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Key Takeaway
Residents with the ALICE designation or identified as living under the poverty line are
most likely to be at increased risk due to changing climate conditions. Residents
experiencing situations that would typically make them more vulnerable, but are not
struggling financially, can often access other assistance that significantly reduces their
vulnerability. Because of this, Maui County should continue to focus on identifying and
meeting the climate resilience needs of low-income residents, unhoused residents, and
populations that are geographically or culturally isolated and resist participation in local
government processes. There will be significant overlap in these populations. At the
same time, it will be critically important to act to prevent the number of Maui residents
who fall under the ALICE designation or the poverty line from increasing over time or
falling into homelessness.

Capacity
Maui County has many programs underway to strengthen its residents' personal and
family resilience. State and county level programs exist alongside the efforts of
organizations, such as Maui United Way, Ka Hale A Ke Ola Homeless Resource Centers,
Hawaiian Community Assets, the Maui Nui Food Alliance, Sust‘ainable Molokai, and
others, and can be strengthened through community-based partnerships. In addition,
Hawaiian Electric has analyzed areas most vulnerable to power outages and prioritizes
those communities when outages occur. That analysis is proprietary, but the County of
Maui should consider partnering with Hawai‘i Electric to have a consistent process for
prioritizing the needs of communities during emergencies.
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three hazards were combined by Tetra Tech, Inc. to define the projected extent of
chronic flooding due to sea level rise, called the sea level rise exposure area (SLR-
XA). Flooding in the SLR-XA is associated with long-term, chronic hazards
punctuated by annual or more frequent flooding events. Each of these hazards
were modeled for four future sea level rise scenarios: 0.5 foot, 1.1 foot, 2.0 feet
and 3.2 feet based on the upper end of the IPCC AR5 RCP8.5 sea level rise
scenario. This particular layer depicts SLR-XA using the 3.2-ft (0.9767-m) sea level
rise scenario. While the RCP8.5 predicts that this scenario would be reached by
the year 2100, questions remain around the exact timing of sea level rise and
recent observations and projections suggest a sooner arrival.

Assumptions and Limitations: The assumptions and limitations described for the
three chronic flooding hazards apply to the SLR-XA. Not all hazards were modeled
for each island due to limited historical information and geospatial data. The SLR-
XA for the islands of Hawai'‘i, Molokai, and Lana‘i is based on modeling passive
flooding only. Additional studies would be needed to add the annual high wave
flooding and coastal erosion to the SLR-XA for those islands. The SLR-XA is an
overlay of three hazards and does not account for interactive nature of these
hazards as would be expected by natural processes. As with the individual
exposure models, the SLR-XA maps hazard exposure on the present landscape.
The modeling does not account for future (unknown) land use changes, including
any adaptation measures. The SLR-XA also does not include impacts from less
frequent high wave events (e.g., a 1-in-10 year event), storm surge, or tsunami.

Cultural Assets

While there is no comprehensive, singular map that shows significant cultural sites
across the County of Maui, efforts to create one are underway. The Principal
Archaeologist for the County of Maui has been identifying the data necessary to develop
a cultural overlay map to display various forms of data via a Geographical Information
Systems platform. This cultural overlay map will identify above ground resources
(historic architecture), archaeological sites, and burial sites. Land commission awards
and grants, battles and mythological events, as well as real and projected sea level rise,
soils, topography, flood zone maps, etc. Using a holistic, cultural landscape approach,
the cultural overlay map will create discrete layers for the various types of data
displayed. Of particular concern in this effort is the impact of climate change and the
vulnerability of pre- and post-contact burials, which continue to be exposed by erosion
along with inland cultural sites impacted by larger flooding events on county, state, and
privately owned parcels. Once the cultural overlay is developed, the process will involve
assessing a range of potential risks to significant cultural sites or landscapes. Note that
several assets listed as Ecosystem Assets below are also cultural assets.
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to determine the allowable risk related to sea level rise and inundation. The report
identifies hazard scenarios and adaptation options.

The Maui Island Water Use and Development Plan — This plan was updated in 2020,
with similar efforts currently underway on Molokai. The Lana‘i plan will be developed
once the plan for Moloka‘i is complete. It is critically important that these plans address
the impacts of climate change on both freshwater and groundwater supply in their
respective planning areas.

