUSMH–MR3 Model Application
The HAZUSMH–MR3 hurricane model was utilized to assess the vulnerability of the UH building inventory.
There are five basic components of the model that constitute the framework of the risk/loss
estimations. These include the hazard, load, resistance, damage and loss models. The hazard model uses
mathematical simulation methods to determine the probabilistic intensity and reoccurrence rate of
hurricane events within a particular region. The load model then predicts the magnitude of the forces
acting on a model structure at a given wind velocity. The resistance model quantifies the capacity of
various structural and non‐structural components of a modeled building to resist wind forces. When the
load acting on a component exceeds its capacity, the damage model computes the amount of damage.
Using explicit and implicit costing techniques, the loss model calculates the economic loss of the
predicted damage. An in‐depth explanation of the technical aspects of each component of the hurricane
model
can
be
found
within
the
HAZUS
Technical
Manual,
www.fema.gov/plan/prevent/HAZUS/hz_manuals.shtm.
Two basic analysis procedures were utilized in the UH risk and vulnerability assessment: general building
stock and site‐specific facilities. The general building stock analysis considers the entire building
inventory per census block or tract, grouped together into 39 specific building types and 33 occupancy
classes. Degrees of damage and losses are computed for each group and summed to determine the
annualized economic losses or the economic losses from a historic or scenario‐based event. However,
this form of analysis does not estimate the vulnerability of an individual structure, necessitating a site‐
specific analysis. A site‐specific analysis allows for the input of detailed information regarding a
building’s location, structural type, year built, number of stories, replacement cost, total floor area,
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number of students, and specific wind building characteristics, such as: roof shape, roof cover, and area
of openings in the building enclosure. A general disadvantage of the site‐specific analysis and the HAZUS
model is the incapacity of directly computing economic losses for individual buildings. The results of a
site‐specific analysis yield only probabilities of predefined damage states; however, knowing the
building value and replacement cost ratio associated with each damage state, a mathematical formula
can be applied to estimate the expected economic loss for the individual building.
General Building Stock Analysis
The general building stock is essentially an aggregation, per census block or census tract, of the building
value, contents value, floor area square footage, and building count of the entire building inventory
within specific occupancy classes. Ideally, this inventory could be brought into the HAZUS model using
program functions such as the Building Import Tool (BIT) or the Comprehensive Data Management
System (CDMS). However, these tools are still in the developmental stages and do not always function
as intended. Therefore, we utilized a direct method of overwriting the default HAZUS databases with the
processed data in our analysis. Some basic inventory data is shown in Figures 5‐1 and 5‐2.
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Figure 5‐1 ‐ Building counts for each UH campus
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Figure 5‐2 ‐ Building valuation for each UH campus
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Figure 5‐3 ‐ General Building stock building count for census tract 15003002701
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Figure 5‐4 ‐ General building stock building value for census tract 15003002701
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The first step in the general building stock analysis (after data collection) was to count the number of
buildings and sum the building values, contents values and the square footages, all per occupancy,
census block, and census tract. Once this task was completed, Microsoft Access databases in a form
identical to the HAZUS default databases (hzBldgCountOccupB, hzBldgCountOccupT, hzExposureOccupB,
hzExposureOccupT, hzExposureContentOccupB, hzExposureContentOccupT, hzSquareFootageOccupB,
hzSquareFootageOccupT) were created and used to replace the default data with the UH inventory.
Study regions were then created and the general building stock information updated. As an example,
charts of the tabular data in the hzBldgCountOccupT and hzExposureOccupT databases are illustrated in
Figures 5‐3 and 5‐4, respectively.
Next, the inventory per occupancy class must be distributed correctly into general building types. For
this a general building mapping type scheme is created for each County, as errors tend to occur when
mapping schemes are created and assigned at the census tract level. The general building type mapping
scheme is essentially the building value distribution ratio amongst wood, masonry, concrete, steel, and
manufactured homes per specific occupancy classification. Figure 5‐5 depicts the general mapping
scheme for EDU2 buildings in Honolulu County. This was created as a text file and imported into HAZUS.
To further refine the analysis, a specific building type mapping scheme is created. This distributes the
building value correctly to the specific building types per specific building occupancy, an example is
shown in Figure 5‐6.
The last refinement step of the general building stock data is to define the wind building characteristics
mapping scheme. The wind mapping scheme for the general building stock is again developed at the
County level. Using the HAZUS default scheme for each County as a base, the distributions of data
collected on specific building characteristics of the UH inventory (roof shape, roof cover, and area of
openings) were calculated, and new mapping schemes were created (see Figure 5‐7). Once these
mapping schemes are assigned within a HAZUS study region, the general building stock is updated with a
distribution of value amongst general building types, specific building types, and specific building
characteristics very similar to that of the UH building inventory.
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Figure 5‐5 ‐ General Building mapping of the EDU2 occupancy in Honolulu
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Figure 5‐6 ‐ Specific Building Type mapping of the EDU2 occupancy in Honolulu
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Figure 5‐7 ‐ Wind building characteristic mapping for CERBM structures
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Once the general building stock is updated with the correct distribution of value, square footage, and
counts amongst the specific occupancies per census tract and/or block, and the mapping schemes are
created and assigned to each County; a hazard scenario can then be defined and an analysis run on this
inventory. The probabilistic scenario was the primary hazard utilized in analysis of the UH inventory. This
scenario computes losses resulting from the probabilistic peak wind gusts at each census tract for 10,
20, 50, 100, 200, 500, and 1000 year return period events. Not only is it possible to view the losses from
each individual event, but the program also computes the average annual loss. This factors the losses
estimated from all events with the probability of their occurrence, as shown in Equation 1. The average
annual loss is a commonly used figure within the insurance industry for rate making purposes.
Theoretically, this number represents the value (in 2008 dollars) that an owner could plan on saving
each year to compensate for losses that may occur from any future event.
n

AAL   Li  Pi
i 1

Li = Estimated loss for event I
Pi = Annual Probability of event I
Equation 1 – Annualized loss calculation
The average annual hurricane losses were computed for each UH campus, as shown in Figure 5‐8. The
average annual hurricane loss computed for the entire UH system is $3,638,300 per year.
A site‐specific analysis was conducted on each individual building within the UH inventory to provide a
more in‐depth analysis of the vulnerability, locate structures of highest risk, and to assess the need for
mitigation measures. In this analysis, attribute data collected for each building is assigned within the
HAZUS model, allowing for the most refined vulnerability analysis possible using this program. Although
damage is evaluated on a building‐by‐building basis, and the vulnerability of each individual building
may be swayed by its structural type, year built, number of stories, and specific wind‐building
characteristics (roof shape, roof cover, and area of openings), uncertainties in these estimates are quite
large due to the fact that the vulnerability curves assigned by the model represent only averages of a
particular class of buildings; it would be nearly impossible to account for all of the structural and non‐
structural variability and uncertainties within each one. For this reason, the results of the site‐specific
analysis should only be used as a screening tool to determine which structures are most likely at highest
risk within each campus and within the UH system as a whole. These buildings may then be reviewed or
analyzed by a structural engineer to assess their true vulnerability, develop possible retrofit or
mitigation measures, and determine the cost‐versus‐benefit of such measures.
The process of importing facilities into the HAZUS model for a site‐specific analysis, is again complicated
by the fact that the program tools designed for this purpose (BIT and CDMS) do not function properly.
Therefore, an involved process of geocoding the data in ArcGIS and overwriting the default HAZUS
databases was applied. Since the UH inventory is composed of primarily educational facilities, it was
decided to overwrite the site‐specific essential facilities schools database, hzSchool.
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Figure 5‐8: Average Annual Hurricane Loss for each UH Campus and Offsite Facilities
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Therefore, once a study region is successfully created with the imported data, the list of buildings with
their attributes can be viewed in the essential facilities school inventory window. Although this process
allows for the inventory to be imported into the model, some of the building characteristics (such as the
Hurricane Building Type and Wind Building Scheme Name) must be either manually imputed or inserted
through the SQL server database for the study region. Since this study dealt with over 800 individual
buildings, and several iterations of analysis had to be conducted, it was too cumbersome to manually
type in data for each record and therefore the alternative method was utilized.
Prior to inserting the Wind Building Scheme Names for each record, these schemes must be defined. As
discussed in the general building stock section, the wind building characteristics schemes define the
distribution of specific building characteristics. For the site‐specific facilities these characteristics are
known, so rather than define a distribution, a single attribute can be selected. Simple as it may seem,
this is complicated by the fact that for each structural type different attributes may be selectable, the
selections are limited to only a few attributes, and only a limited number of schemes may be created. It
is possible to edit the collected data fields as needed, depending on the structural type, the roof shape
(hip, gable, or flat), the roof cover type (shingle or metal, built‐up or single ply), and the area of openings
(low, medium, or high) may be edited. In order to accommodate all of the different combinations of
shape, cover, and openings, 18 separate schemes were created along with an average scheme for each
of the 4 modeled counties, giving a total of 22 schemes. These were given a number which defines the
roof shape, cover and a suffix (low, med, or high) to define the opening area. Table 5.4 defines the
different scheme names. Of these 22 schemes the HAZUS model only allows the import of 10, so the
most commonly occurring 10 schemes were imported into each study region. A summary of the Wind
Building Characteristic Schemes for each structural type is provided in Appendix 3.
Table 5.4 ‐ Wind building scheme name definitions
Scheme Name Roof Shape RoofCover 1
RoofCover 2
Area of Openings
1
Hip
Shingle
Built-Up
Low, Medium, High
2
Hip
Metal
Single Ply Membrane Low, Medium, High
3
Gable
Shingle
Built-Up
Low, Medium, High
4
Gable
Metal
Single Ply Membrane Low, Medium, High
5
Flat
Shingle
Built-Up
Low, Medium, High
6
Flat
Metal
Single Ply Membrane Low, Medium, High
Once the site‐specific inventory is imported into the model, the wind building types and wind building
scheme names are defined, and an analysis can be run. This can be done in conjunction with the general
building stock analysis. Again, the probabilistic scenario was the primary hazard utilized for analysis.
Although the site‐specific analysis does not produce annualized losses or economic losses, it does give
probabilities of damage states at each return period. From these probabilities, however, an estimation
of the building dollar loss can be made. This estimation is made by summing the product of the
probability of each damage state, the percentage of building replacement cost associated with each
state, and the building value. Table 5.5 shows the replacement cost ratios of each damage state as
defined within the HAZUS technical manual. The site‐specific analysis also yields the estimated number
of days of lost functionality for each building, which is proportional to the extent of building damage and
therefore a good indication of vulnerability.
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Table 5.5 ‐ Replacement cost ratios for each damage state
Damage State (% of Replacement Cost)
Occupancy
Slight Moderate Extensive Complete
RES1
2
10
44.7
100
RES2
2
10
37.5
100
RES3A
2
10
41.3
100
RES3B
2
10
41.3
100
RES3C
2
10
41.3
100
RES3D
2
10
41.3
100
RES3E
2
10
41.3
100
RES3F
2
10
41.3
100
RES4
2
10
41.4
100
RES5
2
10
41.8
100
RES6
2
10
41.8
100
COM1
2
10
41.4
100
COM2
2
10
41.8
100
COM3
2
10
40
100
COM4
2
10
40.4
100
COM5
2
10
39.6
100
COM6
2
10
39.8
100
COM7
2
10
39.7
100
COM8
2
10
39.1
100
COM9
2
10
39.5
100
COM10
2
10
45.6
100
IND1
2
10
35.5
100
IND2
2
10
35.5
100
IND3
2
10
35.5
100
IND4
2
10
35.5
100
IND5
2
10
35.5
100
IND6
2
10
35.5
100
AGR1
2
10
40.7
100
REL1
2
10
40.5
100
GOV1
2
10
40.2
100
GOV2
2
10
39.9
100
EDU1
2
10
43.5
100
EDU2
2
10
44.2
100
Based on the results of the site‐specific analysis, a list of the buildings that are indicated by the model to
have the highest dollar losses and loss of functionality was created for each campus. It should be noted
that the buildings of highest value are typically ranked amongst the top of these lists and are usually
calculated to have the highest dollar losses. This does not necessarily mean that these structures will be
extensively damaged during a hurricane; in fact these buildings may suffer the least damage of the
inventory. However, because of their high value, even a small percentage of damage will result in high
losses, and since the modeled damage represents only an estimated average of a particular type of
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building, a nominal amount of damage is always computed. Given this information, these buildings
should be further reviewed to some extent because they represent the highest risk of financial losses.
The lists of the most vulnerable structures for each campus are given in Tables 5.6 through 5.13. Due to
the number of buildings on the UH Mānoa campus, only buildings with the top 5% of calculated dollar
losses are shown in the list; for all other campuses the top 10% of buildings are shown if not at least the
top five. Figures 5‐9 through 5‐16 in Appendix 5‐5 indicate the locations of buildings on each UH campus
with the highest computed dollar losses from hurricanes.
A better indication of the structures most likely to experience the highest extent of damage, is the loss
of functionality. However, some of these buildings may be of little value or concern and therefore it may
not be desirable to further investigate mitigation options in all cases. For these reasons, only buildings
with a value of greater than $500,000 are included in the vulnerability lists of each campus. These
buildings are listed at the bottom of Tables 5.6 through 5.13, and are shown on Figures 5‐17 through 5‐
24 in Appendix 5‐5.
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Table 5.6 ‐ List of most vulnerable/highest risk buildings at UH Mānoa

UH Manoa ‐ Building Vulnerability List

High Loss of Functionality

High Dollar Losses

Building
Hamilton Library
Pacific Ocean Science & Technology (POST)
Biomedical Sciences Building
Parking Structure ‐Phase II
St. John Laboratory Complex
Hale Manoa
Agricultural Science Facility
Marine Sciences Building
Art Building
John A. Burns Hall
Holmes Hall
Saunders Hall
Shidler College of Business
Campus Center
Music Building
HECO Substation
Hale Anuenue
Waahila Faculty Housing Buildling A
Waahila Faculty Housing Buildling B
Waahila Faculty Housing Buildling C
Waahila Faculty Housing Buildling D
Waahila Faculty Housing Buildling E
Gartley Hall
Dean Hall
Maintenance Shop
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Total Number of Campus Buildings =

283

1000‐year Hurricane Event Vulnerability
Loss of
Modeled Building
$ Loss Risk
Functionality
$ Loss
Percentile
(Num. of Days)
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

26,816,991
20,499,998
16,399,652
14,762,446
12,356,010
11,344,822
10,541,565
10,450,123
10,340,974
9,321,435
8,425,373
8,321,012
8,164,085
7,946,411
447,137
840,855
1,382,331
1,875,203
1,875,203
1,875,203
1,875,203
1,804,101
951,033
728,738
1,999,781

>95%
>95%
>95%
>95%
>95%
>95%
>95%
>95%
>95%
>95%
>95%
>95%
>95%
90‐95%
60‐70%
60‐70%
70‐75%
75‐80%
75‐80%
75‐80%
75‐80%
75‐80%
60‐70%
60‐70%
75‐80%

66
60
59
70
70
149
69
69
94
127
69
69
69
94
387
386
259
256
256
256
256
252
236
236
190
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Table 5.7 ‐ List of most vulnerable/highest risk buildings at UH Hilo & Hawai’i CC

High Loss of Functionality

High Dollar Losses

UH Hilo & Hawaii CC ‐ Building Vulnerability List

Building
UHHilo Musuem and Astronomy Building
UHH‐LEARNING RESOURCES CENTER
Kukahauula Institute of Astronomy
UHH‐UCB
UHH‐KANAKA'OLE HALL (EKH)
UHH‐CAMPUS CENTER BUILDING
UHH‐HALE KANILEHUA DORMITORY
UHH‐HALE KAUANOE‐DORM II
UHH‐BUSINESS OFFICE
UHH‐LIFE SCIENCE COMPLEX
UHH‐WENTWORTH HALL
Panaewa‐Covered Equine Arena
UHH‐THEATER
UHH‐HALE IKENA, B
HAW CC‐OCET & Financial Aid
HAW CC‐CAS, ART LABS
Fish Hatchery Greenhouse
Pearl Hatchery Greenhouse
HAW CC‐TRADE & INDUS/LABS
HAW CC‐TRADE & INDUS/LABS
HAW CC‐CARPENTRY SHOP B
HAW CC‐Agricultural Mechanics & Biology Lab
HAW CC‐Learning Center & IT Support
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132

1000‐year Hurricane Event Vulnerability
Loss of
Modeled Building
$ Loss Risk
Functionality
$ Loss
Percentile
(Num. of Days)
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

4,577,015
3,374,601
3,342,365
2,759,306
2,023,685
1,758,364
1,398,069
1,330,454
1,244,384
1,024,260
975,155
933,623
900,880
606,652
247,113
236,740
697,833
697,833
591,631
591,631
548,605
429,064
429,064

>95%
>95%
>95%
>95%
>95%
>95%
90‐95%
90‐95%
90‐95%
90‐95%
90‐95%
90‐95%
90‐95%
80‐85%
50‐60%
50‐60%
85‐90%
85‐90%
80‐85%
80‐85%
75‐80%
70‐75%
70‐75%

100
28
47
28
31
28
131
31
57
57
44
280
28
322
239
211
129
129
100
100
100
100
100

Risk and Vulnerability Assessment 5 - 23

Table 5.8 ‐ List of most vulnerable/highest risk buildings at Honolulu CC

High Loss of
Functionality

High Dollar
Losses

Honolulu CC ‐ Building Vulnerability List

Building
HCC‐LIBRARY/CLASSROOM BLDG
HCC‐PACIFIC AEROSPACE TRAING CTR
HCC‐CAMPUS CENTER/CLASSROOM
HCC‐INDUSTRIAL TRADE COMPLEX
HCC‐GENERAL CLASSROOM BLDG
HCC‐OFFICE/STORAGE OPS MAINT
HCC‐CHILDCARE #1
HCC PALAMA STATION
HCC‐HEAVY EQMT MAINT/REPAIR
HCC‐OPERATIONS MAINTENANCE (REFRIGERATION)
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Total Number of Campus Buildings =

31

1000‐year Hurricane Event Vulnerability
Loss of
Functionality
Modeled Building
$ Loss Risk
(Num. of Days)
$ Loss
Percentile
$
$
$
$
$
$
$
$
$
$

9,669,375
8,926,180
7,325,109
6,653,459
2,662,775
336,058
289,374
574,171
2,603,380
1,061,860

>95%
90‐95%
90‐95%
85‐90%
70‐75%
<50%
<50%
<50%
70‐75%
50‐60%

150
157
150
113
117
492
389
264
255
255
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Table 5.9 ‐ List of most vulnerable/highest risk buildings at Maui CC

High Loss of
Functionality

High Dollar
Losses

Maui CC ‐ Building Vulnerability List

Building
MCC‐STUDENT CENTER BLDG
MCC‐KA LAMA (BUSINESS ED)
MCC‐KAAIKE (MEDIA‐TELECOM)
MCC‐PAINA (CULINARY)
MCC‐LAULIMA (OCET)
MCC‐DORMITORY BLDG B
MCC‐DORMITORY BLDG A
MCC‐DORMITORY BLDG C
MCC‐CARPENTRY SHOP
MCC‐BUILDING TRADES SHOP
MCC‐WELDING SHOP
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Total Number of Campus Buildings =

53

1000‐year Hurricane Event Vulnerability
Loss of
Modeled Building
$ Loss Risk
Functionality
$ Loss
Percentile
(Num. of Days)
$
$
$
$
$
$
$
$
$
$
$

3,963,830
3,826,589
3,825,502
3,289,192
2,846,063
493,481
477,619
345,843
1,321,503
1,036,858
1,036,858

>95%
>95%
90‐95%
90‐95%
90‐95%
60‐70%
60‐70%
60‐70%
80‐85%
75‐80%
75‐80%

144
104
117
101
104
478
466
377
241
241
241
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Table 5.10 ‐ List of most vulnerable/highest risk buildings at Kaua’i CC

High Loss of
Functionality

High Dollar
Losses

Kauai CC ‐ Building Vulnerability List

Building
KAUAI CC‐LRC/ADMIN
KAUAI CC‐CAMPUS CENTER BLDG
KAUAI CC‐THEATER
KAUAI CC‐ELECTRONIC TECH
KAUAI CC‐NURSING/BUS EDUCATION
KAUAI CC‐NATURAL SCIENCE BLDG
KAUAI CC‐SOCIAL SCIENCE
KAUAI CC‐FACULTY BLDG#1
KAUAI CC‐WELDING SHOP#2
KAUAI CC‐MACHINE SHOP
KAUAI CC‐CARPENTRY SHOP
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49

1000‐year Hurricane Event Vulnerability
Loss of
Functionality
Modeled Building $
$ Loss Risk
(Num. of Days)
Loss
Percentile
$
$
$
$
$
$
$
$
$
$
$

3,180,076
2,460,428
2,343,360
1,849,763
1,262,318
1,095,069
558,699
243,949
198,675
847,647
1,201,316

>95%
>95%
90‐95%
90‐95%
85‐90%
85‐90%
70‐75%
60‐70%
60‐70%
75‐80%
85‐90%

158
130
105
105
158
130
239
239
239
198
173
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Table 5.11‐ List of most vulnerable/highest risk buildings at Leeward CC

High Loss of
Functionality

High Dollar
Losses

Leeward CC ‐ Building Vulnerability List

Building
LCC‐THEATER (F‐3)
LCC‐STUDENT CENTER BLDG (E)
LCC‐LIBRARY
LCC‐BIOLOGICAL SCIENCES (C‐2)
LCC‐AUTOMOTIVE SHOP
LCC‐ARTS & MUSIC BLDG (F‐1)
LCC‐LANGUAGE ARTS (J‐1)
LCC‐DRAFTING TECHNOLOGY (D‐2)
LCC‐FINE ARTS BLDG (F‐2)
LCC‐PHYSICAL‐SCIENCES (C‐1)
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25

1000‐year Hurricane Event Vulnerability
Loss of
Modeled Building
$ Loss Risk
Functionality
$ Loss
Percentile
(Num. of Days)
$
$
$
$
$
$
$
$
$
$

3,763,766
3,363,307
3,323,923
3,066,644
2,589,947
1,138,765
2,154,091
2,146,638
1,848,837
1,840,530

>95%
90‐95%
85‐90%
80‐85%
75‐80%
<50%
75‐80%
70‐75%
60‐70%
60‐70%

111
111
141
111
138
156
111
111
111
111
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Table 5.12 ‐ List of most vulnerable/highest risk buildings at Windward CC

High Loss of
Functionality

High Dollar
Losses

Windward CC ‐ Building Vulnerability List

Building
WCC‐HALE PALANAKILA (HUMANITIES)
WCC‐HALE AKOAKOA (CAMPUS CNTR)
WCC‐HALE IMILOA (NATURAL SCIENCE)
WCC‐ECKERDT BLDG
WCC‐IOLANI BLDG
WCC‐WHITE HOUSE (HAWAIIAN STUDS.)
WCC‐MAINTENANCE SHOP
WCC‐HALE ULUWEHI (GREEN HOUSE)
WCC‐HALE AWA
WCC‐HALE KUHINA (OCET)
WCC‐WAIPA BLDG
WCC‐MAHI BLDG
WCC‐JUDD BLDG
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Total Number of Campus Buildings =

19

1000‐year Hurricane Event Vulnerability
Loss of
Modeled Building $
$ Loss Risk
Functionality
Loss
Percentile
(Num. of Days)
$
$
$
$
$
$
$
$
$
$
$
$
$

7,736,192
5,252,740
5,072,542
3,221,770
1,512,026
348,168
1,465,913
712,940
1,089,657
1,059,910
1,016,369
756,529
721,996

90‐95%
85‐90%
80‐85%
75‐80%
70‐75%
<50%
60‐70%
<50%
60‐70%
50‐60%
50‐60%
<50%
<50%

145
196
196
148
148
494
278
278
148
148
148
148
148
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Table 5.13 ‐ List of most vulnerable/highest risk buildings at Kapi'olani CC

High Loss of
Functionality

High Dollar
Losses

Kapiolani CC ‐ Building Vulnerability List

Building
KCC‐LAMA (LIBRARY)
KCC‐OHIA (CAMPUS CENTER)
KCC‐OHELO (FINE DINING)
KCC‐KOPIKO (NURSING) A
KCC‐KALIA
KCC‐KOA (ART) A
KCC‐ILIAHI (CLASSROOMS) B
KCC‐ILIMA (ADMINISTRATION) A
KCC‐ILIMA (ADMINISTRATION) C
KCC‐ILIMA (ADMINISTRATION) B
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32

1000‐year Hurricane Event Vulnerability
Loss of
Modeled Building $
$ Loss Risk
Functionality
Loss
Percentile
(Num. of Days)
$
$
$
$
$
$
$
$
$
$

5,419,572
4,029,900
3,405,890
2,548,621
1,744,349
875,934
463,187
691,213
521,746
516,261

>95%
90‐95%
90‐95%
85‐90%
60‐70%
<50%
<50%
<50%
<50%
<50%

222
222
219
219
219
569
296
263
263
263
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5.2.3

Floods

The HAZUS‐MH flood model was used to assess the vulnerability of each UH campus to potential
flooding events. There are two types of flood hazards that can be investigated with the HAZUS
flood model: coastal and riverine. In our analysis of the UH inventory, attempts were made to
run both of these models. A detailed discussion on all technical aspects of the HAZUS flood
model can be found within the technical manual at
www.fema.gov/plan/prevent/HAZUS/hz_manuals.shtm.
Only a site‐specific analysis is required for our use of the flood model, since the direct output is
economic loss. Once the process of importing the site‐specific inventory (as described in the
hurricane section of this report) is completed, the task does not need to be repeated for the
flood model; however model‐specific attributes should be updated to reflect the vulnerability of
the individual structures. The attributes unique to the flood model include foundation type, first
floor height above ground surface, and flood protection measures.
The coastal flood analysis was considered at all coastal campuses (UH Hilo, Hawai’i CC, and Maui
CC). This model uses a digital elevation map (DEM) and user‐imputed coastal flood data to
determine the inland extent and depth of a flood scenario. Our analysis of the coastal campuses
was run with a lack of reliable theoretical or historical flood elevation and return period data,
and therefore the results are considered too speculative to report. However, knowing that the
coastal flood potential does exist, and using some engineering judgment, a slightly elevated
expected annual flood loss was assigned to these campuses.
The riverine flood model uses a DEM to develop a stream network at locations of low elevation
where theoretically stream flow should occur. For the Hawaiian Islands, the riverine flood model
is not fully developed and does not possess all of the functions which are enabled in other
portions of the United States. The primary deficiency of the model is the incapacity to determine
stream flows at standard return period intervals for theoretical flood events. Therefore, this
data must be either derived empirically from historical stream flow, rainfall, and watershed
data, or it must be obtained from prior research. Unfortunately, the stream flow data at most
UH campus locations is limited, adding additional uncertainty to the empirical equations; aside
from the Mānoa Stream at UH Mānoa, little other research data is available. Therefore,
judgment was used to determine flood scenarios using the best available data.
It should be noted that the HAZUS models stream flow based on the natural topography of the
land, and therefore any blockage of a channel by debris cannot be directly modeled. The
analysis results are for scenarios where stream beds and drainage channels are well‐maintained.
Therefore, events similar to the October 30, 2004 UH Mānoa flood cannot be easily replicated
with this model.
Once the stream network was developed, flood scenarios were created at any stream nearby a
UH Campus. The flood scenarios consisted of selecting the appropriate stream reaches and
imputing a predetermined flow rate corresponding to a return period event. Of all the
campuses, the model determined that only UH Mānoa and Honolulu CC had streams within
close enough proximity to create a significant flood hazard to the building inventory.
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Caution may be advisable when using the results of these analyses for any planning purposes.
First, some judgment was used when evaluating the stream flow data which controls the depth
and extent of the flood grid, and therefore has a significant effect on modeled losses. Also, the
HAZUS flood model is generally in the developmental stages and unexplained errors can and do
occur. For example, a specific flow rate assigned to a stream can create an unusual flood extent
that does not follow the expected pattern of higher and lower magnitude stream discharges.
Furthermore, the flood scenarios predicted at the Honolulu CC campus have not been recorded
historically. Despite these facts, the results of the model represent a theoretical evaluation of
the UH Systems inventory, and highlight locations where further investigation may be
considered.
Regardless of flooding predicted by the HAZUS model, all campuses were assigned some
nominal average annual flood loss to account for the possibility of flash flooding due to a heavy
rainfall event or some other unforeseen flood hazard. The estimated average annual flood
losses for all campuses are shown in Figure 5‐25.
The model predicted losses from theoretical flooding events at UH Mānoa ranging from $3‐18
Million for return periods between 10‐500 years. Figures 5‐26 and 5‐27 show the typical extent
of a UH Mānoa flood and the buildings primarily affected. The losses predicted at Honolulu CC
for a 100‐year flood by the HAZUS model totaled nearly $20 Million. Without historical evidence
to substantiate this value, and with all other uncertainties involved, the value was reduced 75%
when computing the average annual loss. The spatial extent and affected buildings at Honolulu
CC are shown in Figure 5‐28. Figures 5‐29 and 5‐30 in Appendix 5‐5 show estimated dollar losses
from flood risk for the UH Mānoa and Hawai’i CC campuses, respectively.
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Figure 5‐25 ‐ Average annual flood loss for all UH campuses
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Figure 5‐26 ‐ Spatial extent and buildings affected by a theoretical 50‐year flood at UH Mānoa
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Figure 5‐27 ‐ Zoom in of the area moist effected by a UH Mānoa 50‐year flood
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Figure 5‐28 ‐ Spatial extent and buildings affected by a theoretical 100‐year flood at Honolulu CC

University of Hawai‘i System-wide Multi-Hazard Mitigation Plan

Risk and Vulnerability Assessment 5 - 35

5.2.4

Drought

According to the Western Drought Coordination Council (WDCC), drought risk is a function of one’s
vulnerability to drought, the frequency of occurrence, and the severity of drought conditions (Knutson
et al., 1998). Vulnerability is defined as the characteristics of populations, their activities, and/or the
environment that make the population susceptible to the effects of a drought. According to the State of
Hawai’i Commission on Water Resources Management, the degree to which one is vulnerable depends
on the environmental and social characteristics of the region, and is measured by the ability to
anticipate, deal with, resist and recover from a drought (SOEST and SSRI, 2003).
The actual risk and vulnerability of urban areas and the UH system to drought is not as clear as with
other hazards. Since the campuses and facilities are serviced by the public water systems, there is less
perception of risk. As a Land Grant institution, University of Hawaii researchers work with the
agricultural community, and work to identify and help reduce drought risks.
The purpose of the Drought Risk and Vulnerability Assessment and GIS Mapping Project convened by
the Commission on Water Resource Management, was to supplement Hawai’i’s State Drought Plan by
assessing drought risk statewide. The three impact sectors assessed include the agriculture sector, the
water supply sector, and the environment, public health and safety sectors. This portion of the
Assessment, as it relates to the UH System, is discussed in Section D below.
The Drought Risk and Vulnerability Assessment Project’s scope of work included:
- GIS‐based assessment of drought impact areas,
- Drought frequency analysis,
- Integration of these components to form a vulnerability analysis.
The project did not calculate costs associated with drought, but instead focused on identifying risk areas
to focus mitigation efforts on.
GIS‐Based Analysis of Drought Risk to the Water Supply Sector
The Hawai’i Drought Plan utilizes a drought stage categorization while developing the Standardized
Precipitation Index (SPI) (formulated by T.B. McKee, N.J. Doesken, and J. Kleist in 1993). There are 3
stages of drought and a “Near Normal” period that are considered within the Hawai’i Drought Plan:
Stage One (Moderately Dry); Stage Two (Severely Dry); and Stage Three (Extremely Dry).
The discussion of the results of the drought risk assessment is made county by county, and can be used
to provide some form of early warning of drought impact, drought severity, and what sectors to
monitor.
In the County of Hawai’i, most of the areas of concern with regards to drought impacts are on the
western side of the island, coinciding with low rainfall zones. For the water supply sector, all drought
stages produce significant risk on the western side of the island. The southern part of the island is also
vulnerable to drought risk. UH Hilo and Hawai’i CC are located in Hilo, on the east side of the island,
which has higher rainfall and lower drought risk potential.
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Table 5.14: Water Supply Sector Drought Risk Areas by County
Water Supply Sector
Drought Stage

County
Moderate
Hawai’i County
Maui County
Honolulu County

Kona, South Point
Kula, Kahului,
Wailuku, Hana,
Lahaina
Central O’ahu
(Mililani/Waipio)

Severe
Kona, Kau

Extreme
Kona, windslopes of
Hamakua

Kula, Hana

Kula

Central O’ahu

Ewa, Haleiwa

Koloa, Anahola,
Lihue, Poipu, Koloa
Kapaa, Lihue,
region
Poipu
Source: Drought Risk and Vulnerability Assessment and GIS Mapping Project, 2003.
Kaua’i County

In the County of Maui, the greater part of the population lives within low rainfall regions of Central Maui
(Kula, Wailuku, Kahului, and Makawao) and on the Lahaina Coast. Although there appears to be
adequate public water service, this may be misleading, with the increasing tourist and residential
developments in these regions compounded with low rainfall. Additionally, Kula and Makawao are
served by surface water systems originating in East Maui, thus increasing the vulnerability of these areas
to drought. Risk from even a moderate drought could produce water supply impacts affecting the
population. Maui CC is located in Kahului, and thus is susceptible to drought impacts affecting the
Central Maui region. Kahului’s water supply, however, is supplied by groundwater wells and thus is less
susceptible to severe drought impacts than other areas serviced by surface water systems.
The City and County of Honolulu has an extensive integrated public water system that provides water to
nearly the entire island, thus decreasing vulnerability of the public water supply to drought impacts.
However, if a severe drought persisted for over one or two years, the groundwater supply would be
depleted to a large extent and the entire island would be affected, despite the extensive groundwater
integrated public water system. For moderate drought based on 12‐month SPI, the most at‐risk area for
drought impacts is the area of central O’ahu, including Mililani and Waipio. Although this area is not
entirely in the low‐rainfall zone of O’ahu, it is characterized by an increasing population which places
additional demand on current water supplies. Other areas of moderate risk include areas near Salt Lake
and Central Honolulu, which have high populations and are within medium rainfall zones. In the severe
drought stage, at‐risk areas extend from the North Shore to Central O’ahu, with most at‐risk areas falling
in the Waipio/Mililani region. Leeward Community College is located within the Central O’ahu region
and is the UH campus most at risk of drought impacts from a public water supply standpoint.
Nonetheless, due to the integrated nature of O’ahu’s water supply, if a prolonged severe drought
affected O’ahu, all of the UH O’ahu campuses could potentially be impacted by the depletion of
groundwater resources.
Kaua’i has an extensive water supply system that covers nearly the entire population, but this may be
misleading. From the Vulnerability Analysis, it was determined that the majority of the developed lands
coincide with low rainfall zones; hence, it would appear that these areas are susceptible to drought risk.
Still, only a few of these lands fall in the zones of maximum drought frequency. One area that stands out
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through the severe and extreme drought stages is the Koloa region. Kaua’i CC is located in Līhu'e and is
less susceptible to drought impacts on Kaua’i.
GIS‐Based Analysis of Drought Risk to Agriculture
While drought risk to agriculture is unlikely to significantly affect the UH campuses in a direct manner, it
is likely to have significant impacts on agriculture research projects conducted at CTAHR facilities. CTAHR
has a number of off‐campus facilities where research is conducted on a variety of crops. The impacts of
drought to these facilities could range from affecting results of research projects, to destroying entire
crops. Such impacts would affect the CTAHR program and the University through delay or termination of
projects, loss of grants, and loss of intellectual property.
CTAHR facilities are located throughout the Hawaiian Islands and have varying vulnerability to drought
depending on their locations, on the crops being planted, and on the mode of agriculture (intensive or
extensive). Intensive agriculture involves the use of fertilizers, pesticides, and irrigation; extensive
agriculture on the other hand tends to use lower levels of human inputs and thus is more dependent on
natural resources such as soil fertility and climate. While no information was provided for this report on
specific research projects and crop plantings conducted at each of the CTAHR facilities, vulnerability of
the facilities has been assessed based on average rainfall amounts in the area of each facility, the County
water supply network, and water supply drought risk areas identified in Table 5.14 above. Facilities
located in low rainfall areas without County water supply will be most susceptible to even moderate
drought events. Table 5.15 below summarizes the drought vulnerability of CTAHR facilities throughout
the islands.
In the Hawai’i Drought Risk and Vulnerability Assessment, average rainfall data GIS layers from DBEDT’s
Statewide GIS Program were used to create maps identifying terciles of high, medium and low median
annual rainfall for each county. Agricultural land located within low rainfall tercile zones are considered
more vulnerable to drought impacts. Likewise, the same rainfall tercile maps were used to create
Figures 5‐31 through 5‐34 (in Chapter 5 Appendix E), which show the relative vulnerability of CTAHR
facilities to drought impacts.
Table 5.15: Drought Vulnerability of CTAHR Facilities
Rainfall
Percentile

Water Service
Area

Relative Drought
Vulnerability

Kaua’i
Kaua’i Extension Office

Low

Yes

Moderate

Kaua’i Agricultural Research Center

Low

Yes

Moderate

Medium

Yes

Low

Low

Yes

Moderate

Wahiawa Extension Office
Kaneohe Extension Office
Poamoho Research Station

Medium
Medium
Medium

Yes
Yes
Yes

Moderate / Low
Low
Moderate

Waialee Livestock Research Station

Medium

Yes

Low

CTAHR Facility

O’ahu
Honolulu Extension Office
Pearl City Urban Garden Center
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Waimanalo Research Station

Medium

Yes

Low

Maui
Kahului Extension Office
Molokai Extension Office

Low
Low

Yes
Yes

Moderate
Moderate

Maui Agricultural Research Center

Low

Yes

High

Haleakala Experiment Station

Low

Yes

High

Medium
Low
Low

Yes
Yes
Yes

Low
Moderate
Moderate/High

Medium

Yes

Low

Medium
Low
Low

No
Yes
Yes

Moderate
Moderate/High
Moderate/High

Hawai’i
Hilo Extension Office
Kamuela Extension Office
Kona Extension Office
Beaumont Research Center
Hamakua Experiment Station
Kona Research Station
Lalamilo Research Station
Malama‐ki Research Station

Medium
Yes
Low
Mealani Research Station
Low
No
High
Waiakea Research Station
Medium
Yes
Low
Volcano Research Station
Medium
No
Moderate/High
Data Source: Hawai’i Drought Risk and Vulnerability Assessment and GIS Mapping Project, 2003
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5.2.5

