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New Aloha Stadium Entertainment District Climate Change - Sector Resilience
Halawa, O‘ahu Assessment

EXECUTIVE SUMMARY

This New Aloha Stadium Entertainment District (NASED) Climate Change - Sector
Resilience Assessment was prepared by Wilson Okamoto in response to the City and
County of Honolulu Department of Planning (DPP) input received during the 30-day
comment period for the Programmatic Draft EIS. DPP submitted a formal comment letter
requesting the examination of potential impacts on specific sectors. The purpose of this
report is to summarize the findings of a climate change assessment for the proposed project
and to identify the potential direct, indirect, and cumulative impacts that may be associated
with the construction and operation of the New Aloha Entertainment District as it relates to
climate change. This assessment considers how climate change would impact the proposed
project as well as how the proposed project would impact climate change.

Climate change impacts were based on region specific trends identified for the State of
Hawai'‘i from a qualitative frame view that is primarily centered on available data and metrics.
Region specific climate change trends likely to affect the project or be affected by the project
include a rise in air temperature and variations in rainfall patterns. Other region specific
climate change trends such as flooding, sea level rise and shoreline erosion are not
anticipated to affect or be affected by the project due to the location of the project site outside
of areas of vulnerability. Cumulatively, the proposed project is anticipated to generate GHG
emissions that will contribute to the overall concentration of GHG in the atmosphere. Various
design strategies and mitigation measures have been incorporated into the proposed project
that will minimize potential impacts. Additional mitigation measures and best management
practices are recommended to further minimize these impacts.
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1. INTRODUCTION
1.1 Project Overview

The Proposed Action encompasses the construction the Stadium Development and will be
supported by complimentary Real Estate Development. The build out of the Proposed Action
is anticipated to be accomplished through the immediate construction of the New Aloha
Stadium and Initial Entertainment District and is intended to ultimately deliver a vibrant,
thriving community-centric entertainment district that will offer a range of resident and visitor
amenities, invigorate economic development and job creation, and celebrate Hawai‘i's spirit
of achievement and resiliency as well as the history and culture of Aloha Stadium and the
communities that surround it.

The development and construction of the Proposed Action will be pursued under series of
arrangements between the Proposing Agency and a one or more private District Developers,
herein, singularly or collectively referred to as “District Developer(s)” over a period of several
years. The Programmatic Final EIS discusses this development and construction occurring
within to actions being the Stadium Development and the Real Estate Development. These
two developments are intended to illustrate various impacts and requirements for potential
milestones of development. In practice, development may occur in a more linear (or other).

The Programmatic Master Plan (PMP) sets forth the vision for an initial tranche of
development that consists of the construction of a new 27,500 - 35,000 seat Stadium and
supporting Initial Entertainment District consisting of approximately 700 residential units,
263,000 Gross Square Feet (GSF) of retail and entertainment, 83,500 GSF of office space
and 240 hotel keys, along with supporting infrastructure and public amenity and requisite
utilities. This Initial Development is intended to serve as a catalyst to support a New Aloha
Stadium and set the stage for the remainder of the Proposed Action to be sequentially
developed in the future. The Proposed Action’s total Real Estate Development is envisioned
to encompass approximately 1,813 residential units, 680,500 GSF of retail and entertainment
space, 216,000 GSF of office space, and 621 hotel keys. Crawford Architects has developed
this program based on detailed market analysis of the Project Site and Project Region
conducted by Victus / RCLCO in 2019.

1.2 Project Location

The NASED site, herein also referred to as the “Project Site”, is located in Halawa in the
central portion of the island of O‘ahu (See Figure 1-1: Project Location Map). Halawa, herein
also referred to as the “Project Region,” is situated approximately 8 miles to the west of
downtown Honolulu on the eastern side of Pearl Harbor's East Loch. The Project Site
encompasses approximately 98 acres and can be further identified by four discrete adjoining
Tax Map Key (TMK) parcels partially separated by Salt Lake Boulevard (See Figure 1-2:
TMK Map). The larger northeastern parcel, TMK: [1] 9-9-003:061 at 99-500 Salt Lake
Boulevard includes the existing Aloha Stadium and an adjacent parking area to the southeast
generally bounded by Kamehameha Highway on the west, Moanalua Freeway on the north,
the H-1 Freeway on the east and Salt Lake Boulevard on the south. The smaller parcels to
the west, TMK: [1] 9-9-003:055, 070, and 071 at 99-501 Salt Lake Boulevard, and 99-252
and 99-232 Kamehameha Highway are generally bound by Kamehameha Highway to the
northwest, and legs of Salt Lake Boulevard on the northeast, southeast and southwest sides.
TMK: [1] 9-9-003:071 will contain the future Halawa/Aloha Stadium HART Transit Station.
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1.3 Existing and Surrounding Land Use