Assessment of Groundwater Availability — Groundwater availability to meet future
needs is a concern across Maui County. In addition to the impacts of climate change
related to less precipitation, increased drought, and larger storms that impact
groundwater recharge, increasing population, greater demand for groundwater, and
changes in land cover caused by humans or invasive species stress groundwater supply.
To better understand groundwater resources, the County of Maui Department of Water
Supply entered into an agreement with the U.S. Geological Survey, Pacific Islands Water
Science Center, and the U.S. Department of the Interior to assess groundwater
availability under scenario-based recharge changes on the island of Maui. That
assessment is expected to be completed in March of 2023.

County of Maui Multi-Hazard Mitigation Plan — This plan specifically addresses
increasing risks to residents due to sea level rise, coastal erosion, drought, extreme
heat, landslides, and wildfire. Detailed information was available regarding sea level rise
and coastal erosion, with the other risks noted as already present and increasing due to
climate change. In addition, the plan identifies wildfire risk areas as low, medium, and
high and identifies 248 potential at-risk critical facilities within Maui County wildfire risk
areas.

Electric utilities in many regions of the U.S. assess maintenance of their electrical lines
specifically to prevent the ignition of wildfires during storm events. Several areas of
Maui County transmit electricity through electrical lines that cross through challenging
terrain, which makes maintenance of those lines costly and difficult. At the same time,
salt water corrosion can make those electrical lines fail sooner than they would in other
conditions. Since lightning is not a typical ignition source in Hawai'i, focusing attention
on reducing ignitions can be particularly helpful in reducing wildfire risk.

The plan notes that flooding risk assessment is based on FEMA mapping, which
integrates future climate projections.

Residential and Commercial Wastewater Infrastructure
A growing concern in an era of sea level rise is wastewater pollution from cesspools,
injection wells, and septic systems. If damaged or exposed to groundwater or surface
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water, these systems release pollution that has detrimental effects on shoreline and
reef habitat due to nutrient loading. It also can lead to negative health consequences for
residents and visitors that go in the ocean for a variety of purposes. The State of Hawai’i
passed Act 125, which bans the installation of new cesspools and provides assistance for
upgrades of existing cesspools in sensitive areas. The state has also set a goal of
upgrading more than 88,000 cesspools in the state by 2050. In a recent report to the
Hawai‘i State Legislature, the University of Hawai‘i shared the results of the State-wide
Assessment of Wastewater Pollution Intrusion into Coastal Regions of the Hawaiian
Islands, concluding that wastewater discharge to coastlines was significant on all the
main Hawaiian Islands included in the study (Smith et al., 2021). (see Figure 14)

In a report recently released by the Maui Nui Marine Resources Council, research
showed that Nitrate levels far exceeded Department of Health standards at Kapalua,
Ka‘Opala, Napili, Pohaku, and Hanaka‘c‘0 Canoe Beach. In addition, turbidity and nitrate
levels were consistently low in the coastal waters adjoining Kealia Pond, likely due to the
wetlands’ ability to filter nitrates and sediment from freshwater flows including from
stormwater runoff (Reed et al., 2022).
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Other Community Infrastructure

Analyses of various community infrastructures related to sea level rise have resulted in
the identification of risks related to airports, boating facilities, bridges, commercial
harbors, dams, fire stations, hotels, sewage disposal systems, and small boat harbors

and ramps. Maps showing sea level rise related to these infrastructure elements are
included below.

Based on an analysis of data layers provided by the County of Maui, infrastructure
elements that are not at risk of sea level rise in the 3.2 scenario include hospitals, police
stations, public schools, hospice facilities, and skilled nursing facilities.

It is helpful to also have a baseline understanding of the inland penetration of passive
flooding due to sea level rise across the inhabited islands of Maui County. (See Figure
15)
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The following maps show various hard infrastructure assets and their relative risk due to
sea level rise.