Wildfires

Vulnerability of human settlements to wildland fires is directly linked to the issues surrounding urban‐
wildland interface. The urban‐wildland interface is an area where human settlements such as homes,
ranches and farms abut with areas considered to be wildlands. Urban expansion has caused both an
increase in the incidence and the extent of urban‐wildland interface areas.
Drought is a factor that can induce wildfires, but it should by no means be considered as the sole cause
of wildfires. A number of other factors affect the potential of wildfires, including land cover, forest type
and management, presence of fuel sources among other factors.
In considering vulnerability of an area to wildfires, it is assumed that low rainfall areas, because of the
lack of moisture in vegetation, have increased opportunities for fires to start and spread more readily.
However, wildfires can occur anywhere, hence the need to use other correlating factors to evaluate
wildfire vulnerability. Within the urban‐wildland interface, vegetation and land cover are assumed to be
an indicator of vulnerability. Different land/vegetation cover tends to determine the type of fire that
may occur. According to NOAA’s National Fire Danger Rating System (NFDRS, available at:
http://www.wrh.noaa.gov/sew/fire/olm/nfdrs.htm), there are four types of wildfires with distinct burn
patterns and controllability means: ground fires, surface fires, crown fires and spotting fires. Ground
fires burn within the natural litter, roots, and high organic soils of the wildland areas, and once these
fires start, they are difficult to detect and control. Often times these fires rekindle after being thought to
be extinguished. Surface fires tend to burn in grasses and low shrubs, and tend to move very rapidly.
Crown fires burn in the tops of trees, and once they are started, they are difficult to control, so the wind
plays an important factor in the severity of crown fires. Spotting fires can be produced by crown fires,
wind factors, and topography, as embers are thrown ahead of the main fire. Depending on the
vegetation, spotting fires can be particularly difficult to control.
Another important assumption made in the State of Hawai’i Drought Risk and Vulnerability Assessment
and GIS Mapping Project, was that wildfires tend to occur in the same places over and over again; and
thus, past burn areas are highly vulnerable to future wildfires. This is due to the fact that wildfires are
most often caused by human negligence, arson, or accidents, and thus often occur along road corridors
and near interface communities.
GIS‐based Analysis of Wildfire Vulnerability
GIS layers used in the State of Hawai’i Drought Risk and Vulnerability Assessment and GIS Mapping
Project to determine wildfire vulnerability included:
1) Past statewide wildland fire burn areas
2) Median annual rainfall classified into terciles of High, Medium, and Low rainfall zones
3) Census designated places that designate “Communities at Risk”. “Communities at Risk” is a term
that was developed by the National Fire Plan to represent those communities that are at the
wildland‐urban interface and are at risk to wildland fires.
The GIS maps produced in that report have been reproduced as Figures 5‐35 through 5‐38, with the
addition of UH campuses and facilities, in order to assess the relative risk of wildfire impacts for the UH
system. Community risk is a factor of past wildfire occurrence frequency, average rainfall amounts,
vegetation cover, and community vulnerability.
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Results of the State of Hawai’i Drought Risk and Vulnerability GIS analysis indicated that, on the Island of
Hawai’i, the majority of wildfires recorded (40 out of 48 from 1953 to 2001) occurred in “low rainfall”
zones, particularly on the western and central parts of the Island. Most of the fires occurred in
agricultural and conservation land use zones. The campuses of UH Hilo and Hawai’i CC are both located
within the urban zone of Hilo in a medium rainfall area and are near agricultural lands. The two
campuses are within a “Community at Risk”, but, because of the moderate rainfall of the eastern side of
the Island of Hawai’i, the risk of wildfire is lower than in other parts of the island.
On the Island of Maui, a greater proportion of wildfires also occurred in “low rainfall” zones, as well as
proximal to populated areas and not in remote locations. The campus of Maui CC is located within the
urban zone of Kahului which lays in a “low rainfall” zone, and is within a census‐designated “Community
at Risk” of wildfires.
Records for the City and County of Honolulu only covered the period from 1998 to 2002, and indicated
greater incidence of wildfires in Central and West O’ahu, either in “low rainfall” zones or between zones
of low to medium rainfall within agricultural lands. The City and County of Honolulu have the largest
number of “Communities at Risk”, primarily due to the fact that 72 percent of the State’s population
lives within this County, and there is a larger mix of urban/rural land than open land. All of the O’ahu
campuses of the University of Hawai’i are located within census‐designated “Communities at Risk”.
Campuses located within low rainfall zones include Kapiolani CC, Honolulu CC and Leeward CC. Leeward
CC is also located near the Central O’ahu Waipī'o area, where several wildfires have previously been
recorded; consequently, Leeward CC may be at higher risk of impact from wildfires. Honolulu CC is not
located near the urban‐wildland interface, but well within the urban zone, and thus is at lower risk of
impact from wildfires. Kapi'olani CC is located adjacent to the Diamond Head conservation zone, and
thus may have some risk of impacts from wildfire. Both UH Mānoa and Windward CC are located within
medium to high rainfall zones and in urban‐wildland interface areas. While higher rainfall decreases the
potential for catastrophic wildfires, the vicinity of wildland areas to these campuses increases the
possibility of impact from wildfires, particularly during drought years.
The County of Kaua’i has had the fewest incidences of wildfires. Based on the Drought Risk and
Vulnerability GIS analysis, wildfires do not appear to be much of a problem on Kaua’i; however, as stated
previously, wildfires can occur anywhere, even if vulnerability appears to be low. The campus of Kaua’i
CC is located adjacent to a main highway and at an urban‐agricultural land interface. The campus is also
located within a “low rainfall” zone of Kaua’i. Consequently, while the overall vulnerability to wildfires in
Kaua’i may appear to be low, the campus could be at risk of impact from wildfires, particularly during
drought years.
The State’s Drought Risk and Vulnerability Assessment did not calculate potential costs associated with
wildfire damage. The assessment also did not take into account human settlement construction types at
the urban‐wildland interface in its evaluation of wildfire vulnerability.
For UH campuses, an estimate of vulnerability to potential wildfires can be obtained by assessing the
number of flammable structures (wood buildings, mobile homes) on each campus. Should a wildfire
affect any of the campuses, these structures will be more susceptible to destruction by fire. Table 5.16
below shows the number of buildings, square footage, and building/contents value of relatively more
flammable constructions (wood, mobile homes) on each campus. The table also indicates whether the
building contains hazardous materials, as these may cause more dangerous conditions in the event of a
wildfire.
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Table 5.16: Inventory of Buildings Highly Vulnerable to Fire Risks on UH Campuses

UH
Campus
KAUA’I
Kaua’i CC
O’AHU
UH
Mānoa
Honolulu
CC
Kapiolani
CC
Leeward
CC
Windwar
d CC
MAUI
Maui CC
HAWAI’I
UH Hilo
Hawai’i
CC

Total
Number of
Buildings

Number of
Wood or
MH
Buildings

Total Wood
Building
Area (ft2)

Total Wood
Building
Replacement
Value

48

16

13,502

$2,717,278

$407,592

283

206

1,613,566

$430,834,640

$114,383,062

31

6

14,778

$2,586,150

$1,178,591

32

4

15,413

$2,793,000

$457,240

No

25

5

6,206

$1,086,050

$162,908

No

19

1

3,089

$540,575

$81,086

No

53

13

33,897

$9,482,601

$1,404,343

N/A

98

34

103,865

$21,724,018

$6,461,948

Yes (4+
buildings)

27

9

23,868

$4,803,435

$658,128

Wood Building
Total Contents
Value

Hazard‐
ous
Material
Storage
N/A
Yes (5
buildings)
Yes (4
buildings)

N/A

UH Mānoa has the highest percentage (73%) of wooden buildings on campus; however, because they
tend to be smaller in size than buildings constructed with stronger materials such as concrete or
masonry, they only represent 21% of the total building area on campus. Wood buildings also tend to be
of lower value than other construction types and on the Mānoa Campus, so the total replacement value
of wood buildings represents only 19% of the total building replacement value for the campus. These
numbers are still significant and indicate a relatively high vulnerability of the Mānoa Campus to
potential impacts of wildfires.
The other campuses have lower vulnerabilities, with the percentage of wooden buildings ranging from
35% at UH Hilo, to 13% at Kapiolani CC; the replacement values of these wooden buildings ranges from
0.5% (Windward CC) to 9.2% (Hawai’i CC) of the total building replacement value of each campus. Table
5.17 below shows ratios of wood building to total building figures for each campus.
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Table 5.17: Ratio of Highly Vulnerable Buildings (Fire Risks) to Total Buildings

UH
Campus

Total
Number of
Buildings

KAUA’I
Kaua’i CC
O’AHU
UH Mānoa
Honolulu
CC
Kapiolani
CC
Leeward
CC
Windward
CC
MAUI
Maui CC
HAWAI’I
UH Hilo
Hawai’i CC

Ratio of
Wood
Buildings
to Total #
Bldgs

Ratio of
Wood
Building
Area to
Total Bldg
Area

Ratio of Wood
Building
Replacement
Value to Total
Bldg Replacement
Value

Ratio of Wood
Building
Contents Value
to total bldgs
contents value

48

33%

5.1%

3.0%

2.9%

283

73%

21%

19%

17%

31

19%

2.1%

1.2%

1.6%

32

13%

3.8%

2.3%

2.5%

25

20%

1.5%

0.8%

0.7%

19

5%

1.0%

0.5%

0.5%

53

25%

8.4%

7.1%

6.3%

98
27

35%
33%

10%
14%

6.4%
9.2%

8.2%
7.5%

In addition to UH campuses, CTAHR facilities can also be vulnerable to wildfires. These facilities are often
located at the urban fringe and in agricultural districts, and thus have generally higher risks of impact
from wildland fires. Wildfires can affect CTAHR facilities through the destruction of buildings, structures,
and building contents and research projects, thus leading to delay or termination of said projects, a loss
of grants, and a loss of intellectual property. CTAHR facilities are included on Figures 5‐35 through 5‐38
in Appendix 5‐5, which indicate areas of wildfire hazard. Based on the results of the GIS analysis, Table
5.18 below identifies relative vulnerability of CTAHR facilities throughout the islands.

Table 5.18: CTAHR Facilities Vulnerability to Wildfires
CTAHR Facility
Kaua’i
Kaua’i Extension Office
Kaua’i Agricultural

Rainfall
%

State Land
Use District

Community
at Risk

Wildfire
Historic
Burn Area

Wildfire
Vulnerability

Low
Low

Urban
Agriculture

Yes
Yes

No
No

Moderate / Low
Moderate
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Research Center
O’ahu
Honolulu Extension Office
Pearl City Urban Garden
Center
Wahiawa Extension Office
Kaneohe Extension Office
Poamoho Research
Station
Waialee Livestock
Research Station
Waimanalo Research
Station
Maui
Kahului Extension Office
Molokai Extension Office
Maui Agricultural
Research Center
Haleakala Experiment
Station
Hawai’i
Hilo Extension Office
Kamuela Extension Office
Kona Extension Office
Beaumont Research
Center
Hamakua Experiment
Station
Kona Research Station
Lalamilo Research Station
Malama‐ki Research
Station
Mealani Research Station
Waiakea Research Station
Volcano Research Station

Medium

Urban

Yes

No

Moderate

Low

Urban

Yes

No

Moderate

Medium
Medium

Urban
Urban

Yes
Yes

No
No

Moderate
Moderate / Low

Medium

Agriculture

No

Yes

Moderate / High

Medium

Agriculture

Yes

No

Moderate

Medium

Agriculture

Yes

No

Moderate

Low
Low

Urban
Agriculture

Yes
Yes

No
No

Moderate / Low
Moderate / High

Low

Agriculture

No

No

Moderate / High

Low

Agriculture

No

No

Moderate / High

Medium
Low
Low

Urban
Urban
Urban

Yes
Yes
Yes

No
No
No

Moderate / Low
High
High

Medium

Urban

Yes

No

Medium
Low
Low

Agriculture
Agriculture
Urban

No
Yes
Yes

No
No
No

Medium
Low
Medium
Medium

Agriculture
Conservation
Agriculture
Agriculture

No
No
Yes
Yes

No
No
No
No
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5.2.6 Climate Variability & Climate Change
The impacts of changes in extremes depend on both changes in climate and in ecosystem and societal
vulnerability. The degree of impacts is due, in large part, to the capacity of society to respond.
Consequently, a better understanding and awareness of the potential impacts of global climate change
is key to developing better mitigation measures and response actions by the University System and in
the State of Hawai’i in general.
In addition to the modeling efforts of the CCSP, a Pacific Islands Regional Assessment of the
Consequences of Climate Variability and Change was conducted and published in 2001. The Assessment
focused exploration of climate vulnerability in the context of six activities:
- Providing access to fresh water
- Protecting public health
- Ensuring public safety in extreme events
- Sustaining agriculture
- Sustaining tourism
- Promoting wise use of marine and coastal resources
Some of the findings and conclusions of the Assessment indicated general sectors of vulnerability of the
Pacific Islands that are of relevance to University of Hawai’i System function and resilience. Among
considerations of importance to the University of Hawai’i System are issues surrounding water supply,
which relies on rain‐fed sources (whether groundwater, surface water or water catchment), and thus
makes communities particularly susceptible to weather extremes like prolonged droughts. Additionally,
climate variability and climate change is likely to strain the public healthcare system, including that of
the UH System, by introducing more frequent infectious disease outbreaks. Changes in sea level from
polar ice caps melt and ocean expansion due to higher water temperatures, also presents significant
challenges to coastal communities and the coastal facilities of UH. Coastal flooding, increased coastal
erosion, and saltwater intrusion are among the major challenges that are likely to affect the University
of Hawai’i’s coastal and near‐shore resources. These resources include important UH research facilities
such as the Hawai’i Institute of Marine Biology, the Waikiki Aquarium, and JABSOM, and UH Maui
College. The Hawai’i Institute of Marine Biology is particularly at risk at it is located on a small low‐lying
island in Kaneohe Bay.
Table 5.19: Vulnerability to Climate‐Related Natural Hazards in Hawai’i
Coastal
Mud and
Cyclones,
Flooding
Landslides
River Flooding
Pacific
Hurricanes,
(sea‐level
(heavy
(heavy
Island
typhoons
variability)
rains/floods)
rains/floods)
Hawaiian
Medium
Medium
Medium
High
Islands

Drought
Medium‐High

Source: Pacific Island Regional Assessment of the Consequences of Climate Change and Variability, 2001.

The estimates and projections for risk from climate variability and change for the UH system can be
derived from looking at the other sections of this chapter related to risk from tropical storms, flooding,
and drought. Because climate change will exacerbate the impacts of other hazards, there are new
methods currently under development to look at changes based on various scenarios.
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5.2.7

Earthquakes

HAZUS Earthquake Model discussion
The HAZUSMH–MR3 software was again used to investigate the potential earthquake vulnerability of the
UH Campuses. Similar to the hurricane model, two types of analyses were performed: general building
stock analysis and site‐specific facility analysis. The general building stock analysis was conducted to
evaluate potential economic losses and vulnerability to the inventory as a whole, while the site‐specific
analysis was used to determine which specific structures may have the highest risk of damage or
financial loss. The earthquake, flood and hurricane models use key common data to ensure that there
are no discrepancies in the inventories when switching from hazard to hazard. Therefore, once the
general and specific inventory data has been imported as described in the Hurricane section of this
report, the process does not need to be repeated to run the earthquake model, such that only
parameters specific to the different hazard need to be adjusted.
The HAZUS earthquake model operates on similar methodology as the hurricane model, in that the
earthquake model evaluates the susceptibility of a site to ground motion or failure. In this way, direct
physical damages are computed when the earthquake’s forces (or spectral displacement) exceed a
structure’s capacity or fragility curve; the economic loss is then calculated based on the degree of
damage recorded and the prior value of the structure. Again, a much more detailed technical discussion
on all aspects of the earthquake model can be found in the HAZUS Earthquake Technical Manual at
www.fema.gov/plan/prevent/HAZUS/hz_manuals.shtm.
Building Stock Analysis
The task of overwriting the HAZUS default exposure databases (as described in the hurricane section) to
update the general building stock inventory successfully updates this data for all hazard models when a
study region containing either single or multiple hazards (hurricane, earthquake, and flood) is created.
With the UH exposure data per‐occupancy already in the model, the next step is to define and assign an
occupancy mapping scheme which correctly distributes the inventory value into general and specific
building types and seismic design levels. An advantage of creating a multi‐hazard region containing both
earthquake and hurricane analyses, is that once a general mapping scheme is assigned to the hurricane
model, it is also applied to the earthquake model. Again, this assigns the building value into a
distribution of wood, concrete, masonry, steel and manufactured structural types.
The analysis is further refined by assigning the correct distribution of specific building types. Although
some similarities exist, the earthquake‐specific building types and hurricane‐specific building types are
not the same. The definitions of all structural types considered by the model are included in Appendix 4.
To further complicate matters, HAZUS does not allow a simple import of specific building type mapping
schemes, as is available in the hurricane model. The specific building type distributions must either be
manually imputed, or the SQL server database for a region may be accessed and the default
distributions overwritten. Due to the large number of variables and the need to adjust values as data is
updated, the SQL server method was applied in these analyses. In addition to distributing the values
correctly into specific structural types, this process also defines the distribution of seismic design level.
The HAZUS seismic design level differs for each Hawaiian Island based on the adoption and
implementation dates of building code standards for different structural types. Also, the DAGS structural
design criteria for state buildings on all islands built between 1982 and 1998 is considered. A description
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of each of the seismic design level categories is presented in Table 5.20. Figure 5‐40 illustrates the
specific building type and design level distribution for wood structures with the EDU2 occupancy class
on the Island of Hawai’i.
Table 5.20 ‐ Seismic design level descriptions

Seismic Design
Level

Description

HC
MC
LC
PC
HS

High – Code
Moderate - Code
Low – Code
Pre – Code
Special High – Code

MS

Special Moderate – Code

LS

Special Low – Code

Building Quality Design Level
Code
Code
Code
Inferior
Superior
Superior
Inferior
Superior
Inferior

High
Moderate
Low
Low
High
Moderate
High
Low
Moderate

With the general building stock updated and the inventory value allocated within the appropriate
general building types, specific building types, and seismic design levels, an analysis can be run. The
probabilistic scenario was again the primary hazard utilized in the analysis of the UH building inventory.
This scenario yields expected economic losses from probabilistic ground motions at each census tract for
100, 250, 500, 750, 1000, 1500, 2000, and 2500‐year return period events as well as average annual
losses. The average annual losses calculated for each UH Campus are given in Figure 5‐41. The
earthquake vulnerability is obviously highest on the Island of Hawai’i due to the higher level of seismic
activity, however because of the high value of the UH Mānoa inventory, the highest average annual
losses are expected to occur there.
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Figure 5‐40 ‐ Specific building type and design level distribution example
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Figure 5‐41 ‐ Average annual earthquake losses for al UH Campuses
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Site‐specific Analysis of Essential Facilities
As with the general building stock, once the site‐specific inventory has been imported as
described in the hurricane section, the process does not need to be repeated for the earthquake
model. However, the default HAZUS database “eqschool” must be updated with the correct
earthquake structural type, seismic design level, soil type and foundation type for each building
in the inventory. The landslide susceptibility, liquefaction susceptibility, and water table depth
may also be adjusted for a particular site. However, at the UH campuses these variables are not
fully known, so the HAZUS default values were assumed in our analysis.
Like the hurricane model, the results of the site‐specific analysis of the earthquake model yield
probabilities of defined damage states and loss of functionality for individual structures. The
same method was applied here, including: assigning an economic loss based on the probability
of the various damage states; assigning a replacement cost ratio associated with each damage
state; and assigning the value of the building as described in the hurricane model. Unlike the
hurricane model however, the loss of functionality presented by the earthquake model is
expressed as a percentage of functionality after a given period of time (1, 3, 7, 14, 30, and 90
days).
Primarily for comparative purposes between the different structures, the time at which the
structure reaches 75% functionality was calculated from the results. Since the percentage of
functionality is unknown after 90 days from the event, any building that has not reached 75%
functionality after this period of time was assigned to the category “loss of functionality of
greater than 90 days.” Different time scale metrics are apparent when comparing the loss of
functionality predicted by the earthquake model and that predicted by the hurricane model. The
hurricane model commonly predicts loss of functionality values greater than one year, while the
longest possible loss of functionality from the earthquake model is only slightly greater than 90
days. Therefore, these values should not be used to compare the vulnerability of structures
between the two hazards, but should be used to rank their vulnerability with other structures
subject to the same hazard.
Lists of buildings which were computed to have the highest economic losses following a 1000‐
year return period earthquake and the longest losses of functionality are shown in Tables 5.21
through 5.28. Figures 5‐42 through 5‐49 in Appendix 5‐5 illustrate buildings with the highest
predicted economic loss on each UH campus. As with the hurricane model, the loss of
functionality is a better indication of structures with the highest potential for physical damage,
while the loss figures may be misleading due to a high building valuation.
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Table 5.21 ‐ UH Mānoa earthquake vulnerability/risk list

UH Manoa ‐ Building Vulnerability List

Total Number of Campus Buildings
=

283

H igh Loss of
Functionality

High D ollar Losses

1000‐year Earthquake Event Vulnerability

Modeled
Building $ Loss

$ Loss Risk
Percentile

Loss of
Functionality
(Num. of Days)

Building
Hamilton Library
Pacific Ocean Science & Technology (POST)
Biomedical Sciences Building
St. John Laboratory Complex
Hale Manoa
Art Building
Sinclair Library
Snyder Hall
Hawaii Institute of Geophysics (Geophysics
Institute Building)
Bilger Hall
Moore Hall
Thomas Jefferson Hall
Kuykendall Hall
Kennedy Theatre
Bachman Hall
Johnson Hall A
Johnson Hall B
Henke Hall

$ 15,068,226
$ 6,536,295
$ 7,914,124
$ 6,555,519
$ 9,184,382
$ 4,453,343
$
6,831,284
$
4,786,600

>95%
>95%
>95%
>95%
>95%
>95%
>95%
>95%

24
19
22
24
29
23
31
28

$
$
$
$
$
$
$
$
$
$

3,961,827
3,517,133
3,468,803
3,440,266
3,424,560
2,472,606
1,568,736
1,280,976
1,499,437
1,379,616

>95%
>95%
>95%
>95%
>95%
90‐95%
85‐90%
80‐85%
85‐90%
80‐85%

24
29
24
52
24
52
52
52
52
52

Gartley Hall
Dean Hall

$
$

1,403,928
1,075,774

80‐85%
80‐85%

41
41

University of Hawai‘i System-wide Multi-Hazard Mitigation Plan

Risk and Vulnerability Assessment 5 - 52

Table 5.22 ‐ UH Hilo & Hawai’i CC earthquake vulnerability/risk list

High Loss of Functionality

High Dollar Losses

UH Hilo & Hawaii CC ‐ Building Vulnerability Total Number of Campus Buildings =

Building
UHH‐LEARNING RESOURCES CENTER
UHH‐UCB
UHH‐WENTWORTH HALL
UHH‐THEATER
UHH‐LIFE SCIENCE COMPLEX
UHH‐BUS ED/COMPUTER CTR
UHH‐HALE KAUANOE‐DORM II
UHH‐CAMPUS CENTER BUILDING
UHH‐BUSINESS OFFICE
UHH‐KANAKA'OLE HALL (EKH)
UHH‐HALE KEHAU DORMITORY
HAW CC‐CAFETERIA
BANK OF HAWAII BLDG DOWNTOWN HILO
UHH‐STUDENT SERVICES
UHH‐ MARINE SCIENCE BUILDING
HAW CC‐TRADE & INDUS/LABS
HAW CC‐TRADE & INDUS/LABS
HAW CC‐CARPENTRY SHOP B
HAW CC‐Agricultural Mechanics & Biology Lab
HAW CC‐Learning Center & IT Support
HAW CC‐Auxilary Services Shops
HAW CC‐Administration & Student Services
UHH‐HALE IKENA, B
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132

1000‐year Earthquake Event Vulnerability
Loss of
Modeled Building $
$ Loss Risk
Functionality
Loss
Percentile
(Num. of Days)
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

8,376,291
7,765,196
7,041,499
6,559,633
6,194,326
5,476,613
4,992,235
4,948,361
4,554,295
4,339,733
3,754,989
3,496,075
3,276,531
3,244,905
3,031,175
1,481,454
1,481,454
1,411,915
1,074,382
1,074,382
1,002,664
821,766
386,633

>95%
>95%
>95%
>95%
>95%
>95%
90‐95%
90‐95%
90‐95%
90‐95%
90‐95%
90‐95%
90‐95%
85‐90%
85‐90%
80‐85%
80‐85%
80‐85%
70‐75%
70‐75%
70‐75%
70‐75%
50‐60%

82
>90
>90
>90
>90
>90
>90
>90
>90
82
41
>90
>90
>90
>90
>90
>90
>90
>90
>90
>90
>90
>90
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Table 5.23 ‐ Honolulu CC earthquake vulnerability/risk list

High Loss of
Functionality

High Dollar
Losses

Honolulu CC ‐ Building Vulnerability List

Building
HCC‐PACIFIC AEROSPACE TRAING CTR
HCC‐INDUSTRIAL TRADE COMPLEX
HCC‐LIBRARY/CLASSROOM BLDG
HCC‐CAMPUS CENTER/CLASSROOM
HCC‐GENERAL CLASSROOM BLDG
HCC‐ELECTRICAL SHOP
HCC‐CAFETERIA/BAKERY BLDG

Total Number of Campus Buildings
=

31

1000‐year Earthquake Event Vulnerability
Loss of
Modeled Building
$ Loss Risk
Functionality
$ Loss
Percentile
(Num. of Days)
$
$
$
$
$
$
$

4,409,817
3,287,079
3,216,054
2,436,346
1,532,978
437,788
919,874

>95%
90‐95%
90‐95%
85‐90%
80‐85%
60‐70%
70‐75%

27
27
22
22
29
61
38

HCC‐AUTO BODY/MECHANIC BLDG (AUTOMOTIVE)
HCC‐MACHINE SHOP

$
$

1,444,972
275,921

80‐85%
50‐60%

29
29

HCC‐OPERATIONS MAINTENANCE (REFRIGERATION)

$

181,239

<50%

24
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Table 5.24 ‐ Maui CC earthquake vulnerability/risk list

High Loss of
Functionality

High Dollar
Losses

Maui CC ‐ Building Vulnerability List

Building
MCC‐STUDENT CENTER BLDG
MCC‐LIBRARY/MEDIA BLDG
MCC‐SCIENCE BLDG
MCC‐BUSINESS EDUCATION BLDG
MCC‐KA LAMA (BUSINESS ED)
MCC‐AUTO SHOP BLDG
MCC‐CARPENTRY SHOP
MCC‐BUILDING TRADES SHOP
MCC‐WELDING SHOP
MCC‐AUTO BODY SHOP
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Total Number of Campus Buildings =

53

1000‐year Earthquake Event Vulnerability
Loss of
Modeled Building
$ Loss Risk
Functionality
$ Loss
Percentile
(Num. of Days)
$
$
$
$
$
$
$
$
$
$

2,752,684
2,487,951
2,318,153
1,512,435
1,456,484
981,844
791,928
621,351
621,351
550,943

>95%
>95%
90‐95%
90‐95%
90‐95%
80‐85%
80‐85%
75‐80%
75‐80%
70‐75%

53
>90
>90
>90
24
>90
>90
>90
>90
>90
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Table 5.25 ‐ Kaua’i CC earthquake vulnerability/risk list

High Loss of
Functionality

High Dollar
Losses

Kauai CC ‐ Building Vulnerability List

Building
KAUAI CC‐LRC/ADMIN
KAUAI CC‐CAMPUS CENTER BLDG
KAUAI CC‐NURSING/BUS EDUCATION
KAUAI CC‐ELECTRONIC TECH
KAUAI CC‐NATURAL SCIENCE BLDG
KAUAI CC‐CARPENTRY SHOP
KAUAI CC‐SOCIAL SCIENCE
KAUAI CC‐FACULTY BLDG#1
KAUAI CC‐WELDING SHOP#2
KAUAI CC‐MACHINE SHOP
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Total Number of Campus Buildings =

49

1000‐year Earthquake Event Vulnerability
Loss of
Functionality
Modeled Building
$ Loss Risk
(Num. of Days)
$ Loss
Percentile
$
$
$
$
$
$
$
$
$
$

43,725
33,792
17,356
16,690
15,040
13,335
2,626
2,392
1,948
272

>95%
>95%
90‐95%
90‐95%
85‐90%
85‐90%
60‐70%
60‐70%
60‐70%
60‐70%

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
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Table 5.26 ‐ Leeward CC earthquake vulnerability/risk list

Leeward CC ‐ Building Vulnerability List

High Loss of
Functionality

High Dollar
Losses

Building
LCC‐LIBRARY
LCC‐BIOLOGICAL SCIENCES (C‐2)
LCC‐THEATER (F‐3)
LCC‐PHYSICAL‐SCIENCES (C‐1)
LCC‐STUDENT CENTER BLDG (E)
LCC‐AUTOMOTIVE SHOP
LCC‐ARTS & MUSIC BLDG (F‐1)
LCC‐LANGUAGE ARTS (J‐1)
LCC‐DRAFTING TECHNOLOGY (D‐2)
LCC‐FINE ARTS BLDG (F‐2)
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Total Number of Campus Buildings =

25

1000‐year Earthquake Event Vulnerability
Loss of
Modeled Building
$ Loss Risk
Functionality
$ Loss
Percentile
(Num. of Days)
$
$
$
$
$
$
$
$
$
$

2,027,799
1,931,257
1,291,899
1,159,096
1,101,417
1,096,312
370,953
705,423
702,982
605,458

>95%
90‐95%
85‐90%
80‐85%
75‐80%
75‐80%
<50%
60‐70%
60‐70%
50‐60%

30
29
22
29
22
24
22
22
22
22
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Table 5.27 ‐ Windward CC earthquake vulnerability/risk list
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Table 5.28 ‐ Kapiolani CC earthquake vulnerability/risk list

Kapiolani CC ‐ Building Vulnerability List

High Loss of
Functionality

High Dollar
Losses

Building

Total Number of Campus Buildings =

32

1000‐year Earthquake Event Vulnerability
Loss of
Functionality
Modeled Building
$ Loss Risk
(Num. of Days)
$ Loss
Percentile

KCC‐KALIA
KCC‐LAMA (LIBRARY)
KCC‐OHIA (CAMPUS CENTER)
KCC‐OHELO (FINE DINING)
KCC‐KOPIKO (NURSING) A
KCC‐MAILE (DRAMA STUDIO)
KCC‐CHAPEL

$
$
$
$
$
$
$

263,405
249,849
185,783
158,454
118,571
24,864
10,517

>95%
90‐95%
90‐95%
85‐90%
80‐85%
<50%
<50%

15
<1
<1
<1
<1
6
4

KCC‐ILIMA (ADMINISTRATION) A
KCC‐ILIMA (ADMINISTRATION) C
KCC‐ILIMA (ADMINISTRATION) B

$
$
$

40,659
30,690
30,368

<50%
<50%
<50%

<1
<1
<1
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5.2.8

Tsunamis

Tsunami risk in U.S. coastal communities is a function of the extent of tsunami hazards, land use,
population and economic patterns in threatened areas. To reduce potential losses, public and
private decision makers must understand the hazards in their communities and their associated
vulnerability. To improve our Nation’s ability to understand and manage risks associated with
tsunamis, we must augment the traditional National Tsunami Hazard Mitigation Plan research
focus on hazard assessments, with research dedicated to understanding societal vulnerability to
these threats, defined as the exposure, sensitivity and resilience of communities.
Recent USGS research efforts have focused on assessing the vulnerability of coastal
communities to catastrophic tsunamis, and providing training opportunities to assess pre‐event
vulnerability and post‐disaster recovery. This combination of efforts helps shift hazard
assessment away from simple inventories of exposed assets, to a more comprehensive,
community‐wide understanding of system resilience.
GIS‐based Analysis of Community Exposure and Sensitivity
There is a need for research that integrates tsunami hazard information with land cover, land
use, population and economic patterns, to identify at‐risk communities, regions, and corridors.
Risk of future tsunami disasters should be assessed based on projected local and regional
changes in land use and population patterns. GIS is particularly well suited for conducting such
an assessment, because it can provide a consistent database of vulnerability factors for all
threatened coastal communities, as well as the baseline for more detailed vulnerability
assessments.
In 2006, the State of Hawai’i Department of Defense Civil Defense Division contacted the USGS
seeking technical assistance in assessing community vulnerability to tsunami hazards. Tsunami
evacuation zones had been developed for the State, but there was no information on relative
community vulnerability across the State. The USGS used GIS tools and publicly available
geospatial data to create spatial overlays of hazard and socio‐economic data, to describe
tsunami‐prone landscape and community vulnerability.
Results of the USGS study on community exposure and sensitivity to tsunami hazards in the
State of Hawai’i were published in 2007, and indicated that community vulnerability varies
considerably among different communities. The study indicated that several urban centers of
the Hawaiian Islands, including Honolulu, Hilo, Kihei, and Kahului, have relatively high exposure
levels, given the large amount of assets in tsunami‐prone areas, but have lower relative
sensitivity to tsunamis, due to a large portion of assets being located outside the tsunami
evacuation zone (owing to the large size of the communities). Some smaller communities, such
as Punalu’u, Haleiwa, Ka’anapali and Napili, have lower exposure levels; however, the majority
of their assets are located within the tsunami evacuation zone and thus they have very high
sensitivity.
The University of Hawai’i System Campuses are generally located within major urban centers,
with one campus located in Līhu'e (Kaua’i CC), three located in Honolulu (UH Mānoa, Honolulu
CC, and Kapi'olani CC), one in Waipahu (Leeward CC), one in Kane'ohe (Windward CC), two in
Hilo (UH Hilo and Hawai’i CC), and one in Kahului (Maui CC). They are thus generally located in
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communities of higher relative exposure and lower sensitivity. An important consideration for
UH campuses is that the majority of the student, faculty and staff do not reside on‐campus.
Consequently, even if a tsunami does not directly affect a campus and cause physical damage, it
may still have an important impact on its community members.
Leeward CC is located in Waipahu, which is not within the tsunami evacuation zone; however,
its community would likely be socially and economically affected by a tsunami impacting the
Honolulu area or Leeward coast. Windward CC is also located outside of the tsunami evacuation
zone, but several communities on the windward side have high sensitivity to tsunami damage.
Consequently, a tsunami on the windward side of O’ahu may have important impacts on the
Windward CC community. The UH Institute of Marine Biology is also located in Kane'ohe, on
Coconut Island in the middle of Kane'ohe Bay (see Figure 5‐50 in Appendix 5‐5). This facility
could be devastated by a tsunami affecting Kaneohe Bay, as it is a small and relatively flat island.
Without proper warning, UH researchers, personnel and students on the island at the time of a
tsunami would be at great risk of injury or loss of life.
UH Mānoa, Honolulu CC and Kapi'olani CC are all located outside of the tsunami evacuation
zone; but social and economic impacts of a tsunami in the Honolulu area would likely be
important on these campuses. Additionally, the John A. Burns School of Medicine (JABSOM) is
located adjacent to the tsunami evacuation zone; consequently, it has potential for significant
physical loss from building damage and contents damage, as well as loss of life. Figure 5‐51 in
Appendix 5‐5 shows the location of the tsunami evacuation zone in relation to JABSOM, UH
Mānoa, Honolulu CC, and Kapi'olani CC.
Table 5.29 below identifies building construction, building value, contents value, and daytime
occupancy, which are important factors in vulnerability of JABSOM to potential tsunami impacts.
Concrete and reinforced masonry construction, while having a higher replacement value, will be
more likely to withstand the force of floods and debris in the event of a tsunami. Additional
considerations in the assessment of vulnerability of JABSOM to a catastrophic event, include the
presence of hazardous materials, biological agents, and radioactive materials used for medical
research on the grounds of the school, which have the potential to create additional hazardous
conditions.
Table 5.29: JABSOM Resources Potentially Vulnerable to Tsunami Impacts
Building
Constructi
on

Total
Building
Area (Sq Ft)

Medical Education
& Administration

Concrete

136,581

$40,974,300

$6,146,145

244

Biosciences
(Research)

Concrete

181,028

$90,514,000

$22,628,500

130

8,176

$2,452,800

$367,920

12

11,629

$3,488,700

$523,305

4

337,414

$137,429,800

$29,665,870

390

Building Name

Ancillary
Central Plant
TOTAL

Reinforced
Masonry
Concrete

Building
Replacement
Value
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Contents
Replacement
Value

Daytime
Occupants
(# of people)
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Kaua'i CC, located in Līhu'e, is outside of the tsunami evacuation zone and is in an area of
relatively low exposure and sensitivity. Maui CC is located in Kahului, which has relatively high
exposure and moderately high sensitivity to tsunami damage. Maui CC is itself located partially
in the tsunami evacuation zone, as shown on Figure 5‐52 in Appendix 5‐5. Consequently, this
college has high potential for physical loss, loss of life, and important economic and social
impacts in the event of a tsunami affecting Kahului Harbor. Wood buildings of the Maui CC
campus would likely be the most vulnerable to the force of flooding waters and debris during a
tsunami event.
Table 5.30: Maui CC Resources Potentially Vulnerable to Tsunami Impacts
Building
Type
Concrete
Reinforced
Masonry
Steel
Frame
Wood
TOTAL

Number
of
Buildings
8

Total
Building
Area (sq Ft)
212,844

Total
Bldg
Replacement
Value
$77,190,996

Total
Contents
Replacement
Value
$12,451,419

Daytime
Occupants
(# people)
1160

Nighttime
Occupants
(# people)
430

26

114,331

$33,916,628

$5,196,048

680

190

6
11
51

44,814
31,870
403,859

$13,380,135
$9,037,867
$133,525,626

$3,265,339
$1,322,913
$22,235,719

55
149
2044

30
89
739

In Hilo, UH Hilo and Hawai’i CC are both located less than half a mile from the tsunami
evacuation zone, as shown on Figure 5‐53 in Appendix 5‐5. The proximity of these campuses to
the tsunami evacuation zone represents a significant potential for physical loss and loss of life
from future tsunamis in the Hilo area. Table 5.31 below shows an overview of the value of
buildings and building contents at UH Hilo and Hawai’i CC, which could potentially be affected
by tsunami impacts. No information was available on daytime and nighttime occupancy of
buildings at either campus. In addition to these direct impacts, potential direct and indirect
social and economic impacts of a tsunami on the windward side of Hawai’i Island would likely be
very important for these campuses.
Table 5.31: UH Hilo and Hawai’i CC Building Resources Potentially Vulnerable to Tsunami
Impacts

Building Type
Concrete, Reinforced
Masonry
Steel Frame
Wood, Mobile Home
TOTAL

Number of
Buildings
53
35
43
132

Total Bldg
Replacement Value
$
299,358,173
$
90,702,484
$
26,527,453
$ 416,588,110

Total Contents
Replacement Value
$
65,250,971
$
20,421,387
$
7,120,075
$ 92,792,433

Studies have shown that certain demographic groups can have unique needs during an
evacuation and in post‐disaster recovery. A large proportion of the student population in the UH
system are renters. Studies have shown that renters are less likely to be prepared for
catastrophic events than homeowners (Morrow, 1999; Burby et al, 2003). Possible reasons for
this include: higher turnover rates, which may limit renters’ exposure to hazard‐related
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outreach efforts; lower incomes and fewer resources to recover with; and lack of motivation to
invest in mitigation measures for property they do not own. Also, after a disaster, renters have
little control over the speed with which rental housing is replaced. A significant portion of the
student body in the UH system also comes from out of state, and may be particularly vulnerable
due to a lack of a social support system of family and friends.
Results of the USGS study indicate that throughout the State, 51% of households in the tsunami‐
evacuation zone are renter‐occupied. These numbers vary by area and are summarized in the
table below for census‐designated places (and by county) that intersect with the tsunami
evacuation zone and have one or more UH system campuses.
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Table 5.32: Renter‐Occupied Households within tsunami evacuation zone by CDP with one or more UH campuses and by County
Location Information
Number of Households
Renter‐Occupied Households
% of Total
Census
In
In
Households
Geographic
CDP
% of
CDP
% of
Designated
Island
County Evacuation
Evacuation
in
Identifier
Total
CDP
Total
CDP
Place
Zone
Zone
Evacuation
Zone
Hilo
Ha01
Hawai‘i
Hawai‘i
1,580
13,470 12%
885
5,153
17%
56%
Honolulu
Ho01
O‘ahu
Honolulu
1,230
135,434 1%
614
71,873
1%
50%
Kāne‘ohe
Ho20
O‘ahu
Honolulu
541
2,260
24%
533
1,861
29%
99%
Līhu‘e
Ka09
Kaua‘i
Kaua‘i
0
1,911
0%
0
750
0%
n/a
Kahului
Maui
Maui
Ma03
972
5,397
18%
568
2,412
24%
59%
Maui County Total
5,036
43,622 12%
2,668
18,583
14%
53%
Kaua‘i County Total
1,047
20,183
5%
501
7,799
6%
48%
County Totals
Hawai‘i County Total
3,230
52,985
6%
1,589
18,810
8%
49%
Honolulu County
Total
8,830
286,450 3%
4,580
130,160
4%
52%
Source: Wood, N., Church, A., Frazier, T. and Yarnal, B. 2007. Variations in Community Exposure and Sensitivity to Tsunami Hazards in the State
of Hawai’i. USGS Scientific Investigations Report 2007‐5208. Supporting Database.
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5.2.9 Volcanoes
Potential losses from volcanoes in the State are mainly centered on the Island of Hawai’i, as the other
islands do not have active volcanoes. Kilauea Volcano has been erupting more or less continually since
1983 from the Pu’u O’o vent, and has destroyed 189 structures and 14 kilometers of highway in the
Kalapana Area. Mauna Loa last erupted in 1984, when it sent flows within 4 miles of the city limits of
Hilo. Hualalai’s last eruption was in 1801, and the Keahole Airport is built on these flows.
The town of Hilo is classified as falling within Lava Hazard Zone 3, where lava flows have covered 15 to
20% of the zone and it is less affected by rift activity than Zones 1 and 2.
Figure 5‐54: Hazard Zones for lava flows from Mauna Loa

Source: USGS Lava Flow Hazard Zone Maps, http://pubs.usgs.gov/gip/hazards/mauna‐loa.html. Zone 1 on the
lava flow hazard map for Mauna Loa includes the summit region and the recently active parts of the rift zones.
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Zone 2 consists of areas on both sides of the northeast and southwest rift zones. Since both of Mauna Loa's rift
zones form prominent ridges, all the areas in Zone 2 are downslope of potential eruption sites. About 20 percent
of this area has been covered by lava in historical time, 5 percent since 1950. Zone 3 includes other areas on
Mauna Loa in which the hazard is gradationally lower than in Zone 2. During the past 750 years, lava flows have
covered about 15 to 20 percent of Zone 3 on Mauna Loa. These areas are less affected by rift activity than Zone 2,
although the area of Zone 3 that lies on the northwest flank of the volcano is vulnerable to eruptions originating at
vents on that flank. The 1859 lava flow covers 10 percent of this area. The part of Hilo that lies south of the
Wailuku River is included in Zone 3 of Mauna Loa. Two areas on Mauna Loa are classed as Zone 6 because they are
currently protected from lava flows by the local topography. One of these is the Naalehu area; the other is the
slope southeast of the present summit caldera.