The Project Site is situated near large residential and commercial areas, across
Kamehameha Highway from Joint Base Pearl Harbor-Hickam and adjacent to the Halawa
Interchange, which is the largest highway interchange in the State of Hawai‘i, converging
Interstate Routes H-1 (Queen Liliuokalani Freeway), H-3 (John A. Burns Freeway), H-201
(Moanalua Freeway); and Kamehameha Highway (Route 99), which collectively provide
access to urban Honolulu, Ko‘olau Poko, ‘Ewa, and Central O‘ahu (See Figure 1-3:
Surrounding Uses Map)

Within the Project Region, and immediately southwest of the Project Site across Salt Lake
Boulevard are the Pu‘uwai Momi Public Housing project, the Halawa Valley Estates single-
family subdivision and the Stadium Marketplace shopping mall, the latter of which is
anchored by a K-Mart and a Sack N Save supermarket. To the southeast across Interstate
H-1 is the Crosspointe Townhome Community and across Kahuapaani Street from there is
Stadium Mall, which includes the only permanent public ice skating rink in Hawai‘i at Ice
Palace Hawaii. Further to the southeast are the residential communities of Foster Village,
Aliamanu and Salt Lake. Within these communities, there is a mixture of single and multi-
family residential developments as well as Radford High School, a public school
administered by the Hawai‘i Department of Education (DOE), Salt Lake District Park, the
Honolulu Country Club golf course, and neighborhood and regional commercial centers.

The Project Site is located approximately 0.25 miles from the nearest shoreline of Pearl
Harbor’'s East Loch, and 0.7 miles to the northeast of The Pearl Harbor Visitor Center and
Historic Sites complex. The Pearl Harbor Visitor Center and Historic Sites complex receives
approximately two million visitors per year. Much of Pearl Harbor and more than 10,000
acres of adjacent properties are occupied by the U.S. Navy, including the Naval Station Pearl
Harbor and Pearl Harbor Naval Shipyard (the regional maintenance center for the U.S.
Navy). In 2010, the Navy and Air Force merged their two nearby bases; Naval Base Pearl
Harbor joined with Hickam Air Force Base to create Joint Base Pearl Harbor-Hickam. There
are over 17,500 active duty U.S. Military and over 20,000 dependents and civilians located in
Joint Base Pearl Harbor Hickam. The Pearl Harbor Naval Shipyard is the largest industrial
complex in Hawai‘i, with a workforce of 4,700 civilians and military personnel (Foley &
Lardner, 2014).

To the northwest beyond the Halawa Interchange is the residential subdivision known as
Halawa Heights, which extends up the hillside to Marine Corps Base Hawai‘i, Camp H.M.
Smith. The installation serves as headquarters for U.S. Marine Corps Forces, Pacific; U.S.
Pacific Command; and other regional commands and detachments. On a lower portion of the
subdivision is the DOE’s Gustav H. Webling Elementary School.

The town of ‘Aiea is located to the north across Moanalua Freeway from the Project Site.
The area is home to a small strip mall, the ‘Aiea Shopping Center, which contains the ‘Aiea
Bowl bowling alley, a Times Market supermarket, restaurants, and other businesses. The
area also includes several churches, schools and other community facilities including two
DOE schools, ‘Aiea Elementary School and Alvah A. Scott Elementary School.