Commercial Harbors, Small Harbors, and Boating Facilities

The islands of Maui County are particularly susceptible to sea level rise impacts to
coastal boating facilities of all sizes. Commercial harbors are critical to the importation
of food, fuel, and other supplies, while small harbors and boating facilities are critical to
commercial fishing operations, tourism, subsistence food systems, and recreation. While
there have been some efforts to assess climate change on specific projects associated
with these types of facilities, to date, there are no formal efforts at the state level to
assess commercial harbors, small harbors, and boating facilities for the impact of sea
level rise and coastal flooding on their operations. See Figures 16, 17, and 18 for
locations of at-risk harbors and boating facilities.

Other Infrastructure Systems
Figures 19, 20, 21, 22, 23 and 24 identify risk due to sea level rise for other
infrastructure systems across Maui County for which GIS data is available.

Retired and Abandoned Landfills

Properly retired and improperly abandoned landfills are a concern across Maui County
because many old landfills were located near coastal areas and may be captured by sea
level rise and coastal erosion or flooding. (See Figure 25) In the event that a retired or
abandoned landfill is captured, there is potential for significant contamination of
marine, estuary, and possibly even freshwater systems.
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Electric Utility Systems

Hawaiian Electric has recently worked to address climate change through its Power
Supply Improvement Plan issued in 2016. This plan details the actions planned to
accelerate the transition to 100% renewable energy by 2045. Their efforts surpassed
Hawai‘i's 2020 Renewable Portfolio Standard (RPS) of 30% in 2020 with a Renewable
Portfolio Standard (RPS) of 35%. While moving to renewable energy, particularly
distributed systems, is a climate resilience strategy, electrical systems across the nation
are re-assessing their infrastructure to address the added strain caused by increasingly
large storms and more extreme fire conditions. As a result, Hawaiian Electric has
indicated that it is undertaking a climate change assessment as part of its asset
management planning process. Hawaiian Electric is also engaged in an Integrated Grid
Planning (IGP) effort guided by a directive from the Hawaii Public Utilities Commission
(PUC). This IGP effort includes considerations for increasing the resiliency of electric
generation and distribution systems.

Communications Infrastructure

Telecommunications infrastructure is critically important in the event of climate change-
driven natural disasters, particularly for communities that may become isolated during
emergency situations. Several telecommunications companies operate cell towers
across Maui County, including T-Mobile, Verizon, and Global Tower LLC on Maui Island;
Nextel West Corp. on Lana‘i; and Maui Electric Company on Moloka‘i. Information about
efforts underway to build emergency resilience has not been made available to this
project. However, it will be important to partner with these companies (and others)
moving forward to ensure the safety of Maui County residents. Significant efforts are
underway to address broadband access by a Statewide group known as the Broadband
Hui. Hawaiian Telcom is also engaged in a number of efforts focusing on
telecommunications distribution expansion and infrastructure resiliency.
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lama - All endemic kinds of ebony (Diospyros, synonym Maba), hardwood trees with
small flowers and fruits.

limu — A general name for edible plants living under water
lo‘i — Irrigated patch traditionally created for taro cultivation
lo‘i kalo — Irrigated taro terrace

loko i‘a - Fishpond

loko i‘a kalo — Fishpond in which taro is cultivated

loko kuapa — Walled fishponds

mauka — Mountain

makai — Ocean

mo‘olelo — Successively transmitted narratives that help make up the cultural fabric of
Hawai’‘i

muliwai — Estuary

‘ohana — Family

‘ohi‘a — Flowering evergreen tree
ola — Health

‘olapa — Several native species and varieties of forest trees (Cheirodendron), with
opposite leaves, each leaf divided palmately into three to five (rarely six or seven)
Jeaflets, and with flowers borne in umbels.

olopua — A large native tree (Osmanthus sandwicensis), to 19 m high, in the olive family.
It bears narrow or oblong leaves, yellowish flowers, and biue 1.3 cm- long fruits. The
hard wood, dark-brown with black streaks, was used for spears, adze handles, and
digging sticks.

‘Opae — Shrimp

‘opae ‘ula — Small, endemic, brackish water shrimp used for ‘Gpelu bait.
‘o‘opu — Native goby fish

‘opihi — Limpets

pono- Balance

wai — Fresh Water
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Infrastructure — refers to the built environment such as buildings, energy generation
and distribution systems, water delivery, storm- and wastewater, floodwalls, roads and
highways, bridges, culverts, and many other basic structures.