The UH Hilo and Hawai’i CC campuses are at risk mainly from a potential eruption from Mauna Loa, the
largest volcano on the Island of Hawai’i, which could threaten the town of Hilo. Mauna Loa is
continually monitored by the USGS using ground sensors and tiltmeters that record changes in ground
activity. This monitoring increases the likelihood of timely warnings of the imminence of an eruption,
thus minimizing the potential threats to human lives. There have previously been no losses for these
campuses from lava flow, but there is a risk.
Potential losses from volcanoes of UH facilities in Hawai’i County, include the costs associated with
impacts to buildings and infrastructure, should a flow from Mauna Loa reach the campuses. Additional
costs may be indirect costs from eruptions disrupting transportation routes and utilities lines, which
could affect entire communities. Risks associated with volcanoes are hard to quantify because likelihood
and position of future eruptions are relatively unpredictable. According to Chapter 5 Appendix B that
records building replacement values for UH Hilo and Hawaii Community College campuses, a lava flow
that covered all buildings would result in $404,519,520 in replacement, exclusive of the contents costs
of the buildings. A lava flow could follow many scenarios and there is no specific modeled loss data for
the volcano hazard. This loss estimate based on total campus losses is the best available data.
Additional potential risks from volcanoes include direct health risks from particulates and sulfur dioxide
in vog. Additionally, there is risk associated with acidification of surface water from sulfur dioxide
deposition, leading to increased levels of heavy metals in water. Health risks associated with vog on the
island of Hawai’i have not been well quantified at this time.
5.2.9 Coastal Erosion
The coastlines of shorelines for Kauai County, Maui County, and the City & County of Honolulu have
been modeled for loss rates, but the island of Hawaii has yet to be modeled. Coastal erosion affects the
economy of the entire State of Hawai’i, and thus can indirectly impact the University of Hawai’i System
as it affects the visitor industry in Hawai’i. Coastal erosion along Hawai’i’s developed coastlines often
leads to beach erosion and beach loss, thus affecting the tourism industry. In 2005, tourism accounted
for $12 billion in expenditures and represented 22% of the State’s Gross Domestic Product (GDP)
(DBEDT, 2005); any significant decrease in tourism in Hawai’i has an effect on the economy of the State
and then the budget of the University.
There are no historic losses to UH campuses and facilities from coastal erosion. There are a few coastal
facilities that could be affected but there is no data supporting that coastal erosion impacts are likely for
these facilities. Should coastal erosion cause effects on the UH’s coastal facilities, the replacement of
these institutes include the Hawai’i Institute of Marine Biology in Kane'ohe Bay (replacement value
$17.2 million), the Waikīkī Aquarium (replacement value $8.95 million) and Maui Community College
(replacement value $156 million). More assessments of the potential direct effects of coastal erosion on
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these facilities are needed, particularly in the context of climate change and sea level rise. The Kewalo
Basin Research Facility and John A. Burns School of Medicine are also located on the shoreline but may
be affected to a lesser degree by coastal erosion because they are situated on armored shorelines within
Honolulu and there has not been any historical loss from erosion on these shorelines. Coastal erosion
impacts in Hawai’i are likely to be exacerbated with global climate change and sea level rise. The
reported data is the best available data on potential impacts to the UH system from coastal erosion.
5.2.10 Landslides
Landslides constitute a major geologic hazard nationwide, because they are widespread across all 50
states, and cause $1‐2 billion in damages and more than 25 fatalities on average each year. Landslides
pose serious threats to highways and structures that support fisheries, tourism, timber harvesting,
mining and energy production, as well as general transportation. Landslides commonly occur with other
major natural disasters, such as earthquakes and floods, which exacerbate relief and reconstruction
efforts. Expanded development and other land use activities have also increased the incidence of
landslide disasters (USGS National Landslide Information Center, National Landslides Program,
http://landslides.usgs.gov/). In the State of Hawaiʻi, the primary losses from landslides, debris flow, and
mudflow have occurred on highways and roadways, with some historical damages to vehicles.
In general, UH campuses are built on flat or mildly slopping land that has relatively low erodibility, thus
decreasing the risk of landslide damage to the campuses. Figures 5‐55 through 5‐58 in Appendix 5‐5
show the potential erodibility of land by water, based on maps generated by the Department of
Agriculture, Natural Resources Conservation Service. The maps are created using Soil erodibility factors
(Kw) and (Kf) that quantify soil detachment by runoff and raindrop impact. These erodibility factors are
indexes used to predict the long‐term average soil loss from sheet and rill erosion under crop systems
and conservation techniques. The procedure for determining erodibility factors is outlined in Agriculture
Handbook No. 703, Predicting Soil Erosion by Water: A Guide to Conservation Planning with the Revised
Universal Soil Loss Equation (RUSLE), USDA, ARS, 1997.
The maps indicate that all of the campuses on O’ahu (except Windward CC) are situated on “not highly
erodible land,” indicating very low vulnerability to landslides. Windward CC and the UH campuses on
Kaua’i, Maui, and Hawai’i are on “potentially highly erodible land,” indicating a medium‐level
vulnerability of these campuses to landslides. No UH campuses are located on “highly erodible land.”
The UH CTAHR facilities may also be vulnerable to the impacts of erosion and landslides. Table 5.33
below indicates potential land erodibility at each CTAHR facility based on GIS mapping results using
NRCS erodibility maps. Figures 5‐59 through 5‐62 in Chapter 5 Appendix E show the potential land
erodibility by water for CTAHR facilities on all islands. Six of the 24 CTAHR facilities are on highly erodible
land and thus have high vulnerability to soil erosion and landslides caused by heavy rains. Potential
impacts to these facilities could include damage or loss of research material, damage to research
facilities, and in extreme cases the loss of life.
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Table 5.33: Land Erodibility by Water at CTAHR Facilities

CTAHR Facility
Kaua’i
Kaua’i Extension Office
Kaua’i Agricultural Research
Center
O’ahu
Honolulu Extension Office

Not Highly
Erodible

Potentially Highly
Erodible
X
X

X

Pearl City Urban Garden Center
Wahiawa Extension Office
Kaneohe Extension Office

X
X
X

Poamoho Research Station

X

Waialee Livestock Research
Station

X

Waimanalo Research Station

X

Maui
Kahului Extension Office
Molokai Extension Office
Maui Agricultural Research
Center

X
X
X

Haleakala Experiment Station

X

Hawai’i
Hilo Extension Office
Kamuela Extension Office
Kona Extension Office

X
X
X

Beaumont Research Center

X

Hamakua Experiment Station

X
X

Kona Research Station
Lalamilo Research Station
Malama‐ki Research Station
Mealani Research Station
Waiakea Research Station
Volcano Research Station

Highly
Erodible

X
X
X
X
X

The data used is the best available data. The impacts to the facilities listed in highly erodible areas
include impacts to agricultural research stations, with estimated replacement values from $2000 ‐
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$20,000 per facility at most. The potential impacts from landslides to the UH system is minimal, since
there is no historical or modeled evidence of impacts from landslides on UH campuses and expensive
research facilities. The best available data indicates that there is minimal risk to the UH system from
landslides.
5.2.11 Hazardous Materials & Waste
The risks from hazardous materials and wastes are assessed by the University of Hawai'i Environmental
Health and Safety Office (EHSO). The EHSO Hazardous Materials Management Program is responsible for
the transportation, segregation, consolidation, and storage of potentially hazardous materials and
chemicals in compliance with EPA regulations. Material exchange and waste minimization assistance
also provided. The risks result from several key areas or sites, although the quantities of chemicals and
hazardous materials stored in UH facilities is generally low. EHSO carefully monitors risks and oversees
risk management for hazardous materials and chemicals on all UH campuses.
Laboratories on all campuses use chemicals that require specialized disposal procedures. EHSO
conducts an audit of each laboratory required under the Resource Conservation and Recovery Act
(RCRA). The audits look at the types of chemicals, the types of containers for storage of chemicals, and
disposal procedures. UH Mānoa has its own garbage truck and refuse crew. It also has a baseyard with
fuel and incinerators for disposal. The College of Tropical Agriculture and Human Resources (CTAHR)
maintains several agricultural research facilities in rural areas that have equipment, fuel, and fertilizers,
but storage has been in relatively low quantities and does not pose great risk. EHSO maintains records
that are available for first responders and firefighters who may be threatened during response.
In general, EHSO ensures adherence to procedures to prevent risks for chemicals. The risks come from
the potential to have storage facilities damaged during an earthquake, hurricane, flood, or fire.
Assessment of these risks have been included in the GIS database in order to expose the level of threat
for each building and campus for first responders who would need to be aware of hazardous materials
during response to disasters. Table 5‐34 provides the information about the building and room area
used for chemical storage in UH Mānoa and Kaka'ako facility. The other facilities do not have quantities
deemed potentially hazardous in disasters. While the building replacement costs are shown below, the
costs for remediation and removal of hazardous materials have not been estimated, but would be in
addition to the recovery costs for the facilities.
Table 5‐34: Location and area of chemical storage rooms for Mānoa and Kaka'ako
Building Name
Agriculture Science

Bilger
Bilger
Edmonson
Gilmore
Pope Lab
Sherman (Basement)
Sherman (1st floor)

Room
108
115
116
230
414G
115
214
155
140

Area
336 sq/ft
716 sq/ft
309 sq/ft
228 sq/ft
126 sq/ft
3470 sq/ft
2058 sq/ft
936 sq/ft
104 sq/ft
336 sq/ft
441 sq/ft
378 sq/ft
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Building Replacement Value (Ch5 AppB)
$ 55,393,000
$ 55,393,000
$ 55,393,000
$ 55,393,000
$ 55,393,000
$ 22,471,800
$ 22,471,800
$ 13,044,000
$ 25,247,500
$17,904,000
$ 24,521,000
$ 24,521,000
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St. John
Kakaʻako BSB Stockroom
Environmental Protection Facility

5

319 sq/ft
609.5 sq/ft
2832 sq/ft

$ 62,896,000
$ 90,514,000
$
875,000

5.2.12 Homeland Security
The location of the State of Hawai’i is of strategic importance to military operations in the Pacific Basin,
and the military presence in the State remains to be substantial. Because Hawai’i is a major tourist
destination, both domestic and international, a terrorist attack in this State would have effects beyond
the tourist industry, including academia, maritime and military operations. Hawai‘i is a bridge between
east and west and a terrorist attack against Hawai‘i would cause a significant economic impact to other
Pacific jurisdictions and to Pacific Rim countries and their economies. In addition, acts of terrorism have
greatly affected tourism in Hawai’i. Following the September 11, 2001 terrorism event in New York,
Hawai‘i experienced significant declines in tourism because of the fear of flying. In addition, it took
nearly a decade for tourism to rebound on Kaua‘i after Hurricane Iniki struck in 1992. The University of
Hawaii provides research and information to protect the State and to help minimize risks from security
threats.
The University of Hawai’i System has taken significant measures in the past 10 years towards
minimization and improved accounting and management of its hazardous materials. This is a critical step
towards decreasing safety concerns associated with misuse of hazardous materials and terrorism. The
University System has also implemented protocols to monitor situations that would threaten the health,
safety, and security of faculty, staff, and students. Campus threats from guns and bomb threats have
been taken seriously and the risks evaluated after shooting incidents in Columbine and other school
situations. Campus security participates in trainings to minimize the risk and the situations are
monitored. Trainings have occurred for faculty to monitor threats and protocols have been established
to cope with the psychological impacts, which are highest in these situations.
Additional challenges facing the UH System and the entire State of Hawai’i, include ensuring emergency
response capabilities to support and protect the many diverse communities that are dispersed
throughout several islands. Equipment, supplies and people cannot be easily evacuated or transported
for relief efforts, as in the 48 contiguous states of the United States. Therefore, these factors demand
special consideration for homeland security policy development.
5.2.13 Infectious Diseases and Biohazards
Health risks may increase with the occurrence of natural and human‐induced disasters. The UH System
is susceptible to any increase in health risks and disease outbreaks affecting the State of Hawai’i. Also,
the UH system has a diversified student body representing various ethnicities that may be susceptible to
illnesses at varying degrees.
Studies at the University and the East‐West Center have demonstrated links between climate variability
and ENSO cycles with outbreaks of dengue fever. Efforts to address the dengue outbreak in 2001‐2002
in Hawai‘i (the end of a La Niña event), resulted in an extensive public health effort, including: active
surveillance at public health facilities; increased monitoring efforts; free Dengue testing provided to the
public; and increased public awareness through the media (Effler et al. 2002). Coordination occurred
among state and county governments, the Department of Health, State Civil Defense, County Civil
Defense agencies, and the Centers for Disease Control. The cost of this response effort has not yet been
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fully assessed. With increased climate extremes associated with climate change, there may be increased
efforts such as this in the future.
Additionally, the UH system has a significant proportion of international students that regularly travel
across US borders to various countries. Infectious disease pandemics may be spread more readily in the
future via airline travel, and thus this could be of particular concern to the UH community. Indirect
impacts of a pandemic on the UH System also have the potential of being very important. Scenarios
suggested with Avian Flu or other disease scares such as SARS, could have a significant impact on
tourism. Scares of infectious disease and pandemic flu could collapse the State’s economy and the UH
system budget. Enrollment in the University could also be impacted by a decrease in numbers of
international and mainland students. Efforts to include risk and vulnerability for health‐related disasters
need to be incorporated into risk reduction efforts. The Pandemic Flu Plan developed for the University
of Hawaii System establishes protocols to reduce vulnerability of the campus and ensure that operations
of the University are maintained.
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Chapter 5 Appendix A: Data Required for Modelling Risk
Data Dictionary Building Inventory Database
Column
Number
1
2
3
4

Field Description

Type

BldgNo

Text

Map Ref #

Text

Drawing Location

Text

Name of the
Building
Address of the
Building

Classification Schemes
NA
NA
NA

Text

NA

Text

NA

City

Text

NA

7

State

Text

NA

8

ZIPCODE(+4)

Text

NA

9

Contact Person's
Name

Text

NA

Phone Number

Text

5
6

10
11

Note
Give the UH
Building Number
Provide Reference
number in the Map
Give the Coordinate
(e. g.; A3,G4 etc.)

NA
AGR1 = Agriculture Facilities and Offices COM1 = Retail
Trade
COM2 = Wholesale Trade
COM3 = Personal and Repair Services COM4 =
Professional/Technical Services COM5 – Banks
COM6 – Hospital COM7 = Medical Office and Clinic
COM8 = Entertainment & Recreation
COM9 = Theaters
COM10 = Parking Garages EDU1 = Grade Schools and
Admin. Offices
EDU2 = Colleges and Universities GOV1 = Government General Services
GOV2 = Government - Emergency Response IND1 –
Heavy Industrial IND2 = Light Industrial

Occupancy Class

Text

IND3 = Food/Drugs/Chemicals IND4 = Metals/Minerals
Processing IND5 = High Technology IND6 = Construction
Facilities and Offices
REL1 = Churches and Non-Profit Organizations RES1 =
Single Family Dwellings RES2 = Manufactured Housing
RES3A = Duplex RES3B = 3 to 4 Units
RES3C = 5 to 9 Units
RES3D = 10 to 19 Units
RES3E = 20 to 49 Units
RES3F = > 50 Units
RES4 = Temporary Lodging RES5 = Institutional
Dormitories
RES6 = Nursing Homes UNK = Unknown
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12

Building Structural
Type

Text

C1 = Concrete Moment Frame
C2 = Concrete Shear Walls
C3 = Concrete Frame with Unreinforced Masonry Infill
Walls
MH = Manufactured Housings O = Other Building Type P1
= Precast Concrete Tilt-Up Walls P2 = Precast Concrete
Frames with Cast-in-Place
Concrete Shear Walls
RM1 = Reinforced Masonry Bearing Walls with Wood or
Metal Deck Diaphragms RM2 = Reinforced Masonry
Bearing Walls with Precast Concrete Diaphragms S1 =
Steel Moment Frame
S2 = Steel Braced Frame
S3 = Steel Light Frame S4 = Steel Frame with Cast-inPlace Concrete
Shear Walls
S5 = Steel Frame with Unreinforced Masonry Infill Walls
URM = Unreinforced Masonry Bearing Walls UNK =
Unknown Building Type W1 = Wood, Light Frame W2 =
Wood, Commercial and Industrial

13

Total Building Area
(sq.ft)

Number

NA

Year of Construction

Number

NA

15

Number of Stories

Number

NA

16

Total Cost at
Acquisition ($)
Building
Replacement Value
($)
Contents
Replacement Value
($)

Number

NA

Number

NA

14

17
18
19
20
21
22
23
24
25
26
27
28
29

No UH Employee
Total Non-ASF per
Bldg. (sq ft.)
ASF -Cassroom (sq
ft.)
ASF -Office (sq ft.)
ASF -Lab (sq ft.)
ASF -Food facilities
(sq ft.)
ASF –Other uses
(sq ft.)
Total ASF per Bldg.
(sq ft.)
Daytime Occupants
(# of people)
Nighttime
Occupants (# of
people)
Kitchen Capacity
(meals/day)

Number

NA

Number

NA

Number

NA

Number

NA

Number

NA

Number

NA

Number

NA

Number

NA

Number

NA

Number

NA

Number
Number
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NA

Number of UH
Employee in the
Building
ASF = Assignable
square foot
ASF = Assignable
square foot
ASF = Assignable
square foot
ASF = Assignable
square foot
ASF = Assignable
square foot
ASF = Assignable
square foot
Add
21+22+23+24+25
Including UH
employee
Including UH
employee

NA
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30
31
32
33

Sleeping Capacity
(# of beds)
Hazardous
Materials Storage
areas (sq. ft.)
Hazardous Material
Types (and quantity)
inside storage room
Hazardous Material
Types (and quantity)
outside storage
room

NA

Number
Number
Text

NA

Provide Hazard material code (quantity)

Text
Provide Hazard material code (quantity)

34

0 = Unknown
1 = Slab
2 = Perimeter (shallow) 3 = Combined footing
Foundation Type Earthquake

Text

See the table at the
end and attached
explanation
document for
Hazard Material
code. Multiple types
separated by
comma e.g.; HM04
(12 gal), HM24
(13gal)

4 = Single column footing 5 = Pile
6 = Drilled pier 7 = Elevated pier 8 = Caisson
9 = None
1 = A1 -A30

35

2 = AE
3 = AH
4 = A (with BFE) 5 = A (without BFE) 6 = AO
7 = AR
8 = AR/A 9 = AR/AE 90 = AR/A1 – A30
Flood Hazard Zone

Text

91 = AR/AH 92 = AR/AO 93 = VE
94 = V1 -V30
95 = V (with BFE) 96 = B
97 = C
98 = D
99 = X (shaded)
991 = X (un-shaded)
992 = X500
999 = Unknown

36
37

Lowest Adjacent
Grade Elevation
(feet)

Substructure Type

Number

Text

0 = Unknown
1 = Slab
2 = Fill
3 = Crawlspace 4 = Basement 5 = Garden Level
6 = Pier (Post or Beam) 7 = Solid Wall
8 = Pile (or Column) 9 = None

University of Hawai‘i System-wide Multi-Hazard Mitigation Plan

Appendix: 5A - 3

38
39

40

41

Elevation of Lowest
Floor above Datum
(feet)

0 = Unknown

Lowest Floor below
grade on all sides
[Y/N]

Text

Number of
Basement Levels
(Multi-family and
residential only)

Number

Wind Exposure
Class: Effective z0
(m)

Text

Topography

Text

2 = No

42

43
Roof Slope
(degrees)

1 = Yes

Text

44

NA
0 = Unknown
1 = Ocean Front
2 = Open Land 3 = Forested 4 = Suburban
5 = Urban
6 = Major City Center
0 = Unknown
1 = Flat
2 = Valley 3 = Ridge 4 = Slope
0 = Unknown
1 = Less than 10 degrees 2 = 11 to 20 degrees 3 = 21 to
30 degrees 4 = 31 to 45 degrees 5 = 46 to 60 degrees 6 =
Greater than 60 degrees
0 = Unknown
1 = Asphalt Shingle 2 = Wood Shingle 3 = Wood Shake
4 = Barrel Clay Tile 5 = Flat Tile
6 = Concrete Flat Tile
7 = Slate

Roof Covering

Text

8 = Metal Shingle 9 = Metal Panel 10 = Built-up w/ Gravel
11 = Built-up w/o Gravel 12 = Modified Bitumen

13 = Single Ply Membrane -Mechanically Attached
14 = Single Ply Membrane -Adhered 15 = Single Ply
Membrane -Gravel ballast 16 = Single Ply Membrane Paver ballast 99 = Other
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45

0 = Unknown
1 = Gable
2 = Hip 3 = Flat
4 = Gambrel
Roof Shape

Text

5 = Mansard 6 = Dutch-Hip 7 = Shed
8 = Mono-slope 9 = Multi-level
90 = Barn
99 = Other

46

0 = Unknown
1 = Plywood 2 = Oriented strand board (OSB) 3 = Plank 4
= Metal Deck
Roof Sheathing

Text

Roof Perimeter
Architecture

Text

47

5 = Concrete Slab
6 = Batten Deck
99 = Other
0 = Unknown
1 = Roof overhang < 2 Feet 2 = Roof overhang > 2 feet 3 =
Braced parapet 4 = Unbraced parapet 5 = Overhang &
braced parapet 6 = Overhang & unbraced parapet 7 =
None

99 = Other
0 = Unknown
1 = Reinforced Masonry or Reinforced Concrete 2 =
Unreinforced Masonry 3 = Brick Veneer

48

4 = Composite Materials Siding 5 = Vinyl 6 = Metal Panel
Wall Cladding Type

Text

Roll-Up Doors (# of
doors)

Text

49

50

Fire Suppression
System

Text

50

Fire Alarm System

Text

51

Other Information

Text

7 = Wood
8 = Stucco
9 = EIFS
90 = Glass
99 = Other
0 = Unknown
1 = None
2 = 1 Door
3 = 2 Doors 4 = 3 Doors
5 = 4 Doors
6 = 5 Doors
7 = >5 Doors
0 = Unknown
1 = Yes
2 = No
0 = Unknown
1 = Yes
2 = No
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Hazus input data: Complete dataset

Chapter 5 Appendix B: Building Data Input into HAZUS Model
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Hazus input data: Complete dataset
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Hazus input data: Complete dataset
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Hazus input data: Complete dataset
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Hazus input data: Complete dataset
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Hazus input data: Complete dataset
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Hazus input data: Complete dataset

University of Hawai‘i System-wide Multi-Hazard Mitigation Plan Appendix 5B -7

Hazus input data: Complete dataset
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Hazus input data: Complete dataset
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Hazus input data: Complete dataset
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Hazus input data: Complete dataset
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Hazus input data: Complete dataset
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Hazus input data: Complete dataset
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Hazus input data: Complete dataset
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Hazus input data: Complete dataset
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Hazus input data: Complete dataset
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Hazus input data: Complete dataset
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Hazus input data: Complete dataset
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Hazus input data: Complete dataset
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Hazus input data: Complete dataset
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Hazus input data: Complete dataset
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Foundation Type, Roof Cover and Roof Shape Code

Number
1
2
3
4
5
6
7

Foundation Type
Basement
Crawl
Fill
Pier
Pile
Slab
Solid Wall

Number
0
1
2
3
4
5
6
7
8
9
90
99

Roof Shape
Unknown
Gable
Hip
Flat
Gambrel
Mansard
Dutch-Hip
Shed
Mono-slope
Multi-level
Barn
Other

Number
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
99

Roof Cover
Unknown
Asphalt Shingle
Wood Shingle
Wood Shake
Barrel Clay Tile
Flat Tile
Concrete Flat Tile
Slate
Metal Shingle
Metal Panel
Built-up w/ Gravel
Built-up w/o Gravel
Modified Bitumen
Single Ply Membrane - Mechanically Attached
Single Ply Membrane - Adhered
Single Ply Membrane - Gravel ballast
Single Ply Membrane - Paver ballast
Other
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Chapter 5 Appendix C: Hurricane Model Features and Mitigation Options

Hurricane Model Building Classification Systemi
The 39 Specific Building Types (SBTs) used in the Hur ricane Model are li sted and
briefly described in Table 1. Each identifier begins with W, M, C, S, or MH,
representing the Gene ral Buildin g Type (GBT) to which th e SBT belongs. Fuller
descriptions of each SBT are provided in Appendix C.
The Hurricane Model allows the user to dist ribute the building stock in each census tract to
one or more of the 39 SBT s through the use of an SBT Mapping Scheme. The S BT
Mapping Scheme determines, for example, the percentage of Wood Single Family
Dwellings that are assigned to the WSF1 or WSF2 ca tegory based on the relative
frequency of single vs. multi-story construction in a given geographic area. Default
mapping schemes are provided for the states covered by the Hurricane Model, but these can
be modified on a stat e, county, or ce nsus tract basis if the user has access to more
accurate information in his or her geographic area of interest.
The key construction characteri stics that control the perform ance of building under high
wind loads are listed in Table 2. These key construction characteristics are referred to as the
Wind Building Characteristics (WBCs). Different subsets of the W BCs control the da mage
and loss estimates for each SBT. The significant WBCs for each SBT are shown as non-zero
entries in Table 3. As an exam ple, consider the W ood-Frame, One-Story, Multi-Unit
Housing (WMUH1) category. The four th column of Table 3 shows that there are five
active WBCs for the WMUH1 category: roof shape, roof cover type, roof cover quality,
roof deck attachment, and roof-wall connection.
Figure 1 illustr ates a subset of the 128 possible combinations of the WBCs for
WMUH1 buildings.1 Three predominant roof sh apes are modeled: Hip, Gable, or Fla t.
For flat roofs, two roof coverings (Built-Up Roof or Single Ply Membrane) and three
roof-covering conditions (New, Good, or Poor) are considered. For all roof shapes, two
roof-sheathing fastener conditions (6-penny nails or 8-penny nai ls2) and two roof-wall
connection conditions ( Strapped or Toe-Nailed) ar e modeled. Similar analyses of the
remaining 38 SBTs in Table 3 produces a tota l of 4,818 distinct building classes in the
Hurricane Model.
In an effort to reduce the amount of data collection and data entry required to characterize the
building inventory, it is helpful to assume that the relative frequencies of the various

Due to space limitations, Figure 1 does not include shutters, secondary water resistance, and two of the
four roof deck attachment types. Each of these ex cluded items is ef fectively given 0% weigh t for the
example shown in Figure B.1.
1

2 In order to qualify for the 8-penny (8d) roof deck attachment category, the maximum nail spacing must
not exceed 6 inches along the edges of each sheathing panel or 12 inches in the field of each sheathing
panel.

Excerpt from Multi-hazard Loss Es timation Methodology, Hurricane Model, Hazus MH
MR3 User Manual
i
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WBCs can be adequately modeled as independent. This assumption allows us to
determine the relative frequencies of the 24 WMUH1 cases illustrate d in Figure 1 with
only 11 input values. In the hypothetical exam ple shown, 60% of th e WMUH1 buildings
in the geographic area o f interest have flat roofs, 50% of th e flat roofs are covered with
single-ply membranes, 60% of the flat roof covers are in good condition, 50% of the roof
decks are fast ened with 8-penny nails, and 30% of the roof-wall connections are made
with straps or clips. Mu ltiplying these numbers together pro duces the percentages s hown
at the bottom of Figure 1. For this illustratio n, the values have been rounded to the
nearest 1%.
Mitigation Options
A significant feature of the Hu rricane Model is its ability to model the b enefits of
mitigation for all building types. The m itigation options available in th e Hurricane Model
are: (1) strengthened roof-wall connections (i.e., straps or clips in stead of simple toenailed connections), (2) upgraded roof sheathing attachments (i.e., fasteners that m eet or
exceed the nailing requ irements of the 1994 So uth Florida Building Co de), (3) pressure
and impact resistant protection for all openings (e.g., shutters and door s meeting the Dade
County or ASTM large m issile and pressure cy cling standards), and (4) secondary water
resistance to prevent water pene tration through the roof decking after the loss of the roof
covering. The specific mitigation options av ailable for each SBT ar e summarized in
Table 4.
By including these options in the Hurrican e Model, the benef its of promoting mitigation
can be easily quantified by varyi ng the percentages of buildings that have these features in
a given geographic area and comparing the resulting loss estimates. In many hurricane prone
areas, it can be shown with the Hurricane Model that loss reductions of 70% or more can
be achieved through mitigation.
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Table 1. Specific Building Types in the Hurricane Model
Specific
Building Type
WSF1
WSF2
WMUH1
WMUH2
WMUH3
MSF1
MSF2
MMUH1
MMUH2
MMUH3
MLRM1
MLRM2
MLRI
MERBL
MERBM
MERBH
MECBL
MECBM
MECBH
CERBL
CERBM
CERBH
CECBL
CECBM
CECBH
SPMBS
SPMBM
SPMBL
SERBL
SERBM
SERBH
SECBL
SECBM
SECBH
MHPHUD
MH76HUD
MH94HUD-I
MH94HUD-II
MH94HUD-III

Description
Wood, Single Family, One Story
Wood, Single Family, Two or More Stories
Wood, Multi-Unit Housing, One Story
Wood, Multi-Unit Housing, Two Stories
Wood, Multi-Unit Housing, Three or More Stories
Masonry, Single Family, One Story
Masonry, Single Family, Two or More Stories
Masonry, Multi-Unit Housing, One Story
Masonry, Multi-Unit Housing, Two Stories
Masonry, Multi-Unit Housing, Three or More Stories
Masonry, Low-Rise Strip Mall, Up to 15 Feet
Masonry, Low-Rise Strip Mall, More than 15 Feet
Masonry, Low-Rise Industrial/Warehouse/Factory Buildings
Masonry, Engineered Residential Building, Low-Rise (1-2 Stories)
Masonry, Engineered Residential Building, Mid-Rise (3-5 Stories)
Masonry, Engineered Residential Building, High-Rise (6+ Stories)
Masonry, Engineered Commercial Building, Low-Rise (1-2 Stories)
Masonry, Engineered Commercial Building, Mid-Rise (3-5 Stories)
Masonry, Engineered Commercial Building, High-Rise (6+ Stories)
Concrete, Engineered Residential Building, Low-Rise (1-2 Stories)
Concrete, Engineered Residential Building, Mid-Rise (3-5 Stories)
Concrete, Engineered Residential Building, High-Rise (6+ Stories)
Concrete, Engineered Commercial Building, Low-Rise (1-2 Stories)
Concrete, Engineered Commercial Building, Mid-Rise (3-5 Stories)
Concrete, Engineered Commercial Building, High-Rise (6+ Stories)
Steel, Pre-Engineered Metal Building, Small
Steel, Pre-Engineered Metal Building, Medium
Steel, Pre-Engineered Metal Building, Large
Steel, Engineered Residential Building, Low-Rise (1-2 Stories)
Steel, Engineered Residential Building, Mid-Rise (3-5 Stories)
Steel, Engineered Residential Building, High-Rise (6+ Stories)
Steel, Engineered Commercial Building, Low-Rise (1-2 Stories)
Steel, Engineered Commercial Building, Mid-Rise (3-5 Stories)
Steel, Engineered Commercial Building, High-Rise (6+ Stories)
Manufactured Home, Pre-HUD
Manufactured Home, 1976 HUD
Manufactured Home, 1994 HUD - Wind Zone I
Manufactured Home, 1994 HUD - Wind Zone II
Manufactured Home, 1994 HUD - Wind Zone III
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Table 2. Wind Building Characteristics
Characteristic
Roof Shape
- Roof Shape I
- Roof Shape II
Roof Cover
- Roof Cover Type
- Roof Cover Quality
- Secondary Water Resistance
Roof Deck
- Roof Deck Attach. I
- Roof Deck Attach. II
- Roof Deck Age
Roof Frame
- Roof Frame System
- Joist Spacing
- Roof-Wall Conn.
Fenestrations
- Window Area
- Shutters
- Garage I (Unshuttered Houses)
- Garage II (Shuttered Houses)
Other Characteristics
- Wind Debris
- Units Per Floor
- Masonry Reinforcing
- Tie Downs

Value1

Value2

Hip
Hip

Gable
Gable

Built-Up
Good
Yes

Single Ply
Poor
No

6d Nails @ 6/12
6d Nails @ 6/12
New or Average

8d Nails @ 6/12
8d Nails @ 6/12
Old

Wood Truss
4 ft.
Toe-Nail

Steel Joist
6 ft.
Strap

Low
Yes
None
None

Medium
No
Weak Door
SFBC 94

Residential
Single-Unit
Yes (RM)
Yes

Res./Comm. Mix
Multi-Unit
No (URM)
No
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Value3

Value4

Flat

6d/8d Mix @ 6/6

8d @ 6/6

High
Standard Door

Varies by Direction

No Missiles

Appendix: 5C - 4
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Table 4. Mitigation Options

Hurricane Specific Building Types
WSF1

Shutters on All
Windows and
Entry Doors

Roof-wall
Connection
Clips/Straps

Superior Roof
Deck
Attachment

SWR

Y

Y

Y

Y

WSF2

Y

Y

Y

Y

MSF1

Y

Y

Y

Y

MSF2

Y

Y

Y

Y

Hip/Gable

Y

Y

Y

Y

Flat Roof
Hip/Gable
Flat Roof
Hip/Gable
Flat Roof
Hip/Gable
Flat Roof
Hip/Gable
Flat Roof
Hip/Gable
Flat Roof

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

WMUH1
WMUH2
WMUH3
MMUH1
MMUH2
MMUH3

MLRI

Y

Y
Y
Y
Y
Y

Y

MERBL
MERBM
MERBH
MECBL
MECBM
MECBH
CERBL
CERBM
CERBH
CECBL
CECBM
CECBH
SERBL
SERBM
SERBH
SECBH
SECBL
SECBM

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

SPMBS

Y

Y

SPMBM

Y

Y

SPMBL

Y

Y

MHPHUD

Y

Y

MH76HUD

Y

Y

MH94HUDI

Y

Y

MH94HUDII

Y

Y

MH94HUDIII

Y

Y

MLRM1
MLRM2

Wood Truss
OWSJ
Wood Truss
OWSJ

MH
Tie Downs

Y
Y
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Y
Y
Y
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Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
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Chapter 5 Appendix D: Earthquake Model Building Type and Mitigation Options
Earthquake Model Building Typesi

Height
Range
No.

Label

Description

1

W1

2

W2

Name

Typical

Stories

Stories

Feet

Wood, Light Frame (<= 5,000 sq. ft.)