‘Aiea is divided by Interstate H-1 (Queen Liliuokalani Freeway) with the northeastern portion
(mauka side) containing more businesses and public facilities such as ‘Aiea Intermediate
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School, ‘Aiea High School, ‘Aiea Public Library, all of which are part of the DOE system, and,
‘Aiea District Park. Rising mauka towards the Ko‘olau Mountain Range is the residential
subdivision of ‘Aiea Heights. Makai (southwest) of ‘Aiea Town across Kamehameha
Highway is ‘Aiea Bay State Recreation Area, which lies along the shoreline of ‘Aiea Bay, a
small inlet of Pearl Harbor's East Loch. Forming the northwestern side of ‘Aiea Bay is
McGrew Point, where the McGrew Point Naval Housing Area is located.

On the west side of McGrew Point, Kalauao Stream discharges about 400 feet west of Loko
Pa‘aiau Fishpond, which is one of three fishponds that remain relatively intact out of 22 that
historically were located along the shoreline of Pearl Harbor. At the invitation of the U.S.
Navy, Hawaiian civic clubs and members of the ‘Aiea community are restoring the fishpond.
The fishpond is located in the ahupua‘a of Aiea, which relatively small, sandwiched between
Kalauao Stream and ‘Aiea Stream, which drains into ‘Aiea Bay about 0.60 mile to the
southwest. Nevertheless, the postal district of ‘Aiea, zip code 96701, includes the areas of
Red Hill on the east side of Interstate Route H-3, Halawa, ‘Aiea, Kalauao and Waimalu.

Northwest of Kalauao Stream is the ahupua‘a of Kalauao, which extends to Waimalu Stream
to the northwest. This area has seen extensive development in recent decades, creating a
commercial and residential hub commonly referred to as “Pearlridge.” The area, located less
than two miles northwest of the Project Site, is dense with commercial development (retail
and office), high-density apartment buildings, light-industrial uses, a medical complex, and
various community facilities. The area gets its name from the Pearlridge Center, the largest
enclosed shopping center in Hawai‘i. Now renamed simply Pearlridge, the mall houses over
170 stores, food courts, numerous full-service restaurants, 16 theaters, an emergency clinic,
and an 8-story office complex. Amidst Pearlridge remains the iconic Sumida Watercress
Farm that harkens back to an earlier era of agriculture in the area.

1.4 Purpose and Objectives

The purpose of the NASED Climate Change - Sector Resilience Assessment is to
supplement the Programmatic Final EIS by providing an overview of climate change
projections and an analysis of the expected impacts of climate change as it relates to sector
specific resilience within the Halawa Region, and the State of Hawai'i in general.

The objectives of this report are:

e Review and summarize existing climate research within the Halawa region, and the
State of Hawai'i in general.

e Establish an understanding of existing conditions at the Project Site, including
observed current climate change trends and future projections.

e Assess current and future climate change trends that have the potential to impact the
Proposed Action.

¢ Analyze the potential impacts climate change will have on sector specific resilience,
such as sector vulnerabilities.
Provide recommendations for best management practices (BMPs) and mitigation
strategies to avoid or minimize potential climate change impacts.

1-3
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2. EXISTING CONDITIONS

2.1 General Climate

Climate is defined as long-term averages and variations in weather measured over a period
of several decades. The climate system includes the land surface, atmosphere, ocean, and
ice. The climate of O‘ahu is relatively moderate throughout most of the year and is
characterized as semi-tropical with two seasons. The summer period runs from May through
September and is generally warm and dry, with predominantly northeast trade winds. In
contrast, the winter season runs from October through April and is associated with lower
temperatures, higher rainfall and less prevalent trade winds.

The Project Site is located in Halawa in the ‘Ewa District of Honolulu on O‘ahu. The area is
characterized by abundant sunshine, persistent trade winds, relatively constant
temperatures, moderate humidity, and the infrequency of severe storms. Northeasterly trade
winds vary from 10 to 20 miles per hour on average and prevail throughout the year although
its frequency varies.

The mean temperature measured at Daniel K. Inouye International Airport (HNL), located
approximately three miles away, ranges from 70 degrees Fahrenheit (°F) in the winter to 84
°F in the summer. Average annual precipitation at the Project Site is approximately 30
inches, with rainfall occurring mostly between October and March.