Pervious surfaces — Surfaces that allow water to percolate through to the area
underneath rather than becoming runoff (Also see “Impervious surfaces”).

Resilience —the ability of people and their communities to anticipate, accommodate
and positively adapt to or thrive amidst changing climate conditions and hazard events.

Sustainability — A broad concept that refers to meeting the needs of the present
without compromising the ability of future generations to meet their needs.

Urban Heat Island — The increase in temperature within an urban area as compared to
the surrounding rural and naturally vegetated areas. This additional heat comes from
heat-absorbing buildings, impervious surfaces, channelization of waterways, and the
removal of canopy cover.
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Areas as risk to extreme heat and/or wildfire - central valley and south shore and
Lahaina. Shoreline loss in the Kihei, Maalaea, Lahaina, Makena, Kaanapali, Napili, etc.
area. The old Kihei road, as well as the Lahaina highway 4-5 mile section that is still VERY
CLOSE to the water and already getting over-run by king tides The basic problem of
affording a house is what is driving local people to leave....we presently have the
HIGHEST COST OF LIVING in the nation.....the influx of people of high incomes is certainly
contributing to the cost of living. Low-cost housing in the Wailea and Ka'anapali areas
were NOT developed in the 1970's as planned and the workforce on maui has an
extremely long commute on basically fossil fuels from the central part of Kahului to work
and back which adds to the problem.

Coastal erosion and impacts on roads, structures, etc.

We don’t have anywhere else to go in Lahaina if there is an emergency. When our
power goes out it takes a while to get it on. Most power seems to be used for tourists
and ours comes on last

All shorelines and properties adjacent to drainage ways are at higher risk. Maui
County is experiencing water shortages and need to make adjustments like communities
on the mainland. We need to stop focusing on requiring trees and other vegetation in
residential communities and move toward water conservation measures. Currently 40%
of Maui's potable water is being used to maintain landscaping nonessential to the
preservation of life and food supply. Yet, policies such as the requirement of tree
planting and landscaping whether by law or homeowner association rules place a high
burden on water supply. | personally use WAY more water keeping the County trees and
landscaping on my property to the standard of the association than | use to shower,
laundry, cook and wash dishes. Many communities on the mainland now only allow turf,
rock gardens and the like to reduce the burden on potable water supplies. We are
already there but politicians will not acknowledge the problem because it would be
unpopular to cut down on what are deemed precious trees and beautification. The
current laws are antiquated. Heard of the tipping point? It is already too late for the
climate and water shortage problems in Maui County. The mild suffering should have
started decades ago so that at least two generations by now would have been educated
about water conservation.

The central valley is a fire risk to Kihei where | live. Flood control projects east of our
town can serve duel purposes. Fire brake and flood control

I am more deeply concerned about the effects to our watershed, native plants, birds,
etc.

Place a cap on how many people are moving to maui
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Very concerned about the erosion and sea levels rising. I've seen it first hand over in
Kahana by S turns, the beach is barely there. Sand bags and caution tape are part of the
views. I’'m worried about the erosion along the Pali, since there is only one way in and
out. Everything is brown from lack of rain. | worry about farmers being able to grow
produce and animals finding water.

I live on Molokai in a low lying area on the east end. SMA or special management
area designations have made it really hard or even impossible for me to improve on
properties that has been in my family for generations. Because of climate change,
certain regulations have been set in place that prevent native hawaiian families like
mines the opportunity to build dwellings, bathrooms, or even clear land for farming. The
issue of sea level rise is being used to control insurance rates for homes in these areas
and are also affecting the monetary process at which someone is able to get permits for
building in these areas. Basically you can't build or improve unless you can afford to get
special permits. Native hawaiian families are struggling while real estate companies are
selling homes in these low lying areas for upwards of 1 to 2 million dollars, raising
property value and taxes. Hawaiians are being forced into a lifestyle that they did not
choose or in most cases, did not want. Something needs to change, and using climate
change as a means of raising the monetary processes that you are legally obligated to
abide by is a challenge that the rich who are moving here can afford, and the indigenous
people who's families lived here for hundreds and even a thousand years can't live here
anymore.

