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1 Introduction and Overview

The purpose of this Climate Change Resource Paper (Task 2.6) for the Central Maui Community Plan
Area is to update community members about existing conditions and to inform the Policy
Framework, Growth Framework, and Implementation Actions of the Community Plan.

The Paper is a summary of existing County and State plans and resources. It identifies the areas and
assets within the Central Maui Plan Area that are projected to experience natural hazard and
climate change impacts. These include chronic coastal hazards (passive flood, high wave flooding,
and coastal erosion), episodic or event-based coastal hazards (inland flooding, tsunami, extreme
weather, drought, and wildfire. It also considers the Countywide Hazard Mitigation Plan (HMP)
Update (2020) social vulnerability index, which classifies Central Maui residents’ vulnerability to
impacts of disasters on the basis of housing stock characteristics, socioeconomic status, and
household characteristics. Finally, it proposes strategies that address the most pressing hazards,
preserve important community assets, and support the community’s most vulnerable residents.

The Paper mainly summarizes the Central Maui-specific information from the Hazard Mitigation
Plan but also draws from the Maui County Climate Action and Resilience Plan, the Hawaii Sea Level
Rise (SLR) Viewer, and the National Oceanic and Atmospheric Administration (NOAA) SLR Viewer.
Climate hazards are generally described at the level of the Plan Area. However, when climate
hazards are distinct at different scales, they are described at the appropriate scale; for example, a
higher level of detail is needed for hazards like coastal erosion, while hazards like drought and
extreme heat occur across the entire Plan Area.

The Paper begins with a summary of key findings and recommendations for the Community Plan
Update policy and growth frameworks. It then provides an overview of the hazard impacts and
vulnerable assets, including critical facilities and buildings. Next, the Paper identifies the impacts to
socially vulnerable populations for each of the hazards. The last section lists relevant actions from
the Hazard Mitigation Plan and the Climate Action Resilience Plan and recommendations for policy
and growth frameworks.

1.1 Key Terms

Climate change: Changes in the average and/or the variability of temperature, rainfall, and extreme
weather that persist for an extended period.

Climate change adaptation: Adjustment in natural or human systems in response to actual or
expected climatic changes or their effects. Climate change adaptation is focused on long-term
threats to human life, property, economic continuity, ecological integrity, and community function.

Climate hazard: A dangerous or potentially dangerous condition created by the effects of the local
climate.

Coastal erosion: The process by which sea level rise, wave action, and coastal flooding wear away
land surfaces and/or displace sand and other materials on the shoreline. The UH Coastal Geology
Group only modeled coastal erosion for sandy shorelines.

Climate Change
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High wave flooding: Flooding due to annual large waves.

Passive coastal flooding: Flooding modeled by the UH Coastal Geology Group using a modified
“bathtub” approach. It provides an initial assessment of low-lying areas susceptible to flooding by
SLR. It includes areas that are hydrologically connected to the ocean (marine flooding) and low-
lying areas that can experience groundwater inundation.

Representative Concentration Pathway (RCP): Modelled global climate scenarios assessed by the
Intergovernmental Panel on Climate Change (IPCC).

RCP 4.5: An intermediate greenhouse gas emissions scenario where CO; emissions peak
around 2040, then decrease and stabilize around end-of-century. In this scenario, global
warming could be limited to 3°C (5.4°F).

RCP 8.5: A very high greenhouse gas emissions scenario where CO; emissions continue in a
business-as-usual trend, resulting in roughly double the emissions from current levels by
2050. In this scenario, global warming could exceed 4°C (7.2°F).

Sea Level Rise Exposure Area (SLR-XA): The footprint of three modeled coastal flooding hazards
(passive flooding, annual high wave flooding, and coastal erosion) that defines the projected extent
of chronic flooding due to sea level rise.

SLR-XA 3.2: The SLR-XA where a future scenario of 3.2 feet of sea level rise is used to model
the three chronic flooding hazards.

Climate Change
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2 Central Maui Community Plan Update

2.1 Overview of the Central Maui Community Plan Update

The Maui County General Plan includes the Countywide Policy Plan (CWPP), Maui Island Plan (MIP),
and community plans. Community plans focus on smaller geographic regions and have 20-year
planning horizons. Guided by a vision for the future, they provide goals, policies, and
implementation actions that direct the development character and appropriate land use for the
region and provide clear direction to guide County decision-making. More information about

Community Plans is available at https://www.mauicounty.gov/423 /Community-Plans.

The Central Maui Community Plan, which covers the region illustrated in Figure 1, is currently being
updated. The Central Maui Community Plan Update kicked off in early 2024 and includes extensive
outreach and engagement to collect community input that will inform the Plan’s vision and policy
direction, a series of Resource Papers that explore issues and opportunities of Central Maui and
guide plan development, and implementation actions that help guarantee a successful roll out of the
plan over the next 20 years.

2.2 Planning Area

Figure 1: Central Maui Community Plan Area
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2.3 Purpose of the Resource Papers

As part of the Central Maui Community Plan update process, the County—with assistance from a
team of consultants—prepared a total of eight Resource Papers focused on cultural resources,
climate change, socioeconomics, housing, urban design, economic development, transportation, and
infrastructure. These Resource Papers summarize relevant existing policy (from the Countywide
Policy Plan and Maui Island Plan), key issues that need to be addressed, opportunities to take
advantage of, and initial recommendations for strategies, policies, and actions to include in the
Community Plan. The Resource Papers were prepared based on the best available data and
research, including existing studies, reports, and plans.

The Resource Papers were crafted with two primary purposes in mind: first, to inform County staff,
community members, and stakeholders about existing conditions, policies, and plans related to the
Community Plan; second, they were written so that the key findings can be easily adapted for use in
the Community Plan, either in the Plan, Policy, or Growth Frameworks or the Implementation
Program.

Climate Change
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3 Key Findings and Recommendations

3.1 High Priority Climate Hazards for the Plan Area

The Priority Risk Index (PRI) analysis conducted for the Central Maui Plan Area in the Hazard
Mitigation Plan Update indicates that of the hazards that are climate related, wildfire, flood (inland,
high wave, and passive coastal), coastal erosion, and extreme heat are the highest priority for the
Plan Area. The PRI score for each hazard was obtained by assigning varying of degrees of risk to five
categories for each hazard (probability, impact, spatial extent, warning time, and duration) and
applying a weighting factor to each. Local stakeholders and the Maui County Steering Committee
then used the PRI score to rank the hazards on a scale of High, Moderate, and Low priority for each
Plan Area. The PRI score and its components of for the priority hazards for Central Maui are
summarized in Table 1 below.