2.2 Topography

The island of O‘ahu is a volcanic doublet created by the extrusion of basaltic lava from the
Wai‘anae and Ko‘olau Shield Volcanoes. As volcanic activity ceased, erosion incised deep
valleys into the shield volcanoes and formed the Wai‘anae Range to the west and the
younger Ko‘olau Range to the east. The term “range” indicates that they have lost most of
their original shield outlines and are now long, narrow ridges shaped largely by erosion.

Between 30,000 and 800,000 years ago volcanic activity returned to portions of the island of
O‘ahu as a series of localized flows followed by explosive cinder and tuff cone formations.
The oldest of the eruptions at Aliamanu Crater caused the initial large diversion of Halawa
stream to the north of its original location thereby resulting in the deposition of alluvial soils.
The Project Site is located on the Southern O‘ahu Coastal Plain and north of Makalapa
Crater and northwest of Aliamanu and Salt Lake tuff cones. In general, the subsurface
materials underlain by the Project Site consist of alluvial soils and volcanic tuff overlain by
recent fills. There are no known lava tubes or caves within the Project Site.

The topography of the Project Site is generally flat with no steep slopes (i.e., no slopes
greater than 20%), primarily because the Project Site was graded extensively during
construction (See Figure: 2-1 Topography Map). Terrain at the Project Site slopes gently
with existing ground elevations that range from about +65 feet Mean Sea Level (MSL) in the
north to about +5 MSL in the south.
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2.3 Soils

According to the U.S. Department of Agriculture (USDA), Natural Resource Conservation
Service, soils within the Project Site are classified as Waipahu Silty Clay (WzA), Makalapa
Clay (MdB), and Honouliuli Clay (HxA) (See Figure 2-2: Soils Map).

Waipahu Silty Clay (WzA), 6 to 12 percent slopes. This series consists of well-drained soils
on marine terraces on the island of O’ahu. These soils are developed in alluvial fans derived
from basic igneous rock. They are nearly level to moderately sloping. Elevations range from
sea level to 125 feet. Runoff is medium and the erosion hazard is moderate. This type of soil
is commonly used for cultivating sugarcane and urban development.

Makalapa Clay (MdB), 2 to 6 percent slopes. This series consists of well-drained soils on
uplands on the island of O’ahu, near Salt Lake Crater, Diamond Head, and the Mokapu
Peninsula. This soil type is formed in volcanic tuff and is gently sloping to moderately steep.
Elevations range from 20 to 200 feet. The permeability and runoff are slow, making the
erosion hazard slight. This soil is clayey, very sticky, and very plastic. Makalapa Clay has a
high shrink-swell potential. This soil is commonly used for urban development and pasture.

Honouliuli Clay (HxA), O to 2 percent slopes. This type of soil is well-drained and underlies
the coastal plains on the island of O‘ahu in the ‘Ewa area. This soil develops in alluvium
derived from basic igneous material. They are nearly level and gently sloping. Elevations
range from 15 to 125 feet. Permeability and runoff are slow, making the erosion hazard
slight. This soil is clayey, viscous, and very plastic. Honouliuli Clay has a high shrink-swell
potential. This type of soil is commonly used for cultivating sugarcane, truck crops, and
pasture.

Hanalei Silty Clay (HnB), 0 to 2 percent slopes. This soil is on stream bottoms and flood
plains. Found in small areas on O‘ahu, they are very deep, well-drained alluvial soils and
areas of very poorly drained to poorly drained clay soils that are strongly mottled and are
underlain by peat, muck, or massive marine clay. The permeability is moderate and runoff is
slow and the erosion hazard is slight. This soil is commonly used for sugarcane, taro, and
pasture.

Kawaihapai Clay (KIA): 0 to 2 percent slopes. The Kawaihapai series consists of well
drained soils that formed in alluvium derived from basic igneous rock. Kawaihapai soils are in
drainage ways and on alluvial fans on the coastal plains. The permeability is moderate and
runoff is considered to be slow to medium. The soil is primarily found in the islands of
Molokai, Oahu and Hawaii. The series is about 7,600 acres in extent across the three
islands.
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24 Water System

Potable water in Halawa is supplied by the CCH Board of Water Supply (BWS), The CCH
BWS conveys potable water to users in the Halawa region through a system of water mains
that follow the major roads in the district.