Everyone and the entire island will be affected.

| am an avid diver at Olowalu and am concerned about the trash that enters the
nearshore areas there from human consumption as well as the condition of the coral
there. During Covid, there was much recovery of the wildlife in the area, which was great
to witness. | believe it had alot to do with the lack of tourists in the area.

When they close the Pali due to wildfires. | think building should be farther away
from the ocean, | dont think they should be able to repair, just relocated their buildings,
especially their accessory buildings and swimming pools, etc.

Damage to watersheds, water collection and flood control, endangered plants, and
open and forestry lands due to rampant deer overpopulation.

People are resilient and will find ways to cope with impacts like less jobs and higher
heat. The shoreline, coral reefs and fisheries will be greatly impacted. Places down hill
from leeward slopes are in more danger from floods as drought, deer and ranching land
create less live vegetation to hold soil. The flooding that hit Kihei in 2021 will happen
more often and in places like West Maui. Landslides on Hana highway will be more
common due to sever weather. Wildfire will start in places normally not normally
associated with fire like Wailuku/Waiehu. Due to drought, Wailuku/Waiehu gets less
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rain and the grasses can be seen turning brown. The other major concern is people
moving here to escape climate change issues in other places. The west coast of the
Mainland is already moving to Maui to escape drought and wildfires. They cause higher
housing prices, use up valuable water, and move to places that should be available to
local families as we persevere though climate change.

Stop the government/AB Baldwin and Mahi Pono from stealing and diverting water
and we won’t have these problems.

I’'m unconcerned by all of the perceived climate change events you mention above.
Anthropological climate change claims is a hoax

I am particularly concerned about the airport and Kahului. | think this area is starting
to experience some of the effects of urban heat, which will only be amplified by rising
temperatures. | also am concerned for Kihei and Lahaina, which was similarly developed
and do not have enough native plant life to help dissipate the urban heat from buildings,
roads and sidewalks. For wildfire, | am primarily concerned for Kihei and Wailea because
if you get stuck down there on the La Perouse side, there’s no road to escape to Kaupo or
connect up to Ulupalakua. This evacuation road would be crucial in my opinion. Same
with the road from Lahaina to Waihee. This road is untenable at best and definitely not
safe for the average car. This again is an evacuation risk should Lahaina experience a
major fire, which has happened frequently in recent years.

Climate change resulted in bipedal-ism in early hominids when forest habitats turned
into dry savannas. Climate change has always resulted in migration of people. If you
don't understand history you can be easily be misled by the 'science’ of anything. Climate
change is a tool of the elites to change our behavior and control us.

Wear Maui, due to over tourism, too many cars, not enough water capacity abs too
much. Holding causing erosion issues

We have TOTALLY mismanaged our ocean reefs. The mass taking of fish has been
ridiculous. I do not think we (Maui and Hawai‘i) can do much to change the ocean
temps.

I believe that | am less impacted at home now that I've moved to Makawao

Very concerned about our sustainable living here on Molokai with freight and grocery
cost being high we rely heavily on our natural resources to survive. Most of Molokai took
a hit last year due to drought conditions and it affected our deer population quite
heavily, and our homesteaders who rely on crops also took a hit from starving livestock
throughout the island.

Seems to me that there's unlimited fishing island wide. There needs to be a
moratorium on vacation rental and enforcement of existing law. Traffic management is
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and most families cannot afford these high costs. Federal and state need to step in and
offer significant financial assistance in this area.

Drier season directly impacts our farm. We have experienced crop loss and emerging
pests due to draught conditions in the past year and worry the it will only continue to get
worse

Employment is not an issue for me personally, as | am retired. And energy is not an
issue for me personally as | have solar and batteries. The only direct effect of climate
change that | personally have experienced is beach erosion.

Gathering healthy deer was non-existent as they were all starving and weak.
I am fortunate to not really be that impacted.

| feel climate change is a problem but also an opportunity for long-range planning.
Unfortunately | think many environmentalist feel the carrying capacity of Maui is maxed
out now. What about our children and grandchildren. Developing our water,
wastewater, food, and shelter increases our carrying capacity. I'm an optimist.