Table 1. High Priority Climate Related Hazards for the Plan Area

Probability

Impact | Spatial Warning | Duration | PRI Priority

Extent Time Score* | Rank
Coastal | Highly Limited | Moderate | >24 hrs | >1 week | 2.9 High
Erosion | Likely
Flood** | Highly Critical | Moderate | 12-24 | <24 hrs | 3.1 High
Likely hrs
Extreme Highly Limited | Large >24 hrs | <1week | 3.0 High
Heat Likely
Drought | Highly Minor | Moderate | >24 hrs | >1 week | 2.6 Moderate
Likely
Wildfire | Likely Critical | Moderate  12-24 | <1week | 2.9 High
hs
Tsunami | Likely Critical | Moderate | <6 hrs <6 hrs 3.0 High
* PRI score is on a scale of 1 (lowest) to 4 (highest)
** High Wave and Passive Coastal Flooding are part of the analysis of Flood.

Source: County of Maui Hazard Mitigation Plan Update, 2020

3.2 Critical Facilities Exposed to Hazards

Central Maui has the highest portion of the County’s critical facilities out of all the Plan Areas (106
of 296, or 36%). It has all but two of the County’s government facilities, includes government offices
and services critical to government operation, such as planning, public works, and correctional
centers.!

Central Maui also contains over half of the County’s healthcare and public health facilities, and over
half of the transportation facilities. With this, making sure that Central Maui'’s critical facilities
continue to function as the climate changes is important for the operation of the entire County.

Climate Change
Resource Paper | 5



Wildfire has the greatest potential to impact critical facilities, as 88% of all Plan Area critical
facilities are exposed to High or Medium wildfire risk (Table 2). Critical facilities are exposed to
tsunami, flood, and SLR (passive flood) (Table 2).

Table 2. Critical Facilities Exposed to Hazards

Hazard Critical Facilities % of Plan Area
Impacted Critical Facilities

SLR - Coastal 1 <1%
Erosion

SLR - Passive 3 3%
Flood

SLR - 1% CFZ + 17 16%
SLR

Flood** 14 13%
Extreme Heat N/A N/A
Drought N/A N/A
Wildfire 93 88%
Tsunami 40 38%

Source: County of Maui Hazard Mitigation Plan Update, 2020

3.3 High Social Vulnerability to Climate Change

According to the Social Vulnerability Index (SVI) developed for the Hazard Mitigation Plan, Central
Maui contains a high concentration of vulnerable groups. The index analyzed data from the US
Census ACS 5-year Estimates, 2014-2018 in five components that contribute to social vulnerability:
Household Composition and Special Needs, Socioeconomic Status, Access to Information, Housing
Characteristics, and Access to Lifelines. Social vulnerability in the Plan Area is influenced by a very
high score in Vulnerable Housing Characteristics and high scores in Socioeconomic Status and
Housing Composition.2 The Social Vulnerability Index references the following statistics from the
ACS 5-year Estimates, 2014-2018 in the analysis of impacts to vulnerable populations:

¢ Household Composition: Central Maui has the second highest percentage of children (under
18) at 24% and the highest percentage of single-parent households (9%) of all Maui’s Plan
Areas. Over 15% of the population of Central Maui is 65 and older.

¢ Socioeconomic Status: At least 10% of the Plan Area’s population is considered to be living in
poverty. The public assistance rate is the second highest in the County at over 14%.

* Housing Characteristics: Central Maui has the highest group quarters population in Maui
(1,760 total count, 2.8% overall) and the third highest rate of crowded housing (over 14%).
Over 11% of housing in Central Maui is in structures with over 10 units.

These vulnerable residents may be more physically impacted by hazards and/or not have the
resources to prepare for and recover from their impacts.
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3.4 Preliminary Policy Framework Recommendations

Based on the identified hazards and vulnerabilities, the following are preliminary policy
recommendations:

Pursue strategies, policies, and actions that improve the adaptive capacity of vulnerable
populations.

Incorporate lessons learned from the 2023 West Maui fires into policy development for Central
Maui.

Prioritize projects that provide multiple benefits from climate adaptation actions and align with
the County’s Climate Action and Resilience Plan and Hazard Mitigation Plan.

Begin capital improvement planning for critical infrastructure, including major transit corridors
roadways, that will be subject to more frequent passive flooding and drainage challenges.

3.5 Preliminary Growth Framework Recommendations

Based on the identified hazards and vulnerabilities, the following are preliminary growth
framework recommendations:

Protect and expand open space buffers and other nature-based solutions that mitigate the
impacts of SLR.

Avoid new development in the sea level rise exposure area (SLRXA).

For any new development within the SLR-XA, require conservation, restoration, and/or
management of natural buffers, such as wetlands and coastal dunes.

Analyze potential drainage improvements on County roads exposed to inland flood and passive
coastal flood hazards, especially around Kahului Harbor and Kahului Airport. Coordinate with
the State on improvements to the highways.

Establish requirements for community- and building-scale fire safety to mitigate wildfire risk in
Wailuku-Kahului.

Improve municipal facilities to continue functioning during climate hazard events and serve as
resilience hubs for the community.

Make new development water-efficient and use landscaping to help reduce impacts of flood.

Climate Change
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4 Climate Change Hazard Impacts

4.1 Sea Level Rise and Coastal Flood

4.1.1 Hazard Profile

The County has adopted the Sea Level Rise Exposure Area with 3.2’ of sea level rise (SLRXA-3.2) as
the benchmark for planning purposes. This is the overlay of three hazards: coastal erosion, annual
high wave flooding, and passive flooding. The areas of greatest SLRXA-3.2 exposure span from
Waihe‘e to Baldwin Beach Park in Paia. The following is a description of each hazard, with more
detailed maps provided in Appendix A.

Coastal Erosion: Shorelines in Central Maui are some of the most susceptible to coastal erosion on
the island. They have a “High” rating coastal erosion hazard intensity based on a measure of historic
erosion rates from United States Geological Survey and a Highly Likely (greater than 90% annual
chance) probability of occurring in the future.3 This USGS data as well as the State of Hawai'i Sea
Level Rise Viewer coastal erosion mapping* show that the shoreline segments with the most
erosion over time (moderate-high and moderate-severe levels) in the Plan Area span from Kahului
Harbor to Baldwin Beach Park (See Appendix A for coastal erosion maps). These high rates of
erosion are partly owing to a history of sand mining from these beaches. They are:

¢ Kahului Harbor: average of 1.6 feet/year of erosion

¢ Kanaha: average of 1.5 feet/year of erosion

o Spreckelsville: average of 1.7 feet/year of erosion (the most severe erosion within the County)
¢ Baldwin Beach Park: average of 1.6 feet/year of erosion.s

High Wave Flooding: According to the Hazard Mitigation Plan, Central Maui is categorized as
having high susceptibility to coastal high wave intensity along the northern shores (Kahakuloa) and
moderately high coastal high wave intensity along the rest of the Plan Area’s shores. In all SLR
scenarios presented in the State SLR viewer (0.5, 1.1, 2.0, and 3.2 feet), the areas with projected
impacts from annual high wave flooding include the shoreline along the Waihee Coastal Dunes and
Wetlands Refuge, Paukukako, and from Kanaha through Spreckelsville.6¢ Kanaha Pond, a lower
elevation inland area, also has projected impacts from high wave flooding. See Appendix A for
detailed maps.