1-2

1

14

Wood, Commercial and Industrial (>

All

2

24

Low-Rise

1-3

2

24

Mid-Rise

4-7

5

60

5,000 sq. ft.)
3

S1L

4

S1M

5

S1H

6

S2L

Steel Moment Frame

Steel Braced Frame

High-Rise

8+

13

156

Low-Rise

1-3

2

24

7

S2M

Mid-Rise

4-7

5

60

8

S2H

High-Rise

8+

13

156

All

1

15

1-3

2

24

9

S3

Steel Light Frame

10

S4L

Steel Frame with Cast-in-Place

Low-Rise

11

S4M

Concrete Shear Walls

Mid-Rise

4-7

5

60

12

S4H

High-Rise

8+

13

156

13

S5L

Steel Frame with Unreinforced

Low-Rise

1-3

2

24

14

S5M

Masonry Infill Walls

Mid-Rise

4-7

5

60

15

S5H

High-Rise

8+

13

156

16

C1L

Low-Rise

1-3

2

20

17

C1M

Mid-Rise

4-7

5

50

18

C1H

19

C2L

Concrete Moment Frame

Concrete Shear Walls

High-Rise

8+

12

120

Low-Rise

1-3

2

20

20

C2M

Mid-Rise

4-7

5

50

21

C2H

High-Rise

8+

12

120

22

C3L

Concrete Frame with Unreinforced

Low-Rise

1-3

2

20

23

C3M

Masonry Infill Walls

Mid-Rise

4-7

5

50

24

C3H

25

PC1

Precast Concrete Tilt-Up Walls

High-Rise

26

PC2L

Precast Concrete Frames with

27

PC2M

Concrete Shear Walls

28

PC2H

29

RM1L

Reinforced Masonry Bearing Walls

30

RM1M

with Wood or Metal Deck Diaphragms

Mid-Rise

4+

5

50

31

RM2L

Reinforced Masonry Bearing Walls

Low-Rise

1-3

2

20

32

RM2M

with Precast Concrete Diaphragms

Mid-Rise

4-7

5

50

33

RM2H

High-Rise

8+

12

120

34

URML

Low-Rise

1-2

1

15

35

URMM

Mid-Rise

3+

3

35

36

MH

All

1

10

Unreinforced Masonry Bearing Walls

Mobile Homes

8+

12

120

All

1

15

Low-Rise

1-3

2

20

Mid-Rise

4-7

5

50

High-Rise

8+

12

120

Low-Rise

1-3

2

20

1

Excerpt from Multi-hazard Loss Estim ation Methodology, Earthquake Model, Hazus
MH MR3 Technical Manual
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Structural Systems
A general d escription of each of th e 16 s tructural systems of m odel building types is
given in the following sections.
1. Wood, Light Frame (W1):
These are typically sin gle-family or sm all, multiple-family dwellings of not m ore than
5,000 square feet of fl oor area. T he essential structural feature of these buildings is
repetitive framing by wood rafters or joists on wood stud walls. Loads are light and spans
are small. These buildings may have relati vely heavy m asonry chimneys and m ay be
partially or fully covered with m asonry veneer. Most of these build ings, especially the
single-family residences, ar e not engineered but constr ucted in accordan ce with
“conventional construction” provisions of build ing codes. Hence, they usually have the
components of a lateral-force-resisting system even though it may be incomplete. Lateral
loads are transferred by diaphragm s to shear walls. The diaphragms are roof panels and
floors that may be sheathed with sawn lu mber, plywood or fiberboard sheathing. S hear
walls are sheathed with boards, stucco, plas ter, plywood, gypsum board, particle board,
or fiberboard, or interior partition walls sheathed with plaster or gypsum board.
2. Wood, Greater than 5,000 Sq. Ft. (W2):
These buildings are typically comm ercial or industrial buildings, or m ulti-family
residential buildings with a floor area greater than 5,000 square feet. These buildings
include structural system s framed by beam s or m ajor horizontally spanning m embers
over columns. These horizontal m embers may be glue-lam inated (glu-lam) wood,
solidsawn wood beams, or wood trusses, or steel beams or trusses. Lateral loads usually
are resisted by wood diaphragm s and exte rior walls sheathed with plywood, stucco,
plaster, or other paneling. The walls m ay have diagonal rod brac ing. Large openings
for stores and garages often re quire post-and-beam framing. Lateral load resistance on
those lines may be achieved with steel rigid frames (moment frames) or diagonal bracing.
3. Steel Moment Frame (S1):
These buildings have a fram e of steel colu mns and beam s. In som e cases, the
beamcolumn connections have very sm all moment resisting capacity but, in other cases,
some of the beam s and colum ns are fully dev eloped as m oment frames to resist lateral
forces. Usually the structure is concealed on the outside by exterior nonstructural walls,
which can be of alm ost any m aterial (curtain walls, brick m asonry, or precast concrete
panels), and on the inside by ceilin gs and column furring. Diaphragm s transfer lateral
loads to m oment-resisting frames. The dia phragms can be alm ost any m aterial. The
frames develop their stiffness by full or part ial moment connections. The frames can be
located almost anywhere in the building.
Usually the colum ns have their strong
directions oriented so that some columns act primarily in one direction while the others
act in the other direction. Steel moment frame buildings are typically more flexible than
shear wall buildings. This low stiffness can result in large interstory drifts that may
lead to relatively greater nonstructural damage.
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4. Steel Braced Frame (S2):
These buildings are similar to s teel moment frame buildings except that the vertical
components of the lateral-force-resisting sy stem are b raced frames rather than m oment
frames.
5. Steel Light Frame (S3):
These buildings are p re-engineered and prefabricated with transverse rig id frames. The
roof and walls con sist of lightweight panels, usually corrugated metal. The f rames are
designed for maximum efficiency, often with tapered beam and column sections built up
of light steel plates. T he frames are built in s egments and assembled in the field with
bolted joints. La teral loads in the transverse direction are resis ted by the rig id frames
with loads distributed to them by diaphrag m elements, typically rod-braced steel roof
framing bays. Tension rod bracing typically resists loads in the longitudinal direction.
6. Steel Frame with Cast-In-Place Concrete Shear Walls (S4):
The shear walls in these buildings are cas t-in-place concrete and m ay be bearing walls.
The steel frame is designed for vertical lo ads only. Diaphragm s of almost any material
transfer lateral loads to the shear walls. The steel fram e may provide a secondary
lateralforce-resisting system depending on th e stiffness of the fram e and the m oment
capacity of the beam-column connections. In modern “dual” systems, the steel moment
frames are designed to work together with the concrete shear walls.
7. Steel Frame with Unreinforced Masonry Infill Walls (S5):
This is one of the olde r types of buildings. The infill walls usually are offset from the
exterior frame members, wrap around them, and present a smooth m asonry exterior with
no indication of the frame. Solidly inf illed masonry panels, when they fully engage the
surrounding frame members (i.e. lie in the sam e plane), may provide stiffness and lateral
load resistance to the structure.
8. Reinforced Concrete Moment Resisting Frames (C1):
These buildings are s imilar to ste el moment frame buildings except that the fram es are
reinforced concrete. T here are a large variet y of frame systems. Some older concrete
frames may be proportioned and detailed such that brittle failure of the frame members
can occur in earthquakes leading to partial or full collapse of the buildings. Modern
frames in zones of high seism icity are proportioned and detailed for ductile behavior and
are likely to undergo large defor mations during an earthquake without brittle failure of
frame members and collapse.
9. Concrete Shear Walls (C2):
The vertical com ponents of the lateral-force- resisting system in these buildings are
concrete shear walls that are usually bearing walls. In older buildings, the walls often are
quite extensive and the wall stresses are low but reinforcing is light. In newer buildings,
the shear walls often are lim ited in extent, generating concerns about boundary m embers
and overturning forces.
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10. Concrete Frame Buildings with Unreinforced Masonry Infill Walls (C3):
These buildings are sim ilar to steel fram e buildings with unreinf orced masonry infill
walls except that the frame is of reinforced concrete. In th ese buildings, the shear
strength of the columns, after cracking of the infill, may limit the semi-ductile behavior
of the system.
11. Precast Concrete Tilt-Up Walls (PC1):
These buildings have a wood or m etal deck ro of diaphragm, which often is very large,
that distributes lateral forces to pr ecast concrete shear walls. The wa lls are thin but
relatively heavy while the roofs are relatively light. Older or non-seismic-code buildings
often have inadequate connections for anchorag e of the walls to the roof for out-of-plane
forces, and the panel co nnections often are brittle. Tilt-up buildings us ually are one or
two stories in height. Walls can have numerous openings for doors and windows of such
size that the wall looks more like a frame than a shear wall.
12. Precast Concrete Frames with Concrete Shear Walls (PC2):
These buildings contain floor and roof di aphragms typically com posed of precast
concrete elements with or without cast-in-place concrete topping slabs. Precast concrete
girders and columns support the diaphragms. The girders often bear on colum n corbels.
Closure strips between precast floor elements and beam-column joints usually are castin-place concrete. W elded steel inserts ofte n are used to interconnect precast elem ents.
Precast or cast-in-p lace concrete shear walls resi st lateral loads. For buildings with
precast frames and concrete shear walls to perfo rm well, the details used to connect the
structural elements must have sufficient stre ngth and displacement capacity; however, in
some cases, the connection details between the precast elements have negligible ductility.
13. Reinforced Masonry Bearing Walls with Wood or Metal Deck Diaphragms
(RM1):
These buildings have perim eter bearing wall s of reinforced brick or concrete-block
masonry. These walls are the vertical elements in the lateral-force-resisting system. The
floors and roofs are fram ed with wood joists and beam s either with plywood or braced
sheathing, the latter either straight or diagona lly sheathed, or with steel beams with metal
deck with or without concrete fill. Interior wood posts or steel columns support wood
floor framing; steel columns support steel beams.
14. Reinforced Masonry Bearing Walls with Precast Concrete Diaphragms (RM2):
These buildings have bearing walls similar to those of reinforced masonry bearing wall
structures with wood or metal deck diaphragms, but the roof and floors are com posed of
precast concrete elements such as planks or tee-beams and the pr ecast roof and floor
elements are supported on interior beam s and columns of steel or concrete (cast-in-place
or precast). The precast horizontal elements often have a cast-in-place topping.
15. Unreinforced Masonry Bearing Walls (URM):
These buildings include structural elem ents that vary depending on the building’s age
and, to a lesser extent , its geographic location. In buildings built before 1900, the
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majority of floor and roof construction c onsists of wood sheathi ng supported by w ood
framing. In large multistory buildings, the floors are cast-in-place concrete supported by
the unreinforced masonry walls and/or steel or concrete interior framing. In unreinforced
masonry constructed after 1950 (outside Ca lifornia) wood floors usually have plywood
rather than board sheathing. In regions
of lower seism icity, buildings of this type
constructed more recently can include floor and roof framing that consists of metal deck
and concrete fill supported by steel framing elements. The perimeter walls, and possibly
some interior walls, are unreinforced masonry. The walls may or may not be anchored to
the diaphragms. Ties between th e walls and diaphragms are m ore common for th e
bearing walls than for w alls that are parallel to th e floor framing. Roof ties usually are
less common and more erratically spaced than those at the floor levels. Interior partitions
that interconnect the floors and roof can reduce diaphragm displacements.
16. Mobile Homes (MH):
These are prefabricated housing units that are trucked to the site and then placed
on
isolated piers, jack stan ds, or m asonry block foundations (usually with out any pos itive
anchorage). Floors and roofs of mobile hom es usually are constructed with plywood and
outside surfaces are covered with sheet metal.
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Chapter 5 Appendix E: Maps showing estimated losses for buildings and facilities.
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Chapter 6:
Current Mitigation Actions
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6.0

Introduction

The intent of this chapter is to highlight positive actions taken throughout the University system for
disaster preparedness and mitigation. The University of Hawaii does not operate in the same way as the
States and the Counties related to hazard mitigation, and therefore, the focus is on reducing risks where
possible and ensuring the safety of the faculty, staff, and students, primarily through ensuring their
safety on campus and in facilities. Major infrastructure, such as roadways and sewerage systems, is the
responsibility of the State or Counties. Risk reduction actions include planning and implementation of
policy frameworks and regulations, hazard mitigation education and risk reduction programs, shelter
“hardening” or structural improvements to reduce risk to hazards, “greening” campuses with
sustainability and energy initiatives, and forecasting building operating and safety costs annually. These
measures have been planned and implemented with integrated support from University staff and
faculty, in fields such as public health, hazardous waste disposal, safety, and hazard forecasting among
others.
The primary contribution for risk reduction and hazard mitigation from the University of Hawaii System
has been the development of hazards‐related knowledge and cutting edge assessment methods and
tools to reduce hazard risks by University of Hawaii faculty and researchers. The methods developed in
the UH System hazard mitigation plan were essential to evaluating the structural risk and vulnerability of
critical facilities, which was essential information required to get the State of Hawaii’s Multi‐Hazard
Mitigation Plan approved. The faculty and researchers have worked with State Civil Defense and other
agencies in developing strategies to reduce all types of hazard risks.

6.1

Introduction to Mitigation Actions of the UH System

As described in previous chapters, the University of Hawai’i System has been proactive in implementing
hazard mitigation measures throughout the State of Hawai’i, and particularly at the UH Mānoa and UH
Hilo campuses. Hazard mitigation at the UH system has taken several forms, including system‐wide
planning frameworks, guidance and regulatory action and documentation, and programmatic measures
to promote disaster risk reduction.
The University has put significant effort into identifying and upgrading shelters on the UH Mānoa
campus. Buildings meeting the Recommended Statewide Public Hurricane Shelter Criteria have been
identified, as well as necessary retrofits to ensure public safety. The implementation of these retrofits
was scheduled to occur over the next year; however, the economic crisis affecting the state has resulted
in fewer personnel and matching funds for targeted resources.
Additionally, the University implements long‐range forecasting of building operating costs for each
building on the UH Mānoa campus as part of facilities operation. Total building operation costs are the
sum of operation costs, renewal costs, and safety costs, and are used in the forecast of capital needs as
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well as with decision‐making regarding the upkeep of a building or construction of a new facility. This
system is aimed at ensuring proper facilities management as well as safety and health of UH students
and staff.
The University of Hawai’i has also developed a number of guidance documents for UH staff and students
for response to multiple types of hazardous situations, and to implement a chain of command in the
event of a disaster. Table 6.1 below lists Health & Safety guidance documents and plans developed for
the UH system that apply to the hazards discussed in previous chapters. Each of these documents is
discussed further in this chapter as it relates to specific hazard mitigation.

Table 6.1: UH Health & Safety Plans and Guidance
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Hazards

Hazmat
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Coastal Erosion

x

Volcanoes

x

Climate Change

x

Wildfires

Tsunami

x

Drought

Earthquake

x

Landslides

UH Alert Emergency Notification Program
Guideline for Departmental Emergency
Communication Procedure
Guideline for Continuity of Operations
Planning
Makani Pahili Program
University of Hawai’i Biological Safety
Manual
UH Charter of Sustainability
Sustainable Saunders
EHSO Fire Safety Program

Floods

UH Plan
University of Hawai’i System Emergency
Operations Plan
UH Mānoa Emergency Response Plan
UH Hilo and Hawai’i CC Emergency
Operations Plan

Hurricane

Hazards

x
x

x

UH Mānoa Climate Change Commission
UH Mānoa Energy Benchmarking
UH Hazardous Waste Minimization
Program
UH Mānoa Chemical Hygiene Plan (also
for UH Hilo & JABSOM)
Hazardous Material Management
Program (system‐wide)
EHSO Laboratory Safety Program
UH Biological Safety Program
UH Biological Safety Manual
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Pandemic Influenza Program
Hawai‘i Institute of Marine Biology
(Coconut Island) Hurricane Plan

6.2

x

x

X

Mitigation Actions & Policies Developed

The following are current mitigation actions and programs being implemented by the parties described
in Chapter 2, as well as mitigation activities of additional local and international collaborators and
colleagues.
6.2.1

Information Technology Services and Communications Mitigation

The University of Hawai’i Information Technology Services (ITS) manages the broadcast of two hazard
alert and preparedness programs.
The first program is a broadcast email system that is used to contact all students, faculty and employees
with email addresses ending in “@hawaii.edu”. Emails from the broadcast system are filtered by campus
affiliation and by announcement type:
-

“UH Announce” is used for general announcements for the UH community including hazard
preparedness notices, such as hurricane season information and hurricane preparedness.

-

“UH Alert” is used for urgent alerts, such as notices of suspicious activity or criminal acts including
incidents of shooting or like issues, as well as immediate natural hazard threats such as in the event
of an approaching tsunami or strong wind event. This email alert is not used for notices regarding
hazards that are not immediately threatening to the UH community.

UH Alert
The UH Alert Emergency Notification Program, is an automated messaging system used to contact UH
community members in the event of a natural, health, or civil emergency. This system uses text
messages to mobile phones of participating students, faculty and staff, as well as prerecorded voicemail
messages to faculty and staff’s home, office, or mobile phones. Participation in this program is on a
voluntary basis and is done by registering to the UH Alert website at https://www.hawaii.edu/alert/.
Currently, approximately 3,500 faculty and staff members, and 3,500 students statewide are registered
in the UH Alert Emergency Notification system. While this messaging program is managed by ITS, the
system that issues alerts is a hosted service from a commercial infrastructure separate from the UH
system. This is to ensure that messages can still be broadcast in the event that UH IT facilities are
damaged during an emergency.
Alerts broadcast on this system include short‐term notices with a UH community health and safety
concern, such as electrical power failure, terrorism, locally generated tsunami, or earthquake. Entities
with decision‐making power, in regard to whether an alert message should be broadcast or not, include
chancellors, vice‐chancellors, UH system executives, and the chief of campus security.
System testing is conducted semi‐annually and is pre‐announced via email to the registered
“@hawaii.edu” address of UH Alert participants. If a text or voicemail message cannot be delivered to a
recipient’s telephone number, the system records the problem in order to fix the discrepancy.
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In addition to the two projects mentioned above, UH ITS along with Capital Solutions has worked on
designing and implementing a hurricane‐proof room in the main information technology building slated
for construction with capital improvement funds to be used as a model for future construction efforts.
6.2.2

Education and Training Mitigation Actions ‐ Pacific Emergency Management, Preparedness and
Response Information Network and Training Services (EMPRINTS)

Pacific EMPRINTS is a broad‐based consortium of public and private health educators and health service
providers that received funding from the U.S. Department of Health and Human Services' Health
Resources Services Administration (HRSA) in late 2005. The program was transferred to the Office of the
Assistant Secretary for Preparedness and Response (ASPR) in March 2007. It is one of 19 continuing
education grants awarded across the nation, including Yale New Haven Health System, University of
California San Francisco and Columbia University.
Pacific EMPRINTS is a continuing education training partnership of eleven organizations, including the
Hawai’i State Civil Defense and Environmental Systems Research Institute (ESRI), the world's leading
developer of geographical information systems (GIS) software. This partnership provides training for
health professionals in Hawai'i, California and the U.S. Affiliated Pacific Islands (USAPI). The training is
open to a wide variety of health and public health professionals, first responders, disaster managers and
so on. UH emergency responders and emergency management team members are encouraged to take
courses of interest or relevance to them. Courses are offered in a variety of formats, including face‐to‐
face workshops, online, podcast, mini‐simulated exercises, and live training events to accommodate the
maximum number of professionals.
The UH College of Social Sciences Medical Anthropology Specialization of the Anthropology Department
is the Grant Recipient of the Pacific EMPRINTS program. The College offers a certificate of completion in
disaster management and humanitarian assistance through the Department of Urban and Regional
Planning and a master’s degree in public administration with a concentration on disaster management.
The Social Science Research Institute (SSRI) is involved extensively in disaster mitigation projects, and
the Social Science College currently offers a professional certificate of completion for “GIS, GPS and
Spatial Analysis Applications for Public Health Professionals.”
Resources for training in Medical Anthropology include specific curricular and research foci within the
Department of Anthropology, as well as related areas of instruction in the Schools of Public Health and
Medicine and other academic units concerned with health, medicine, and human biology. The
multiethnic communities of Hawai'i, and a variety of clinical settings, provide unusual opportunities for
the study of socio‐cultural and epidemiologic problems related to health and illness, traditional/folk and
biomedical approaches to illness prevention and therapeutics, and delivery of health care services
among populations in transition. Special University resources in Asian and Pacific Studies encourage
medical anthropological research in these fields.
Partners of the Pacific EMPRINTS program include:
- Environmental Systems Research Institute (ESRI): ESRI provides valuable technical and logistical
assistance in development and delivery of the web‐based GIS courses and seminars, customized to
the needs of healthcare and emergency medicine professionals.
- Pacific Public Health Training Center: The Pacific Public Health Training Center (PPHTC) is a combined
effort of the four accredited Schools of Public Health in California and the University of Hawai’i's
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School of Nursing and Dental Hygiene. The Center's primary goal is to develop and support public
health training opportunities that are consistent with the Health 2010 objectives. This network uses a
variety of instructional media ranging from print‐based videotape and multi‐media to meet the
training and information needs of the nation’s health workforce needs.
- Yale University School of Medicine, Center for Continuing Medical Education (CME): The activities
sponsored by Yale CME include primary care, specialty, and subspecialty topics in the field of
medicine. The scope of these activities involves the body of knowledge and skills generally
recognized and accepted by the profession as within the basic medical sciences, the discipline of
clinical medicine, and the provision of health care to the public. Yale CME provides content and
material tailored to complement the participant's needs and schedule through the following
educational activities: conferences and workshops; home study courses; enduring materials; and
online learning.
- State Civil Defense of Hawai’i: Civil defense structures and missions are consistent with the
comprehensive, integrated, all‐hazards emergency management system that is supported by the
Department of Homeland Security (Federal Emergency Management Agency). The system involves
planning, programming and coordination of disaster preparedness, mitigation programs, and
response and recovery operations.
- Pacific Disaster Center: The University of Hawai'i is the managing organization of the Pacific Disaster
Center on the island of Maui. The PDC in cooperation with regional (e.g., State Civil Defense, Pacific
Tsunami Early Warning System) and national (e.g., FEMA) disaster management agencies, provides
applied information research and analysis support for the development of more effective policies,
institutions, programs and information products (including geospatial data and mapping services) for
the disaster management and humanitarian assistance communities of the Asia Pacific region and
beyond. PDC is primarily focused on natural hazards and fostering disaster‐resistant communities.
- National Oceanic & Atmospheric Administration (NOAA): NOAA researches, monitors, and provides
education about the effects of such natural hazards as tsunamis, hurricanes. and volcanoes, making
them a valuable resource for disseminating and pilot testing technologies geared toward detecting
and responding to natural disasters. Pacific EMPRINTS' partnership with NOAA will build a base of
GIS/GPS knowledge that is useful and can be disseminated nationwide to protect communities from
natural disasters.
- UH Kapi'olani Community College, Department of Emergency Medical Services: The Department of
Emergency Medical Services is a statewide department with facilities located on Hawai’i, Maui, O'ahu
and Kaua'i. The Program is designed to be competency‐based and offers a career ladder model. The
department has five main emphases: 1) Public Safety Education (First Responder and First Responder
Refresher); 2) Emergency Medical Technician, EMT (Basic and Intermediate); 3) Mobile Intensive
Care Technician (Paramedic); 4) Continuing Medical Education of Pre‐hospital Personnel; and 5) Non‐
Credit Community Education. Credit and non‐credit programs meet national guidelines for
certification.
- UH School of Nursing and Dental Hygiene: The School of Nursing and Dental Hygiene consists of two
autonomous departments, the Department of Nursing and the Department of Dental Hygiene each
with its own chair. The Department of Nursing offers one of the finest programs to prepare students
for careers in nursing, primarily for the State of Hawai'i and the Pacific Basin.
- UH John A. Burns School of Medicine (JABSOM) – Asia‐Pacific Center for Biosecurity, Disaster and
Conflict Research, and Hawai’i and Pacific Basin Area Health Education Center (AHEC): The Asia‐
Pacific Center for Biosecurity, Disaster and Conflict Research is one of five centers under the Asia‐
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Pacific Institute of Tropical Medicine and Infectious Diseases (APITMID). In order to increase
understanding and preparedness in the areas of biosecurity, disasters and conflict, the Center
conducts education and training, performs services for the community, participates in regional,
national, and international forums; and convenes, seminars, and conferences. AHEC is a program
within JABSOM that is funded through grants from the Health Resources and Services Administration,
other federal agencies, the Hawai’i State Department of Health, and local foundations.
- Healthcare Association of Hawai’i: Healthcare Association of Hawai’i (HAH) is a non‐profit
organization representing Hawai’i's healthcare providers. HAH is affiliated with the American
Hospital Association (AHA), the American Health Care Association (AHCA), the National Center for
Assisted Living (NCAL) and the National Association for Home Care and Hospice (NAHC). Since 1988,
the Emergency Management Program of HAH has served Hawai’i hospitals, long‐term care facilities,
home care & hospice agencies, and other members of the health care coalition providing
administrative & technical assistance, emergency response coordination and response teams. These
services are provided in close collaboration with the Hawai’i State Department of Health (SDOH) and
other federal, state and county agencies.
- UH College of Tropical Agriculture and Human Resources (CTAHR): The University of Hawai’i’s College
of Tropical Agriculture and Human Resources (CTAHR) is home to an inter‐Pacific nation program
called the Agricultural Development in the American Pacific (ADAP) program. They have an extensive
network of public health food specialists, veterinarians and paravets, or paraprofessional
veterinarians in the Pacific Basin area.
6.2.3 Hazard Risk Reduction through Planning
The University of Hawai’i is in the process of implementing a number of additional programs aimed at:
fostering awareness and readiness in the UH community; enhancing communications and efficiency
during an emergency; and improving recovery. These programs are managed by the Office of Emergency
Management and are at various stages of completion.
Guideline for Departmental Emergency Communication Procedures
The Office of Emergency Management created a new guideline to ensure that emergency information is
properly communicated within each department of the University of Hawai’i. The guideline establishes
and delineates the responsibilities and procedures that each department should use to communicate to
faculty, staff, students and the general public during an emergency. The purpose of the guideline is also
to ensure that messages of the University’s EMT and State Civil Defense are effectively communicated
throughout the University System.
The guideline outlines tasks that must be conducted on an annual basis to ensure that all affected
parties can be reached and informed during an emergency situation. These include annual updates of
faculty and staff contact information and establishing a chain of authority and responsibility within each
department.
The guideline also outlines communication procedures to be followed in the event of an emergency,
including when to use indirect and direct communication methods and what procedures to follow in
each instance. Each department is expected to use the guideline to set up their own emergency
communication procedures and designate their responsible parties.
Continuity of Operations Planning (COOP)
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FEMA has established guidelines to establish continuity of operations plans that can be used during and
after an emergency/disaster. The need for and importance of COOP was proven after Hurricane Katrina
devastated New Orleans. As a government agency, the University must plan for the worst and be
prepared for disasters such as earthquakes and hurricanes. The purpose of COOP is to ensure sustained
operational capability for an extended period, in the event of dismantlement of that agency’s
operational facilities and/or capabilities during an emergency. It is meant to ensure continuous system
availability and leadership through an emergency event.
The Emergency Management Program in conjunction with the School of Nursing and Dental Hygiene,
have completed the Guideline for Continuity of Operations Planning (COOP). The procedure for COOP
establishment in each department of the University of Hawai’i at Mānoa is presented below:
1) Each semester, the faculty and staff will assess their workplace operations and identify which of
these can be postponed, or which must be maintained in the event that the school or campus is
closed for business due to a disaster.
2) For those operations responsibilities that can be postponed, the maximum length of time for
postponement must be indicated.
3) For those operations responsibilities that must be maintained, a procedure must be identified ahead
of time that outlines the level and extent of operations to be maintained along with the procedures
and alternate locations for such.
4) An exercise schedule shall be developed for all COOP Plans to simulate preparedness and response
responsibilities and activities. Requirements for improvements will be identified and incorporated
into COOP Plans.
5) All COOP Plans shall be reviewed and updated on an annual basis.
The Office of Emergency Management will be working in conjunction with the UH Mānoa Emergency
Management Committee to establish COOP in all the Departments of the University.
6.3

Hurricane Mitigation Policies and Actions

Hurricane hazard mitigation actions for the UH System include the following components:






6.3.1

Makani Pahili Program, Statewide Hurricane Exercise
Hurricane Shelter Retrofit Mitigation Project
Environmental Health and Safety Office (EHSO)
UH Mānoa Emergency Response Plan
University of Hawai’i Biological Safety Manual
UH Hilo Emergency Operations Plan
Makani Pahili Program

Since 1997, the Pacific Disaster Center (PDC) has been an integral part of Makani Pahili, Hawai’i’s annual
statewide hurricane exercise. This high‐profile exercise helps to prepare organizations and personnel for
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the Central Pacific hurricane season, which begins June 1 and extends through November 30. The
Makani Pahili 2008 exercise took place from May 16 through the 22nd. UH Mānoa Emergency
Management Committee members were invited to participate in the exercise. For the participants (UH
Mānoa Campus security, EHSO, Buildings and Grounds division, Campus Center, CTAHR, and Auxiliary
Services), daily warning messages were sent from State Civil Defense and PDC Emergency Operations
(EMOPS). The University of Hawai’i System Information Technology Services (ITS) and the UH
Community Colleges System Office also received the exercise warning messages. Each UH System
campus now has a representative in charge of receiving and properly distributing PDC warning
messages. The Makani Pahili exercise focuses on pre‐landfall and post‐landfall actions. During the
exercise, participants are encouraged to review existing emergency preparedness plans and procedures
and identify any discrepancies or recommendations for improved disaster management.
In addition, on May 21, 2008, a new communication technique was also tested between UH Mānoa and
PDC, using a portable HAM radio. The UH system is planning on establishing this emergency
communication system at the Mānoa campus and other campuses, pending federal funding for
implementation.
6.3.2

Hurricane Shelter Retrofit Mitigation Project

Based on previous hurricane shelter surveys, measures were identified for retrofitting of a number of
buildings to provide more shelter space during a hurricane, and to increase the safety of current
shelters. Retrofit measures were proposed for the following facilities:
- POST Building: 1st, 2nd floors, and roof
- Marine Sciences Building: 1st floor
- Auxiliary Services Building: 1st floor and roof
- Hawai’i Hall: building windows and doors
- Architecture Building: atrium and auditorium
- Parking structure Phase‐I, second floor: creation of a pet‐friendly shelter.
The proposed measures are currently under review by the Facilities Department and will be
implemented after assessment by an outside consultant to ensure the efficacy of the proposed actions.
In addition, UH Mānoa coordinates with the Red Cross to provide shelter operations training to Student
Housing Office representatives. The Student Housing Office is currently in the process of identifying
qualified individuals for inclusion in the training program.
6.3.3

Environmental Health and Safety Office (EHSO)

The EHSO prepares guidance documents for emergency preparedness and conducts training of
designated individuals that are instrumental in hazard mitigation and hazard preparedness. Guidance
documents prepared by EHSO are generally organized by category of activities conducted and each
document may have specific recommendations for several types of disasters. EHSO documents with
specific emergency preparedness guidelines for hurricanes are presented below.
6.3.4

UH Mānoa Emergency Response Plan

The UH Mānoa Emergency Response Plan (ERP) is the general emergency preparedness document that
covers response actions that should be followed by the entire UH Mānoa community. The ERP specifies
the following action plan in the event of hurricanes and severe storms:
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A. If time and conditions permit, the University will convene its Emergency Management Team (EMT)
and issue instructions via local radio, TV, email and telephone tree on whether classes and/or work
schedules will be suspended. Designated and essential employees may be asked to report to their work
site to implement emergency preparation and emergency/security duties.
B. If severe winds or a flood watch occurs while class is in session, and/or employees or visitors are
onsite, the following Emergency Actions should be followed:
1. Seek shelter in designated buildings on Campus. The current list of shelter spaces at UH
campuses is shown below. Retrofits to improve safety of each shelter have been identified and
are planned to be completed in 2008 and 2009.
2. If a designated shelter is not available or shelter locations are unknown, students, staff and
visitors should go to a designated County Civil Defense shelter. In the case of hurricanes or high
winds where no known shelters are available, seek shelter in a large building and stay away from
windows and exterior doors. In the case of possible flooding, leave basements or low laying
buildings and go to designated shelters or to the upper floors for shelter. Do not seek shelter in
basements of buildings unless it has been designated as a shelter.
3. Persons responsible for buildings, classrooms or laboratories shall ensure that all handicapped
persons have been assisted to reach a shelter or cover.
4. Avoid gymnasiums and other structures with large roof spans. If in a best available building
instead of a designated shelter, evacuate rooms subject to full force wind and remain near an
inside wall away from windows. Close all windows and blinds.
5. If available, check out mobile emergency pumping equipment. If time permits, check and clean
out all building walkways and catch basins to keep debris to a minimum and permit the free flow
of water.
6. Prior to an event, secure any latches and skylights. Remove or secure all outside
staging/scaffolding/planking and other material that can blow away. Facilities shop personnel
have trucks and equipment available to assist and can be reached at 956‐7134. During or after
the event, notify Facilities of any break, damage or suspected problem in any utility system.
7. After winds have abated and an “All Clear” notification has been given, secure damaged
buildings to prevent further weather damage. If possible, remove fallen trees, branches and
debris from roads. This will allow safe access for emergency, fire and maintenance personnel.
Call Facilities maintenance at 956‐7134 or Campus Security at 956‐6911 for assistance if
necessary.
8. Keep tuned to a local Emergency Alert System (EAS) radio station for the latest advisories.
6.3.5

University of Hawai’i Biological Safety Manual

All biological laboratories of the University of Hawai’i must have a written biosecurity plan. Security
plans must be reviewed annually or when there is a change to the plan. All laboratory staff must be
specifically trained for the security needs of the specific laboratory/facility. The biosecurity plans must
include Emergency Plans, detailing appropriate procedures for fire and explosion, environmental
emergencies, cold storage facilities, bomb threats, riots and missing biological commodities.
The Biological Safety Manual includes the following recommendations for inclusion in Emergency Plans
developed for each laboratory/facility:

University of Hawai‘i System‐wide Multi‐Hazard Mitigation Plan

Current Mitigation Actions 6 ‐ 9

- In the event of a hurricane watch, flash flood watch, or high surf watch, all active manipulation
should cease and prepare for proper storage.
- When a hurricane or tsunami watch is issued, make necessary preparations to suspend ongoing
experiments involving biological cultures. When a hurricane warning is issued, implement activities
to suspend operations in the laboratory. Plan to shut operations down within three hours of initial
hurricane warning. Remember; do not count on the availability of power, water, climate control, or
biosafety cabinetry exhaust systems. Due to the possibility of power outages, materials that are
volatile, toxic, or pose a respiratory hazard should not be stored in fume hoods or refrigerators but in
tightly sealed, impervious, and impact‐resistant containers.
- Laboratories with outside windows should develop a secure area for the storage of biological agents.
These secure areas should be waterproof and heavy enough to not be affected by the wind.
Biological agents should not be stored below ground level during a hurricane or tsunami. Find a
secure area above the ground floor levels to secure these materials in case of flooding. Check
emergency phone numbers. Update lab personnel phone, pager, and cellular phone numbers. Post
these outside your lab and request staff carry them at all times. Keep plastic waterproof containers
on hand to store lab notes, research documentation, computer disks, and any other materials that
you cannot afford to have damaged. Keep plenty of warning labels appropriate for the hazards of the
materials you work with on hand. These may be needed after the hurricane or tsunami. Remember,
you must take responsibility to protect your own laboratory. Plan ahead and implement your plan as
soon as a hurricane or tsunami watch is issued. Annually perform a laboratory drill to test out your
laboratory specific evacuation plan, including meeting location, accounting of all staff, and medical
situations.
Table 6.2: UH Mānoa Hurricane Shelter Spaces from June 2008 Hurricane Shelter Survey
Shelter
Priority
Shelter
Rank
Shelter Location
Room
Category
1
POST Building
Floors 2‐8
B

Spaces
2,940

2

Marine Science Bldg

1st Floor Auditoriums

A

600

3

Auxiliary Services

1st, 2nd Fl. Corridors & offices

B

1,950

4

Hawai’i Hall

3rd Floor Conference Room

B

61

5

Kennedy Theatre

Theatre, dressing rooms & others

B

1137

6
7

Architecture School
Campus Center

2nd Fl. Auditorium
Ballroom

B
B

200
641

8

Art School

B

274
7,803
5,792

1st Fl. Auditorium
Total number of shelter spaces
Total number of spaces for student/staff sheltering

Total number of spaces for designated hurricane response staff sheltering
Source: UH Mānoa Hurricane Shelter Assessment Report, conducted June 2008.
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6.3.6

UH Hilo Emergency Operations Plan

The UH Hilo and Hawai’i CC Emergency Operations Plan (EOP) provides necessary guidance to organize
UH Hilo and Hawai’i CC operation in the event of emergency or civil defense action. The plan covers
general emergency mitigation and response organization information, as well as hazard‐specific action
plans.
The EOP indicates that with the advance warning systems through our Hawai‘i County Civil Defense
Office, there is normally sufficient time to prepare the UH Hilo and Hawai’i CC community to minimize
and/or eliminate injury or death, as well as to protect University operations through preventive
maintenance and precautions before and when the Hurricane arrives. The EOP specifies the following
plan of action for UH Hilo and Hawai’i CC at the Hurricane Watch, Hurricane Warning and post‐Hurricane
stages:
A. Actions to be taken in preparation to a Hurricane Watch:
1. The University will automatically proceed to Emergency Status.
2. Emergency Operations Plan Officers shall immediately report to the Emergency Operations
Center. The Auxiliary Services personnel shall assist in securing the campus by following the
instructions above in Section 3 Severe Windstorm A.1, if time and conditions permit (i.e. taping
and boarding of glass windows & doors, etc.). The Emergency Operations Plan Officers shall
assist Auxiliary Services personnel in any way, if needed.
3. The Emergency Operations Center will assist in preparing the Evacuation Centers for those who
may need to evacuate to these centers. The Emergency Operations Center will also serve as
liaison with the Hawai‘i County Civil Defense to notify the public of these centers.
4. The Chancellor or Designee will suspend and close campus upon notification of a Hurricane
Watch. This will allow employees and students to return home. All University of Hawai‘i at Hilo
and Hawai‘i Community College functions that are scheduled within this watch phase shall be
postponed. Dormitory students shall be guided by instructions from the Housing Officer.
5. The Field Control Officer shall insure that emergency equipment is readily available (i.e.
electrical generators, emergency lighting, AM/FM radios, alternate communication systems).
6. The Housing & Food Services Officer shall insure and coordinate with the contracted Service
Provider that emergency provisions (food and water) or approximately two hundred fifty (250)
people are available for a minimum of three (3) days.
B. Actions to be taken in preparation to a Hurricane Warning:
1. Everyone shall evacuate the campus unless seeking shelter in the designated Evacuation
Centers. Dormitory students shall evacuate to locations designated by the Housing Officer (i.e.
specified dorms that are Hurricane proof, Evacuation Centers).
2. If for some reason certain individuals are unable to evacuate the campus and the Hurricane
arrives, follow the instructions on “Severe Windstorm”, Section B: “If high winds develop during
instructional hours with little or no warning.”
C. Actions to be taken after the Hurricane subsides:
1. After the Hurricane subsides and the all clear signal is given either by notification of phone or
radio from the Hawai‘i County Civil Defense, all classes shall be suspended and the campus shall
remain closed until further notice.
2. When the all clear signal is given, the Emergency Operations Plan Officers shall automatically
report to the Emergency Operations Center, assuming roads are clear, their families are safe and
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their property secured. The EOP Officers shall assist by following the instructions on “Severe
Windstorm”, Section C, “Actions after the winds subside.”
3. The Damage Control Officer along with the Field Control Officer shall inspect all buildings to
insure that all buildings on campus are safe to enter. In addition, they shall identify buildings
that are unsafe to enter and shall make the necessary repairs.
4. The Damage Control Officer shall notify the Chancellor or Designee when the campus is safe to
resume classes.
5. The Chancellor or Designee have the authority to reopen the campus and to resume classes.
6.4

Flood Mitigation Policies and Actions

Flood mitigation actions for the UH System include:
 UH Involvement in Mānoa Watershed and Ala Wai Watershed Planning
 Hamilton Library Ground Floor Improvements
 Biomedical Sciences Building Drainage Improvements
 UH Hilo and Hawai’i CC Emergency Operations Plan
6.4.1 UH Involvement in Mānoa Watershed and Ala Wai Watershed Planning
Following the disastrous flooding of the Mānoa district and UH Mānoa campus after a 25‐year
rainstorm on October 30, 2004, a partnership of City, State, and Federal agencies led by the federal U.S.
Department of Agriculture’s Natural Resources Conservation Service (NRCS) began the planning phase of
the Mānoa Watershed Flood Control Project to address the causes of flooding. The purpose of the
Mānoa Watershed project was to evaluate a full range of alternatives to reduce future flood damage in
the area between the Mānoa District Park and the UH. Measures considered included reducing the peak
flood discharge, increasing the flood carrying capacity of the channels and bridges, reducing bridge and
channel blockage by debris, erecting floodwalls around buildings in the floodplain, and establishing an
organization (such as a drainage district) with the capability to oversee and maintain the streams and
waterways in Mānoa Valley (NRCS, 2007).
During the course of 2008, funding to complete the project was not obtained and the project
deliverables were revised from a feasibility report and EIS, to several technical reports that would
document the work conducted on the project up to that point. Completed work included a detailed
hydrology and hydraulics analysis of the Mānoa Watershed, evaluation of 23 conceptual flood mitigation
measures, a stakeholder participation plan, and a cultural history assessment. The information
developed during the course of the Mānoa Watershed project was also transferred to the Ala Wai
Watershed Project led by the U.S. Army Corps of Engineers (USACoE). A Notice of Withdrawal for
preparation of the Environmental Impact Statement (EIS) for the Mānoa Watershed Project was filed in
October 2008. The leading agency of the Mānoa Watershed Project, NRCS, will continue to be involved
in the planning process for the Ala Wai Watershed Project through a Cooperating Agency Agreement.
The Ala Wai Watershed Project is a flood mitigation and ecosystem restoration project that
encompasses the watersheds of Makīkī, Mānoa, Pālolo, McCully‐Mo'ili'ili, and Waikīkī. The goals of the
project include:
- protecting the entire Ala Wai watershed from the 100‐year flood event,
- Improving the migratory pathway for native amphidromous species,
- Reduce sediment build‐up in streams and the Ala Wai Canal,
- Enhance the physical quality of the existing aquatic habitat for native species.
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The projected schedule for the Ala Wai Watershed Project anticipates the Draft Feasibility Report/EIS to
be completed during the Winter of 2010 and the Final Feasibility Report/EIS to be completed by Winter
2011. The design phase of the project is anticipated to last approximately five years, from 2011 through
2016,
with
construction
starting
in
2013,
pending
legislative
approval.
UH Mānoa has been involved in the planning process of both the Mānoa Watershed Project and the Ala
Wai Watershed Project, as a stakeholder and as a provider of expertise and research data.
In addition to taking part in the planning process of the Mānoa and Ala Wai Watershed Projects, UH
Mānoa has planned and undertaken several projects to minimize damage associated with floods on the
Mānoa Campus, particularly in the area that was affected by the Mānoa flood of 2004. Projects focus on
improving drainage of flood waters and protection of important resources within buildings that may be
affected by floods again in the future.
6.4.2

Hamilton Library Ground Floor Improvements

The Hamilton Library was one of the buildings hardest hit during the floods of 2004. Resources located
in the basement and on the ground floor were severely damaged or lost, and the library was not fully
functional for several months after the flood. The proposed project involves the following components:
1. Construction of chiller and transformer building adjacent to the library;
2. Hazard mitigation to minimize the impact of any future flood on library operations;
3. Renovation of the library’s ground floor;
4. Reconstruction of the library’s server room on the 2nd floor.
The air conditioning chiller plant, electrical transformers, and main switchgear were formerly located on
the ground floor of the library building and were destroyed in the 2004 flood. These components will be
relocated to an above‐ground space that will allow adequate space for installation and maintenance,
and will mitigate impacts of future flooding.
Hazard mitigation measures for the library also include:
- Construction of a reinforced concrete roof over the moat located around the basement of the library.
- Construction of a 2‐1/2 foot high concrete flood wall over the moat to prevent floodwater from
entering the first floor.
- Upgrade of existing drain inlets north of the Library to better utilize the existing storm sewer system.
- Installation of drain inlets at the walkway east of the building to help prevent water directed around
the building from reaching the entrances to the Library and the adjacent Paradise Palms Café.
- Improvement of the window sills at the north side of the Library Phase III, to protect the windows
against diverted flood water.
- Installation of drainage culverts at the existing loading dock at Edmondson Hall, adjacent to the
Library, in order to drain floodwater that could collect as a result of eliminating the moat.
The chiller/transformer building construction and Library ground floor renovations were planned to be
completed in 2010.
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6.4.3

Biomedical Sciences Building Drainage Improvements

This flood mitigation project is intended to divert flood water around the building to minimize damage
to facilities within the building.
The project is currently in design, and construction is estimated to start summer of 2009.
6.4.4

UH Hilo and Hawai’i CC Emergency Operations Plan

In Hilo, average rainfall varies from about 130 inches a year near the shore, to as much as 200 inches
upslope. The wettest part of the island, with a mean annual rainfall exceeding 300 inches, lays about 6
miles upslope from the city limits. Consequently, flash floods are a relatively common occurrence in this
part of the Island of Hawai’i, and can occasionally cause serious hazards and damage.
UH Hilo and Hawai’i CC have the following procedures for responding to flash flood warnings:





Flood Warnings are issued by the National Weather Service.
Civil Defense may sound the ATTENTION ALERT SIGNAL.
Listen to the radio for information and instructions.
Keep away from flood prone areas, and do not enter flooded roadways, paths, streams, flood
control systems, etc.