Specifically, the offsite BWS water system in the vicinity of the Project Site consists of 36-
inch concrete cylinder pipes running along both Salt Lake Boulevard and the Moanalua
Freeway. A looped 36-inch water line runs around the eastern and southern portion of the
parking lot adjacent to the stadium connecting the 36-inch water lines that run along
Moanalua Road and Salt Lake Boulevard. The looped 36-inch water line has two 8-inch
laterals with 8-inch meters (M/N#03182022 and 03182025) on the east and west of the
stadium that connects to a looped 8-inch water line running around the interior of the
stadium. At the north corner of the stadium, an 8-inch lateral with a 6-inch meter (M/N#
05150000) connects to the 36-inch water line. Also connected to the 36-inch main at the
southwest corner of the Project Site along Salt Lake Boulevard is a 1.5-inch and a 2-inch
water meter. Not associated with supplying water to the stadium is a 24-inch Navy water line
crossing over the northeast end of the site property along Aiea Access Road. Existing water
infrastructure is shown on Figure 2-3: Existing Water System Map. Additionally, the
conceptual plans outlining potential alignment of proposed site water infrastructure are
shown in Figure 2-4.
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25 Wastewater System

Wastewater from the Project Site, as well as the greater region of Halawa, is collected for
treatment and disposal by the CCH Department of Environmental Services’ (ENV) Honouliuli
Wastewater Treatment Plant (WWTP). Honouliuli WWTP is the second largest WWTP on
O‘ahu and has a design capacity of 51 million gallons per day with all units in service. Since
the WWTP became operational in 1984, it has undergone several expansions and upgrades
to address growth within the service area and additional treatment needs.

There is an existing 21-inch gravity flow sewer main running east to west across the parking
lot north of Halawa Stream with a 12-inch lateral extending from it that provides service to the
stadium. This 21-inch main continues to the Halawa pumping station at the southwest corner
of the Project Site. From the Halawa pumping station a 21-inch force main conveys
wastewater uphill along Salt Lake Boulevard after which the flow is alternately conveyed by
gravity and pumps, together with additional flows collected along the way, until it reaches the
Honouliuli WWTP.

Another existing sewer main owned by the Navy that ranges in size from 16- to 18-inches
also runs along the eastern and southern portions of the parking lot adjacent to the existing
stadium. This main eventually connects into the 24-inch Navy sewer line along Salt Lake
Boulevard. The Navy sewer line runs from east to west through the middle of the stadium
and ranges from 12 to 24-inches. The Navy’s wastewater system is independent of the City
and County of Honolulu (CCH) system and does not serve the Project Site. Flows collected
by the Navy’s system are conveyed to the Navy’s Kamehameha WWTP for treatment and
disposal. Existing sanitary sewer system infrastructure is shown on Figure 2-5: Existing
Sanitary Sewer System.

Currently, CCH Department of Environmental Services (ENV) is assessing a program to
upgrade and/or expand the existing East Interceptor System, which includes Halawa, to
accommodate wastewater flows projected. The timeframe for completion of the City East
Interceptor wastewater collection system is 2037-2040, depending on the construction option
to be selected by CCH. ENV’s program includes replacement, upgrades, and rehabilitation
of wastewater pump stations (WWPSs), force mains, and trunk sewers to increase capacity
and rehabilitate the existing conveyance system.