Passive Coastal Flooding:? Visual analysis of the layer depicting passive flooding with 3.2’ of SLR
on the Hawaii SLR Viewer indicates that passive flooding is projected to impact open space areas,
beach parks, and most of the coastline to some extent. Passive flooding is projected to occur in the
Kanaha Pond sanctuary (and the area makai, across Amala Place), Kanaha Beach Park, and the
portion of land makai of the airport to the east of Kanaha Beach Park. There is also projected
passive flooding in the Waihee Coastal Dunes and Wetlands Refuge and the Waihee and Waiehu
Beach Parks.8

Extensive flooding is projected to occur on roads and state highways. In the 3.2’ SLR scenario,
extensive flooding is projected to occur on Kahului Beach Road (around Veterans Peace Park and
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the portion that runs along the harbor). Flooding may also occur at multiple points on Amala Place
between Kanaha Pond and Beach Park.

In a more extreme 6’ SLR scenario illustrated by the NOAA SLR Viewer, and also featured as a layer
in the Hawaii Sea Level Rise Viewer, the projected footprint of passive flooding expands to the
eastern portion of Kahului, from Puunene Ave to Kanaha Pond. This scenario shows extensive flood
impacts to roads in Kahului. Nearly all roads in the area between the harbor, Puunene Ave (to the
east), Dairy Road (to the south), and Kalialinui Gulch could experience flooding. Flooding on Amara
Place extends even farther east parallel to Kakana Beach Park.

Coastal Event-Based Flooding (1% Coastal Flood Zone + SLR): This designation refers to the 1%
Annual Chance Coastal Flood Zone with 3.2’ of SLR, which is not a component of SLRXA. It
“estimates coastal flood extents for wave-generating events,” which would be “less frequent but
have more extensive flooding impacts than depicted by the SLRXA.”? The area exposed to 1% CFZ +
SLR is projected to cover the northeastern portion of Kahului (starting from Queen Ka‘ahumanu
Center) all the way to Spreckelsville (See Appendix A).

4.1.2 Vulnerable Assets

Beaches themselves, which are public assets that provide recreational, cultural, and ecological
functions, are impacted by all three SLR hazards. As explained in the previous section, shoreline
segments from Kahului Harbor to Baldwin Beach Park face high levels of coastal erosion, which
affects the size and other characteristics of the beach. All shorelines are susceptible to high wave
flooding and passive flooding10

The County’s Beach Parks Vulnerability and Adaptation Study found that 105 acres (22%) of Central
Maui’s beach parks will be exposed to SLR impacts under a 3.2’ SLR scenario.!! The most vulnerable
(low adaptation potential) beach park in Central Maui is Paukukalo Beach Park, and five others have
medium vulnerability (See Table 3). Waiehu Golf Course, Keopuolani Regional Park (Botanical
garden, YMCA), Keopuolani Regional Park (Arts and Cultural Center) have low vulnerability to SLR
and are not in the table below. In response to future exposure, the Department of Parks is currently
developing Adaptation Plans for Hoaloha Park within Kahului Harbor. Also, the University of Hawaii
Sea Grant Program, in partnership with the Department of Parks, has developed dune restoration
plans for Kapukaulua (Baldwin Beach) and expects to begin implementation of those plans in 2024-
2026.
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Table 3. Beach Parks Vulnerable to 3.2’ SLR

Beach Park Adapta.tion % Pal.‘k %_ Al:ea County of Maui Beach Parks

Name Potential Areain within 1% Vul bili d Adaptation Stud
Rating SLRXA- | CFZ-3.2 ulnerability and Adaptation Study

3.2 Adaptation Potential Rating

Paukukalo Low 99% 68% e High: Minimal changes to

Beach Park existing park infrastructure

Paukukalo Medium 35% 42% ired

Wetlands requllre N

Waiehu Beach  Medium 100% 79% * Medium: Significant changes

Park to existing park infrastructure

Hoaloha Park  Medium 56% 100% required

Kanaha Beach Medium 61% 950 e Low: Park infrastructure and

Park viability in jeopardy

Source: County of Maui Beach Parks Vulnerability and Adaptation Study, 2021
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4.1.2.2 Critical Facilities and Buildings - Erosion and Flooding

Portions of Kahului Beach Road and any co-located utility lines and underground utilities are within
the coastal erosion area in Central Maui. Only one critical facility (Kahului Wastewater Treatment
Plant) is exposed to coastal erosion.

By 2030, 41 existing (as of 2020) buildings (0.2% of those in the Plan Area) will be within the
coastal erosion area; this increases to 57 buildings (0.3%) by mid-century and 102 buildings (0.6%)
by end-of-century due to the coastal erosion area increasing in size over time (Table 4 and Figure
2).12 Overall, Central Maui has far fewer buildings exposed to coastal erosion than West Maui and
Kihei-Makena.

Table 4. Parcels and Buildings Exposed to Coastal Erosion with 3.2’ SLR

Number of | % of Plan | Number of % of Plan

At-Risk Area At-Risk Area

Parcels Parcels Buildings Buildings
2030 487 2.7% 41 0.2%
2050 494 2.8% 57 0.4%
2075 519 2.9% 84 0.6%
2100 538 3.0% 102 0.8%

Source: County of Maui Hazard Mitigation Plan Update, 2020
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Figure 2. Buildings in Coastal Erosion Areas with 3.2’ SLR

Source: County of Maui Hazard Mitigation Plan Update, 2020

Kahului WWTP and two transportation facilities are exposed to passive coastal flood.13 By 2030, 71
existing buildings (approximately 0.5% of existing Plan Area buildings) will be within the passive
coastal flood area with 3.2’ of SLR. The number of existing buildings at risk is projected to more
than double by 2100, to 185 buildings (1% of Plan Area buildings) (Table 5 and Figure 3). With 6 ft
of passive flooding, as depicted in the NOAA Sea Level Rise Viewer and the Hawaii Sea Level Rise
Viewer (Appendix A), the major transit corridors of Puunene Avenue, E Kaahumanu Avenue, and E
Kamehameha Avenue, Hobron Avenue, and portions of Hana Highway will become flooded. This will
initially occur as nuisance flooding during king tide events, then becoming more frequent and
eventually permanent flooding.
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Table 5. Parcels and Buildings Exposed to Passive Coastal Flood with 3.2’ SLR

Year Number of At-Risk | % of Plan Area Number of At- | % of Plan Area
Parcels Parcels Risk Buildings | Buildings

2030 571 3.0% 71 ~0.5%
2050 588 3.0% 94 1.0%
2075 631 4.0% 126 1.0%
2100 690 4.0% 185 1.0%

Source: County of Maui Hazard Mitigation Plan Update, 2020

Figure 3. Buildings in Passive Coastal Flood Area with 3.2" SLR

Source: County of Maui Hazard Mitigation Plan Update, 2020
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A total of 17 critical facilities are within the 1% CFZ + SLR zone, including eight transportation
facilities, six water and wastewater systems, and one each of emergency services, government
facilities, and healthcare and public health. Central Maui has the third highest number of buildings
in the 1% CFZ + 3.2 SLR area out of all eight Plan Areas. The Hazard Mitigation Plan has only
estimated buildings impacted in 2100, which is 497 (3% of total buildings in the Plan Area) (Table
6).