6.5

Drought Mitigation Policies and Actions

Several pilot projects have been initiated at the UH Mānoa Campus in an effort to decrease the water
usage of the University System. The goal of these projects is to promote better resilience in times of
drought, as well as to promote more sustainable water‐use practices throughout the State. These
projects are aimed at identifying the most efficient ways for the UH System to conserve water. UH
Mānoa has also entered into an agreement with the Honolulu Board of Water Supply to identify ways to
better conserve water resources.
Drought mitigation actions for the UH System include:
 Office of Sustainability
 Sustainable Saunders
 Water Resources Committee, Hawai’i Drought Plan
6.5.1

Office of Sustainability

Starting in 2002, the UH System has begun instituting sustainability policies and practices throughout its
10 campuses. These policies and practices are designed to preserve and enhance the islands’ physical
environment and quality of life by balancing the University’s resource use against its growth, protecting
Hawai’i’s ecosystems and encouraging diversity. These principles are being incorporated by faculty,
staff, students and community representatives into a UH Charter of Sustainability.
The UH Office of Sustainability is also involved in the Energy Conservation Plan (as will be discussed in
later sections of this document) aimed at reducing the University’s use of water resources, in
partnership with the Honolulu Board of Water Supply and the UH Mānoa School of Architecture. UH
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Mānoa is currently one of Oahu’s largest consumers of water, averaging about one million gallons per
day. The conservation partnership aims at reducing this consumption by approximately 10% by replacing
all faucets, showerheads and toilets with low‐flow fixtures. Another project currently underway is a
feasibility study of the use of non‐potable groundwater flowing beneath UH Mānoa as a heat sink for air
conditioning of campus buildings. In addition, other programs and projects such as water audits, sub
metering, leak detection, drip irrigation and rain catchment systems (as in the UH Mānoa Sustainability
Courtyard) will be evaluated. At this time, retrofitting with low‐flow fixtures in all Mānoa campus
buildings is underway.
6.5.2

Sustainable Saunders

Saunders Hall was designated by the UH Mānoa Chancellor and faculty members as the University’s
sustainability pilot project. The pilot project is aimed at implementing a number of sustainability
measures in Saunders Hall, measure results, and based on these, roll out successful projects to the rest
of the University System.
In the area of water conservation, the following projects have been implemented:
- Bathrooms on the 6th floor of Saunders Hall have been retrofitted with water‐saving features
including sensor faucets, low flow toilets, and odorless, waterless urinals. This pilot project will
provide data for potentially retrofitting the entire building and other UH system buildings.
- A rainwater catchment for irrigation purposes for Saunders Hall has been planned. The catchment
system will be installed upon receipt of funding and volunteer assistance. According to initial design
calculations, if all of the rainwater that falls on the building could be stored, it could save up to 900
gallons every week throughout the entire year.
6.5.3

Water Resources Committee, Hawai’i Drought Plan

The University of Hawai’i is a member of the Water Resources Committee of the Hawai’i Drought Plan,
serving as a meteorological and climatological expertise.

6.6
Wildfire Mitigation Policies and Actions
UH system campuses, because they are located in cities or towns, are generally less prone to the
dangers of wildfires. None‐the‐less, there is always a possibility that fires that start away from a campus
can spread to it. The University of Hawai’i has a set of plans for dealing with fires on the campuses.
Wildfire mitigation actions for the UH System include:
 EHSO Fire Safety Program
 UH Mānoa ERP
6.6.1

EHSO Fire Safety Program

The Environmental Health & Safety Office (EHSO) Fire Safety Program is responsible for providing a fire‐
safe campus environment throughout the UH system, by identifying and eliminating potential fire
hazards through consistent and comprehensive building fire inspection procedures, and by emphasizing
compliance with all applicable fire and building codes.

University of Hawai‘i System‐wide Multi‐Hazard Mitigation Plan

Current Mitigation Actions 6 ‐ 15

The Fire Safety Program is responsible for fire safety building inspections, fire investigations, Uniform
Fire and Building Code interpretations and technical assistance, new construction and building
renovation plans review, fire exit drills, and the inspection, maintenance, and testing of all fire
protection equipment of the UH system.
Education and training programs are also available to any on‐campus group upon request. Programs
include relevant lecture, audio/video presentations and hands‐on fire extinguisher training.
The EHSO Fire Safety Program provides the following general guidelines for evacuation in the event of
fire‐alarm activation in a building at the UH Mānoa Campus:
1. Evacuate the building without delay. Close doors and windows if possible.
2. Notify Campus Security via Emergency Call Box or x66911.
3. When evacuating the building, move away from the building entrance and clear building access
for emergency response personnel.
4. Arrange to have a specific location away from the building where people are to meet after
evacuation.
5. Account for all department/office personnel, students and visitors.
6. Information regarding persons with disabilities who need evacuation assistance should be given
to the first responding Campus Security officers. Honolulu Fire Department personnel have
training and equipment to assist with the evacuation of wheelchair users and other mobility‐
impaired persons. Others who may be ambulatory may be assisted from the building, if it can be
done safely.
To evacuate persons with disabilities who are elevator‐dependent (when the elevator may not be used),
i.e., those with wheelchairs, cardiac and/or pulmonary disabilities, crutches, canes, walkers, etc, please
use the following procedure (individual departments should evaluate their situations and may adopt
alternate procedures if necessary):
1. Escort the person to the closest stairwell or "area of rescue assistance."
2. If possible, assist the person into the stairwell landing and activate emergency call equipment, if
present. If no emergency call equipment is present, assign someone to inform Campus Security
that there is a person with a disability needing evacuation assistance and specify the person's
access/evacuation needs.
3. Remain with that person until she/he is rescued by evacuation personnel (Honolulu Fire
Department).
6.6.2

UH Mānoa ERP

In addition to the Fire Safety Program managed by the EHSO, the UH Mānoa ERP also specifies a set of
guidelines for emergency response in the event of fires. The guidelines are broken down into actions to
take in the event of fires within buildings, near buildings, and in the event of mechanical equipment fires
or brush or forest fires:
A. For fires within buildings, the following steps should be taken:
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1. Activate the building fire alarm. This will immediately notify building occupants who should
immediately evacuate the building.
2. Call Campus Security at 956‐6911 and provide information on the location and severity of the
fire and if any casualties are known. Campus Security will immediately dispatch a Campus
Security Officer(s) to the location to aid in evacuation, crowd control and reporting of casualties
and utility damage.
3. Fight fire only if not life endangering and if an appropriate fire extinguisher for the type of fire is
available.
4. Persons responsible for a building, classroom or laboratory shall maintain control of students
and staff at a safe distance from the fire and shall insure that all handicapped persons are
assisted to safety.
5. Campus Security will notify the EMT who will determine whether classes will be suspended or
any further actions are necessary. All required directions for students and staff will be posted on
the Campus Security website.
6. Students and staff shall not return to the building until Fire Department officials declare the
building and area safe. Persons in charge of the building, with the aid of Campus Security, will
ensure that no one enters the building until it is declared safe.
B. For fires near buildings, the following steps should be taken:
1. Call 911 and Campus Security at 956‐6911 to report the fire. Provide the location and severity of
fire. Campus Security will immediately dispatch a Campus Security Officer to aid in evacuation
and reporting to the EMT.
2. If the fire poses an immediate threat to the building or occupants, activate the fire alarm and
evacuate the building to a safe location away from the fire.
3. Persons in charge of the building, classroom or laboratory shall maintain control of students and
staff at a safe distance from the fire and assure that all handicapped persons are assisted to
safety.
4. The EMT will issue directions to students and staff via the Campus Security website on the status
of the buildings affected and continuance of classes.
5. Students and staff should not return to the building until Fire Department officials declare the
area safe.
C. For mechanical equipment fires & brush and forest fires, the following steps should be taken:
1. Call 911 and Campus Security at 956‐6911. Campus Security will determine if University facilities
or operations are affected and whether a Campus Security Officer should be dispatched to the
fire location. All determinations to cancel classes or evacuate are made by the EMT.
2. If a determination is made by an outside agency such as State Civil Defense (SCD) to evacuate,
then the persons in charge of the facilities affected will be notified via phone tree and email. The
EMT will post information concerning the fire on the Campus Security website.
6.7

Climate Variability & Climate Change

On February 7, 2007, UH Mānoa’s Chancellor announced the University’s Climate Commitment to
provide determinative leadership in addressing all aspects and implications of climate change. To
support the initiative, the Chancellor appointed the Mānoa Climate Change Commission.
Climate variability & climate change mitigation actions for the UH System include:
 UH Mānoa Climate Change Commission
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UH Energy Conservation Projects including:
o UH Mānoa Energy Benchmarking
o Assessing the Solar Power Potential on UHM Rooftops
o Black Gold from Green Waste

6.7.1 UH Mānoa Climate Change Commission
The Climate Change Commission is charged to serve as a resource to the State of Hawai’i and the
international community to advance the public awareness of the consequences of climate change. The
Commission should foster multidisciplinary research and advance education and public outreach on the
environmental, economic, legal, engineering and social implications of climate change. The Commission
has the role to seek and provide innovative scientific and engineering knowledge relevant to the climate
issues facing Hawai’i and the world, and to communicate this knowledge to scholars, students and the
general public.
The Commission is composed of 16 members with a variety of areas of expertise including:
environmental law, civil and environmental engineering, urban and regional planning, economics,
oceanography, zoology, international business, architecture, geophysics, marine and environmental
sciences and philosophy.
Current projects of the Commission include the UH Mānoa Greenhouse Gas Inventory, which is aimed at
measuring UH Mānoa ’s direct and indirect greenhouse gas emissions from 1990 to the present. The
project will provide a template and resource for other Hawai’i private and public organizations to
generate their own inventories. The project will also help create a greenhouse gas registry for the State
of Hawai’i that would be in harmony with other major registries for verifying results, tracking progress,
and enabling market‐based and/or other emission reduction strategies.
Two members of the UH Mānoa Climate Change Commission are also on the State of Hawai’i
Greenhouse Gas Emissions Reduction Task Force, which was created after the enactment of House Bill
226 CD1. The bill established the statewide policy limiting greenhouse gas emissions to be equal to or
less than the emission levels of 1990, to be achieved by January 1, 2020. The bill also established the
task force to prepare a work plan and regulatory scheme to achieve the greenhouse gas emission goals
of the act.
6.7.3

UH Energy Conservation Projects

UH Mānoa Energy Benchmarking
This project is conducted by the UH Mānoa Facilities Planning and Management Office, in partnership
with Hawaiian Electric Company (HECO), the UH Office of Sustainability and the Hawai’i Sea Grant
College Program.
Currently, UH Mānoa’s electric bill is approximately $1 million per month. By collecting benchmarking
data about campus energy use that serves as the basis for devising an overall energy efficiency strategy,
UH Mānoa can reduce its consumption and save money in the most effective way. To gather data, 30
electronic interval meters have been installed in key UH Mānoa buildings. Data from the meters,
combined with existing data from other buildings, can be evaluated to create a campus‐wide energy
efficiency plan and to prioritize energy‐saving measures. Data evaluation is currently underway.
Assessing the Solar Power Potential on UHM Rooftops
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This project will use existing as well as new methods developed by the UH Mānoa School of Architecture
to quantify the prospective solar power available, and to estimate the cost of implementing a solar
energy supply for the UH Mānoa Campus.
The assessment includes: 1) identifying building areas, orientations, rooftop slopes and materials, and
estimating specific sunlight available; 2) determining optimal surfaces for solar collection and the
quantity and cost of photovoltaic modules to be applied to these surfaces; and 3) comparing the
estimate of available solar energy against an estimate of the UH Mānoa’s energy demand.
The process of identifying optimal collection sites and estimating available sunlight is currently
underway, and the cost of photovoltaic modules has not yet been estimated.
Black Gold from Green Waste
To demonstrate an innovative renewable energy technology developed at the UH Hawai’i Natural
Energy Institute (HNEI) that converts biomass (“green waste”) into charcoal, a commercial‐scale reactor
has been constructed on the UH Mānoa Campus. According to the HNEI researcher that developed the
“flash carbonization” process, the reactor will use the campus’ tree trimmings and similar materials
(which are currently taken to the landfill) to produce approximately four tons of charcoal per 8‐hour
day, netting the UH approximately $100,000 per year.
Testing of the demonstration reactor is currently underway. Partners in this project include the UH
HNEI, Pacific Carbon and Graphite, UH Accelerated Research Commercialization (ARC) Program, UH
Office of Sustainability, UH Mānoa Facilities Planning and Management Office, and the UH Office of
Technology Transfer and Economic Development.
6.8

Earthquake

Earthquakes are unpredictable and strike without warning. Damage to buildings, structures and
infrastructure can range from negligible to severe depending on the magnitude of the earthquake.
Possible severe outcomes of an earthquake are tsunamis, wave damage, coastal flooding, landslides and
fires. Since earthquakes are unpredictable, advance warning is not usually possible. Earthquake
advisories may be provided by State Civil Defense in the presence of increased recorded seismic activity.
The UH system has procedures for action in the event of an earthquake described in the ERP.
Earthquake mitigation actions for the UH System include:
 UH Mānoa ERP
 UH Hilo & Hawai’i CC EOP
6.8.1

UH Mānoa ERP

The ERP specifies the following action plan for proper response in the event of an earthquake. Response
actions are divided into whether one is inside a building on campus, outside a building on campus, or in
a car, bus or walking to or from campus:
A. Inside buildings on campus:
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1. The instructor or person in authority directs students to stand against the wall away from
windows or get under desks or tables. Special attention shall be given for the safety of
handicapped persons.
2. Avoid glass and falling objects by moving away from windows or large panes of glass, and from
under suspended light fixtures or objects.
3. Implement local emergency plan to EVACUATE BUILDING when instructed to do so or when the
earthquake is over.
a. EVACUATE to a pre‐designated open area to assemble and conduct an accountability
check.
b. DO NOT BLINDLY RUN OUTSIDE, as parts of the building may still be falling. Move to a
clear area away from all buildings and large trees as quickly and safely as possible.
c. DO NOT RETURN to any building for any reason until the building is declared safe.
Subsequent shocks may follow the initial tremor and cause additional damage.
d. Building monitors or guards will be posted a safe distance from building entrances to
keep people from re‐entering the building.
4. Put out all flames or fires after the tremors have ceased and it is safe to do so. Do not light any
fires after quake has hit, as gas lines are often damaged during earthquakes and could be
leaking undetectably.
5. Avoid touching fallen electrical wires and stay away from damaged utilities and unidentified
spilled liquids.
6. Move injured persons to a safe area and render first aid if necessary.
7. Request assistance, as needed, from the UHM Emergency Response Center via Campus Security
by calling 956‐6911.
8. Notify Facilities at 956‐7134 or Campus Security of any break or suspected break in any utility.
B. On‐Campus outside of buildings and structures:
1. DO NOT PANIC OR RUN. The safest place during an earthquake is outside in the open. Stay
far away from buildings and large trees until the earthquake is over.
2. Follow procedures A.5 through A.9 under “Inside buildings” above.
C. In a car or a bus on campus:
1. DO NOT PANIC. If possible, pull to the side of the road, away from any buildings and crouch
or lay down in the vehicle.
2. On a mountain road, such as the Pali Highway, the side of the road may not be safe due to
overhanging structures, large trees or boulders that could become loosened and fall during
an earthquake. The driver should determine if the terrain is safe before deciding to stop.
3. Stay away from fallen and/or exposed wires and damaged utilities and structures.
4. If parked and in a safe location, set the brakes and turn off the ignition.
5. Wait until the earthquake is over to resume driving or exiting from vehicle.
D. Walking to or from Campus.
1. DO NOT PANIC OR RUN. The safest place during an earthquake is in the open. Look for and
stay outside, far from any large buildings or structures, until the earthquake is over.
2. Stay away from damaged utilities, structures and fallen wires.
3. After the earthquake, if you are on the way to school and closer to school, continue to
school; if home is closer, go home.
6.8.2

UH Hilo and Hawai’i CC EOP
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The UH Hilo and Hawai’i CC Emergency Operations Plan has the following guidelines for actions to take
in the event of an earthquake:
A. On campus inside of buildings:
1. The faculty, teaching/laboratory assistants, or other employees direct occupants to stand
against the wall away from the windows, drop down to the floor and take cover under a desk,
sturdy table, door jamb or stairwell. If that is not possible, seek cover against an interior wall,
protecting your head and neck with your arms.
2. Avoid areas near large windows, tall furniture and heavy hanging objects.
3. After the earthquake, remain calm. Do not leave the building until the shaking is over, then exit
in a calm and orderly manner. Do not use the elevators. DO NOT BLINDLY RUN OUTSIDE, as
parts of buildings may still be falling.
4. Do not return to a building for any reason until they have been declared safe.
5. The Building Administrator and Assistant Building Administrator should observe from a safe
distance all building entrances to see that no one reenters the buildings.
6. Do not light any fires after the earthquake. If your area has gas utilities, do not flip switches,
including light switches, which may spark and ignite the gas.
7. Avoid touching electrical wires which may have fallen.
8. Check for injured persons. Render first aid if trained. Do not move the victim unless he or she is
in immediate danger. Seek emergency help as soon as possible.
9. The Chancellor will determine the advisability of closing the campus. If necessary he/she will try
to procure the advice of competent authorities about the safety of the building.
10. Turn on the radio for the latest situational updates.
11. Subsequent shocks may follow the initial tremor. Do not return to buildings until officials declare
them safe.
B. On campus outside of buildings:
1. The safest place is in the open. Stay there until the earthquake is over.
2. Move away from buildings, trees, and exposed wires.
3. DO NOT RUN.
4. Follow the procedures under "Inside Building" in previous section (B) #4 through #7.
5. In Car or Bus: On a mountain road, the side of the road may not be the safest place; hence the
driver should quickly consider the terrain before deciding where to stop.
6. If possible, pull to side of road away from any buildings, and crouch or lay down in car.
7. Set the brakes.
8. Turn off the ignition.
9. Wait until the earthquake is over.
10. Follow procedures D through F under "Inside Building" in previous section (A) #4 through #7.
6.9

Tsunami

The Hawaiian Islands are highly susceptible to tsunami and coastal flooding as these events have
occurred many times in the past. Coastal areas where University facilities and vessels are located may be
affected. Coastal flooding is also associated with hurricanes, high surf and severe storms. Emergency
procedures in the event of tsunami or coastal flooding are included in the UH Mānoa ERP and in the UH
Hilo and Hawai’i CC EOP.
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Tsunami mitigation actions for the UH System include:
 UH Mānoa ERP
 UH Hilo & Hawai’i CC EOP

6.9.1

UH Mānoa ERP

While the UH Mānoa Campus lays outside of the tsunami inundation zone, several facilities, including
the John A. Burns School of Medicine, the Kewalo Basin Research Facility, and the Coconut Island
Research Facility, are located in tsunami hazard areas. Additionally, the University system, whether
directly impacted by a tsunami or not, will be affected by the indirect effects of a tsunami affecting the
Hawaiian Islands.
The UH Mānoa Emergency Response Plan has the following procedures in place for response to a
tsunami:
The estimated time of arrival will dictate the course of action to be taken. The University will convene its
EMT and issue instructions to its facilities. The person in charge at the affected facility shall initiate the
following emergency actions:
1. For facilities on the shoreline or low‐laying coastal areas – If the ground shakes or the ocean
suddenly withdraws or surges unusually inland, move to high ground immediately. Do not
delay egress to listen to radio, TV or EMT instructions.
2. Order alert warning and/or evacuation of John A. Burns School of Medicine, Waikīkī
Aquarium, University Marine Center (Pier 45, Snug Harbor), Hawai‘i Institute of Marine
Biology (Coconut Island), Kewalo Basin, and Hawai‘i Undersea Research Laboratory (Makai
Pier).
3. Implement local emergency plans. Assure that safety of all personnel and animals are
considered.
4. Remove or secure loose equipment and material.
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Image 6.1

Community Awareness

Coastal Flooding – The magnitude and location of possible tsunami, storm surges or hurricanes that
result in coastal flooding, will dictate the course of action to be taken. The person in charge at the
affected facility shall initiate emergency actions.
1. Implement local emergency plans. Assure that safety of all personnel and animals are
considered.
2. Remove or secure loose equipment and material.
3. Travel to and from all University facilities must be carefully considered if roads are flooded.
It may be safer to stay at home or at the facility if flooding has already occurred or flash
flood warnings have been issued.
6.9.2

UH Hilo and Hawai’i CC EOP

The town of Hilo is prone to tsunami damage and thus proper precautionary measures are important.
UH Hilo and Hawai’i CC are located outside of the tsunami inundation zone specified by FEMA;
nevertheless, the campuses have prepared an action plan in the event of a tsunami. The action plan is
included in the Emergency Operations Plan for the two campuses and indicates the following measures
to follow:
A tsunami is a series of destructive ocean waves affecting all shorelines. Tsunamis may occur with
advance warning or without advance warning (i.e. locally generated). In case of a tsunami, Civil Defense
will sound the ATTENTION ALERT SIGNAL, which is a steady blast for one minute on sirens, followed by
one minute silence, repeated as necessary. Upon hearing the sirens, turn on the radio and listen for
instructions.
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A. In the event that a TSUNAMI WATCH or WARNING is issued by Civil Defense, Auxiliary Services shall
notify the Chancellors, Vice Chancellors, Deans, Directors and those in charge of off‐campus
facilities/activities. These individuals shall immediately notify their respective units of the Civil
Defense warning and to take proper action. Note: Personnel may not be able to hear the Civil
Defense sirens from certain locations of the campuses. Therefore, it is essential for Auxiliary Services
to notify these individuals without delay.
B. Upon hearing the Civil Defense sirens and/or obtaining information that a tsunami warning has been
issued, all beach/ocean related activities will immediately cease and individuals will evacuate to
higher grounds. No one shall return to lower grounds until after the "all clear" declaration is given
by Civil Defense.
C. Potentially serious traffic problems can develop during a tsunami alert. In reducing traffic problems
during this situation, all employees and students not in a tsunami inundation zone shall remain
where they are. Only those employees and students working in an tsunami inundation zone (refer to
the Civil Defense Evacuation Maps in the Verizon Hawai’i Phonebook), those having family members
in a tsunami inundation zone, and those with unique and special reasons (i.e., having a boat which
needs to be removed to the open ocean) may be released (Governor’s Administrative Directive No.
96‐07, Policy Governing Tsunami Alert Procedures).
6.10

Volcanoes

UH campuses not located on the Island of Hawai’i are at lower risk of direct impacts from volcanism.
Nonetheless, procedures have been put together to deal with the potential of an emergency involving
volcanism in the UH Mānoa Emergency Response Plan. None of the campuses lie in direct pathways of
active volcanic flow. Seismic activity poses a threat throughout the Hawaiian Islands. The major threat
for all campuses involves the airborne volcanic gases, known commonly as “vog.”
Thus, volcano mitigation actions for the UH System include:
 UH Mānoa ERP & EMT
 UH Hilo & Hawai’i CC EOP
6.10.1 UH Mānoa ERP
A.

The UHM Emergency Management Team (EMT) will contact SCD and take appropriate action
depending on the severity of the problem.
1. The EMT may activate the ERC and will issue information and pass on advisories, alerts and
warnings to the University community.
2. The EMT will pass on all evacuation orders issued by SCD or the County and assure that
evacuation plans are executed and completed.
3. The EMT will assure that lines of communication are opened with the State and County and
reports of any problems encountered are promptly reported.

B.

If classes are in session and alerts or warnings are issued, the following emergency actions
should be followed:
1. Keep tuned to a local EAS radio or TV station for the latest advisories.
2. Check the UHM Campus Security website for the latest instructions for the University
community.
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3. Seek shelter in designated buildings on Campus if instructed to do so. Persons responsible
for buildings, classrooms or laboratories shall ensure that all handicapped persons have
been assisted to reach a shelter.
Image 6.2

Maui CC Warning Siren

6.10.2 UH Hilo and Hawai’i CC EOP
The campuses of UH Hilo and Hawai’i CC, because they are on the Island of Hawai’i, in the vicinity of two
active volcanoes (Kilauea and Mauna Loa), are at higher risk of emergencies involving volcanism.
Emergencies could include direct risks from lava flows, or indirect impacts of volcanism than could cut
off transportation routes and damage utilities in the area. The UH Hilo and Hawai’i CC Emergency
Operations Plan has the following procedures to be followed in the event of an emergency involving
volcanic eruptions:
The Hawai‘i Volcano Observatory (HVO) usually provides information about impending activity. Civil
Defense (CD) issues advance warning/evacuation notices to the public regarding volcanic activity but at
times may not be able to do so due to the unpredictable nature of volcanoes.
A. Upon receiving a warning notice:
1. Tune in to an Emergency Broadcast System radio station for the latest advisory information.
2. If advised to prepare for evacuation, personnel should secure equipment and buildings; they
may also remove valuable items that are relatively easy to transport.
3. If advised to evacuate, keep in mind that in the event of an eruption and lava flow, a long term
or permanent evacuation may be possible. The lava flow may cut off roads, utilities and partially
or completely destroy property.
4. Alternative sites to conduct operations may become necessary.
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6.11

Coastal Erosion

As discussed in Section 5.2.9, coastal erosion may have important long term direct effects on the UH’s
coastal facilities, including the Hawai’i Institute of Marine Biology in Kane'ohe Bay, the Waikīkī
Aquarium, Maui Community College, the Kewalo Basin Research Facility, and the John A. Burns School of
Medicine. More assessments of the potential direct effects and mitigation strategies of coastal erosion
on these facilities are needed, particularly in the context of climate change and sea level rise.
6.12

Landslides

Landslides can potentially affect UH campuses in the event of heavy rains or an earthquake. The most
important issue with landslides is that they are unpredictable and can hit without warning. The
campuses of UH Hilo, Hawai’i CC, Maui CC, Honolulu CC, and Leeward CC are located in areas with
relatively mild slopes and thus are less prone to landslide damage. The UH Mānoa Campus is located in
Mānoa Valley and some steep slopes are present to the east of the campus, thus presenting a potential
for landslide hazard in that vicinity. The campuses of Kapi'olani CC, Windward CC, and Kaua'i CC are
located in areas with moderately sloping topography, and thus may have some risk of damage from
landslides. The UH Mānoa ERP indicates some procedures to be followed in the event of a landslide.
Landslide mitigation actions for the UH System include:
 UH Mānoa ERP
6.12.1

UH Mānoa ERP

The UH Mānoa ERP specifies a set of basic actions that should be taken in response to a landslide in
order to minimize their impacts and to mitigate future occurrence of landslides:


University facilities located in areas where landslides and mudslides can occur should take the
necessary actions to plan for and prepare emergency procedures.



University facilities should report any areas where landslides and mudslides can occur, to the
UHM EMT via Campus Security. The EMT will take the necessary action to survey and research
potential problems, and will make a report concerning possible problems and mitigation
techniques if necessary.



University facilities should report any landslides or mudslides to Campus Security if they occur
on or near their property, if it affects access to the facility.



If the EMT determines it is necessary, they will report landslides and mudslides to the State and
County Civil Defense Agencies. The EMT will also determine if alert and warnings will be issued
via the Campus Security website.

6.13 Hazardous Materials and Waste
Hazardous Materials and Waste management is an important issue for the UH system as it has many
laboratories that use a variety of different chemicals. In response to regulatory action against the
University for hazardous waste violations, UH took action to improve its hazardous materials and waste
management record. UH significantly minimized its hazardous materials use and hazardous waste
generation through the implementation of new programs.
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Hazardous materials & waste mitigation actions for the UH System include:
 UH Hazardous Waste Minimization Program
 UH Mānoa Chemical Hygiene Plan
 Hazardous Material Management Program
6.13.1 UH Hazardous Waste Minimization Program
In 2004, UH completed environmental projects aimed at reducing hazardous waste pollution and waste
generation at the University, which were part of a February 2001 settlement with the U.S.
Environmental Protection Agency and the Hawai’i Department of Health for hazardous waste violations.
The projects reduced hazardous waste generation at the University by over 13,000 pounds annually, and
reduced the amount of chemicals the University system has to purchase and store. The projects also led
to reduced exposure of students, staff and faculty to hazardous chemicals.
The projects included:
- Conversion of undergraduate organic chemistry curriculum to microscale at the UH Mānoa and Hilo
campuses and several community colleges. This method uses smaller quantities of chemicals and
reagents and special glassware to demonstrate basic concepts in chemistry classes. Participating
laboratories can cut chemical use and waste generation by more than two‐thirds.
- Conversion of the Honolulu CC print shop to a digital printing system, eliminating nearly all printing‐
related wastes, including silver‐based developers, inks, and solvents. This conversion eliminated the
need to purchase over 11,000 pounds of hazardous chemicals annually.
- Removal and replacement of over 1,300 pieces of mercury‐containing equipment to reduce the risk
of mercury spills.
- Adoption of new techniques and equipment to improve paint spray efficiency in auto body repair
classes at UH Mānoa and four community colleges. New techniques reduce paint and solvent use,
waste generation, air emissions of volatile organic compounds, and exposure to faculty, staff and
students. Auto body repair facilities using these techniques can cut their air pollution by 30% and
their paint use by 25%.
- Additional smaller scale pollution prevention and waste minimization projects throughout the UH
system.
The following hazardous waste minimization measures were implemented:
- Conversion of the undergraduate organic chemistry curriculum to microscale at the University of
Hawai'i's Mānoa and Hilo campuses and several community colleges. Microscale chemistry uses
smaller quantities of chemicals and reagents and special glassware to demonstrate the basic
concepts in chemistry classes and results in less waste, less student exposure, and fewer chemical
purchases. Using this approach, the participating labs can cut chemical use and waste generation by
more than two‐thirds.
- The University spent $207,000 to convert the Honolulu Community College print shop to a digital
printing system. This eliminated nearly all printing‐related wastes, including silver‐based developers,
inks and solvents. This eliminated the need to purchase and use more than 11,000 pounds of
hazardous chemical in a year, most of which end up as hazardous waste.
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- The University established a program to remove and replace mercury‐containing equipment to
reduce the risk of mercury spills and improve safety for University faculty and staff. The program
replaced more than 1,300 pieces of mercury‐containing equipment, totaling nearly 10 pounds of
mercury.
- The Mānoa campus and four community colleges adopted new techniques and equipment to
improve paint spray efficiency in auto body repair classes. These techniques reduced paint and
solvent use, waste generation, and air emissions of volatile organic compounds, reducing exposure to
teachers, students and the community. The University instructors made the methods available to
auto body professionals in Hawai‘i through demonstrations and workshops, to transfer these best
practices to the industry. Auto body repair facilities using these techniques can cut their air pollution
by 30 percent, and their paint use by 25 percent.
- The University completed a $140,000 project to identify pollution prevention and waste minimization
projects throughout the University system.

6.13.2 UH Mānoa Chemical Hygiene Plan
The purpose of the Chemical Hygiene Plan (CHP) is to provide uniform requirements for safe handling
and disposal of potentially hazardous substances in University laboratories. General standard operating
procedures and control measures are outlined, including for work with select carcinogens, reproductive
toxins, and substances with a high degree of acute toxicity. The CHP specifies that certain standard
operating procedures must be developed by each laboratory for operations posing hazards. While the
Chemical Hygiene Plan was created for UH Mānoa, it is the guiding document for chemical hygiene at
UH system laboratories, including those of UH Hilo and JABSOM.
The Workplace Safety Committee is responsible for establishing policies that comply with relevant
federal, state and local regulations, including in particular: 1) the fire code; 2) the electrical code; and 3)
regulations relating to the purchase, storage, and disposal of hazardous chemicals. The committee
evaluates and approves the use of particularly hazardous substances, such as select carcinogens,
reproductive toxins and highly acute toxins. The committee also reviews laboratory safety audit reports
from the EHSO and take corrective actions as needed.
Within each department the dean, director or department chair is responsible for the compliance of the
department’s laboratories and chemical storage sites with all requirements of the CHP, as well as for the
implementation of corrective actions in the event of non‐compliance.
At JABSOM, a Health & Safety Coordinator is responsible for providing technical assistance to the
Workplace Safety Committee, principal investigators, supervisors and employees. The Health and Safety
Coordinator also conducts chemical safety training and laboratory surveys, maintains records (such as
training and laboratory survey results), and assists supervisors in complying with the CHP.
Within each laboratory, a supervisor or principal investigator is designated. The duties of the supervisor
include: direct and overall responsibility for safety and chemical hygiene in the laboratory, personnel
information and training, PPE provision, and protection of equipment, and chemicals from theft or
tampering. The CHP details SOPs for safe laboratory work including general rules, personal hygiene,
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protective clothing and equipment, housekeeping, chemical management, flammable materials, reactive
chemicals, corrosive chemicals and compressed gas cylinders.
The CHP also details spill cleanup procedures for minor and major spills. Minor spills are defined as spills
that do not spread quickly, do not endanger people or property except by direct contact, do not
endanger the environment, and that can be handled safely by laboratory staff without assistance from
safety and emergency personnel. All other spills are considered major.
Procedures in the event of a major spill include:
1. Attend to anyone who may be hurt or contaminated, if doing so does not endanger yourself.
2. If flammable materials are spilled, de‐energize electrical devices if doing so does not endanger
yourself..
3. Call Campus Security at x66911.
Procedures in the event of a minor spill include:
1. Attend to anyone who may have been contaminated or hurt.
2. Ensure that the fume hood(s) is on. Open windows where possible to increase exhaust
ventilation and if the spilled material is flammable, turn off all ignition and heat sources.
3. Secure cleanup supplies. Neutralize acids and bases, if possible. Ensure that protective apparel is
resistant to the spill material.
4. Control the spread of the liquid by containing the spill.
6.13.3 Hazardous Material Management Program
The Hazardous Material Management Program is a system‐wide set of rules and guidelines to help all
laboratories and chemical storage locations comply with State and Federal regulations, minimize risk of
exposure, and minimize generation of hazardous waste, which is difficult and costly to dispose of.
Several manuals have been prepared for different UH system entities, including UH Mānoa, UH Hilo,
JABSOM, and for CTAHR off‐campus facilities.
CTAHR off‐campus facilities that are cited as having to comply with the requirements of this program
include (by island):
Island of Hawai’i:
 Komohana Extension Office
 Beaumont Agricultural Research Center
 Hamakua Research Station
 Mealani Research Station
 Kona Research Station
 Waiakea Research Station
 Volcano Research Station
Island of Maui:
 Low‐Elevation Demonstration Farm
 Maui Agricultural Research Center (Kula)
 NifTAL Project
 Haleakala Station
Island of Moloka'i:
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Molokai Applied Research Farm

Island of O'ahu:
 Pearl City Urban Garden Center
 Poamoho Research Station
 Whitmore Research Station
 Waialee Research Farm
 Waimanalo Research Station
 Magoon Agricultural Facility
Island of Kaua'i:
 Kaua'i Agricultural Research Center
 Paddy Field
Each manual provides campus or facility‐specific requirements for the management of hazardous
materials, including the disposal of hazardous waste. These requirements are based on Federal and
State of Hawai’i regulations. The Hazardous Material management strategy is divided into four parts:
1. Approval to purchase
2. Approval to use
3. Inventory control
4. Audits
The manuals also dictate hazardous waste disposal requirements for all generators of hazardous wastes,
including: mandatory training; generator responsibilities; requirements for satellite accumulation areas,
waste containment and secondary containment, labeling, and forms; and Emergency Plans. The manuals
also indicate specific disposal information for certain chemicals and materials. Finally, the manuals also
present some general guidelines for hazardous waste minimization at the University.
6.13.4 EHSO Laboratory Safety Program
The EHSO’s Laboratory Safety Program oversees emergency safety showers, eyewash equipment and
laboratory ventilation. Employee exposure to chemical and physical hazards in campus laboratories is
identified, evaluated, and controlled. Training and consultations are available upon request and
provided by EHSO.
Laboratory safety training is required for all University employees working in the laboratory
environment. Training covers contents of the Chemical Hygiene Plan, physical health hazards of
chemicals, and methods and observations used to detect hazardous conditions. Training classes are held
at the EHSO Training Room and are announced on the EHSO website at
http://www.Hawai’i.edu/ehso/lab/training.htm. Additionally, a Laboratory Safety Refresher Training is
required on an annual basis, following completion of the initial lab safety training. The refresher is
conducted by designated lab managers. A breakdown of additional training requirements for handling of
specific chemicals is presented below. The flow chart was prepared for UH JABSOM staff, faculty and
students, but is also applicable to laboratory facilities throughout the UH system.
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Figure 6.1. UH Hazardous Materials Notification Process.
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In addition to providing laboratory safety training and specific hazards training, EHSO also
provides a wealth of helpful laboratory safety information on their website at
http://www.Hawai’i.edu/ehso/lab/LabSafetyInfo.htm. The EHSO online laboratory resources
include forms and guidelines for safety and compliance in the following areas:
- Training
- Laboratory Safety Checklist
- Personal Protective Equipment
- Chemical Hygiene Plan
- Standard Operating Procedures
- Chemical Storage/Inventories
- Gas cylinders
- Hazardous Waste
- Lab controls
- Spill kits
- General housekeeping
- Emergency/Hazard postings
6.14

Infectious Diseases and Biohazards

The UH system, because it has many laboratories that handle biological agents, has several guiding
documents and regulations to minimize potential hazards associated with these. The EHSO’s Biological
Safety Program is required to maintain a registry of all laboratories and personnel working with all
hazardous or potentially hazardous biological commodities. For the purposes of this program, a
biological commodity is defined as any organism or toxin known to cause or suspected of causing
disease in humans, animals, plants, and the environment.
Additionally, the University also is in the process of creating a pandemic influenza mitigation and
emergency response plan, which will help manage an epidemic outbreak in the University System.
Infectious diseases and biohazard mitigation actions for the UH System include:
 UH Biological Safety Program
o Institutional Biosafety Committee
o Biological Safety Officer
o Laboratories & Oversight
 Pandemic Influenza Program
o UH Hilo Pandemic Flu Plan
o UH Mānoa Pandemic Response Plan
6.14.1 UH Biological Safety Program
Institutional Biosafety Committee
The University of Hawai’i maintains an Institutional Biosafety Committee (IBC), which ensures that
research with biological commodities is conducted in compliance with all appropriate State and Federal
guidelines. The President appoints the IBC members to rotating five‐year terms. The IBC must be
composed of no fewer than five members, including two individuals not associated with the University.
The IBC makes recommendations for the President’s approval in establishing policies and procedures for
the procurement, possession, use, storage, transport and disposal of biological commodities.
Responsibilities of the IBC include reviewing all protocols involving biological commodities, including
assessment of the containment level required for the proposed use (Biosafety Level) and assessment of
facilities, procedures, training and expertise of personnel involved in research. The IBC is also
responsible for adopting emergency plans covering accidental spills, and personnel contamination
involving biological materials.
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The IBC also reports any significant problems with, or violations of, the CDC‐NIH guidelines and any
significant accidents or illnesses to the Administrator for Research and Dean of Graduate Division (DGD)
or the Dean of Instructions and NIH/ Office for Recombinant DNA Activities (ORDA) for r‐DNA and PHS,
CDC for other biological commodities.
Biological Safety Officer
The University of Hawai’i also appoints a Biological Safety Officer (BSO), who is responsible for the
development and maintenance of the University’s Biological Safety Program. The BSO maintains a
central registry of approved research and instructional activities involving biological commodities and
those stored at the University.
The BSO is also responsible for: auditing and inspecting all facilities where biological commodities are
used; assuring compliance with all applicable IBC, County, State, Federal and International guidelines,
rules, and regulations; reporting to the IBC any significant problems and violations of guidelines; and
developing emergency procedures for accidental spills, personnel contamination, and investigating
laboratory accidents.
Laboratories and Oversight
Within each Laboratory, a Principal Investigator (PI) must be appointed for each research project or
instructional activity involving biological commodities, and be approved by the IBC. The PI is responsible
for ensuring that the activities comply with the policies and procedures of the Biological Safety Program.
The PI develops and implements specific written protocols to ensure the safe use of biological
commodities, and reports any significant problems, violation of NIH Guidelines, or accidents and
illnesses to the BSO.
The Biological Safety Manual lists several general guidelines for laboratory practices and procedures,
including for storage of biological commodities, “Standard Microbiological Practices,” laboratory
housekeeping, pest control, cryogenic safety and laboratory signage. Microbiological laboratories are
special work environments that may pose infectious disease risks to persons in or near them. The term
“containment” is used in describing safe methods for managing infectious materials in the laboratory
environment where they are being handled or maintained. The purpose of containment is to reduce or
eliminate exposure of laboratory workers, other persons, and the outside environment to potentially
hazardous agents. The three elements of containment include laboratory practice and technique, safety
equipment and facility design. The risk assessment of the work to be done with a specific biological
agent determines the appropriate combination of these elements. There are four biosafety levels
describing appropriate laboratory conditions under which an agent can be safely handled. All
laboratories using biological commodities must be at a minimum Biosafety Level 2. A description of
each Biosafety Level is presented in the Table below.
Table 6.3: Biosafety Levels (BSLs)
Biosafety
Level
BSL1
BSL2

Laboratory Conditions
Work with agents not known to cause disease in healthy adults; “Standard Microbiological
Practices” (SMP) apply; no safety equipment required; sinks required.
Work with agents associated with human disease; SMP apply plus limited access, biohazard signs,
sharps precautions, and biosafety manual required; Biological Safety Cabinet (BSC) used for
aerosol/splash generating operations; lab coats, gloves, face protection required; contaminated
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waste is autoclaved.