2-8



Ileme{ ‘nye,0 ‘emejeH
JOLISI JUSLILIBLISIUT WNIPE)S BYOY MaN

wa)sAg Jamag Alejiueg bBunsixg
G-z 34NOI4

7

0SE =0 TW0S R | 4 b
e LEON Vo \ &&@ r A
4088 G ‘ v oA B <, i 7
y y i) e T ‘?TV. \. s
% Voo e %, ria
% y | Y = ‘v&v e
s N 3 \ 5 i N30 7
JIOHNYIN 43M3S M - {118 AR INYTVION 7 \\
WNWIMIS s N N | | : A S
INMTNIVIN 30804 51— NoO% . } / zpsx
NN | | . &
SUAMLOINONY e e e %% i \, AL
K ) | 4
ANTALYIONd  ———— N \ . {st
aN3o3 s T ANIHAMIS AN <
Vo HONF81 ONLLSIXA B
. \ b AL TICHRYA %ﬁ% mﬁ
f | LMY - \mmgmw ONILSIX3 ; I[ls_%._% s
g HIMIS ONILSIXT ; 3 s
i £ rHONHZONISIX Y3418 VMY TVH
“_m :.(,._.,.. \ .
f 1zal S
_“ AU" ) “ e
]
= <
\..\.. (f M
sk = ;
g A |
s | ]
s £ \ o
K A ‘, S
/ | Jv LivH 40 SOAVA N i
/ ! g INIW3SY3 ¥IMIS j
C INTHIMES AN B o
/' HONKZL ONHSKa - 300N~ ~—
i E L[ ' i
m_ o i 2 T - }., | | ! e
i _ EIRNETES . P \
F q NVl e A Sigh V- 4 INYIMIS AW |
4 <% 3 2 HON-7Z ONILSIXZ S
Q3NOaNYEY /ﬂ N e il G
{ ONILSIX - Ny Ihﬁ T~ / ’
! -, e H_ Ol / s
‘ : NOILYLS dind i T et ,\m 7Y
M HILYMILSYM VIIYH | N II/MI..... 1 S.LINIT SN
| % WOM NIV 380d. 7 e _ Sos O —-193royd |
! HONIFLZONIISIA — 1 _ N i et 93ro i
m_ _ o 0 R\ g
H_ AN i = 1) A
: e f il
| g NMENES \ S R 1 N
: N HONHEONISDG 40 L ik & 7 P
DCHSD S —— Il.ll'lllj e e — ll ll& - —— . s
zmmmoow = = (LVISAMHVHIWVHINWY— e e
N =4 = pol




New Aloha Stadium Entertainment District Climate Change - Sector Resilience
Halawa, O'ahu Assessment

2.6 Electrical Systems

Electrical power on the island of O‘ahu is provided by Hawaiian Electric Company (HECO).
HECO generates its electricity from oiled fueled power plants in Pearl City and Kapolei, a
waste-to-energy power plant (HPOWER) in Kapolei and other renewable energy generators
across the island. The HECO distribution system in the vicinity consists of aerial 12-kilo-volt
(kV) primary distribution and aerial secondary distribution system conductors.

Electrical and communication services are transmitted through underground and aerial lines
located in the Project Site. HECO owns approximately 3,000 miles of electrical transmission
and distribution lines, of which more than 40% are underground (HECO 2019b). Although
overhead lines are more vulnerable to adverse weather conditions and objects contacting
lines, underground lines are more vulnerable to damage from water penetration and
construction excavation.

An Electrical Infrastructure Report was prepared by Pragmatic Professional Engineers to
assess the existing capacity of the electrical infrastructure for the Project Site and to
determine the anticipated electrical load after development of the Proposed Action. The
electrical load calculation for the re-development is based on Master Plan Option B, dated
January 15, 2020, which included fourteen separate buildings.

Currently, the Project Site is served by a medium voltage 115-kV service line with a 125-amp
fuse from HECO via a primary meter. The existing Project Site has the capacity for
approximately 2,500,000 watts of power usage. According to an electrical study dated
December 11, 2009 the peak demand of the Stadium was noted in a 1997 Electrical Power
Distribution System Assessment Report to have reached approximately 2,100,000 watts (W)
The existing emergency power system at the Project Site includes a 300-kilowatt (kW) diesel
generator with a fuel tank, which is not base-mounted; an associated automatic transfer
switch; all distribution equipment, including a main switchboard; step-down transformers;
277/480-volt panels; and. 120/208-volt panels. However, the equipment for the emergency
power system is near or at the end of its useful life.

2.7 Flora and Fauna

AECOS prepared a Natural Resources Assessment for the Proposed Action and Project Site
in December 2019 which presents the results of a natural resources survey, namely flora and
fauna resources, at the Project Site. Below is a brief summary of the findings of that report.