Table 6. Parcels and Buildings Exposed to 1% Coastal Flood plus 3.2’ SLR

Number of At-Risk % of Plan Area | Number of At- % of Plan Area

Parcels Parcels Risk Buildings Buildings

2100 1,059 6.0% 497 3.0%

Figure 4. Buildings in the 1% Coastal Flood Zone plus 3.2’ SLR

Source: County of Maui Hazard Mitigation Plan Update, 2020
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4.2 Inland Flood

4.2.1 Hazard Profile

Low-lying coastal areas and urban areas are exposed to inland flooding in Central Maui. The FEMA
1% Chance Annual Flood Zone covers 1,716 acres in the Central Maui Plan Area, comprising 6.9% of
total Countywide Special Flood Hazard Area. The Plan Area has a Highly Likely (greater than 90%
annual chance) probability of experiencing inland and/or coastal flooding in a given year. Types of
inland flooding include flash flooding (flooding caused by heavy rains in a short period of time),
sheet flooding (a six inch or more sheet of water caused by stormwater runoff), urban flooding
(flooding caused by heavy rains in a short period of time that cannot be absorbed or transported by
drainage infrastructure), and by riverine flooding (periodic flooding of lands adjacent to non-tidal
rivers and streams).14

4.2.2 Vulnerable Assets

Flooding associated with the Wailuku Stream causes major problems in Kahului, Maui County’s
most urbanized area. Flash flooding is also a serious problem in Kahului and Wailuku due to large
amounts of water from the steep hillsides of the [ao valley collecting when encountering a coastal
lowland area. Low-lying sections of Kahului also flood during heavy rains due to inadequate storm
drainage facilities. High velocity flows from the streams within the Iao valley area bring rocks and
boulders to the beaches near Waihe‘e. In Wailuku, flooding caused by stormwater runoff can
overtop irrigation ditches. Floods along Wells Park and Main Street in Wailuku occur during periods
of heavy rainfall. Wailuku is also the location of the only repetitive loss property!s in Central Maui,
which indicates that the property has been impacted by flood multiple times.6

Nine transportation facilities and five water and wastewater systems are potentially at risk in the
FEMA Special Flood Hazard Areas in Central Maui. They are mostly clustered in Kahului. 580
existing buildings (3%) in the Plan Area are within a FEMA 1% annual chance flood zone (riverine).
55 existing buildings are located within the 0.2% chance zone (and Figure 5).

Table 7. Parcels and Buildings in FEMA Flood Zones

FEMA Annual Number of At- % of Plan Number of At- % of Plan Area
Chance Flood Risk Parcels Area Parcels Risk Buildings Buildings
Hazard Area

1% (Riverine) 1166 7% 580 3%

Floodway 148 1% 30 0%

0.2% Chance 63 0% 55 0%

Source: County of Maui Hazard Mitigation Plan Update, 2020

Climate Change
Resource Paper | 15



Figure 5. Buildings in FEMA Flood Hazard Areas

Source: County of Maui Hazard Mitigation Plan Update, 2020

Though Central Maui is more urbanized compared to the other Plan Areas of Maui, it still contains
natural infrastructure that can be harmed by flooding. Flash flooding poses serious threats in the
low-lying coastal terraced area near Waihe'e Point and Waihe‘e Beach Park, which contains
wetlands and is a protected natural area.l’ It is also a serious problem in Kahului and Wailuku due
to large amounts of water from the steep hillsides of the lao valley collecting when encountering a
coastal lowland area.8
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4.3 Extreme Heat

4.3.1 Hazard Profile

Across the state, warming of up to 10°F
is projected to continue through the end
of this century, if emissions continue
unabated (RCP 8.5).19 If emissions are
reduced aggressively at a global scale
(RCP 4.5), warming could level off at a
few degrees.20

Central Maui is one of the three Plan
Areas in the County with the high
likelihood of extreme heat events
annually (greater than 90% chance) due
to the lower elevation and urbanized
character. Average temperature at the
Kahului Airport, which is in the Plan
Area, has risen 2°F since 1955 (Figure
6), with 2019 and 2020 the hottest on
record. From 1955-1964, the average
was only 6 days/year, whereas the
average reached almost 40 days/year
in the last decade (Figure 7).2!

4 3.2 Vulnerable Assets

Extreme heat has minimal physical
impact on critical infrastructure like
buildings and roads. However, the
electrical grid is potentially at risk of
outages if energy demand spikes due
to increased use of air conditioning.
Extreme heat can also affect
ecosystems and agriculture, as higher
temperatures can stress plants and

Figure 6. Average Annual Temperature at Kahului
Airport and the Number of Days above 90 F in Kahului

Source: County of Maui Climate and Community Trends Primer,
2022

Figure 7. Observed and Projected Temperature Change
in Hawai'i

Source: County of Maui Climate and Community Trends Primer,
2022

animals and affects their range of habitable area. Another critical issue is related to extreme heat is
that it increases the risk and intensity of wildfire, which can lead to catastrophic damages to
communities and ecosystems, and loss of life.
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4.4 Drought and Precipitation

4.4.1 Hazard Profile

Maui County has experienced increase drought conditions over the last 30 years and is expected to
experience increases in drought frequency and intensity as climate change brings warmer
temperatures, decreased streamflows, and decreased precipitation overall.22 At the time of this
report, early August 2023, Central Maui is experiencing Abnormally Dry to Moderate Drought
conditions (Figure 8). These drought conditions are consistent with NOAA’s statewide analysis,
which found that the 2023 wet season (May through September) was the 8t driest dry one in the
state in the last 30 years. Maui and the Big Island experienced the worst drought impacts, but on the
leeward side of the island.23

As explained in the Extreme Heat section, Central Maui is currently experiencing and projected to
have rising temperatures. Precipitation is a more complicated story for Central Maui since it is on
the wet (windward) side of the island. It is currently trending down in the Plan Area, where the
weather station at Kahului Airport has reported an average annual precipitation decline of 4 inches
from 1955-2020, fewer days annually with more than an inch of rain, and more days annually
without rainfall.2* However, precipitation projections range from 14% wetter to 27% drier in mid-
and end-of-century scenarios on the wet (windward) side. Regardless of future precipitation
changes, droughts will intensify as higher temperatures increase the rate of loss of soil moisture
during dry periods.