I have not felt many impacts of climate change. Most of the negative impacts | have
experienced are from the response to climate change. Government waste. High taxes.
Over-regulation.

I think the biggest thing we will feel is rising costs of living from importing more and
more food if the food security does not get figured out locally. | also think unless Maui
county commits to 100% renewable energy we will continue to see rising energy costs for
families, whereas | believe even with climate change, renewable power is our best bet
combined with energy storage.

in Molokai a lot of families are effected by climate change. for example the crops and
food we grow here take a hit because of it. jobs are lost because its to hot or no jobs
because certain plants cant grow right to sell.

It is just getting hotter and drier and already affecting water supplies and agriculture.

Just watching the beaches along Honoapi’ilani Highway become smaller and smaller
over the years due to sea level rise is very sad. | feel like one day the beaches will all
disappear and it will be too late for a change.

Man made climate change isn't real, according to climate 'experts' 70 years ago we
are suppose to be in an ice age right now, there are tons of other failed climate change
predictions. Stop supporting and wasting tax payer money on pseudoscience.

Most noticeable is sea-level rise/beach erosion at my grandparents house, drier land,
hotter days. It's disheartening and scary to experience these changes. Hawai'i is home

119 | Climate Change Vulnerability Assessment



for my entire family and we're all worried about how these changes could result in loss
of land/resources/culture and even make it unlivable here.

No one likes to be put in difficult situations. Its important to check and try to work
something out before things get out of hand. | feel scared and aware now that this
subject may cause an effect on everyone. ' Lets try to figure out something'.

Oceans/reefs have been decimated since | was young, Rain forest not raining.
Overuse (tourism) and lack of education (tourists). We need better balance of tourism
and quality of life. Very very sad. Especially for our keiki and future generations

Over 40 years ago fish was more plentiful and the ocean was a place we went to cool
off during the dog days of summer. Now the water temperature has risen and the ocean
waters are not as cool as when we were younger. | don't enjoy going to the beach as
much now.

Same

Some places where | used to catch fish cannot be accessed anymore because of
erosion and it is underwater. Also, where | live in Kahului, it is getting hotter and hotter.
Like you folks stated earlier, more days of temps in the nineties. Back in 2019 was
especially bad. Because of the heat, more artificial cooling methods (ac, fans) are being
utilized, thus more energy use. More energy use only exacerbates the problem, because
more greenhouse gases are produced. More use of solar power might be a solution.

The biggest impact are brush fires, heat, and access to roads which are near the
ocean. With so many vehicles on the road we cannot afford to lose any major roads of
travel. Brush fires a few years back left me stranded in Kahului until very late at night
with nowhere to go. Do we have enough fresh water with all the new developments
coming up? There was a shortage for years.

The heat in Pukalani past 2 years-necesity for a/c impacting rental prices - but now |
moved to Makawao its a way better climate and micro-climate where | live:)

The rising cost of food & housing puts a serious pinch on our discretionary spending.
It gets more difficult every month to make ends meet. I’m on a fixed income & cannot
imagine 20 million for a house let alone afford it.

There is continuing concern about the long term effects of rising sea levels. As Maui
County moves away from being an agricultural community to a more tourism based
economy. It is important to develop infrastructure that supports the current tourism and
mitigates the effects on the locals.

Unsure
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We are on water catchment so the increase in dry weather in our windward areas is
especially concerning to my family.

We live on water catchment. Need rain.

We work in Olinda on a succulent farm and | have noticed the succulents are
EXTREMELY happy with the lack of wind and rain. That’s a problem. We have plenty of
fail safes for succulent death but this year didn’t have to rely on any of it. There just
wasn’t enough rain and that is NOT good. We are stressed and concerned. | live on a
farm in Keokea and we have noticed significant drought in the summer months. It is
stressful to think we might not be able to sustain ourselves with just rain water as we
had done for years.

Worried what is going to happen in the future if nothing is done or no changes made.

Central Maui was green and lush with sugar cane and pineapple, water for these
crops came from the rain and ground water back then. With the population growth and
the lost of sugar and pineapple Central Maui is like a dust bowl, recharge of the ground
water non-existence.
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