The methods used to collect flora and fauna data for the survey included a wandering
(pedestrian) transect, avian point-count stations, and visual and auditory detection and
observations. The Project Site is characterized as a highly altered urban environment. The
Project Site itself is completely developed, currently characterized by the existing Aloha
Stadium and paved surface parking lots. There are pockets of landscape plantings located
throughout the Project Site and less maintained areas along the borders of the Project Site.
The main parking lot is landscaped with monkeypod trees. As Halawa Stream crosses
through the Project Site on the southern end, is entirely confined within a concrete-lined
channel, however, some vegetation has established in the cracks and deposited sediment
within the lined channel. Hence, generally speaking, the Project Site does not provide a
suitable habitat for native species, including endangered, threatened, proposed, or candidate
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species. Consequently, no rare, threatened or endangered flora or fauna species have been
observed to exist in the Project Site. Species most commonly frequenting the Project Site
and vicinity are typical of urbanized areas and consist of common introduced flora and fauna.

Vegetation at the Project Site is comprised of landscape plantings scattered weedy growth.
Multiple concentric rings surrounding the existing Aloha Stadium are defined by paved
parking between islands populated by lawn and monkeypod trees (Albizia saman). The
majority of ornamental plantings surround the stadium structure itself. Of the 95 total taxa
identified, only two native species were found. Another three species were thought to be
early Polynesian introductions. The total number of ornamental species is 39 (41% of the
recorded species). No plants of conservation concern or enjoying statutory protection (that is,
listed as threatened or endangered; HDLNR, 1998; USFWS, 2015, nd) were noted in the
survey. No trees listed by the CCH, Exceptional Tree Program occur on the subject parcels
(C&C, 2017).

A total of 28 species of birds were recorded at the count stations or incidentally observed
during the survey. Several wading birds were observed in the Halawa stream channel: koloa
x mallard duck (Anas wyvilliana x A. platyrhynchos cross), ae‘o (Himantopus mexicanus
knudseni), ‘akekeke (Arenaria interpres), and ‘ulili (Tringa incana) are attracted to open water
areas in the stream. The water-obligate bird survey recorded only three koloa x mallard duck
hybrids. Moreover, no state designated Natural Area Reserves, for the recovery of Hawaiian
birds, are located within five miles (Fish and Wildlife Service 2003). However, it should be
noted that the Project Site is not limited to these avian species. It is possible that several
special status avian species overfly and or utilize the Project Site. These may include, but not
limited to, the White tern or Manu o Ku (Gygis alba), Hawaiian Petrel (Pterodroma
sandwichensis), the Newell’'s Shearwater (Puffinus newelli), and the endemic Short-eared
Owl or pue‘o (Asio flammeus).

The mammalian survey results included species that were recorded through visual, auditory,
or observations of animal signs. Observations determined that mammals such as dogs
(heard barking) and the Indian mongoose are present at the or within the vicinity of the
Project Site. No other mammals were observed, although, the Project Site is not limited to
these species as it is probably that a presence of one or more of four alien Murida species
currently established on the island of O‘ahu potentially occupy the Project Site. These
species include the roof rat (Rattus rattus), brown rat (Rattus norvegicus), Polynesian rat
(Rattu exulans hawaiiensis), and European house mouse (Mus musculus) which utilize
resources found at the Project Site on a seasonal or temporal basis. It is should also be
noted that it is possible that the Hawaiian hoary bat overfly and or utilize the Project Site on a
seasonal basis.

An aquatic fauna survey was not conducted as where Halawa Stream crosses the Project
Site, the stream is entirely confined by concrete sides and bottom. Moreover, there have
been numerous previously conducted surveys that provide sufficient information on stream
biota, both upstream and downstream of the Project Site. Due to the poor habitat diversity
and shallow water (sheet flow over the concrete bed) of the Halawa Stream segment at the
Project Site, limits the diversity of aquatic fauna expected to reside at the Project Site.
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Downstream of the Project Site, at the Kamehameha Bridge, Halawa Stream becomes an
estuary. Here, red mangrove forms a grove or mangal that occupies most of the shoreline,
with some pickleweed (Batis maritimus) covering the ground where mangroves are not
present. Tidal influence extend upstream to the concrete footings of the Salt Lake Boulevard
Bridge.