Figure 8. US Drought Monitor (8/8/23) and Drought Outlook (Seasonal)

Source: US Drought Monitor

An exact probability for future drought is difficult to quantify given the limited reporting period
available from the Drought Monitor (20 years; 2000-2019). NOAA climate modelling projects that
there will be large scale below average rainfall through the entire 2023-2024 wet season, and that
drought is expected to continue into the 2024 dry season.25 The US Drought Monitor’s Seasonal
Drought outlook indicates that drought conditions will persist in Central Maui, and the drought
intensity in the northwest portion of the Plan Area is likely to increase.
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4.4.2 Vulnerable Assets

It is assumed that all current and future buildings, infrastructure, populations, and critical facilities
in Maui County are at risk of drought. Drought as a condition in and of itself does not impact critical
infrastructure assets, though it does affect ecosystems and agriculture due to reduced soil moisture
and overall drier conditions. A drought’s impacts on society result from the interplay between a
natural event and the demand people place on water supply. Another critical issue related to
drought is that it increases the risk and intensity of wildfire, which can lead to catastrophic damage
to communities and ecosystems, and loss of life.

4.5 Wildfire

4.5.1 Hazard Profile

Wildfires could become more frequent on Maui in the future as drought conditions become more
frequent and more intense with climate change. Additionally, as changing climate conditions make
native species more vulnerable to competition from non-native species, continued increases in fire-
prone non-native species could increase wildfire frequency and intensity in future. According to the
Hazard Mitigation Plan, Central Maui'’s likelihood of experiencing wildfires is likely (10-90%
chance).26 The Waihee-Waiehu area has a medium fire risk rating, while the area from Wailuku to
Paia is rated high fire risk (Figure 9).27
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Figure 9. Countywide Wildfire Risk

Source: County of Maui Hazard Mitigation Plan Update, 2020

In light of the 2023 wildfire in West Maui and the events following Hurricane Lane in 2018,
scientists propose that there is a new type of compound hazard in the Hawaiian Islands:
simultaneous extreme precipitation, hurricane force winds, and wildfire during a hurricane. During
Hurricane Lane, pre-existing drought conditions and high winds from the hurricane created Red
Flag fire conditions that lead to three wildfires occurring on the drier, leeward slopes on Maui (in
Ma‘alaea, Lahaina, and Ka‘anapali).28 These fires ignited on abandoned sugar cane lands or
pineapple fields where nonnative, fire-prone grass and shrubs had grown during the wet season but
quickly dried out in dry conditions in the three months before the fires.29 Finally, windy conditions
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from the hurricane and downslope topography (downslope winds generally tend to increase in
speed and can become drier) contributed to the fires’ rapid spread.3?

The impacts of a compound

hurricane/fire event may be less Figure 10. Orographic Lift: Windward (left) vs. Leeward

(right)

severe in Central Maui than in West
Maui, since some but not all of the
conditions identified by Nugent et. al.
apply in the Plan Area. As indicated in
the Drought section of this Report,
Central Maui is currently abnormally
dry to moderate drought which is
projected to persist or worsen in the
future. However, other than the land
around Pu‘unene (in the southeast
portion of the Plan Area), dry non-
native grasses mostly exist in patches
between development rather than
large swaths surrounding
communities. This could impact the
speed and severity of wildfire spread,
though it does not eliminate wildfire risk completely (embers can fly downwind for miles).3?
Another key difference between Central Maui and West Maui related to fire behavior is how the
topography affects wind. The “dynamically driven downslope winds [that] contributed to the
occurrence and spread of fire during Lane” in West Maui are not likely to occur because Central
Maui is on the windward side of the island (Figure 10).32

Source: Encyclopedia Britannica
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4.5.2 Vulnerable Assets
Central Maui has the highest number of

Table 8. Potentially At-Risk Critical Facilities in
Wildfire Risk Areas of Central Maui

critical facilities (93 in total) within wildfire
risk areas of all the County Plan Areas.33
Because Central Maui is one of the most

Risk

urbanized areas of the County, wildfire Commer(fial !’-‘acilitie§ — 2
. . . Communications Facilities 1
impacts to critical facilities could be :

. ) . Emergency Services 7
devastating for the entire County. This Energy 2
includes every Government facility in Food and Agriculture 1
Central Maui (12, 85% of all government Government Facilities 12
facilities in the County) and every Healthcare and Public 26
Healthcare and Public Health facility in Health
Central Maui (26, over half of all health Mass Care i 15
facilities in the County) (Table 8). A majority Transportation 12

., e s Water and Wastewater 15
of Central Maui’s vulnerable critical facilities Svstems
are in High wildfire risk in Wailuku and T}(’)t al 93

Kahului (Figure 11).
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Figure 11. Critical Facilities in Wildfire Risk Areas

Source: County of Maui Hazard Mitigation Plan Update, 2020

Central Maui also has the greatest overall number of buildings in high wildfire risk areas (10,581) of
all the County Plan Areas.3* A majority (62%) of the Plan Area buildings are in high risk areas, and
17% are in medium risk areas (Table 9 and Figure 12). Wailuku-Kahului, the red High Risk area, is
characterized single-family dwelling neighborhoods where structure-to-structure conflagration
could occur. However, a positive aspect is that most neighborhoods have more than one
ingress/egress (per visual analysis), which reduces the possibility of bottlenecking during an
evacuation. The Kehalani area of Wailuku also appears to be a newer subdivision development,
which may incorporate wildfire mitigating design measures.
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Table 9. Parcels and Buildings by Fire Risk Level

Fire Risk Number of At-Risk % of Plan Number of At- % of Plan Area
Level Parcels Area Parcels Risk Buildings Buildings

High 10,906 61% 10,581 62%
Medium 2,898 16% 2,928 17%
Low 898 5% 781 5%

Total 14,702 81% 14,290 84%

Source: County of Maui Hazard Mitigation Plan Update, 2020

Figure 12. Buildings in Wildfire Risk Areas

Source: County of Maui Hazard Mitigation Plan Update, 2020
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4.7 Tsunami

4.7.1 Hazard Profile

Tsunamis generally appear as an advancing tide without a developed wave face and produce rapid
flooding of low-lying coastal areas. Tsunami hazards may be triggered by a significant earthquake in
local waters or a significant distant earthquake.3> Based on available data, 61 tsunami events were
reported in 220 years, meaning a tsunami event impacts the County approximately every 3.5 years,
on average.3¢ Therefore, a probability of “likely” (1% to 10% annual chance) was assigned to the
tsunami hazard. It should be noted that large, damaging tsunami events may be less frequent. Areas
at greatest risk to tsunami impacts are those less than 25 feet above sea level and within a mile of
the shoreline. Areas at risk to tsunamis and extreme tsunamis are placed into tsunami evacuation
zones (Figure 13).