BSL3

Work with indigenous/exotic agents which may have serious or lethal consequences and with
potential for aerosol transmission; BSL2 practices plus controlled access; decontamination of all
waste and lab clothing before laundering; determination of baseline serums; BSC used for all
specimen manipulations; respiratory protection used as needed; physical separation from access
corridors; double door access; negative airflow into lab; exhaust air not recirculated.

BSL4

Work with dangerous/exotic agents of life threatening nature or unknown risk of transmission;
BSL3 practices plus clothing change before entering the lab; shower required for exit; all
materials are decontaminated on exit; positive pressure personnel suit required for entry;
separated/isolated building; dedicated air supply/exhaust and decontamination systems.

The manual also specifies requirements for management of biohazardous waste that may contain
infectious agents of sufficient virulence and quantity that present a risk or potential risk to the health of
humans, animals, or plants, either directly through infection or indirectly through disruption to the
environment. Guidelines for managing and reporting an accident or incident involving biological
commodities are also presented in the manual.
The Biological Safety Program requires that all biological laboratories of the University of Hawai’i must
have a written biosecurity plan. Requirements for biosecurity plans include, among other
recommendations, the following:
1. Security plans must be reviewed annually or when there is a change to the plan.
2. All laboratory staff must be specifically trained for the security needs of the specific
laboratory/facility.
3. Inventory of biological commodities must be current and updated annually.
4. Guidelines on handling of suspicious packages must be included.
5. The biosecurity plans must include Emergency Plans, detailing appropriate procedures for fire
and explosion, environmental emergencies, cold storage facilities, bomb threats, riots, and
missing biological commodities. General guidelines for emergency plans and procedures are also
included in the Biological Safety Manual.
6.14.2 Pandemic Influenza Program
The University of Hawai’i System is in the process of adopting a Pandemic Influenza Program that will aid
all the campuses in conducting appropriate response in the event of a pandemic influenza outbreak. The
University of Hawai’i at Hilo published its Pandemic Flu Plan in June 2008, while the Pandemic Response
Plan for the UH Mānoa Campus is currently in draft phase and awaiting UH Mānoa Chancellor approval.
These plans will serve as templates for creation of Pandemic Preparedness Plans for the community
colleges on all the islands.
UH Hilo Pandemic Flu Plan
Administration of the Pandemic Flu Program at UH Hilo is divided into the following key positions:
- Incident Commander (UHH Chancellor, Vice‐Chancellor for Administrative Affairs)
- Medical Support Team (Health Services Director)
- Safety Officer (Environmental Health & Safety Director)
- Public Information (Public Information Officer)
- Finance Officer (Business Office)
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-

Logistics/Operations (Director of Auxiliary Services)
Food/Housing (Director of Student Housing)

The plan indicates preparatory actions to be taken during inter‐pandemic periods, readiness actions to
be taken during a pandemic alert period, and response actions to be taken during a pandemic period.
Response actions detailed in the UH Hilo Pandemic Flu Plan are inspired from the recommendations of
the World Health Organization (WHO) in the 2005 WHO Global Influenza Preparedness Plan. The WHO
plan identifies four periods divided into phases, during which different mitigation and response actions
are warranted. The periods and phases of the WHO plan are described in Table 6.4 below.

University of Hawai‘i System-wide Multi-Hazard Mitigation Plan

Current Mitigation Actions 6 - 35

Table 6.4: Pandemic Phases of the WHO Global Influenza Preparedness Plan
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For UH Hilo, the following Action Levels have been specified. For each level, appropriate actions are
detailed in the UH Hilo Response Plan Matrix.
-

Preparation: activities that should be undertaken as soon as possible to prepare for any Pandemic.

-

Level 1: Activated upon the first confirmed case of human Avian Flu in the United States, Mexico,
and/or Canada.

-

Level 2: Activated when a suspected case of human Avian Flu is found on UH Hilo campus.

-

Level 3: Activated when a case of human Avian Flu is confirmed on UH Hilo campus.

-

Level 4: Activated when the number of human cases of Avian Flu at UH Hilo exceeds as yet not
determined amount.

For each pandemic alert level, the Pandemic Flu plan highlights key response activities to be
undertaken by various groups within the UH Hilo administration. Groups that will be involved in
Pandemic Flu response involve an Assessment Team, an Incident Command Support Group, the Safety
Officer, a Transportation Group, Communications Group, Public Works Group, Emergency
Management Group, Human Services Group, Resource Support Group, Public Health and Medical
Services Group, Food Group, Public Safety and Security Group, and External Affairs Group. Details
about actions to be taken by each group can be found in the plan at
http://www.uhh.Hawai’i.edu/emergency/documents/UHH_Pandemic_Flu_Plan_06‐13‐08.pdf.
UH Mānoa Pandemic Response Plan
The University of Hawai’i initiated the creation of a Pandemic Response Plan for UH Mānoa and the UH
system in October 2007. Similarly to the UH Hilo Pandemic Flu Plan, this plan details preparatory actions
to be taken during inter‐pandemic periods, readiness actions to be taken during a pandemic alert
period, and response actions to be taken during a pandemic period. The periods used in the UH Mānoa
Pandemic Response Plan correspond to those used in the State of Hawai’i Pandemic Influenza
Preparedness and Response Plan, as well as those described by the World Health Organization in the
2005 WHO Global Influenza Preparedness Plan, as shown above in Table 6.4.
The UH Mānoa Pandemic Response Plan also details the sectoral breakdown of actions and UH divisions
involved, which include:
- The UHM Pandemic Preparedness Work Group
- Public Relations Department
- Chancellor
- Deans, Directors, and Department Chairs
- Human Resources Department
- EHSO
- Public Safety Department
- University Housing and Dining
- Student Health Services Department
- Students/Faculty/Staff
The Plan is currently in draft form and will be reviewed and approved by the UH Mānoa Chancellor prior
to publication.
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Chapter 7:
Mitigation Plan
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7.0
Introduction
This chapter outlines the mitigation strategy according to FEMA requirements, specified in the local
mitigation plan guidance and crosswalk. In this section, there are the following sub‐sections as specified
in the topic sub‐headings for this section of the plan: 1) Local Hazard Mitigation Goals (§201.6(c)(3)(i));
2) Identification and Analysis of Mitigation Actions (§201.6(c)(3)(ii)); 3) Identification and Analysis of
Mitigation Actions: NFIP Compliance (§201.6(c)(3)(ii)); and, 4) Implementation of Mitigation Actions
(§201.6(c)(3)(iii)).
The University of Hawaiʻi developed a strategic plan for 2002‐2010 that was updated with Strategic
Outcome Measures for 2008‐2015. The primary goals in the plan focus on education and performance,
but these were developed with respect to the “education needs of the state” since the University of
Hawaiʻi is legally situated as an instrumentality of the state. The expressed mission of the University of
Hawaiʻi System is as follows:
The common purpose of the University of Hawai‘i system of institutions is to serve the public
by creating, preserving, and transmitting knowledge in a multi‐cultural environment. The
University is positioned to take advantage of Hawai‘i’s unique location, physical and biological
environment, and rich cultural setting. At all levels in the academy, students and teachers
engage in the mastery and discovery of knowledge to advance the values and goals of a
democratic society and ensure the survival of present and future generations with
improvement in the quality of life (University of Hawaii System Strategic Plan, 2002‐2010, p. 4).

The goals identified in the UH Strategic Plan align with hazard mitigation planning and actions identified
in this plan will support the mission of the University of Hawaiʻi. The following section provides the
hazard mitigation goals and objectives using the framework of the UH Strategic Plan to demonstrate the
synergy in the planning framework. The actions that emerge will ultimately aid the university in
becoming more disaster resilient.
7.1

Hazard Mitigation Goals

The University of Hawai'i System has a primary goal of education. In the University of Hawai'i System
Strategic Plan, 2002‐20101, the goal is expressed as education in support of enhancing State of Hawaiʻi
knowledge, capacity, and economy in five expressed major goals. Disaster management supports these
goals because it focuses on providing a secure environment for learning and in building capacity to cope
with and reduce impacts of disasters, which protects both UH and State assets by creating more
resilience in the population as well as resilience for assets in the State. The hazard mitigation goals of
the UH System are derived from areas of the UH Strategic Plan that support a safe, secure, and resilient
university community that extends knowledge in support of the State.

1

President’s Advisory Council on Plans and Priorities, University of Hawaii System Strategic Plan: Entering the
University’s Second Century, 2002‐2010, June 2002, http://www.hawaii.edu/ovppp/stratplansys.html.
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Since this University of Hawaiʻi System Multi‐Hazard Mitigation Plan is an institutional plan, it has been
developed to support the mission of UH, to protect the populations on campuses and in research
facilities, and to secure economic assets that will ensure institutional recovery and resilience from
threats and disasters. To protect the economic assets of the system, University of Hawaiʻi Disaster
Management Committee (UH‐DMC) prioritized the protection of critical facilities and infrastructure –
those things critical to the protection of life and health of UH populations, and the operation of the
University. According to this guiding principle, the University of Hawai'i has developed mitigation goals
and objectives that align with the expressed goals of the UH System Strategic Plan.

Educational Effectiveness and Student Success
Embrace a culture of excellence and performance as the hallmarks of effective learning and student
success.
To achieve a shared institutional culture that makes student learning and success the
responsibility of all.

Hazard Mitigation Goal 1: Build disaster management into the institutional culture by training
students in hazard mitigation, and developing successful graduates capable of participating in hazard
mitigation efforts.
Objective 1: Promote public awareness activities that improve implementation of the plan by improving
training in disaster management. Several programs have already been developed for training, including
Pacific EMPRINTS and the National Disaster Preparedness Training Center based in the College of Social
Sciences on UH Mānoa campus, courses in disaster risk reduction at UH West Oʻahu campus and training
through UH Hilo’s Center for the Study of Active Volcanoes.
The UH plan can be integrated into training to build capacity for risk reduction:


Use the plan as a tool for review and training in programs on hazard mitigation planning.



Use risk and vulnerability assessment and maps to improve the quality of public awareness
materials distributed in the University of Hawai'i System.



Use the website, libraries, and UH System departmental interactions to gather feedback on
this plan to make improvements over the next year.

A Learning, Research, and Service Network
Engage diverse elements of the UH system in intellectual capital formation that enables Hawai‘i to
flourish.
‐To support Hawai‘i’s economy, workforce development, and improved access and flow of education
in Hawai‘i from preschool through a lifetime of learning by building partnerships within the University
and with other public and private educational, governmental, and business institutions.
‐To provide access for students, faculty, and staff to a first‐class information technology infrastructure,
support, and services that sustain and enhance University instruction, research, and administrative
services within the University, throughout Hawai‘i, and beyond.
Hazard Mitigation Goal 2: Support University research and technology development in disaster
management and hazard mitigation that ultimately support risk reduction for the UH System, the
State, the Counties, and other institutions.
Objective 1: Support initiatives to use hazards research, in both physical and social sciences, to improve
risk reduction in the university system, in the State, in the County, and with the community at large.


The institutional planning assessments conducted for the UH system can be applied to the
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Department of Education; it can be used in coordination with the School of Tourism Industry
Management (UH TIM) to identify and reduce structural risks in the largest sector (tourism) in
the State of Hawaii. Application of the methods and process learned for structural RVA can have
far‐reaching implications for reducing hazard threats in local structures and facilities.
Objective 2: Build and maintain geographic information system and data to improve facilities planning
and management.


Use the database and geographic information systems developed for the risk and
vulnerability assessment (chapter 5) to make decisions for disaster response plans and
hazard mitigation activities. Prior to the hazards planning project, GIS maps did not exist for
all but the UH Mānoa campus. The GIS maps were distributed to the facilities managers on
all campuses to continue to use for management. As these maps are updated, each campus
will be able to improve management.



Develop a protocol for accessing information and for improving information sharing among
UH departments that could benefit from using GIS in facilities planning activities.



Continue to identify missing data and gaps in the risk and vulnerability assessment, and
incorporate these into the University of Hawai'i GIS system to improve models and
applications of decisions based on model results.

A Model Local, Regional, and Global University
Transform the international profile of the University of Hawai‘i system as a distinguished resource in
Hawaiian and Asian‐Pacific affairs, positioning it as one of the world’s foremost multicultural centers
for global and indigenous studies.
‐To establish the University of Hawai‘i and the state of Hawai‘i as the research, service, and training
hub of Oceania, with bridges to the Asia‐Pacific region, the Americas, and the rest of the world.
‐To strengthen the crucial role that the University of Hawai‘i system performs for the indigenous
people and general population of Hawai‘i by actively preserving and perpetuating Hawaiian culture,
language, and values.
Hazard Mitigation Goal 3: Support education and training that builds on island‐specific risk and
vulnerability assessment methods and risk reduction methods.
Objective 1: Use the research methods developed in the structural RVA as training tools and continue to
refine these tools.


Structural RVA tools integrated with HAZUS have done a good job at modeling risks for winds
and seismic activity. They are less skilled at modeling actual flood risks. Research and
refinement of the tools should continue to improve skill in assessing risk for all hazards that
have spatial and geographic extent, and that might harm structures, such as: flood, coastal
inundation, tsunami, volcano (although there are no UH structures in lava flow areas), wildfire,
coastal erosion, and, landslides and rockfalls. (Drought and climate change may have less spatial
risk adaptable to the modeling efforts, at least in the near‐term.)

Objective 2: Integrate socioeconomic data and information into the RVA tools to improve their strength
in identifying vulnerability among the general population.


Use the Native Hawaiian Studies program and focus on indigenous knowledge to better
understand disaster histories in the islands and the ways that environmental management, such
as ahupuaʻa management, might be integrated into hazard mi ga on planning to reduce risks.
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Investment in Faculty, Staff, Students, and Their Environment
Recognize and invest in human resources as the key to success and provide them with an inspiring
work environment.
To create positive, healthful, resource efficient, and sustainable physical environments on the
campuses of the University that enhance the psychological well‐being of the students, employees, and
community members. (University of Hawaii 2002
Hazard Mitigation Goal 4: Ensure a positive, healthful, resource efficient, sustainable, and secure
campus environment by reducing risks through hazard mitigation planning.
Objective 1: Develop and implement the hazard mitigation plan based on the risk and vulnerability
assessment.


Identify current and ongoing mitigation policies and activities in different sectors of the
University System and by hazard (Chapter 6 of this report).



Use the GIS maps (in Chapters 3, 4, and 5) to identify critical facilities that lie in vulnerable
areas and determine potential projects that will reduce the impacts of identified hazards on
each facility (Chapter 7 Appendix A and B; section 7.2).



Identify and prioritize projects for potential funding from the Pre‐Disaster Mitigation Grant
Program (section 7.2).



Review goals and objectives each year to update mitigation projects and make sure that
implementation has occurred (Chapter 8 on maintenance and plan implementation).

Objective 2: Ensure that adequate shelter is available to all faculty, staff, and students in the event of
hazard threat and in support of needs for mass sheltering following a disaster.


Harden and retrofit identified UH and public shelter facilities (see Chapter 3).

Objective 3: Maintain communications system and data to improve information to students, faculty,
and staff to ensure a secure environment.

Resources and Stewardship
Acquire, allocate, and manage the resources needed to achieve success and exercise
exemplary stewardship over University assets.
To allocate and manage resources to achieve continuing improvement in organization, people,
and processes and to secure competitive advantage.

Hazard Mitigation Goal 5: Reduce risks to the University population by mitigating multiple hazards
through protection and security of university assets and resources.
Objective 1: Maintain and improve data on assets to ensure facilities and campus management that will
protect campuses during hazards.
Objective 2: Harden essential university facilities to maintain operations during a disaster and recovery
operations.


Identify essential facilities and governmental facilities that must maintain operations (in
chapter 3). Inventory hardening and retrofit requirements.



Develop proposals to harden and retrofit facilities and seek funding from FEMA and other
federal, state, and county agencies and organizations.
Objective 3: Secure and maintain lifelines and access.
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Identify roadways used during emergencies in disaster response plans and make
agreements with debris removal operations to clear roadways during disaster situations to
maintain access.



Test and maintain back‐up generators and power systems, including enhancements to
renewable energy, such as wind and solar power that would be available should electric
lines and power fail during hazards. Ex. Saunders Hall on the UH Mānoa campus has tested
wind generation on the rooftop to support power needs on the floor.



Develop agreements with energy companies to ensure power generation in exchange for
using UH facilities for mass sheltering and recovery operations.



Develop agreements with the Boards of Water Supply for each county to ensure water
supply in exchange for using UH facilities for mass sheltering and recovery operations.



Harden UH medical facilities (student services centers and clinics).

Objective 4: Ensure that future projects and developments attend to land use issues related to hazards
to ensure protection of university assets.


Use variable setback rates newly established by the counties to ensure that development in
coastal areas will be protected from erosion (i.e. JABSOM, marine research facilities).



Prevent building in areas designated as highly erodible (i.e. CTAHR research stations)



Ensure setbacks from stream banks to prevent flooding.



Develop water resources, such as dip tank areas, near remote CTAHR research facilities that
can be used to enhance water needs in drought and wildfire.



Set up firebreaks for vulnerable research facilities.

Objective 5: Maintain vegetation and natural resources on campuses to prevent hazards.

7.2



Landscape with appropriate vegetation to ensure soil stabilization and enhancement.



Clear vegetation, trim trees, and conduct routine ground maintenance to prevent floods,
erosion, and debris during storms.

Identification and Analysis of Mitigation Actions for the University of Hawai'i System

The emphasis for this first mitigation plan has targeted the critical facilities and infrastructure of the
University of Hawai'i System, to ensure protection of life and continuity of operations. Additionally, the
importance of protecting other aspects of the University is recognized, particularly in terms of disaster
communication and preparedness for at‐risk students and personnel of the University of Hawai'i, as well
as off‐campus facilities.
The strategy to meet these reduce these risks through hazard mitigation requires an approach that
identified and leverages current and ongoing mitigation actions that are already funded, while looking
for resources to address issues that require funding in addition to the University’s budget, such as
funding from federal agencies. In this way, the method of addressing hazards requires the University to:
1) Engage in mitigation and risk reduction through existing plans, programs, functions, personnel,
and resources;
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2) Identify actions that need to be taken to reduce risks and seek additional funding, staff,
expertise, and resources to support these necessary activities.

7.2.1 Identification of a Comprehensive Range of Specific Mitigation Actions and Projects for each
Hazard
The University of Hawaiʻi System has identified a series of actions that contribute to hazard mitigation
and overall disaster risk reduction. The actions were suggested by county agencies, organizations, and
community members through meetings and consultations. Projects requiring additional funds were
solicited and reviewed by the UH‐DMC for inclusion in the plan. The list of the following actions has
been reviewed and recommended by the UH‐DMC for inclusion in the plan because they meet the
overall goals and objectives of the county to strengthen their resiliency to disaster by promoting
sustainable ways of life. As specified in Chapter 8, the list will be reviewed and updated annually to
monitor progress.
As previously mentioned, the actions have been divided into those that can be conducted with existing
resources and those that require additional resources. Estimated timelines have been included;
however, these are subject to the constraints of economic pressure, limited staff, and competing
mandates for action.
Table 7‐1. University of Hawaiʻi System Mitigation Actions.
Lead
Goals (G) &
Action Description
Objectives (O) Project Timeframe
Multi‐Hazard Actions
Incorporate into operations using existing resources
UH‐DMC
G1 O1
Ensure widespread awareness for reducing disaster risks and mitigating
impacts of hazards in policies, planning, and program implementation.
Estimated Time: ongoing
UH‐DMC
G1 O1
Ensure hazard mitigation is incorporated into future updates and
performance measures of the UH Strategic Plan (2002‐2010, update 2010‐
2015).
Estimated Time: review annually with performance measures evaluation
UH System
G4 O2
For new construction of new campus buildings, designate areas to serve as
Capital
shelter. (Construction would require new resources; see specific requests
Improvements/
for project funding for shelters).
Campus Facilities
Estimated Time: ongoing
Campus Facilities G4 O2
Consider options to secure funds to retrofit facilities with hurricane shutters,
roof tie‐downs, and other improvements, such as emergency power
generation equipment.
Estimated Time: ongoing
UH‐DMC
G2 O1
As a Land Grant, Sea Grant, and Space Grant research institution, UH should
G2 O2
continue to support UH researchers involved in initiatives that support
disaster risk reduction and community resilience: agriculture and
aquaculture planning to improve local food security, sustainability, and
community resilience to hazard; watershed planning; disaster‐resistant crop
research; coastal erosion mitigation; and satellite technologies and
communications research.
Estimated Time: ongoing
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UH‐DMC/
UH External
Affairs and
University
Relations

G1 O1
G2 O2

Establish a Public Awareness subcommittee that works through campus
communications officers to aid in building awareness of risk reduction. (See
Chapter 8, methods to ensure implementation Table 8‐1). Ensure liaison
with the Hawaii State Hazard Mitigation Forum, the SHMF Public Education
and Awareness Subcommittee, and Hawaii State Civil Defense. Aid in
communications and distribution of current plan and update process with
government and public relations.

Establish off‐campus facilities personnel/researcher/student tracking record
and communications program for emergency response purposes in the
event of a disaster. Continue to use the UH Alert System and to test this
system regularly in conjunction with hazard drills and exercises, such as
Makani Pahili storm exercise and annual tsunami drills conducted by the
State. Use established websites, libraries, and collaborations among UH
departments to gather feedback for improving the planning process and to
build public awareness in the system.
UH‐DMC
G1 O1
Support training initiatives in disaster management led by UH programs and
CSAV, Pac
G3 O1
centers, including the Center for the Study of Active Volcanoes, the Pacific
EMPRINTS,
EMPRINTS program, the National Disaster Preparedness Training Center, and
NDPTC
others.
Requires external funding or resources
UH Mānoa
G5 O1
UH Mānoa Core Operation Buildings: Implement an engineering survey to
identify building retrofits needed on high‐modeled loss facilities to ensure
Campus Facilities
continued operations. See Chapter 7 Appendices A and B that disclose high
loss and prioritized buildings for engineering surveys.
Proposed: 2009
UH System
G5 O1
UH Mānoa, UH Hilo, and Community Colleges: Implement an engineering
Capital
G5 O2
survey to identify building retrofits on high‐modeled loss facilities (See
Improvements,
Chapter 7 Appendix B for ranked losses and retrofit costs estimated by
Building; See Table 7‐2 for retrofit estimates for each campus; See Chapter 7
UH Mānoa, UH
Appendix A for the list of the modeled highest 10% losses on facilities). For
Hilo, and
each campus the highest loss facility includes: Hamilton Library (UH Mānoa),
Community
UH Hilo Learning Resources Center, Honolulu Community College
Colleges
Library/classroom facility, Kauai Community College Learning Resources
Chancellors
Center and Administration Building, Leeward Community College Theater,
Offices/Facilities
Maui Community College Student Center Building, Windward Community
Management
College Hale Palanakila (in a historic district), Kapiolani Community College
Library, and the Hawaii Community College Cafeteria. The ranked list of
facilities based on prioritization about critical nature of building, sheltering
designations, and location of hazardous materials appears in Chapter 7
Appendix B for the buildings modeled as the highest 10% loss. The buildings
with #1 ranking for each campus include: UH Mānoa Music Building, UH Hilo
Learning Resources Center, Hawaii Community College Cafeteria, Honolulu
Community College Industrial Trade Complex, Maui Community College Ka
Lama Building for Business Education, Kauai Community College Learning
Resources Center and Administration Building, Leeward Community College
Theater, Windward Community College Hale Akoakoa, and Kapiolani
Community College Ohelo Building for Fine Dining and Food Hospitality
Training.
[NOTE: Modeled facilities for UH West Oahu were not included because at
the time of analysis all facilities were shared on Leeward Community College
Campus]
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UH West Oʻahu
Campus
Chancellor and
Facilities
Management
UH System
Information
Technology
Services and
Capital
Improvements

G5 O4

Campus Facilities

G1 O1
G3 O1

Campus Facilities

G7 O1,2

Campus Facilities

G5 O3

UH System
Information
Technology
Services/ Affairs
and University
Relations/
Campus Facilities

G3 O2
G4 O1

UH‐DMC

G4 O2 O3
G5 O1 O2

Proposed: 2009
In the development and construction of the UHWO campus, consider hazard
mitigation options: include hardening in facility design, identify shelters and
safe rooms for protection.
Proposed: 2009
For the slated development of the new information technology building in
planning and under construction on UH Mānoa campus, include hazard
mitigation features: safe room and sheltering area to ensure
communications operations during disasters; protection and grounding of
electrical systems; back‐up power supplies. Ensure that agreements move
forward to assist the State in communications redundancy.
Proposed: 2009
Maintenance and testing of emergency back‐up generators. Conduct
engineering analysis and environmental analysis for siting fuel storage and
maintain available fuel source to supply emergency power generation and
recovery operations, especially for mass sheltering operations.
Proposed: 2009 Estimated Time: ongoing
Consider options to secure funds to retrofit facilities with hurricane shutters,
roof tie‐downs, and other improvements, such as emergency power
generation equipment.
Proposed: 2009 Estimated Time: as funding permits
Develop a plan to ensure the distribution of fuel (diesel) to water,
wastewater, and solid waste facilities to operate back‐up generators during
emergencies. (Goal 4, objectives 1 and 2)
Proposed: 2009
Engage a consultant (possibly from UH Social Sciences Research Institute) to
conduct a vulnerability assessment of student and personnel living on and
off‐campus and develop a strategy to address socioeconomic security risks
for these populations during disasters and recovery periods. It is unclear
with the commuter campuses how many of the students travel distances to
attend classes; there is a high‐residence of student population, but it is not
clear if they live with family in secure homes or if most live in rental facilities
and would be at greater risk in disaster and likely leave the island post‐
disaster because of the unavailability of resources on‐island. It is not clear if
the campus facilities returned if there would be available faculty and
students with enough security in their residential lives to return the
campuses to normal or modified operations. Methods: extensive surveys of
students and faculty; mapping locations of residences; threat and risk
assessment of routes and living conditions; extensive involvement of
international review board human subjects review protocols to permit data
collection at the level of detail needed to be useful.
Proposed: 2009
Establish disaster mitigation plans for off‐campus facilities with focus on
communications, people, and livestock in more detail during the first update
to the UH Multi‐Hazard Mitigation Plan.
Proposed: 2009

Hurricane and Strong Winds
Incorporate into operations using existing resources
Campus Facilities G1 O2
Integrate information about wind risks into mapping, planning, and
G6 O4
improvements in facilities. Consider maintenance schedule and upgrades
G7 O1,2
related to list of prioritized facilities at risk from wind damage.

University of Hawai‘i System‐wide Multi‐Hazard Mitigation Plan

Mitigation Plan 7 ‐ 8

Estimated Time: ongoing
Continue to use communications alert system to provide up‐to‐date critical
information on storm threats and preparedness for campus and off‐campus
facilities personnel/researcher/student and communications program for
emergency response purposes in the event of a disaster. Continue to ensure
viability of system through testing and drills. Use in conjunction with State
tsunami and hurricane training efforts.
Estimated Time: ongoing
Requires external funding or resources
UH Mānoa
G4 O2
UH Mānoa shelters: Retrofit buildings to enhance safety in disaster and
Chancellor’s
G5 O1
increase shelter spaces.
Office/ Campus
Proposed: 2009
Facilities
Management
Campus Facilities G4 O2
Community Colleges designated as Shelters: Conduct an engineering survey
Management
to identify shelter buildings and retrofit requirements.
UH External
Affairs and
University
Relations

G4 O3

Campus Facilities

G1 O1
G3 O1

Campus Facilities

G1 O1

UH External
Affairs and
University
Relations

G1 O1
G2 O1

UH Information
Technology
Services
UH‐DMC

G2 O1
G4 O3

Campus Facilities

G1 O1
G2 O1

G5 O3

Emergency Power Generation for Campus Facilities. Project to provide
emergency power generation to support agencies can be operational
immediately after a major disaster.
Proposed: 2009 Estimated Time: 3 months
Develop a training program that includes the supply of emergency kits for
Campus/Research Facilities. Provide emergency kits for Campuses that
contain key items required in emergencies, with the proper training to use
the various supplies and equipment. Kits would be on hand for use by
personnel and to respond to public requests for assistance.
Proposed: 2009 Estimated Time: 9 months
Community education and hazard publication distribution for the general
public. Purchase and distribute University of Hawaii, Sea Grant publications,
Purchasing Coastal Real Estate in Hawaii
(http://hawaii.gov/dlnr/occl/manuals‐
reports/Purchasing%20Coastal%20Real%20Estate.pdf) and Homeowner’s
Handbook to Prepare for Natural Hazards at any opportunity, including
community meetings, annual Contractor’s Expo, County Fair and the front
counter of the Planning Department.
Proposed: 2009 Estimated Time: continuous
Communications Redundancy for State Emergency Coordination of UH,
Business, Government and Private Sector Post‐Disaster.
Proposed: 2009 Estimated Time: 4 months
COOP Training (Continuity of Operations Planning). Trainers would travel
around the island to work with the campuses to build or update their COOP
plan. Topics would include but not be limited to: plan what to do if your
building or campus is not accessible, plan for payroll continuity, plan for
research continuity (may require daily measures, access to electricity/power,
talk with first responders, emergency managers, etc.
Proposed: 2009 Estimated Time: 1 year
Integrate renewable energy systems for use in post‐disaster recovery needs.
Proposed: 2009 Estimated Time: 1 year

Floods
Incorporate into operations using existing resources
Campus
G5 O1
Each UH campus is in compliance with NFIP as required for the county in
Facilities,
which it resides. There should be continued attention to reducing flood
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Buildings &
Grounds
Management
Campus Facilities

risks, especially in areas that have revealed frequent or repetitive flooding.
Estimated Time: ongoing
G5 O5