Figure 13. Tsunami Evacuation Zones

Source: County of Maui, Hazard Mitigation Plan Update, 2020

There is little existing research on if and how tsunami hazards may be exacerbated by SLR, but one
study examines a scenario that could be applied to the Hawaiian Islands. It examines if the impact of
far-afield tsunamis changes over time due to SLR in the Pacific Islands by modelling potential flood
impacts of the 2011 Tohoku-oki tsunami (as a proxy for the “far-afield” tsunami) on the city of Apia
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in Samoa.3” The study’s results indicate that coastal inundation in high volcanic islands of the Pacific
(which includes the main Hawaiian Islands) will be made worse once sea levels reach or exceed 1
meter (3.2") of SLR from current levels. It found that rising sea levels correlate with increases in the
tsunami’s wave amplification (the difference of the wave’s peak or trough compared to the
undisturbed sea level), tsunami inundation extents, and flood depths above ground level.38 In the
high emissions scenario (RCP 8.5), there is a 50% probability of global SLR exceeding that level by
2100.

4.7.2 Vulnerable Assets

40 critical facilities (38% of all the
Plan Area critical facilities) are

Table 10. Critical Facilities Exposed to Tsunami

located in tsunami evacuation zones Commerecial Facilities 2
(Table 10 and Figure 14). Communications Facilities 0
Transportation and Emergency Services 4
water /wastewater systems are the Energy 2
most affected critical facility Food and Agriculture 0
analyzed. Utility lines (electI.‘iC, gas, Government Facilities 1
water, sewer), roads, a.nd bridges are Healthcare and Public 4
also vulnerable to the impact of
i Health
tsunami.
Mass Care 2
Transportation 14
Water and Wastewater 11
Systems
Total 40

Source: County of Maui Hazard Mitigation Plan Update, 2020
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Figure 14. Critical Facilities in Tsunami Evacuation Zones

Source: County of Maui Hazard Mitigation Plan Update, 2020

All current and future buildings, infrastructure, and populations in low-lying coastal areas, tidal
flats, and river deltas, especially those in mapped tsunami evacuation areas, are considered at risk
to tsunami.3® However, GIS analysis of parcels and building footprints found that about 1,900 (11%)
of existing buildings are within the tsunami risk area, and about 4,500 (26%) are within the
extreme tsunami area ( Table 11 and Figure 15). Compared to the other Plan Areas, Central Maui
has the third highest number of buildings in tsunami risk areas behind West Maui and Kihei-
Makena.
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Table 11. Parcels and Buildings Exposed to Tsunami

Tsunami Number of At- % of Plan Area Number of At- % of Plan Area
Risk Areas Risk Parcels Parcels Risk Buildings Buildings
Tsunami 2,052 11% 1,893 11%

Extreme 4,519 25% 4,480 26%

Tsunami

Source: County of Maui Hazard Mitigation Plan Update, 2020

Figure 15. Buildings in Tsunami Evacuation Zones

Source: County of Maui Hazard Mitigation Plan Update, 2020

Buildings exposed to tsunami could be far greater due to SLR, but there is currently a lack of
scientific study on the topic. The article discussed previously in this section found that if SLR
exceeds one meter (3.2’), the impacts of a far-afield tsunami on present day buildings exposed will
increase by approximately 500% (in the case study of Samoa).#? This is due to greater tsunami
inundation extents and increases in flood depths above ground level.4! These findings imply that
impacts of a near-field tsunami (caused by a local earthquake) could be even more widespread and
severe.*?
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5 Climate Change Hazard Impacts to Vulnerable

Populations

This section summarizes the findings from the Hazard Mitigation Plan Social Vulnerability Index

and identifies ways that climate hazards can affect vulnerable populations in the Plan Area. The

Social Vulnerability Index found that the biggest drivers of social vulnerability in Central Maui are

Household Composition, Socioeconomic Status, and Housing Characteristics. Table 12 summarizes

how groups can be impacted by each hazard.

Table 12. Summary of Impacts to Vulnerable Groups

Hazard Household Socioeconomic Status Housing Characteristics
Composition

and older adults can be
vulnerable to flood
because they rely on
others during an
evacuation.

unemployed, low-
income, and/or receiving
public assistance have
little financial resource
buffers to pay for
floodproofing upgrades.

SLR and Households can be Populations who are If a household is living in
Coastal Flood | vulnerable to the unemployed, low- crowded conditions, they
impacts of SLR if they | income, and/or receiving | may have more difficulty
have characteristics public assistance have conducting upgrades or
which make it too little financial resource relocating if their home
expensive or difficult buffers to pay for is impacted.
to conduct upgrades or | upgrades or relocate if
relocate if their home SLR damages their home.
is impacted.
Inland Flood Infants and children, Populations who are Households who live in

multifamily housing
likely rent rather than
own, so they are not in
control of upgrading
their homes for flood
mitigation.

Extreme Heat

Infants and children
are vulnerable to heat
because they rely on
others to keep them
cool and hydrated.
Older adults are also
more physically
susceptible to heat
stress because of more
issues with body
temperature regulation
and/or chronic
illnesses.

Populations who are
unemployed, low-
income, and/or receiving
public assistance have
little financial resource
buffers to pay for heat-
mitigating measures,
such as installing or
running air conditioning.

Crowding in housing
impacts ventilation,
which is essential for
mitigating the effects of
extreme heat inside.

Drought and
Precipitation

N/A

Those with limited
means, and especially
those reliant on water
catchment systems, may

Populations residing in
group living quarters or
crowded housing have
greater demands for
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Wildfire

Single-parent
households and those
with dependent
populations, such as
the very young, elderly
and the disabled may
have more difficulty
with mobilizing and
evacuating or taking
protective action in a
timely fashion during a
wildfire. They are also
more heavily affected
by wildfire smoke due
to age or from having
chronic health
conditions.

be unable to afford the
purchase and delivery of
potable water, sustain
agricultural crops upon
which they rely or
restore landscaping
around their homes after
a drought.

Populations who are
unemployed, low-
income, and/or receiving
public assistance have
little financial resource
buffers to pay for
fireproofing upgrades, or
to rebuild or relocate in
the case of catastrophic
damage to their home.

water outside of drought
conditions. Should water
restrictions be necessary,
these populations may
be challenged to meet
basic household water
needs.

Households who live in
multifamily housing
likely rent rather than
own, so they are not in
control of doing fireproof
upgrades to their home
and surrounding
property. Evacuation
also presents a challenge
for those living in
crowded or high-density
housing situations,
especially in multi-story
buildings.

The Hazard Mitigation Plan identified additional vulnerabilities to wildfire related to access to
information and lifelines:

¢ Access to Information: Those who do not speak English well may not comprehend hazard
warning information to the extent that enables them to make timely decisions and take life-
saving actions during a wildfire event. Roughly 5% of the population in Central Maui speaks
English less than well.

¢ Access to Lifelines: Populations with limited vehicle access or transportation routes, especially
those living in isolated areas, are more likely to experience mobility challenges during an
evacuation, and have difficulty accessing needed supplies and services before, during and after
a hazard event. Central Maui has the highest percentage of households without a vehicle (7%).
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6 Initial Recommendations for the Central Maui
Community Plan Update

6.1 Related Strategies from the Hazard Mitigation Plan

Resilience is one of the five mitigation goals in the Hazard Mitigation Plan, with the goal statement
to “Promote the long-term resilience of the County’s economic, environmental, historical and
cultural resources.”#3 In total, the Hazard Mitigation Plan contains fifty mitigation actions for 2020.
Some of the most relevant actions for the Community Plan Update to align with are:

¢ Action 3: Develop a water conservation ordinance to include xeriscaping regulations to promote
water conservation (Maui Island Plan Action 6.3.2).

e Action 10: Support the revitalization and expansion of the Firewise USA program to additional
communities.

¢ Action 14: Expand beach and dune restoration projects.

e Action 17: Conduct a multivariate GIS analysis to identify and categorize open spaces for the
County of Maui to purchase and preserve based on highest ROI for hydrological capacity and
positive impact on flood mitigation.

¢ Action 19: Encourage Low Impact Development (LID) approach to site development and
stormwater management through development of best practices guide.

¢ Action 20: Flood proof water and wastewater treatment facilities located in flood hazard areas
and identified as vulnerable to future damage or disruption.

¢ Action 21: Develop a strategy to mitigate risk to coastal roads.

e Action 26: Identify critical infrastructure, lifelines, roads, and populations that are vulnerable to
coastal hazards, and encourage strategic retreat, relocation or retrofit. Maui Island Plan 3.1.2.a

¢ Action 30: Conduct a detailed needs assessment and capital planning/feasibility study for
additional emergency shelters for both residents and visitors.

¢ Action 33: Research, promote, and support the implementation of wildfire mitigation practices
for Wildland Urban Interface (WUI) and other areas identified as high risk but not covered by a
current Community Wildfire Protection Plan (CWPPs).

¢ Action 38: Support the development of a network of community resilience hubs across Maui
County that complements the emergency preparedness, response and recovery efforts of the
MEMA.

¢ Action 46: Identify permanent and temporary facilities that could be used as cooling centers for
vulnerable populations as extreme heat events become more intense/more frequent.

6.2 Related Strategies from the Maui County Climate Action and

Resilience Plan

The Community Plan Update is one of the main mechanisms for implementing the Resiliency
Strategies & Actions portion of the Climate Action and Resilience Plan.** Some of the most relevant
actions for the Community Plan Update to align with are:

e Secure our People, Strategy 3: Enhance the ability of our community to prepare for, respond to,
and recover from climate change impacts.
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e Secure our Infrastructure, Strategy 1: Strengthen and restore aging infrastructure across Maui
County.

¢ Secure our Infrastructure, Strategy 3: Improve the ability of infrastructure and the built
environment to withstand climate change shocks and stressors while maintaining provision of
essential services. Some of the most relevant actions are:
0 Action 3: Develop a network of resilience hubs.
0 Action 7: Develop resilient building design guidelines.
0 Action 8: Low Impact Development for new development.

e Secure our Infrastructure, Strategy 4: Plan for managed retreat and infrastructure relocation.

e Secure our Natural Systems, Strategy 2: Protect and improve the integrity of open space, parks,
and green spaces.

6.3 Preliminary Policy Framework Recommendations
Pursue strategies, policies, and actions that improve the adaptive capacity of vulnerable
populations.

Strategies to address climate change hazards in the Plan Area must address the unequal impacts
experienced by vulnerable populations. Central Maui ranks second (out of 8) of highest social
vulnerability in the County due to high scores in vulnerable housing characteristics, socioeconomic
status, and housing composition. The County can develop strategies to specifically address crowded
housing, households’ lack of economic means to react to and recover from hazard impacts, and
physical /mobility limitations and disproportionate impacts experienced by older adults and
children.

Incorporate lessons learned from the 2023 West Maui fires into policy development for
Central Maui.

The County should review its emergency response and examine the vulnerabilities in the built and
natural environment that contributed to destruction and loss of life in West Maui when developing
policies for Central Maui.

Prioritize strategies that provide multiple benefits from climate adaptation actions and align
with the County’s Climate Action and Resilience Plan and Hazard Mitigation Plan.

The County already has robust plans and ongoing efforts related to climate that should inform
policy development for Central Maui.

6.4 Preliminary Growth Framework Recommendations

Protect and expand open space buffers and other nature-based solutions that mitigate the
impacts of SLR.

In the 3.2 SLR scenario, a majority of the coastal flood impacts are expected to occur in wetlands
and other open spaces in the Plan Area. If the County’s priority is to ensure development is not
impacted, this is a solution to continue pursuing. The County should consider a suite of strategies to
maintain and expand open space as buffers for SLR impacts, which can include:
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¢ Protect the shoreline and beaches by preserving waterfront land within the SLR-XA as open
space wherever possible.

¢ Explore partnerships with State DLNR and local partners to protect the health of existing
wetlands and open spaces to enhance their resilience to climate change impacts (increased
salinity, higher water levels, etc.)

¢ Expand conservation, restoration, and/or management of coastal dunes within both public and
private properties.

Avoid new development in the SLRXA.

There are currently relatively few buildings in the SLRXA in Central Maui. The County should aim to
keep it that way so that there are not more people, structures, and infrastructure at risk of flooding
and coastal erosion in the future. The County already has Special Management Area and Shoreline
Setback Rules assessment and permitting procedures which protect shoreline resources, but the
County should consider ways to reduce development potential even further. One option is to create
an SLR overlay district that restricts density in the SLRXA that and has more stringent development
standards.

Analyze potential drainage improvements or other adaptation actions such as raised
roadbeds on County roads exposed to inland flood and passive coastal flood hazards,
especially around Kahului Harbor and Kahului Airport. Coordinate with the State on
improvements on the highways.

Roads in Kahului around the harbor and to the east around Kanaha Ponds are exposed to inland
flood (FEMA 1% chance annual flood) and passive flood (in an extreme 6’ SLR scenario). This
includes the critical transit corridors of Puunene Avenue, E Kaahumanu Avenue, and E
Kamehameha Avenue, Hobron Avenue, portions of Hana Highway, and others. These roads should
be prioritized for improvements since they serve busy areas and connect to important facilities in
the County (the harbor, airport, college campus, shopping centers). Future growth could increase
traffic to those busy areas, so the County should pursue strategies to proactively address flooding.