Ensure landscaping and debris clearance regularly to prevent problems
during floods. Estimated Time: ongoing
Requires external funding or resources
Campus Facilities G5 O1,2
Situate Generator on Campuses with Housing and at Building used for Mass
Sheltering. Proposed: 2009 Estimated Time: 1 year
UH Information
G2 O2
Hire consultant (or use knowledgeable staff/faculty) to update and create
Technology
DEM data layers. Integrate these layers into GIS database of information
Services/
prepared for every campus. Use best available data for plan update process
Campus Facilities
to ensure flood mitigation.
Proposed: 2009
Drought
G7 O1
Incorporate into operations using existing resources
UH‐DMC
G1 O4
Improve data gathering and accounting for risk and vulnerability
G6 O3
assessments for drought and wildfires. Integrating information on the risk
and vulnerability would be beneficial for planning by water resource
managers, planners, and land use managers.
Estimated Time: 2015
UH‐DMC /
G1 O1
Support research (primarily conducted by CTAHR, but includes College of
College of
G2 O!
Social Sciences and the School of Ocean, Earth Sciences, and Technology
Tropical
Department of Meteorology) for Implementation of the drought mitigation
Agriculture and
strategies in the State and Counties. The plans need to be implemented at a
local level, and updated regularly to address new needs.
Human
Estimated Time: 2013
Resources
UH‐DMC/ UH
G4 O3
Establish a communications protocol for wildfire event emergency response
External Affairs
for CTAHR off‐campus facilities to ensure safety of project staff, faculty, and
and University
students, and emergency response personnel providing assistance in remote
Relations/
areas to ensure records of who is working at particular times.
CTAHR
Requires external funding or resources
UH‐DMC/
G5 O4
Develop water resource reserves and storage for research facilities unable to
CTAHR
access county water systems (CTAHR facilities).
Proposed: 2009
Wildfire
Incorporate into operations using existing resources
UH External
G2
Engage in public education programs with campuses and communities.
Affairs and
G3 O4,5
These programs include: 1) radio and TV spots; 2) talks to campuses, civic
University
organizations, etc.; and, 3) public notices/news releases declaring high fire
Relations
danger periods.
Estimated Time: ongoing
Campus
G5 O5
Identify and reduce hazardous fuels. Identify areas with potentially
Facilities/ CTAHR
hazardous fuels. Reduce "flash" fuels in high use areas. Engage in programs
for conversion of "flashy" fuels in high use areas.
Estimated Time: ongoing
Campus Facilities G5 O5
Minimize fires through landscaping and land management policies.
Encourage landscaping on campuses that reduces fire dangers, such as
vegetation clearing and clean‐up programs. Require fire plans for all
campuses and rural research facilities.
Estimated Time: ongoing
UH‐DMC/ UH
G4 O3
Establish a communications protocol for wildfire event emergency response
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External Affairs
for CTAHR off‐campus facilities to ensure safety of project staff, faculty, and
and University
students, and emergency response personnel providing assistance in remote
Relations/
areas to ensure records of who is working at particular times.
CTAHR
Requires external funding or resources
UH‐DMC/
G5 O4
Provide portable water tanks for wildfire operations near remote CTAHR
CTAHR
research facilities. To provide alternative water supply for rural communities
in the event of an emergency. To provide alternative resources to aid the
Fire Department.
Proposed: 2009
Climate Variability and Change
Incorporate into operations using existing resources
UH‐DMC
G1
Take into consideration the impacts of climate change (higher temperatures,
Campus Facilities
sea level rise, extremes in rainfall as floods or drought, and potential
increases in tropical storm frequency or severity) in facilities and land
management and planning.
Estimated Time: ongoing
UH‐DMC
G4
Take into consideration potential socioeconomic impacts from climate
Campus Facilities
change for UH. Institutional risks include impacts on water resources,
disaster risk management, public health, agriculture, and tourism (and UH
Colleges and programs training professionals in these sectors as well as
research projects to support the state in managing climate risks.. Impacts
will be felt first in communities, and sustainability of these communities
should be considered. UH can contribute to risk reduction by taking an
institutional leadership role that may be used to model actions for other
institutions.
Estimated Time: ongoing
UH‐DMC
G1 O1
Educate leaders and the public about sea level rise, increased disaster risks,
Campus Facilities G2 O1
and ecosystem impacts from climate change that will affect UH. The findings
SOEST, CSS‐SSRI,
of scenarios and assessments (especially those conducted by State and
Federal partners in risk management) should be integrated into
College of
management and institutional policies. Ongoing research for applications to
Engineering,
the State, Counties, and UH is being conducted by the School of Ocean, Earth
CTAHR, WRRC,
Sciences & Technology (SOEST), the College of Social Sciences Social Sciences
JIMAR, ICAP,
Research Institute (CSS‐SSRI), College of Engineering, College of Tropical
PEAC
Agriculture and Human Resources (CTAHR), Water Resources Research
Center (WRRC), Joint Institute of Marine and Atmospheric Research (JIMAR),
Island Climate Adaptation and Policy Center (ICAP), Pacific ENSO
Applications Climate Center (PEAC).
Estimated Time: 2015
Requires external funding or resources
UH‐DMC
G2 O2
Sea Level Rise Inundation Maps. Work with the State to provide better sea
SOEST
level rise inundation maps that correlate with other coastal hazards, and
evaluate with reference to UH campuses and facilities: JABSOM, Maui
Community College, SOEST facilities.
Proposed: 2009
Earthquake
Incorporate into operations using existing resources
UH‐DMC
G4 O1
Integrate HAZUS loss modeling information into CIP and facility planning on
Campus Facilities G5 O1
structural risk and vulnerability with GIS.
Estimated Time: 2013
Campus Facilities G4 O1
Review the delineation potential earthquake‐induced landslide hazard areas.
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The emphasis would be on potential hazards impacting structures,
roadways, and lifelines, where seismically induced slope instability is
significant. The data collected during this study will be used to generate
“potential hazard” maps, which could be used to identify already developed
as well as future building or development sites that may warrant further
evaluation.
Estimated Time: 2015
Campus Facilities G3 O1
Participate in State training and assistance in the use of modern codes and
retrofit guidelines for county officials and design professionals.
Estimated Time: 2015
Requires external funding or resources
Campus Facilities G5 O3
Hardening the generator room and LP tanks to ensure power for
communications and the ability to operate equipment during any type of
hazardous conditions.
Proposed: 2009 Estimated Time: 3 years
Campus Facilities G4 O2
Construct Safe Rooms and Retrofit Shelters for seismic risks. Proposed:
2009 Estimated Time: 5 years
UH External
G4 O1
Establish disaster mitigation plans for off‐campus facilities that have not
Affairs and
been included as extensively in the first plan effort.
University
Proposed: 2009
Relations
Tsunami
Incorporate into operations using existing resources
Campus Facilities G5 O4
Use Tsunami Modeling and Evacuation Planning conducted by the Army
Corps of Engineers, to update evacuation route planning and maps, and to
inform land use planning and development. In light of lessons learned from
recent nearshore tsunami in the Pacific region these maps should be
reviewed for UH campuses and updated. These should inform development
planning efforts to prevent extensive development in areas of high
inundation risks or to consider securing funds for constructing vertical
evacuation routes or structures in low‐lying areas. New inundation maps
and evacuation maps will be applied to the plan update process.
Estimated Time: 2015
UH External
G4 O3
Establish a communications protocol for dealing with tsunami. Establish
Affairs and
disaster mitigation plans for off‐campus facilities with focus on
University
communications
Relations
Requires external funding or resources
UH‐DMC
G2 O1
Community Education & Hazard Publication Distribution.
SOEST, CSS
Proposed: 2009 Estimated Time: on‐going
UH Hilo/Pacific
Tsunami
Museum
Volcano/Vog
Incorporate into operations using existing resources
UH‐DMC
G2 O3
Develop education programs with an early warning system to reduce
Office of Student
impacts from “vog” or airborne environmental risks consistent with
Affairs
information distributed by the State. The volcanic haze, which comes often
UH Hilo Center
when tradewinds are not present, can cause headaches and respiratory
illness. Warnings can help to reduce exposure to the risk.
for the Study of
Estimated Time: 2015
Active Volcanoes
(CSAV)
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UH‐DMC
G1 O1
Support University research efforts to better understand and develop
CTAHR, CSS,
methods to mitigate the impacts of volcanic gases and toxins that impact
CSAV
water resources, pastures, crops, livestock, agriculture, and human health.
Landslides/Mudslides
Incorporate into operations using existing resources
UH‐DMC
G4 O1
There are no campuses directly threatened by landslides. The commuters to
G2 O2
campuses may be affected by rockfalls on highways and roadways. Policies
G5 O4
should be in place to ensure that landslides risk reduction will be considered
for future development of campuses and research facilities. .
Estimated Time: 2015
UH‐DMC
G5 O5
Ensure landscaping and vegetation promote soil stabilization to prevent soil
Campus Facilities
loss, erosion, and landslides/mud flows. Estimated Time: ongoing
Requires external funding or resources
UH Mānoa
G5 O4 O5
Ensure funding for stabilization of steep slopes and stream banks.
UH Hilo
Proposed: 2009 Estimated Time: 6 months
Honolulu CC
Campus Facilities
Erosion
Incorporate into operations using existing resources
UH‐DMC
G4 O1
Apply results of State erosion mitigation plans, and County plans as they are
Campus Facilities
developed. Use in consideration of coastal research facilities. The erosion
studies should be used to develop erosion management and mitigation plans
that sync with the state plan, COEMAP, at the county level. The counties are
responsible for issuing permits for shoreline development, and it is
important that erosion mitigation and beach and dune protection measures
be implemented at the county level. Estimated Time: 2015
UH‐DMC
G5 O5
Ensure landscaping and vegetation promote soil stabilization to prevent soil
Campus Facilities
loss, erosion, and landslides/mud flows. Estimated Time: ongoing
Requires external funding or resources
Campus Facilities G5 O5
Ensure funding for stabilization of steep slopes, shorelines, and stream banks
near campuses and coastal facilities. (Although current RVA does not show
that any of the UH campuses suffer from erosion.)
Proposed: 2009 Estimated Time: 6 months
Dam Safety
Incorporate into operations using existing resources
Campus Facilities G4 O1
There are no dams that directly threaten the UH campuses and facilities. UH
Management
can help with training in the College of Engineering to develop engineers
capable of conducting inspections on dam risks. Training on modeling risk
from dam breaches and education on ways to evacuate can be included in
disaster education and training programs. Evacuation plans for dams are
being developed in coordination with State, Public Works, DLNR’s Dam
Safety Division, and the Pacific Disaster Center. UH should be aware of the
risk areas. Final plans should be available by the end of 2011.
Estimated Time: 2013
UH External
G4 O3
Establish communications and warning protocols for informing faculty, staff,
Affairs and
and students of any threats from dam breaches to prevent the largely
University
commuter population from being in an area of high risk. (Use current UH
Relations
Alert system).
Estimated Time: ongoing
Hazardous Materials
Incorporate into operations using existing resources
Environmental
G5 O3
Collection of hazardous waste materials for proper disposal, integrated with
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and Health
Safety Office
(EHSO)
Environmental
and Health
Safety Office
(EHSO)

G4 O1

County that has a comprehensive hazardous waste disposal program for
County‐generated waste. This includes but is not limited to batteries, paint,
pesticides, chemicals and other hazardous materials.
Estimated Time: Current and ongoing
Update databases for campuses that identify areas of hazardous materials
that could pose additional risks in hurricanes, tsunami, severe flooding,
coastal inundation, and other hazards, and determine ways to mitigate these
risks.
Estimated Time: 2015

Homeland Security and Human‐Induced Hazards
Incorporate into operations using existing resources
UH‐DMC
G5
The Critical Infrastructure Program (CIP) needs to be integrated with hazard
EHSO
mitigation programs in the county, hazardous materials management in the
Campus Facilities
Department of Health, and localized for protection at the UH campus level.
Estimated Time: 2014
UH‐DMC/
G2
Engage in public education, outreach, and partnerships, and work through
UH External
G3
the volunteer agencies to ensure the UH campus communities are
Affairs and
integrated with the emergency management community.
University
Estimated Time: ongoing
Relations/ UH
Student Affairs
UH Information
G2 O2
Secure cyber information and technology, which are critical to support of
Technology
economy, lifelines, and government operations. The potential damage and
Services
financial losses from a cyber attack would devastate the economic
infrastructure. Information technology is very important in sharing of data
and information in the areas of law enforcement, emergency preparedness,
shelter operations, volunteer management, resource management, and in
reality every aspect of operations – technology enhancements
improvements are imperative. Provide redundancy for the State system.
Estimated Time: ongoing
UH‐DMC
G1 O1
Enhance the multi‐hazards exercise and training programs to ensure
Campus DMCs
integrated risk reduction for hazards that considers additional threats. The
primary strategy is to conduct exercises as actual events. The gaps in the
exercises should be evaluated to suggest improvements in response and
recovery actions and pose additional mitigation measures.
Estimated Time: ongoing
Health‐Related Disasters
Incorporate into operations using existing resources
UH‐DMC
G5
Plan and prepare for Pandemic Flu Risks working with the State Department
EHSO
of Health, counties, and the UH system. Develop plans and protocols to
UH Student
minimize spread of pandemic flu and to ensure continuity of government
Affairs
and health facility operations in an event. Estimated Time: 2011
Campus DMCs
UH‐DMC
EHSO
UH Student
Affairs
UH External
Affairs and
University

G2 O1

Support research to understand the links between health and climate
change, and disaster risk. Following a disaster or extreme climate event,
such as a hurricane or drought, the public is at risk from water‐borne
diseases, including gastrointestinal diseases and cholera. Additional threats
occur from increased temperatures related to heat stroke. There are links in
diseases such as malaria, dengue, and leptospirosis from extremes in
flooding and drought. Planning should include consideration of the amounts
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Relations

of medicines and medical resources that may be needed during climate
extremes for student and staff populations. Work with the State
Department of Health and student health service clinics. Communicate
health risks to students, staff, and faculty.
Estimated Time: ongoing
Requires external funding or resources
UH‐DMC
G5 O2
Harden student services clinics to ensure continued operations during
disasters. Use hardened facilities to provide redundancy for the State for
immediate health service needs during response and recovery from
disasters.
Proposed: 2009

7.2.2

Prioritized Projects

The University of Hawai'i considered a range of projects suggested at a series of meetings with
Chancellors, Vice‐Chancellors, and Disaster Management Committees. The University considered the
project list according to the predetermined primary criteria that the highest priority for the first plan
would be given to critical facilities and infrastructure. The Hawai'i Statewide Hazard Mitigation Forum
developed a standardized form to use in the Counties and State for submission of projects for the Pre‐
Disaster Mitigation Program selection. The University plan uses the same format in order to integrate
the UH local mitigation plan with the counties and state plans.
Projects have been identified that do not require additional funding or resources and should aid in
mitigation through ongoing operations. These have the highest priority because the actions can be
implemented with available resources and knowledge.
For the wind, seismic, and flooding risks, a two‐step approach was followed to develop a final project
list for structural risk reduction. First, based on the Building Vulnerability List obtained from the HAZUS
model results discussed in Chapter 5, a ranking methodology was developed to establish a priority list.
Each building in the HAZUS Building Vulnerability List (Chapter 5 Appendix) has modeled dollar loss for
1000‐year earthquake and hurricane events. UH Mānoa and Honolulu Community College have flood
dollar loss in addition to earthquake and hurricane events. HAZUS also provides loss of functionality. The
ranking method uses modeled dollar loss, loss of functionality, and information about shelter and
hazardous material storage. First, raw scores were calculated based on the modeled dollar loss and
modeled loss of function for each building. The highest modeled dollar loss and modeled loss of
functionality received the highest scores. Then the two scores were combined together, at equal
weight, to get a cumulative score. The cumulative score was used to establish initial ranking, where the
highest score was ranked first. Proposed shelters were identified out of either the buildings in the
vulnerability list or State Civil Defense Survey records by the concerned school administration. Similarly,
buildings containing hazardous materials were identified. Based on the initial ranking, shelter buildings
and buildings containing hazardous materials were rearranged to rank high on the priority list. The
remaining buildings in the vulnerability list then followed based on their cumulative scores.
In the second step, project costs are calculated. The project costs are extrapolated from the current UH
Mānoa (UHM) hurricane shelter retrofit project to determine materials prices and reasonable assessed
costs of hazard mitigation. Retrofit project costs in the Mānoa Hurricane Shelter Retrofit Project
included works on seven identified hurricane shelters. Retrofit work included replacement and
installment of doors, shutters, metal louvers, roll up doors, and secondary window film. The total
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project cost for the retrofit project was divided by the total square feet of the building to find a per
square feet retrofit and consultancy cost to be used as a rate to determine project costs for the
proposed projects. A multiplication factor of 2 was used to mark up the retrofit rate to accommodate
additional structural work for the proposed projects, since the UHM estimates are based on: (i)
retrofitting structurally sound building for hurricane shelters; and (ii) often included the cost of
retrofitting only the shelter space within the building. In addition, in the cases of identified historic
buildings, the costs have been further increased to accommodate higher costs.
After developing an initial project cost, the list was circulated to all UH Campus Chancellors and Vice‐
Chancellors (who oversee facilities on the campuses and are appointed to the Disaster Management
Committee for the community colleges). Based on feedback from UH DMC, the retrofit project list and
costs were finalized. Cost breakdowns are provided in the priority list and are grouped by campus. Table
7‐1 summarizes the tentative retrofit project costs for the UH System. Appendix 1 provides the detailed
ranking sheet used for prioritization, and Appendix 2 provides cost breakdowns for each campus. It
should be noted that a full engineering analysis is required to ascertain detailed work required and to
calculate final project costs.
Table 7‐2. Tentative Retrofit Project Costs

UH Campus
UH Mānoa
UH Hilo/Hawai’i CC
Honolulu CC
Maui CC
Kaua’i CC
UHWO/Leeward CC
Windward CC
Kapiʻolani CC
Total
7.3

Retrofit Costs
4,983,230
943,135
817,489
379,380
224,282
406,492
560,909
252,593
8,567,511

Consult Svc Costs
631,235
119,469
103,553
48,057
28,410
51,491
71,051
31,996
1,085,263

Total Costs
5,614,465
1,062,604
921,042
427,436
252,692
457,984
631,960
284,590
9,652,774

Implementation Strategy

Should funding be limited for implementation of mitigation measures, the University of Hawai'i System
is committed to encouraging mitigation planning through its everyday operations. The responsibility of
each UH Department is to protect the safety of its personnel, faculty, and students. This is the reason
that the University of Hawaiʻi made careful consideration of the types of mitigation actions that can be
achieved with the programs, staffing, knowledge, and administrative resources already available in the
UH System, and included these actions in Table 7‐1. Projects that can be coordinated through
partnerships and programs will also be considered, in order to maximize and synchronize efforts with
similar goals to the hazard mitigation strategy. The University’s commitment to improving assets
information and vulnerability information through the use of the GIS database will help to minimize
impacts from disasters.
As projects are funded and implemented, new projects will be prioritized to meet the University
System’s needs. Priority will continue for projects that are considered critical. Additionally, projects that
can be coordinated through other partnerships and programs will also be considered, in order to

University of Hawai‘i System‐wide Multi‐Hazard Mitigation Plan

Mitigation Plan 7 ‐ 16

maximize and synchronize efforts with similar goals to the hazard mitigation plan.
Funding and staff resources continue to remain the largest constraints to conducting additional
programs. Despite these constraints, the University of Hawai'i System has implemented a number of
mitigation measures and has demonstrated its commitment to hazard mitigation. The University will
also continue to pursue opportunities to engage in community planning partnerships such as watershed
conservation and flood mitigation efforts that benefit the University System by coordinating limited
financial resources and reducing natural hazard risks.
The criteria for determining inclusion in the plan were based on a series of practical questions:
1) Effectiveness: Will this project reduce hazard risks for the assets‐‐‐campuses and facilities‐‐‐ in
the UH System?
2) Focused: Is the project supportive of the goals and objectives for mitigation?
3) Feasible, Appropriate, and Equitable/Just: If we apply a STAPLEE analysis, where we look at
Social, Technical, Administrative, Political, Legal, Environmental, and Economic aspects of the
proposed project, will this project be beneficial to the UH System?
4) Beneficial and Cost‐Effective: Is there a greater benefit than cost ratio for the applied project?
If not, is there an unaccountable social benefit for reducing risks that merit inclusion of the
project in the plan?
5) Achievable and Sustainable: Will this mitigation action be achievable with local knowledge and
resources or will external assistance be required? (Where external assistance is required, the
efforts were separated in the list in Section 7.2 so that a funding strategy can be considered.)
6) Supportive of State and County Multi‐Hazard Mitigation Plans: Does the implementation of the
actions support the overall goals and objectives of state and county mitigation efforts, since the
UH institutional disaster management plans operate within the state and county system of
disaster risk reduction?
The University of Hawaiʻi Disaster Management Committee (UH‐DMC) considered the range of projects
for several types of hazards. Projects for inclusion in the plan were solicited from the campuses through
their Chancellors with representation on the UH‐DMC. UH‐DMC reviewed the projects. Each campus
determined the ranking of high‐medium‐low priority for the campus, and the UH‐DMC moved forward
to include the highest priority items for each campus. The mitigation actions will be reviewed and new
projects solicited by the UH‐DMC on an annual basis to ensure that the activities make sense for
achieving hazard mitigation and risk reduction goals for the county.
In initiating the project proposals, the system and campuses will take the overall cost of the project into
consideration, the benefit to preserving UH System’s critical facilities, and the overall benefit to the
campus community. Since there are mitigation actions in Table 7‐1 that do not require additional
resources or funding, these will be implemented as staffing and resources in the system offices permit.
An initial consideration of the benefit‐cost methodology was considered with the project proposals
because UH wants to make sure that the benefits outweigh costs. If not, the funding could be better
used on another mitigation activity. Since many of the projects are not eligible for FEMA funding, the
FEMA Benefit‐Cost Analysis tool has not been applied until the projects are proposed for consideration
under the Pre‐Disaster Mitigation Grant Program or the Hazard Mitigation Grant Program that is
overseen by the State.
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Chapter 7 Appendix A
UH Manoa ‐ Building Vulnerability List
Ranking for further Technical Investigation

Building Name
Hamilton Library
Pacific Ocean Science & Technology (POST)
Biomedical Sciences Building
Parking Structure ‐Phase II
St. John Laboratory Complex
Hale Manoa
Agricultural Science Facility
Marine Sciences Building
Art Building
John A. Burns Hall
Holmes Hall
Saunders Hall
Shidler College of Business
Campus Center
Sinclair Library
Snyder Hall
Hawaii Institute of Geophysics (Geophysics Institute Building)
Bilger Hall
Moore Hall
Thomas Jefferson Hall
Kuykendall Hall
Music Building
HECO Substation
Hale Anuenue
Waahila Faculty Housing Buildling A
Waahila Faculty Housing Buildling B
Waahila Faculty Housing Buildling C
Waahila Faculty Housing Buildling D
Waahila Faculty Housing Buildling E
Gartley Hall
Dean Hall
Maintenance Shop
Kennedy Theatre
Bachman Hall
Johnson Hall A
Johnson Hall B
Henke Hall
Hale Aloha, Ilima Tower
Kauiokahaloa Nui Faculty Apartments B ‐ Bldg 1
Kauiokahaloa Nui Faculty Apartments A ‐ Bldg 8
Kauiokahaloa Nui Faculty Apartments A ‐ Bldg 7
Kauiokahaloa Nui Faculty Apartments A ‐ Bldg 1
Kauiokahaloa Nui Faculty Apartments AH ‐ Bldg 1
Kauiokahaloa Nui Faculty Apartments A ‐ Bldg 9
Small Animal Care Facilities
Kauiokahaloa Nui Faculty Apartments A ‐ Bldg 10
Plant Pathology Greenhouse
Plant Pathology Tropical Greenhouse
Fruit Fly Laboratory (USDA) #3
Fruit Fly Laboratory (USDA) #2
Fruit Fly Laboratory (USDA) #4
Fruit Fly Laboratory (USDA) #5
Fruit Fly Laboratory
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$
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$
$
$
$
$
$
$
$
$
$
$
$
$

$ Loss
Days Func Loss $ Loss Score Func Loss Score Combo Score
26,816,991
66
53
5
58
20,499,998
60
52
2
54
16,399,652
59
51
1
52
14,762,446
70
50
15
65
12,356,010
70
49
15
64
11,344,822
149
48
39
87
10,541,565
69
47
6
53
10,450,123
69
46
6
52
10,340,974
94
45
23
68
9,321,435
127
44
30
74
8,425,373
69
43
6
49
8,321,012
69
42
6
48
8,164,085
69
41
6
47
7,946,411
94
40
23
63
7,662,289
85
39
17
56
5,712,005
69
35
6
41
7,233,950
69
38
6
44
4,640,359
85
33
17
50
6,333,731
69
37
6
43
3,871,953
116
32
25
57
6,252,947
69
36
6
42
447,137
387
15
53
68
840,855
386
17
52
69
1,382,331
259
19
50
69
1,875,203
256
26
46
72
1,875,203
256
26
46
72
1,875,203
256
26
46
72
1,875,203
256
26
46
72
1,804,101
252
25
45
70
1,403,928
236
20
43
63
1,075,774
236
18
43
61
1,999,781
190
30
42
72
2,707,744
116
31
25
56
116
24
25
49
1,765,582
1,447,194
142
21
31
52
1,687,587
116
23
25
48
1,552,731
116
22
25
47
4,715,235
60
34
2
36
310,976
143
14
32
46
248,211
143
13
32
45
143
8
32
40
208,495
208,495
143
8
32
40
208,495
143
8
32
40
208,495
143
8
32
40
179,441
61
5
4
9
40
208,495
143
8
32
185,947
155
6
40
46
185,947
155
6
40
46
133,874
89
4
19
23
565,202
89
16
19
35
128,721
89
3
19
22
73,773
259
2
50
52
20
41,404
89
1
19

Rank

Shelter
18
22
24
13
14
1
23
24
11
2
29
31
33
15
20
42
39
28
40
19
41
11
9
9
3
3
3
3
8
15
17
3
20
29
24
31
33
48
35
38
43
43
43
43
53
43
35
35
50
49
51
24
52

HazMat

Y

Shelter /
HazMat
Rank
4

Y

2

Y
Y

5
6

Y

8

Y

7

Y

1

Y

3

Final
Composite
Rank
24
4
27
20
2
9
5
6
19
10
8
31
33
21
26
42
39
7
40
25
41
1
17
17
11
11
11
11
16
21
23
11
3
30
27
31
33
48
35
38
43
43
43
43
53
43
35
35
50
49
51
27
52

Chapter 7 Appendix 7A ‐ 1

Honolulu CC ‐ Building Vulnerability List
Ranking for further Technical Investigation

Building Name
HCC‐LIBRARY/CLASSROOM BLDG
HCC‐PACIFIC AEROSPACE TRAING CTR
HCC‐CAMPUS CENTER/CLASSROOM
HCC‐INDUSTRIAL TRADE COMPLEX
HCC‐GENERAL CLASSROOM BLDG
HCC‐OFFICE/STORAGE OPS MAINT
HCC‐CHILDCARE #1
HCC PALAMA STATION
HCC‐ELECTRICAL SHOP
HCC‐CAFETERIA/BAKERY BLDG
HCC‐AUTO BODY/MECHANIC BLDG (AUTOMOTIVE)
HCC‐AUTOMOTIVE TECHNOLOGY
ETC‐HCC CLASSRM/OFFICE D
ETC‐HCC CLASSRM/OFFICE A
ETC‐HCC CLASSRM/OFFICE B
ETC‐HCC CLASSRM/OFFICE C
HCC‐STORAGE

University of Hawai‘i System‐wide Multi‐Hazard Mitigation Plan

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

$ Loss
9,669,375
8,926,180
7,325,109
6,653,459
2,662,775
336,058
289,374
574,171
573,426
1,272,457
2,073,145
4,029,801
126,445
153,581
149,394
145,877
27,416

Days Func
Loss
150
157
150
113
117
492
389
264
166
145
143
204
105
389
389
389
141

$ Loss Score
17
16
15
14
12
7
6
9
8
10
11
13
2
5
4
3
1

Func Loss
Score
Combo Score
7
24
9
25
7
22
2
16
3
15
17
24
13
19
12
21
10
18
6
16
5
16
11
24
1
3
13
18
13
17
13
16
4
5

Rank

Shelter
2
1
5
11 Y
15
2
7
6
8
11
11
2
17
8
10
11
16

HazMat

Shelter /
HazMat Rank

Final
Composite
Rank
3
2
6
1
1
15
3
8
7
9
12
12
3
17
9
11
12
16

Chapter 7 Appndix 7A‐ 2

Kauai CC ‐ Building Vulnerability List
Ranking for further Technical Investigation

Building Name
KAUAI CC‐LRC/ADMIN
KAUAI CC‐CAMPUS CENTER BLDG
KAUAI CC‐THEATER
KAUAI CC‐ELECTRONIC TECH
KAUAI CC‐NURSING/BUS EDUCATION
KAUAI CC‐NATURAL SCIENCE BLDG
KAUAI CC‐SOCIAL SCIENCE
KAUAI CC‐FACULTY BLDG#1
KAUAI CC‐WELDING SHOP#2
KAUAI CC‐MACHINE SHOP

$
$
$
$
$
$
$
$
$
$

Total $ Loss
3,180,076
2,460,428
2,343,360
1,849,763
1,262,318
1,095,069
558,699
243,949
198,675
847,647

Days Func Loss
158
130
105
105
158
130
239
239
239
198

$ Loss Score
11
10
9
8
7
5
3
2
1
4

KAUAI CC‐CARPENTRY SHOP

$

1,201,316

173

6

University of Hawai‘i System‐wide Multi‐Hazard Mitigation Plan

Func Loss Combo
Score
Score
5
16
3
13
1
10
1
9
5
12
3
8
9
12
9
11
9
10
8
12
7

13

Rank

Shelter
1Y
2
8Y
10
4
11
4
7
8
4
2

HazMat

Shelter /
Final
HazMat Composite
Rank
Rank
1
1
3
2
2
10
5
11
5
8
9
5
3

Appendix 7A‐ 3

Leeward CC ‐ Building Vulnerability List
Ranking for further Technical Investigation

Building Name
LCC‐THEATER (F‐3)
LCC‐STUDENT CENTER BLDG (E)
LCC‐LIBRARY
LCC‐BIOLOGICAL SCIENCES (C‐2)
LCC‐AUTOMOTIVE SHOP
LCC‐ARTS & MUSIC BLDG (F‐1)
LCC‐LANGUAGE ARTS (J‐1)
LCC‐DRAFTING TECHNOLOGY (D‐2)
LCC‐FINE ARTS BLDG (F‐2)
LCC‐PHYSICAL‐SCIENCES (C‐1)

University of Hawai‘i System‐wide Multi‐Hazard Mitigation Plan

Total $ Loss
$ 3,763,766
$ 3,363,307
$ 3,323,923
$ 3,066,644
$ 2,589,947
$ 1,138,765
$ 2,154,091
$ 2,146,638
$ 1,848,837
$ 1,840,530

Days Func Loss
111
111
141
111
138
156
111
111
111
111

$ Loss Score
10
9
8
7
6
1
5
4
3
2

Func Loss Combo
Score
Score
1
11
1
10
9
17
1
8
8
14
10
11
1
6
1
5
1
4
1
3

Rank

Shelter
3
5
1
6
2
3
7
8
9
10

Y

Y
Y
Y

HazMat

Shelter /
Final
HazMat Composite
Rank
Rank
1
1
7
5
8
6
2
2
3
3
9
4
4
10

Appendix 7A‐ 4

Maui CC ‐ Building Vulnerability List
Ranking for further Technical Investigation

Building Name
MCC‐STUDENT CENTER BLDG
MCC‐KA LAMA (BUSINESS ED)
MCC‐KAAIKE (MEDIA‐TELECOM)
MCC‐PAINA (CULINARY)
MCC‐LAULIMA (OCET)
MCC‐LIBRARY/MEDIA BLDG
MCC‐SCIENCE BLDG
MCC‐BUSINESS EDUCATION BLDG
MCC‐DORMITORY BLDG B
MCC‐DORMITORY BLDG A
MCC‐BUILDING TRADES SHOP
MCC‐WELDING SHOP
MCC‐DORMITORY BLDG C
MCC‐AUTO BODY SHOP
MCC‐AUTO SHOP BLDG
MCC‐CARPENTRY SHOP

University of Hawai‘i System‐wide Multi‐Hazard Mitigation Plan

Total $ Loss
$ 3,963,830
$ 3,826,589
$ 3,825,502
$ 3,289,192
$ 2,846,063
$ 2,527,347
$ 2,318,153
$ 1,512,435
$ 493,481
$ 477,619
$ 1,036,858
$ 1,036,858
$ 345,843
$ 957,936
$ 981,844
$ 1,321,503

Days Func Loss
144
104
117
101
104
117
104
133
478
466
241
241
377
241
130
241

$ Loss Func Loss Combo
Score
Score
Score
16
9
25
15
2
17
14
5
19
13
1
14
12
2
14
5
16
11
10
2
12
9
8
17
3
16
19
2
15
17
6
10
16
6
10
16
1
14
15
4
10
14
5
7
12
8
10
18

Rank
1
5Y
2
12
12
8
15 Y
5
2
5
8
8
11
12
15
4

Shelter

Shelter /
HazMat
HazMat
Rank

Final
Composite
Rank
3
1
1
4
13
13
9
2
2
7
4
7
9
9
12
13
16
6
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Windward CC ‐ Building Vulnerability List
Ranking for further Technical Investigation

Building Name
WCC‐HALE PALANAKILA
WCC‐HALE AKOAKOA
WCC‐HALE 'IMILOA
WCC‐HALE ALAKA'I
WCC‐HALE A'O
WCC‐MAINTENANCE SHOP
WCC‐HALE ULUWEHI
HALE AWA
WCC‐HALE KUHINA
WCC‐HALE NA'AUAO
WCC‐HALE MANA'OPONO
WCC‐HALE NO'EAU

University of Hawai‘i System‐wide Multi‐Hazard Mitigation Plan

$
$
$
$
$
$
$
$
$
$
$
$

Total $ Loss
7,736,192
5,252,740
5,072,542
3,221,770
348,168
1,465,913
712,940
1,089,657
1,059,910
1,016,369
756,529
721,996

Days Func Loss
145
196
196
148
494
278
278
148
148
148
148
148

$ Loss Score
12
11
10
9
1
8
2
7
6
5
4
3

Func Loss Combo
Score
Score
1
13
8
19
8
18
2
11
12
13
18
10
10
12
2
9
2
8
2
7
2
6
2
5

Rank

Shelter
4
1
2
7
4
2
6
8
9
10
11
12

HazMat

Shelter /
HazMat
Rank

Final
Composite
Rank
4
1
2
7
4
2
6
8
9
10
11
12

Appendix 7A‐ 6

Kapiolani CC ‐ Building Vulnerability List
Ranking for further Technical Investigation

Building Name
KCC‐LAMA (LIBRARY)
KCC‐OHIA (CAMPUS CENTER)
KCC‐OHELO (FINE DINING)
KCC‐KOPIKO (NURSING) A
KCC‐KALIA
KCC‐KOA (ART) A
KCC‐ILIAHI (CLASSROOMS) B
KCC‐ILIMA (ADMINISTRATION) A
KCC‐ILIMA (ADMINISTRATION) C
KCC‐ILIMA (ADMINISTRATION) B
KCC‐OLOPUA (MAINTENANCE)

University of Hawai‘i System‐wide Multi‐Hazard Mitigation Plan

Total $ Loss
$ 5,419,572
$ 4,029,900
$ 3,405,890
$ 2,548,621
$ 1,744,349
$ 875,934
$ 463,187
$ 691,213
$ 521,746
$ 516,261
$ 393,674

Days Func Loss
222
222
219
219
219
569
296
263
263
263
139

$ Loss Score
11
10
9
8
7
6
2
5
4
3
1

Func Loss Combo
Score
Score
5
16
5
15
2
11
2
10
2
9
11
17
10
12
7
12
7
11
7
10
1
2

Rank

Shelter
2
3
6Y
8
10
1
4
4
6
8
11

HazMat

Shelter /
Final
HazMat Composit
Rank
e Rank
3
4
1
1
8
10
2
5
5
7
8
11
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UH Hilo & Hawaii CC ‐ Building Vulnerability List
Ranking for further Technical Investigation

Building Name
UHH‐LEARNING RESOURCES CENTER
UHH‐UCB
UHH‐WENTWORTH HALL
UHH‐THEATER
UHH‐LIFE SCIENCE COMPLEX
UHH‐BUS ED/COMPUTER CTR
UHH‐HALE KAUANOE‐DORM II
UHH‐CAMPUS CENTER BUILDING
UHH‐BUSINESS OFFICE
UHH‐KANAKA'OLE HALL (EKH)
UHH‐HALE KEHAU DORMITORY
HAW CC‐CAFETERIA
BANK OF HAWAII BLDG DOWNTOWN HILO
UHH‐HALE KANILEHUA DORMITORY
Kukahauula Institute of Astronomy
UHHilo Musuem and Astronomy Building
Panaewa‐Covered Equine Arena
UHH‐STUDENT SERVICES
UHH‐ MARINE SCIENCE BUILDING
HAW CC‐TRADE & INDUS/LABS
HAW CC‐TRADE & INDUS/LABS
HAW CC‐CARPENTRY SHOP B
HAW CC‐Agricultural Mechanics & Biology Lab
HAW CC‐Learning Center & IT Support
HAW CC‐Auxilary Services Shops
HAW CC‐Administration & Student Services
UHH‐HALE IKENA, B
HAW CC‐CAS, ART LABS
Fish Hatchery Greenhouse
Pearl Hatchery Greenhouse
HAW CC‐OCET & Financial Aid

University of Hawai‘i System‐wide Multi‐Hazard Mitigation Plan

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

$ Loss
8,376,291
7,765,196
7,041,499
6,559,633
6,194,326
5,476,613
4,992,235
4,948,361
4,554,295
4,339,733
3,754,989
3,496,075
3,276,531
2,181,045
3,342,365
4,577,015
933,623
3,244,905
3,031,175
1,481,454
1,481,454
1,411,915
1,074,382
1,074,382
1,002,664
821,766
606,652
236,740
697,833
697,833
247,113

Func Loss
82
90
90
90
90
90
90
90
90
82
80
90
90
131
47
100
280
90
90
100
100
100
100
100
100
90
322
211
129
129
239

$ Loss Score
31
30
29
28
27
26
25
24
22
21
20
19
17
14
18
23
7
16
15
12
12
11
9
9
8
6
3
1
4
4
2

Func Loss Combo
Score
Score
3
34
5
35
5
34
5
33
5
32
5
31
5
30
5
29
5
27
3
24
2
22
5
24
5
22
27
41
1
19
18
41
30
37
5
21
5
20
18
30
18
30
18
29
18
27
18
27
18
26
5
11
31
34
28
29
25
29
25
29
29
31

Rank
5
4
5
8
9
10
12
15
20
24
26
24
26
1
30
1
3
28
29
12
12
15
20
20
23
31
5
15
15
15
10

Shelter
Y

Y
Y

Y
Y
Y

Y

HazMat

Shelter /
Final
HazMat Composite
Rank
Rank
1
1
11
12
2
2
3
3
14
16
4
4
23
5
5
27
6
6
27
8
30
8
10
7
7
29
16
16
19
23
23
26
31
12
19
19
19
14
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Chapter 7 Appendix B: Building Vulnerability by Campus
UH Manoa ‐ Building Vulnerability List
Ranking and for further Technical Investigation
and Tentative Retrofit Project Costs

Building Name
Music Building
St. John Laboratory Complex
Kennedy Theatre
Pacific Ocean Science & Technology (POST)
Agricultural Science Facility
Marine Sciences Building
Bilger Hall
Holmes Hall
Hale Manoa
John A. Burns Hall
Waahila Faculty Housing Buildling A
Waahila Faculty Housing Buildling B
Waahila Faculty Housing Buildling C
Waahila Faculty Housing Buildling D
Maintenance Shop
Waahila Faculty Housing Buildling E
HECO Substation
Hale Anuenue
Art Building
Parking Structure ‐Phase II
Campus Center
Gartley Hall
Dean Hall
Hamilton Library
Thomas Jefferson Hall
Sinclair Library
Biomedical Sciences Building
Johnson Hall A
Fruit Fly Laboratory (USDA) #5
Bachman Hall
Saunders Hall
Johnson Hall B
Shidler College of Business
Henke Hall
Kauiokahaloa Nui Faculty Apartments B ‐ Bldg 1
Plant Pathology Greenhouse
Plant Pathology Tropical Greenhouse
Kauiokahaloa Nui Faculty Apartments A ‐ Bldg 8
Hawaii Institute of Geophysics (Geophysics Institute Building)
Moore Hall
Kuykendall Hall
Snyder Hall
Kauiokahaloa Nui Faculty Apartments A ‐ Bldg 7
Kauiokahaloa Nui Faculty Apartments A ‐ Bldg 1
Kauiokahaloa Nui Faculty Apartments AH ‐ Bldg 1
Kauiokahaloa Nui Faculty Apartments A ‐ Bldg 9
Kauiokahaloa Nui Faculty Apartments A ‐ Bldg 10
Hale Aloha, Ilima Tower
Fruit Fly Laboratory (USDA) #2
Fruit Fly Laboratory (USDA) #3
Fruit Fly Laboratory (USDA) #4
Fruit Fly Laboratory
Small Animal Care Facilities

Rank
1
2
3
4
5
6
7
8
9
10
11
11
11
11
11
16
17
17
19
20
21
21
23
24
25
26
27
27
27
30
31
31
33
33
35
35
35
38
39
40
41
42
43
43
43
43
43
48
49
50
51
52
53

Occupancy
Class

EDU2
EDU2
COM9
EDU2
EDU2
EDU2
EDU2
EDU2
RES5
EDU2
RES3B
RES3B
RES3B
RES3B
EDU2
RES3B
EDU2
RES5
EDU2
COM10
EDU2
EDU2
EDU2
EDU2
EDU2
EDU2
EDU2
EDU2
AGR1
EDU2
EDU2
EDU2
EDU2
EDU2
RES1
AGR1
AGR1
RES1
EDU2
EDU2
EDU2
EDU2
RES1
RES1
RES1
RES1
RES1
RES5
AGR1
AGR1
AGR1
AGR1
AGR1

Total
Building
Structural Building Area
(Sq Ft) Retrofit Costs
Type

W2
C2
C1,RM2
C2
C2
C2
C2
C2
C2,RM2
RM2
C2
C2
C2
C2
S1
C2
RM2
RM1
C2
C1
C2
URM
URM
C2
C1,RM2
C1
C2
RM2
W1
RM2
C2
RM2
C2
RM2
W1
S3
S3
W1
C2
C2
C2
C1
W1
W1
W1
W1
W1
C2
O,MH
O,MH
O,MH
O,MH
RM1

4982
125796
47302
225000
110786
95500
74906
88546
151613
143600
16095.6
16095.6
16095.6
16095.6
15120
16095.6
4500
19631
157462
735000
121000
24493
18768
401596
61558
117797
184592
22921
1368
28070
126738
26830
143000
24686
11827.2
3000
3000
7929.6
126708
110940
87620
60030
7929.6
7929.6
7929.6
7929.6
7929.6
71315
3870
2619
2518.2
810
5242
Total

University of Hawai‘i System‐wide Multi‐Hazard Mitigation Plan

6332
159887
60121
285975
140809
121381
95206
112542
192700
182516
20458
20458
20458
20458
19218
20458
5720
24951
200134
934185
153791
31131
23854
510429
78240
149720
234616
29133
1739
35677
161084
34101
181753
31376
15032
3813
3813
10079
161046
141005
111365
76298
10079
10079
10079
10079
10079
90641
4919
3329
3201
1030
6663
4,983,230

Consult Svc
Costs

Total Costs

802
20253
7616
36225
17837
15376
12060
14256
24410
23120
2591
2591
2591
2591
2434
2591
725
3161
25351
118335
19481
3943
3022
64657
9911
18965
29719
3690
220
4519
20405
4320
23023
3974
1904
483
483
1277
20400
17861
14107
9665
1277
1277
1277
1277
1277
11482
623
422
405
130
844
631,235

7134
180140
67736
322200
158646
136756
107265
126798
217110
205635
23049
23049
23049
23049
21652
23049
6444
28112
225486
1052520
173272
35074
26876
575085
88151
168685
264336
32823
1959
40196
181489
38421
204776
35350
16937
4296
4296
11355
181446
158866
125472
85963
11355
11355
11355
11355
11355
102123
5542
3750
3606
1160
7507
5,614,465

Appendix 7B‐ 1

UH Hilo & Hawaii CC ‐ Building Vulnerability List
Ranking and for further Technical Investigation
and Tentative Retrofit Project Costs