Establish requirements for community- and building-scale fire safety to mitigate wildfire
risk in Wailuku-Kahului.

The County can also consider working with the Hawai‘i Wildfire Management Organization
(HWMO) to create a Community Wildfire Protection Plan for the Plan Area, consider becoming a
Firewise USA community, or working best practices from those organizations in County regulations
in another way. The County should incorporate HWMO’s recommendations for wildfire-safe
planning, design, architecture, engineering, development, and land use planning to invest in safety
before disaster, including:

e Wildfire-safe subdivision designs.

¢ Construction design and building materials that can resist ignition.

e Structure density, location, and setback requirements that consider wildfire risk.
¢ Defensible space around homes and communities.

e Adequate emergency access, fire roads, and water infrastructure.

e Active management and restoration of landscapes and watersheds.4>
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Structure hardening, creation of defensible space around buildings, establishing firebreaks, and
large-scale brush clearance around roads and habitated areas are best practice strategies to
consider mitigating wildfire risk all over Central Maui, but especially in Wailuku and Kahului which
are more highly populated and at high wildfire risk.

Improve municipal facilities to continue functioning during climate hazard events and serve
as resilience hubs for the community.

Central Maui, particularly Wailuku and Kahului, has the highest number of municipal facilities on
the island. County government should consider upgrades that can be incorporated in the Capital
Improvement Plan to improve their resilience to hazard impacts and allow some to be used as
community resilience hubs. Examples include developing solar with battery storage, conducting
structure hardening and creating defensible space, and establishing partnerships with local service
organizations.

Make new development water-efficient and use landscaping to help reduce impacts of flood.

Drought is already occurring on the island and is projected to increase in the future. The County
should consider creating water conservation requirements for new development to conserve water
indoors, outdoors, and in common areas (applicable in master plan communities, for example). The
County can consider efficiency requirements, recycled water requirements, and water-wise
landscaping regulations for residential and commercial development. On the opposite side of
drought, landscaping regulations should also incorporate nature-based stormwater
capture/filtration strategies like bioswales and rain gardens. These can help mitigate runoff impacts
during heavy precipitation events.
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7 Appendix A: SLR Maps

This appendix is a collection of maps of the SLR hazards that impact the Plan Area. SLR must be viewed at a smaller scale than other
hazards, so the maps divide the coastline of Central Maui into five segments: Waihe‘e, Waiehu, Kahului Harbor, Kahului Airport, and
Spreckelsville. They show SLRXA 3.2 and its three component parts (coastal erosion, passive flooding, and high wave flooding) from the
PaclOO0S State of Hawai‘i SLR Viewer,*6 and passive flooding with 6’ of SLR from the NOAA SLR Viewer.4”
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Plan Area

SLRXA 3.2
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Passive Coastal Flood (6’ SLR)
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Waihe'‘e

SLRXA 3.2
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Coastal Erosion (3.2’ SLR)
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Passive Flood (3.2’ SLR)
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High Wave Flooding (3.2’ SLR)
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Passive Coastal Flood (6’ SLR)
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Waiehu

SLRXA 3.2
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Coastal Erosion (3.2’ SLR)
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Passive Flood (3.2’ SLR)
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High Wave Flooding (3.2’ SLR)
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Passive Coastal Flood (6’ SLR)
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Kahului Harbor

SLRXA 3.2
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Coastal Erosion (3.2’ SLR)
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Passive Flood (3.2’ SLR)
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High Wave Flood (3.2’ SLR)
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Passive Coastal Flood (6’ SLR)
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Kahului Airport

SLRXA 3.2
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Coastal Erosion (3.2’ SLR)
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Passive Flood (3.2’ SLR)
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High Wave Flood (3.2’ SLR)
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Passive Coastal Flood (6’ SLR)
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Spreckelsville

SLRXA 3.2
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Coastal Erosion (3.2’ SLR)
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Passive Flood (3.2’ SLR)
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High Wave Flood (3.2’ SLR)
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Passive Coastal Flood (6’ SLR)
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10 Addendum

Consultant Raimi & Associates began the Climate Change Resource Paper in 2023 and completed
the final draft in March 2024, utilizing the August 2020 Hazard Mitigation Plan Update (2020 HMP)
for Maui County as a primary informational source. However, in April 2025 the Maui Emergency
Management Agency released the draft Hazard Mitigation Plan (2025 dHMP) for public review and
comment. As of July 2025, the dHMP is pending adoption by county resolution and submittal to the
state for review and transmittal to FEMA for final approval.

Section 1.2.2 Key Changes in the Current Update (pages 1-3) provides the differences between the
2025 dHMP and the 2020 HMP. Planning Department staff reviewed the 2025 dHMP and the 2020
HMP with respect to Central Maui CCRP and provides the following observations:

1. The Wildfire Risk for areas within the Central Maui Community Plan area has been
recategorized from low to moderate risk and from moderate to high risk; please review
the Wildfire Risk, Wailuku-Kahului map on page H-21 in Appendix H. Hazard Maps for
Community Plan Areas, and Part 2: Risk Assessment for Wildfire (page 16-1) in the 2025
dHMP for more detail.

2. The CCRP includes an extreme heat discussion that would not have been included had
the paper been based on the 2025 dHMP but provides insight into how rising
temperatures can affect population and assets, and increase wildfire risk.

3. The 2020 HMP did not include the risk of dam failure and flooding in the dam-failure
inundation zone. The map on page H-9 of the 2025 report indicates the areas in Central
Maui that would be affected in the event of a dam failure. For the risk assessment and
discussion on dam failure please see Chapter 7 Dam and Reservoir Failure beginning on
page 7-1 of the 2025 dHMP. The 2025 dHMP discusses the effect of climate change on
the future probability of dam failure (page 7-12).

4. The CCRP includes tsunamis as a risk to Central Maui and while this risk is very real and
should not be underestimated, evidence that a warming climate will increase the
likelihood of earthquake-induced seismic sea waves is not widely accepted. Rising sea
levels will allow tsunamis to travel further inland, causing more damage. However,
evidence of an increased likeliness of an earthquake generating a tsunami due to climate
change has not been provided. Tsunami risk is discussed in Chapter 14 of the dHMP.

In addition, more recent information regarding climate change, climate variability and drought is
provided by the Pacific Drought Knowledge Exchange as of June 30, 2025 and the portfolio is
available here. The Central Maui portfolio summary states, “Future projections of rainfall are
uncertain, with end-of-century annual changes ranging from -23 to 0% change from present. Future
projections of temperature suggest an increase of 1.6°F to 3.1°F by mid-century (2040-2070) and
an increase of 1.8°F to 3.3°F by the end of the century (2100).”
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