Building Name
UHH‐LEARNING RESOURCES CENTER
UHH‐THEATER
UHH‐LIFE SCIENCE COMPLEX
UHH‐CAMPUS CENTER BUILDING
UHH‐KANAKA'OLE HALL (EKH)
HAW CC‐CAFETERIA
UHH‐STUDENT SERVICES
UHH‐HALE KANILEHUA DORMITORY
UHHilo Musuem and Astronomy Building
Panaewa‐Covered Equine Arena
UHH‐UCB
UHH‐WENTWORTH HALL
UHH‐HALE IKENA, B
UHH‐BUS ED/COMPUTER CTR
HAW CC‐OCET & Financial Aid
UHH‐HALE KAUANOE‐DORM II
HAW CC‐TRADE & INDUS/LABS
HAW CC‐TRADE & INDUS/LABS
HAW CC‐CARPENTRY SHOP B
HAW CC‐CAS, ART LABS
Fish Hatchery Greenhouse
Pearl Hatchery Greenhouse
UHH‐BUSINESS OFFICE
HAW CC‐Agricultural Mechanics & Biology Lab
HAW CC‐Learning Center & IT Support
HAW CC‐Auxilary Services Shops
UHH‐HALE KEHAU DORMITORY
BANK OF HAWAII BLDG DOWNTOWN HILO
UHH‐ MARINE SCIENCE BUILDING
Kukahauula Institute of Astronomy
HAW CC‐Administration & Student Services

Rank
1
2
3
4
5
6
7
8
8
10
11
12
12
14
14
16
16
16
19
19
19
19
23
23
23
26
27
27
29
30
31

Occupancy
Class

EDU2
COM9
EDU2
EDU2
RES5
IND3
EDU2
RES5
EDU2
AGR1
EDU2
EDU2
RES5
EDU2
IND2
RES5
EDU2
EDU2
IND2
EDU2
EDU2
AGR1
EDU2
EDU2
RES5
IND2
RES5
COM5
EDU2
EDU2
EDU2

Total
Building
Structural Building Area
(Sq Ft) Retrofit Costs
Type

C2
C2
RM2
C2
C2
S1
C2
RM2
S2
S3
C2
RM2
RM2
RM1
S5
C2
S1, PEBM
S1, PEBM
S1
W1
W2
W1
RM1
S1
RM2
C2, S4
RM2
C2
RM2
C2
C3

95853
27641
14916
49945
51162
20844
13415
13799
38262
19950
78376
16956
3948
23034
4480
33636
8243
8243
8418
4845
4800
4800
51776
5978
5978
5978
61593
13801
9636
38262
3474
Total

University of Hawai‘i System‐wide Multi‐Hazard Mitigation Plan

121829
35132
18958
63480
65027
26493
17050
17539
48631
25356
99616
21551
5018
29276
5694
42751
10477
10477
10699
6158
6101
6101
65807
7598
7598
7598
78285
17541
12247
48631
4415
943,135

Consult Svc
Costs

Total Costs

15432
4450
2401
8041
8237
3356
2160
2222
6160
3212
12619
2730
636
3708
721
5415
1327
1327
1355
780
773
773
8336
962
962
962
9916
2222
1551
6160
559
119,469

137261
39582
21360
71521
73264
29849
19210
19760
54791
28568
112234
24281
5654
32985
6415
48167
11804
11804
12055
6938
6874
6874
74143
8560
8560
8560
88201
19763
13799
54791
4975
1,062,604

Appendix 7B‐ 2

Honolulu CC ‐ Building Vulnerability List
Ranking and for further Technical Investigation
and Tentative Retrofit Project Costs

Building Name
HCC‐INDUSTRIAL TRADE COMPLEX
HCC‐PACIFIC AEROSPACE TRAING CTR*
HCC‐LIBRARY/CLASSROOM BLDG
HCC‐OFFICE/STORAGE OPS MAINT
HCC‐AUTOMOTIVE TECHNOLOGY
HCC‐CAMPUS CENTER/CLASSROOM
HCC PALAMA STATION*
HCC‐CHILDCARE #1**
HCC‐ELECTRICAL SHOP
ETC‐HCC CLASSRM/OFFICE A
ETC‐HCC CLASSRM/OFFICE B
HCC‐CAFETERIA/BAKERY BLDG
HCC‐AUTO BODY/MECHANIC BLDG (AUTOMOTIVE)
ETC‐HCC CLASSRM/OFFICE C
HCC‐GENERAL CLASSROOM BLDG
HCC‐STORAGE
ETC‐HCC CLASSRM/OFFICE D

Rank
1
2
3
3
3
6
7
8
9
9
11
12
12
12
15
16
17

Occupancy
Class

EDU2
EDU2
EDU2
EDU2
IND2
EDU2
EDU2
COM3
EDU2
EDU2
EDU2
IND3
IND2
EDU2
EDU2
IND2
EDU2

Building
Total
Structural Building Area
Type
(Sq Ft) Retrofit Costs

C3
S1
C2, PC2
W2
S1
C2, PC2
C2
W1
C3
W1
W1
S5
S1, S3
W1
C3
RM1
W1

81838
105000
103272
2878
48545
81636
5200
3505
6964
1834
1784
18790
30903
1742
32409
146
3035
Total

104016
266910
131259
3658
61701
103759
13218
8910
8851
2331
2267
23882
39278
2214
41192
186
3857
817,489

Consult Svc
Costs

Total Costs

13176
33810
16627
463
7816
13143
1674
1129
1121
295
287
3025
4975
280
5218
24
489
103,553

117192
300720
147886
4121
69516
116903
14893
10038
9972
2626
2555
26907
44253
2495
46410
209
4346
921,042

Note: * buildings denote historic buildings, retrofit and consulting services costs for
these buildings have been increased by a factor of 2.
** higher cost to relect needs to meet State licensing standards
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Maui CC ‐ Building Vulnerability List
Ranking and for further Technical Investigation
and Tentative Retrofit Project Costs

Building Name
MCC‐KA LAMA (BUSINESS ED)
MCC‐SCIENCE BLDG
MCC‐STUDENT CENTER BLDG
MCC‐KAAIKE (MEDIA‐TELECOM)
MCC‐DORMITORY BLDG B
MCC‐CARPENTRY SHOP
MCC‐BUSINESS EDUCATION BLDG
MCC‐DORMITORY BLDG A
MCC‐LIBRARY/MEDIA BLDG
MCC‐BUILDING TRADES SHOP
MCC‐WELDING SHOP
MCC‐DORMITORY BLDG C
MCC‐PAINA (CULINARY)
MCC‐LAULIMA (OCET)
MCC‐AUTO BODY SHOP
MCC‐AUTO SHOP BLDG

Rank
1
2
3
4
4
6
7
7
9
9
9
12
13
13
13
16

Occupancy
Class

Total
Building Area
(Sq Ft) Retrofit Costs

EDU2
EDU2
EDU2
EDU2
RES5
IND2
EDU2
EDU2
EDU2
IND2
IND2
RES5
EDU2
EDU2
IND2
IND2

42948
14914
41786
40380
3629
7535
15744
3645
25407
5912
5912
3629
37570
31943
8193
9342
Total

University of Hawai‘i System‐wide Multi‐Hazard Mitigation Plan

54587
18956
53110
51323
4612
9577
20011
4633
32292
7514
7514
4612
47751
40600
10413
11874
379,380

Consult Svc
Costs

Total Costs

6915
2401
6728
6501
584
1213
2535
587
4091
952
952
584
6049
5143
1319
1504
48,057

61502
21357
59838
57824
5197
10790
22545
5220
36383
8466
8466
5197
53800
45742
11732
13378
427,436

Appendix 7B‐ 4

Kauai CC ‐ Building Vulnerability List
Ranking and for further Technical Investigation
and Tentative Retrofit Project Costs

Building Name
KAUAI CC‐LRC/ADMIN
KAUAI CC‐THEATER
KAUAI CC‐CAMPUS CENTER BLDG
KAUAI CC‐CARPENTRY SHOP
KAUAI CC‐NURSING/BUS EDUCATION
KAUAI CC‐SOCIAL SCIENCE
KAUAI CC‐MACHINE SHOP
KAUAI CC‐FACULTY BLDG#1
KAUAI CC‐WELDING SHOP#2
KAUAI CC‐ELECTRONIC TECH
KAUAI CC‐NATURAL SCIENCE BLDG

Rank
1
2
3
3
5
5
5
8
9
10
11

Occupancy
Class

EDU2
EDU2
EDU2
EDU2
EDU2
EDU2
EDU2
EDU2
EDU2
EDU2
EDU2

Building
Total
Structural Building Area
Type
(Sq Ft) Retrofit Costs

RM1
C2
RM1
RM1
RM1
RM1
S1
RM1
RM1
W2
RM1

40731
31063
31478
12422
16168
5104
5259
3039
2475
14712
14010
Total
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51769
39481
40009
15788
20550
6487
6684
3863
3146
18699
17807
224,282

Consult Svc
Costs

Total Costs

6558
5001
5068
2000
2603
822
847
489
398
2369
2256
28,410

58327
44482
45076
17788
23153
7309
7531
4352
3544
21068
20062
252,692
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Leeward CC ‐ Building Vulnerability List
Ranking and for further Technical Investigation
and Tentative Retrofit Project Costs

Building Name
LCC‐THEATER (F‐3)
LCC‐ARTS & MUSIC BLDG (F‐1)
LCC‐LANGUAGE ARTS (J‐1)
LCC‐FINE ARTS BLDG (F‐2)
LCC‐LIBRARY
LCC‐AUTOMOTIVE SHOP
LCC‐STUDENT CENTER BLDG (E)
LCC‐BIOLOGICAL SCIENCES (C‐2)
LCC‐DRAFTING TECHNOLOGY (D‐2)
LCC‐PHYSICAL‐SCIENCES (C‐1)

Rank
1
2
3
4
5
6
7
8
9
10

Occupancy
Class

COM9
EDU2
EDU2
EDU2
EDU2
IND5
EDU2
EDU2
EDU2
EDU2

Building
Total
Structural Building Area
Type
(Sq Ft) Retrofit Costs

C2
C2
C2
C2
RM1
RM1
C2
C1
C2
C1

53557
14591
27747
23815
40663
41065
43323
23701
27651
23708
Total
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68071
18545
35266
30269
51683
52194
55064
30124
35144
30133
406,492

Consult Svc
Costs

Total Costs

8623
2349
4467
3834
6547
6611
6975
3816
4452
3817
51,491

76694
20894
39734
34103
58229
58805
62039
33940
39596
33950
457,984
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Windward CC ‐ Building Vulnerability List
Ranking and for further Technical Investigation
and Tentative Retrofit Project Costs

Building Name
WCC‐HALE AKOAKOA*
WCC‐HALE 'IMILOA
WCC‐MAINTENANCE SHOP
WCC‐HALE PALANAKILA
WCC‐HALE A'O
WCC‐HALE ULUWEHI
WCC‐HALE ALAKA'I*
HALE AWA
WCC‐HALE KUHINA*
WCC‐HALE NA'AUAO*
WCC‐HALE MANA'OPONO*
WCC‐HALE NO'EAU*

Rank
1
2
3
4
4
6
7
9
10
11
12
13

Occupancy
Class

EDU2
EDU2
IND2
EDU2
EDU2
EDU2
EDU2
EDU2
EDU2
EDU2
EDU2
EDU2

Building
Total
Structural Building Area
Type
(Sq Ft) Retrofit Costs

S2
C2
S1, PEMB
C2
W1
S3
C2
S2
C2
C2
C2
C2

55052
32359
7434
82759
3089
6086
34333
55052
11295
10831
8062
7694
Total

139942
41128
9449
105187
3926
7735
87274
69971
28712
27532
20494
19558
560,909

Consult Svc
Costs

Total Costs

17727
5210
1197
13324
497
980
11055
8863
3637
3488
2596
2477
71,051

157669
46338
10645
118511
4423
8715
98330
78834
32349
31020
23090
22036
631,960

Note: * buildings denote historic buildings, retrofit and consulting services costs for
these buildings have been increased by a factor of 2.
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Kapiolani CC ‐ Building Vulnerability List
Ranking and for further Technical Investigation
and Tentative Retrofit Project Costs

Building Name
KCC‐OHELO (FINE DINING)
KCC‐KOA (ART) A
KCC‐LAMA (LIBRARY)
KCC‐OHIA (CAMPUS CENTER)
KCC‐ILIAHI (CLASSROOMS) B
KCC‐ILIMA (ADMINISTRATION) A
KCC‐ILIMA (ADMINISTRATION) C
KCC‐KOPIKO (NURSING) A
KCC‐ILIMA (ADMINISTRATION) B
KCC‐KALIA
KCC‐OLOPUA (MAINTENANCE)

Rank
1
2
3
4
5
5
7
8
8
10
11

Occupancy
Class

EDU2
EDU2
EDU2
EDU2
EDU2
EDU2
EDU2
EDU2
EDU2
EDU2
EDU2

Building
Total
Structural Building Area
Type
(Sq Ft) Retrofit Costs

C2
C2
C2
C2
C2
C2
C2
C2
C2
C2
PEMB/S1

32904
3764
49412
38579
6081
8443
6373
24622
6306
16852
5400
Total
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41821
4784
62803
49034
7729
10731
8100
31295
8015
21419
6863
252,593

Consult Svc
Costs

Total Costs

5298
606
7955
6211
979
1359
1026
3964
1015
2713
869
31,996

47119
5390
70758
55245
8708
12090
9126
35259
9030
24132
7733
284,590
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Chapter 8:
Plan Maintenance Procedures

onononononononononononononononononononononononononononono
8.0 Importance of Maintaining and Updating the Mitigation Plan
The University of Hawai'i System Multi‐Hazard Mitigation Plan provides a guideline for addressing risks.
It considers vulnerability from multiple perspectives, including local socioeconomic factors that
contribute to vulnerability related to a number of hazards. The plan tracks progress and attention to
risk reduction efforts.
One of the most important chapters to set up maintenance for the plan is the second chapter that
focuses on instilling the process of risk reduction. The plan update process provides information
about the process for engaging in hazard mitigation as an essential part of the mitigation strategy.
The development of a process ensures that there will be long‐term focus on hazard mitigation.
Maintaining momentum in process implementation can be cumbersome and may not be possible
during times of crisis; nonetheless, the process can lead to significant long‐term changes and overall
risk reduction.
To the extent of the resources available and scope of work identified for the UH System Multi‐Hazard
Mitigation Planning project, the plan identifies risks and vulnerabilities within the ten campuses and
major research facilities of the University system that occurred during recent hazards and declared
disasters, especially the Mānoa Floods in 2004. The plan uses best available data from 2007‐2008 when
the modeling, GIS, and risk and vulnerability assessment was conducted for the plan. It recognizes that
there are new data sets that will need to be included in future updates but the resources were stretched
to do more than originally outlined for this plan and it was not possible to re‐do model runs and
analyses with available resources. Furthermore, the scope of work for the first planning project was
limited to identifying and analyzing the higher cost facilities identified by the UH Risk Management
Office and the State of Hawaiʻi Department of Accoun ng and General Services.1 Additional hazard risk
analysis and modeling will be required to add additional information to the plan during future updates.
The UH planning process contributed to the development of improved methods for assessing structural
risk and vulnerability that have been applied elsewhere in Hawai'i State and the four counties during the
update processes.
The University of Hawai'i System plan informed the update required for the State Multi‐Hazard
Mitigation Plan in 2010. This local mitigation plan was adopted by reference under the State’s Executive
Order as an essential part of the State’s plan.
8.1 Monitoring, Evaluating, and Updating the Plan
The mitigation plan was developed with the intent to be updated. The format of the document was
considered when preparing the plan to make it easy for review and update. The three‐ring binder was

1

The State of Hawaii Department of Accounting and General Services runs the risk assessment for all state facilities
and purchases insurance for these properties. As part of the State, UH falls under this coverage.
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chosen rather than binding to keep the document dynamic and to enable easy use once Federal
Emergency Management Agency approval has been obtained.
Even though this document has been formally adopted, the University of Hawai'i recognizes that this
was developed based on the best available information by end of the project in 2009. Future plan
update requirements every five years will include revisions based on the best available data during the
modeling and analysis phases.
Responsibility for Plan Implementation and Monitoring: The plan falls under the jurisdiction of the
University of Hawaiʻi System. The executive of the UH‐DMC is the President of the University of Hawaii,
Dr. MRC Greenwood, who has executive authority for plan approval and ensures implementation.
The President is ultimately responsible, although the duties for the update process will fall under the
responsibility of the Vice Presidents to coordinate and oversee the implementation of the plan updates.
The extensive use of the University of Hawaiʻi Disaster Management Commi ee (UH‐DMC) will help to
inform and ensure that updates occur. Since the UH‐DMC comprises the Chancellors (and Vice
Chancellors) of all the campuses, the UH‐DMC will be key for ensuring that each campus continues to
participate in updating data and information, risk identification, and mitigation actions.
Currently, Vice President, Dr. James Gaines, is the Chair of the UH‐DMC, which holds the role of
designating responsibility for implementing the plan. The UH Vice President of the Community Colleges
is John Morton, and coordination responsibility for the Community College Campuses falls under his
office. The Chancellors of UH Mānoa (Virginia Hinshaw), UH Hilo (Donald Straney), and UH West Oʻahu
(Gene Awakuni) Campuses have responsibility for coordination of the disaster management
committees. The Chancellors have authority to recommend and approve campus approve mitigation
actions. The organization of the disaster management committees was detailed in Chapter 2. The
contact information for the UH System Offices is located in Chapter 2 Appendix B and contact
information for the Chancellors Offices is located in Chapter 2, Appendix C.
8.1.1 Implementation through Disaster Management Committees
The UH System Administration is ultimately responsible for plan implementation, maintenance, and
update. In order to ensure that this will happen, a disaster management infrastructure within the
university system has been established as described in Chapter 2. The disaster management
committees from the UH Mānoa and Hilo campuses meet to review and organize both emergency
response and mitigation actions. The West Oʻahu campus is in the process of building the campus, staﬀ,
and support, and a disaster management committee will grow as this happens, but it currently consists
of the Chancellor and Vice Chancellors. The Chancellors, who oversee operations on each campus,
review recommendations from the campus DMCs. The strong liaison and communications network
between the University system administration and the Chancellors ensure that the proposed mitigation
actions have been vetted and approved throughout the system.
The UH System Disaster Management Committee (UH‐DMC) will be responsible for overseeing
implementation of this hazard mitigation strategy. Each campus has proposed mitigation actions,
emphasizing retrofits and engineering analyses to prevent potential damages from events to each of the
campuses. The information came from the modeled results of the structural risk and vulnerability
assessment for the campuses.
The UH DMC will review the projects cyclically with consideration of eligibility for the annual Pre‐
Disaster Mitigation Grant (PDM) program and Hazard Mitigation Grant Program (HMGP). Mitigation
University of Hawai‘i System‐wide Multi‐Hazard Mitigation Plan

Plan Maintenance 8 ‐ 2

projects that do not require funding have been included in With the economic crises considerably
impacting the availability of staff and financial resources, UH DMC will consider other funding resources
and ability to match funds. The project list will be reviewed and updated annually, and the
implementation and success of the projects will be evaluated to learn lessons and apply them to
implementation of future projects. Updates of the risk and vulnerability assessment and mitigation
strategy should occur every five years, with consistent updates to the GIS databases on each campus as
new data and information become available.
Table 8‐1. Method and Timeline for Plan Update

Method & Activities

Year One
1Q

Data Gap Analysis
Identify new
information since
modeling effort in
2007‐early 2009 as part
of plan revision process
Identify new GIS
information and tools
available for campuses
Identify Research
Facilities or less costly
properties not
identified in the current
plan that should be
included in next plan
Risk and Vulnerability
Assessment
Each campus uses
updated hazard layers
and correlates with
their GIS Asset Layers
Identify risks and assess
actions that reduce
these risks
Use modified HAZUS‐
MH to consider risks for
new structures in next
update process
Campus Public
Awareness & Outreach
Ensure that plans are
available through
campus disaster‐
related websites and
calendars (in MyUH
portal system/ intranet)
Develop and
implement a campus
public outreach plan
and define efforts

2Q

3Q

Year Two
4Q

1Q

2Q

3Q

Year Three
4Q

1Q

2Q

3Q

Year Four
4Q

1Q

2Q

x

x

x

x

x

x

x

x

x

3Q

Year Five
4Q

1Q

2Q

3Q

4Q

x

x

x

x

x

x

x

x

x

x

x
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x

x

x

x

x

x

x

x

x

x

x
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Hold meetings in each
campus to ensure
awareness
Continue with Student
Assn involvement in
campus DMC activities
UH‐DMC discusses
extent of outreach or
input from
communities outside of
campuses and
determine course of
engagement
Annual Review and
Monitoring of Actions
Determine extent and
status of mitigation
actions implemented
for each campus
Consider funding
sources and correlation
of UH annual budget
cycle for
implementation
Evaluation of Actions
and Implementation
Allocate resources for
Formal Evaluation of
UH System Plan
Implementation
(survey design &
implementation) &
analysis of surveys
Each campus should
use evaluation results
to refine and update
mitigation activities
Use evaluation analysis
to apply lessons
learned in the planning
process and success of
implementation to
guide development of
plan update process
Revision and Plan
Update
Outline process for the
plan update
Assemble Plan Update
Planning Team and
support efforts
(including allocation of

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x
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x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x
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sufficient funding)
through plan
completion and
approval
Conduct added
RVA/HAZUS/etc and
add to previous
approved plan
Document process,
revisions, and reasons
for changes

x

x

x

x

x

The following tentative schedule outlines first year general activities for plan implementation by the UH‐
DMC:
December 2009 (Timeline slipped while waiting for revisions and approval from FEMA)
1) Obtain approval from FEMA for the University of Hawai'i System‐wide Multi‐Hazard Mitigation
Plan.
January ‐ December 2010 (Discussions occurred but waiting for approval from FEMA)
1) Review the current mitigation strategy in the UH DMC meetings and develop an implementation
schedule.
2) Develop cost‐benefit analyses for projects that will be moved forward using FEMA’s guidance
and software.
3) Discuss protocols for information and data sharing as part of an ongoing project to improve
geographic information systems, data management, and decision support tools development.
4) Integrate data and information with ongoing County and State mitigation planning processes.
5) As projects receive funding, set up project timeline and monitoring process.
6) Work with regional hazard mitigation organizations to collaborate and leverage tools and
resources, such as the work with the Pacific Risk Management ‘Ohana (PRiMO), a hazard
mitigation network coordinated by the NOAA Pacific Services Center.
January – March 2010 (Timeline pushed back while waiting for approval from FEMA for
implementation)
1) Convene the UH DMC on a monthly basis that coincides with the Chancellors meetings to focus
on disaster management issues.
2) Look at proposal funding schedules and deadlines, and develop grants. Begin writing proposals
for funding.
3) Formally develop information sharing protocols within the county, state agencies, federal
agencies, and private interests.
4) Continue to update risk and vulnerability assessment and include new information in the County
and State’s planning update process.
5) Contribute to the PRiMO meeting in Honolulu, March 2010.
April – June 2010
1) Convene monthly meetings of the committee. Review subcommittee findings. Review
implementation of actions within the government offices.
2) Review funding progress. Continue seeking funding sources.
3) Continue mitigation projects and monitoring.
July – September 2010
1) Convene the fourth quarterly meeting of the committee.
2) Discuss subcommittee findings.
3) Determine process for addressing gaps in hazard mitigation strategy.
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4) Review new guidance criteria and requirements by FEMA.
5) Review project status, successes, and update project lists. Update cost‐benefit analyses in
preparation for Pre‐Disaster Mitigation Grant Program requirements.
October ‐ December 2010
1) Convene the Annual Progress Review by the UH DMC.
2) Prepare updated project lists and prepare for submission to the State for pre‐disaster mitigation
program funding.
3) Prepare one page updates on progress to insert into the plan.
4) Prepare detailed schedule and actions for year two.
Year 2:
Continue with UH‐DMC meetings, Campus DMC meetings on going. Continue to seek funding to pursue
“no regrets” mitigation activities implemented as part of ongoing work or assigned duties. Continue to
update sections of the plan and ensure implementation. Review new FEMA requirements.
Year 3:
Continue with UH‐DMC meetings. Continue to update plan and ensure implementation.
Year 4:
Continue with UH‐DMC meetings. Continue to update plan and ensure implementation. Establish
course of action for updating the plan.
Year 5:
Continue with UH‐DMC meetings. Continue to update plan and ensure implementation. At the end of
the fifth year, a thorough review will be undertaken, and an updated plan will be drafted.
Schedule Contingency: The UH‐DMC will pursue the previous schedule as outlined to the best of their
ability; however, in the event of a disaster during the planning cycle, it may be impossible to keep this
schedule. The UH‐DMC will meet as needed to guide in response and recovery efforts and respond to
Hazard Mitigation Grant Program, Pre‐Disaster Mitigation program, and other federal funding
requirements. UH researchers are available to assist the State and County and ensure decisions during
emergencies are based on the best available science.
The outlined schedule will be reviewed, revised, and updated periodically to best serve the University of
Hawai'i System’s needs in implementing hazard mitigation practices and actions.
8.1.2 Mitigation Projects
There are a series of projects identified in the plan addressing critical facilities and infrastructure. The
structures were integrated into the HAZUS‐MH models and based on the results have been prioritized
by criteria set forth in Chapter 7. As appropriate funding sources become available, these projects will
be implemented. New projects will need to be developed and prioritized. These will need to be
included in future plan updates.
The preliminary projects included in the plan in Chapter 7 need further development and full
engineering analyses to determine the costs of the retrofits suggested before submission to potential
funders. For the Pre‐Disaster Mitigation Grant Program, an engineering analysis and a cost‐benefit
analysis must be developed. Other potential funding agencies will have specific information needs,
which will be identified and met. The University System with assistance from the UH Disaster Mitigation
Committee will develop identified projects and work with experts in the government and private sector
to gather information required in proposals.
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Process for Monitoring Each Project: For each project that receives mitigation funding, the UH‐DMC
will assign a project manager. Should the project be for the UH System, a project manager will be
directly assigned by the UH‐DMC and required to fill out quarterly reports on the progress of the project
to be provided to UH‐DMC and the State Civil Defense Hazard Mitigation Officer (SHMO), and reports
will be forwarded to FEMA. For each project that is Campus or Facility specific in scope, the campus
DMC will recommend the project manager and the quarterly reports will first be forwarded to the
Campus DMC, before routing to the UH‐DMC and to the SHMO.
Since there are a number of activities that will not benefit from FEMA funding, there will be an annual
review of progress on mitigating hazards. This will first be carried out by each Campus DMC, which will
then be forwarded to the UH‐DMC. The Coordinator will be responsible for writing the report of the
status of mitigation actions for the Campus DMC. The Chair of the UH‐DMC, currently Dr. James Gaines,
will designate the task of compiling the status of mitigation actions across the system. The results of
these reports will: 1) inform the next actions recommended by the UH‐DMC; 2) provide the basis for
future direction in mitigation; and, 3) be included in the plan update document.
Monitoring Project Implementation and Closeouts: The University System and the UH‐DMC will
monitor the implementation of projects and the closeout process. The Mitigation Branch of State Civil
Defense oversees monitoring and closeouts of mitigation projects funded by the Department of
Homeland Security/Federal Emergency Management Agency. The State Hazard Mitigation officer
oversees these activities with assistance from the State Hazard Mitigation Forum. The University will
work with state and counties to ensure that projects are integrated and enhance these other processes.
All applicants with projects funded by the Hazard Mitigation Grant Program, Pre‐Disaster Program, and
State programs will be required to submit quarterly reports to State Civil Defense. Also, quarterly
reports for projects funded by the Flood Mitigation Assistance Program will be submitted to the
Department of Land and Natural Resources.
On an annual basis, the State Hazard Mitigation Forum in conjunction with State agencies and the
County governments will review and evaluate the mitigation projects listed in the State and County
Plans and hazard unique plans. Projects will be analyzed by the criteria established in Chapter 7. Also,
new projects will be solicited from potential applicants, including the University of Hawai'i System. Local
evaluation should determine if the mitigation projects are achieving the goals of the mitigation strategy,
and these results should be forwarded to State Civil Defense through the review mechanism established
by the Forum.
8.1.4 Data Improvement
As part of the list of methods in Table 8‐1, the data improvement is included. The funding that
supported this project from 2007‐2009 was extended to cover far more than described in the proposal;
however, it did not cover the same extent of detail for all hazards and for all structures owned by the
University. The initial scope of work included the development of risk and vulnerability assessments for
three of the ten campuses, with a general description of hazards for seven other campuses.
Currently, the Hawai'i Statewide Hazard Mitigation Forum and Hawai'i State Civil Defense have advised
the counties and the university to assemble the best available data for the development of their local
mitigation plans. Several programs exist across the state to gather prepare data and information. For
example, a working group has been looking at gathering LIDAR to improve the Flood Insurance Rate
Maps through the new FEMA Map Modernization Program. The FIRMs are currently the best available
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flood hazard maps, which have recently been updated in digital format and have become the basis for
flood risk assessment tools.
Data usage, storage, and maintenance are unevenly distributed in the counties and in agencies across
the state. The UH and County GIS programs, along with Hawai’i State Department of Accounting and
General Services (DAGS) and the GIS Program within the Office of Planning will continue to develop
infrastructure and data, working in partnership with federal, state, and local agencies to improve
resources.
For the current project, the UH Mānoa campus was the only campus with GIS data available. The
project created GIS data for ten campuses, with major agricultural, marine, and medical research
centers. There are still research facilities that were not included on the inventories available from 2007‐
2009 at the UH Risk Management Office or any of the research units (School of Ocean, Earth Science, &
Technology (SOEST), College of Tropical Agriculture and Human Resources (CTAHR), and John A Burns
School of Medicine (JABSOM)). There are likely other less expensive facilities that may be missing from
the database. Furthermore, the project contributed to the development of GIS data for all of the ten
campuses. These data were provided to each campus to use for future updates and current planning
projects. The data will be managed by each campus and is the responsibility of each campus for
monitoring updates of the campus‐specific data and maps.
8.2 Evaluation of the Plan
The UH‐DMC will be collecting annual reports on the implementation of mitigation projects, as
previously described. UH‐DMC will collect reports from the other Campus DMCs. It will be the
responsibility of the Chair to designate a formal evaluation team and allocate resources to support the
evaluation in Year Four prior to the plan update, which will occur in Year Five. There are formal
evaluation units within the University System, such as the Office for Evaluation and Needs Assessment
Services in the Social Science Research Institute on UH Mānoa campus, that would be appropriate to
conduct such a review, but will require financial support.
The evaluation criteria should include measures of successful implementation of hazard mitigation
actions that are both funded and unfunded: extent of completion, resources required to implement
action, estimated value of actions both quantitative and qualitative descriptions, feasibility of
maintaining actions, lessons learned in the process, and recommended changes.
The evaluation could employ a survey of the campuses that should include the following sections:
1) Profile of Respondents: responsibility for which campuses, facilities; hazards encountered.
2) Access and Use of Plan: how the plan is accessed; ways that it has been used; reasons that it has
not been used; rating usefulness of each section of the plan.
3) Participation in the Process: campus awareness; degree of implementation for each campus.
4) Recommendations for Plan Update: ways to improve access and use; new hazards and facilities
that should be considered in the update.
8.3 Implementation through Existing Programs
As described in detail in Chapter Six, the University has established a number of mechanisms within its
day‐to‐day operations that will ensure implementation of the hazard mitigation plan, regardless of
funding and additional resources. The compliance with county and state land use system, building
codes and standards, and permitting process already consider hazard risks. The structural risk analyses
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add additional knowledge for management and decision‐making. Improvements have been identified
for these areas that will enhance the system that can be implemented without additional funding.
The risk assessment process will integrate the maps in the geographic information system to improve
decision making for future capital improvements. The University will continue to assist the counties in
improving scientific information related to hazards for better decision making. University researchers
(including, but not limited to, Dr. Don Thomas (HSEAC/SHMF), Dr. Ian Robertson (HSEAC), Dr. Peter
Nicholson (HSEAC), Dr. Charles Fletcher (SHMF/ORMP), Dr. Michael Hamnett (SHMF/SEF/HHRF), Dr.
Thomas Schroeder (HSHAC), Dr. Kwok Fai Cheung (State Tsunami Advisor), Dr. Tom Giambelluca (State
Drought Council), Dr. Pao‐Shin Chu (State Climatologist), Dr. Ann Sakaguchi (Pacific EMPRINTS), Dr. Karl
Kim (NDPTC), and Dr. Cheryl Anderson (HSEAC/SHMF))2 have conducted research that is directly
relevant to risk reduction efforts. Many of these researchers participated directly in the county local
hazard mitigation planning efforts.
Table 8‐2. Integration of University Research into Mitigation Planning.
Hazard Mitigation Planning

Contributors

Type of UH Contribution/Integration into Efforts

State of Hawaiʻi Mul ‐
Hazard Mitigation Plans

C. Anderson

The UH Multi‐Hazard Mitigation Plan contributed a process for
conducting structural risk and vulnerability assessment using
modified HAZUS‐MH, and this plan was the first plan to use the
detailed analysis for planning. Information for UH facilities,
which are State facilities, were contributed to the 2010 plan
update process for 350 of the State’s highest value critical
facilities. The process, developed with the entire planning team,
informed the process for data gathering and development of the
structural risk and vulnerability assessment for hurricanes and
earthquakes used in the State of Hawaiʻi Mul ‐Hazard Mitigation
Plan. Work specifically with Martin & Chock, Inc, informed the
process for the County of Maui and County of Hawaii plans.
Member, State Hazard Mitigation Forum. Vice‐Chair, Hawaii
State Earthquake Advisory Committee.

D. Thomas

Chair, Public Awareness Subcommittee of the State Hazard
Mitigation Forum. Chair, Hawaii Earthquake Advisory
Committee. Provided input on the public awareness and
development of expert system to instruct people on how to
reduce risks. Training through UH summer seminars to public
school teachers to incorporate disaster research and risk
reduction into curriculum. Capacity building for teachers.

I Robertson

Former Chair, Hawaii Earthquake Advisory Committee. Key
planning team member on UH plan to develop process for
gathering structural risk and vulnerability assessment data to use
in model, reviewed results, and developed mitigation strategies
to deal with structural risk. These were applied to the State
Multi‐Hazard Mitigation Plan. Work specifically with Martin &
Chock, Inc, informed the process for the County of Maui and

2

SHMF: State Hazard Mitigation Forum; HSEAC: Hawaii State Earthquake Advisory Committee; HSHAC: Hawaii State Hurricane
Advisory Committee; HHRF: Hawaii Hurricane Relief Fund; ORMP: Ocean Resources Management Plan – Coastal Hazards
Working Group; NDPTC: National Disaster Preparedness Training Center.
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County of Hawaii plans.
C. Fletcher

Member, State Hazard Mitigation Forum. Member, Ocean
Resource Management Plan Coastal Hazards Working Group.
Guides development of Coastal Erosion Mitigation Plan for the
State and coastal erosion studies for the counties (updated in
2010, after data gathering process for UH, but analyses will be
integrated into UH Multi‐Hazard Mitigation updates).

County of Kauai Multi‐
Hazard Mitigation Plans
(and County of Hawaii,
County of Maui)

C. Anderson

The data for Kauai Community College was provided to the
IT/GIS offices in Kauai County during the update of the Kauai
County Multi‐Hazard Mitigation Plan. Data was provided to the
other counties. Martin & Chock, Inc., who was part of the UH
Multi‐Hazard Mitigation Plan primary planning team for the
structural risk and vulnerability assessment worked with the
team to develop the methods, which were applied to the State
plan, and then Gary Chock worked as the Principal Planner for
the County of Maui and the County of Hawaii, applying the same
methods for structural RVA and using modified HAZUS modeling
for those plans. (Martin & Chock did not work on the Kauai Plan,
and the structural RVA methods will have to be applied later.)

State of Hawaiʻi
Catastrophic Hurricane Plan

K. F. Cheung

Coastal Inundation Analyses used in State Plan, informed
scenarios for the Makani Pahili exercise for the state, and
showed the UH facilities and campuses are not at risk from
coastal storm inundation (although analysis was completed past
time for data gathering on UH project and will need to be
incorporated into the UH plan update).

State of Hawaiʻi Building
Codes – IBC 2006

I Robertson

Worked with Martin & Chock on the UH structural risk and
vulnerability assessment improved lessons learned in application
for the State Plan, developed a case study from the Kiholo
Earthquake that was applied to model development for the
structural RVA for the UH and State plans, and lessons learned
from these processes were applied to the development of the
State’s Building Code, adopted in 2010. The State Code will be
used for public buildings, and applied to Capital Improvement
Projects in the State and in UH facilities, with reports included in
the plan update.

Tsunami Inundation Maps

K. F. Cheung

Tsunami Inundation Modeling and new mapping efforts for the
state have resulted in a schedule of new tsunami inundation
layers, and these have been translated into new evacuation
maps, with the first released in late 2010. (UH facilities are not in
the inundation zones, but the new maps were produced after
the data gathering and modeling effort, and will therefore need
to be included in the update process.) Dr. Cheung serves as the
State’s Tsunami Advisor to State Civil Defense.
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The State, Counties, and UH have used the hazard mitigation planning process to improve the hazard‐
related geographic information system and data management. These efforts will improve the risk and
vulnerability assessment.
Public Involvement: For the University of Hawaiʻi System, as described in Chapter 2 and elsewhere, the
“public” focus are the faculty, staff, and students for primarily commuter campuses and those living on
campuses in UH Mānoa and UH Hilo. The plan is an institutional plan, but the counties and the State
benefit from informed university participants in hazard mitigation planning.
Referencing the Objectives and Goals in Chapter 7, the Goal 2 is to increase public awareness. The UH
community participates in State and County local mitigation planning processes through research, public
comment, community meetings, and input into planning processes. In addition, professors and
researchers are training students to participate in hazard mitigation and disaster management through
degree programs. This contributes to an informed public as well as building capacity for professionals
working in disaster risk reduction fields. As described in Chapter 2 and Chapter 6, the University has
developed a communications outreach focus on risk reduction through the alert system, which is tested
and used in State drills, such as Makani Pahili. UH will continue to participate in the State’s disaster
management program through contribution of research and information. The UH‐DMC will document
the degree of participation in the planning process through the formal evaluation and report on
contributions to campus public awareness.
The newly developed National Disaster Preparedness Training Center is required to develop hazard‐
specific training for professionals and first responders. Early efforts in 2010 (since this plan was
developed) have included training related to tsunami preparedness and planning and planning for
community resilience. Dr. Ann Sakaguchi developed Pacific Emprints to provide GIS training for health
and disaster professionals. Dr. Don Thomas at the Center for the Study of Active Volcanoes developed a
seminar training course for public school teachers to build capacity to teach students about multiple
hazards, preparedness, and planning.
As referenced in Table 8‐1, the discussion of general public involvement in the UH plan will need to be
considered. Since the plan is institutional, there are liability and campus safety issues to consider. The
University provides sheltering facilities to the Counties, but the primary concern will be to house
students, staff, and faculty, and to make sure that UH personnel are protected. With limited resources
for security and policing facilities used for sheltering and mass housing, there will have to be guidelines
developed as to the extent to which the general public will have input into the campus plans and
planning processes. These guidelines and discussions will be the responsibility of the UH‐DMC. [Note:
During the planning process for the first UH Multi‐Hazard Mitigation Plan, the PI/Chair UH‐DMC
explicitly restricted general public outreach in the planning process since it needed to be an institutional
plan. At the same time, the PI participated in the Mānoa Flood management project, indicating
willingness for UH resources to be contributed to the community. ]
A key component to implementing this plan and to updating information in the future will be to increase
the campus community involvement in the planning process through existing plans. The public has been
engaged through public awareness campaigns. Public comment and insight was incorporated in the
plan review (available on the website). Upon final approval of the plan by FEMA, the plan will be made
available at the university libraries. In addition, copies of the plan and any proposed changes will be
posted on the University of Hawaiʻi website, www.hawaii.edu.

University of Hawai‘i System‐wide Multi‐Hazard Mitigation Plan

Plan Maintenance 8 ‐ 11