Upstream of the Project Site, Halawa Stream supports populations of native stream
macrofauna. Hawaiian endemic and indigenous freshwater fish and crustaceans have an
amphidromous life cycle: eggs are laid in freshwater stream reaches, and hatched larvae drift
downstream and out into the ocean where they develop for a time before migrating back into
freshwater stream to grow to maturity.

2.8 Natural Hazards

2.8.1 Sea level Rise

Among the impacts associated with climate change is the threat of rising sea levels. The
present rate of global mean Sea Level Change (SLC) is +3.4 £ 0.4 millimeter (mm) / year
(Sweet, 2017), where a positive number represents a rising sea level. SLC appears to be
accelerating compared to the mean of the 20th Century. Factors contributing to the
measured rise in sea level include decreasing global ice volume and warming of the
ocean. Sea level, however, is highly variable. The mean historical rate of sea level change
(RSLC) is +2.21 £ 0.42 mm/year based on monthly data for the period 1947 to 2017.

In 2017, the National Oceanic and Atmospheric Administration (NOAA) revised its sea
level change projections through 2100 (2017 NOAA Report) taking into account up-to-date
scientific research and measurements NOAA is projecting that global sea level rise as
shown by their “Extreme” scenario could be as high as about 8 feet by 2100 (See Figure
2-6: NOAA Global Mean Sea Level Rise Scenarios for 2100). NOAA’s recent report also
identifies specific regions that are susceptible to a higher than average rise in sea level.
Hawai'i has thus far experienced a rate of sea level rise that is less than the global
average; however, this is expected to change. Hawai'i is in the “far field” of the effects of
melting land ice. This means that those effects have been significantly less in Hawai'i
compared to areas closer to the ice melt. Over the next few decades, this effect is
predicted to spread to Hawai‘i, which will then experience a sea level rise rate greater than
the global average.

While the projections are based on the most current scientific models and measurements,
discretion is necessary in selecting the appropriate scenario for planning and design
projects. Selecting the appropriate sea level change projection is a function of many
parameters, including topography, coastal setting, and criticality of infrastructure, potential
for resilience, budget, and function.

An important conclusion of the regional climate assessment is that NOAA’s revised
Intermediate rate is recommended for planning and design purposes in Hawai‘i. The
Intermediate rate projects that sea level in Hawai‘i will rise 4.2 feet by 2100. Given the
recent upwardly revised projections and the potential for future revisions, consideration
may also be given to the Intermediate-High rate for planning and design purposes, which
projects that sea level in Hawai'‘i will rise 6.3 feet by 2100.
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Figure 2-6: NOAA Global Mean Sea Level Rise Scenarios for 2100
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Sea level rise has the potential to impact beaches and shorelines in Hawai‘i. Impacts
may include beach narrowing and beach loss, loss of land due to erosion, and
infrastructure damage due to inundation and flooding. The impacts from anomalous
sea level events (e.g., king tides, mesoscale eddies, storm surge) are also likely to
increase. A 2015 study found that, due to increasing sea level rise, average shoreline
recession (erosion) in Hawaii is expected to be nearly twice the historical
extrapolation by 2050, and nearly 2.5 times the historical extrapolation by 2100
(Anderson et al., 2015).

The Hawai'i Sea Level Rise Vulnerability and Adaptation Report, issued by the Hawai'i
Climate Change Commission (HCCC) in December 2017, has provided detailed
information for 3.2-foot as well as 6-foot sea level rise exposure areas (SLR-XA), which
include the CCH. In response to this report, the CCH Climate Change Sea Level Rise
Guidance document was issued in June 2018 and the Honolulu Mayor’s Climate Change
Directive was issued in July 2018. The Sea Level Rise Guidance document stated the
following:

e The research finds that it is reasonable to set as a planning benchmark up to 3.2
ft. (~1 m; 3.2SLR-XA) of GMSL rise by mid-century as it will be an area
experiencing chronic high tide flooding.

e The research finds that it is reasonable to set as a planning benchmark up to 6 ft.
(1.8 m; 6SLR) of GMSL rise in the later decades of the century, especially for
critical infrastructure with long expected lifespans and low risk tolerance, as it will
be an area experiencing chronic high tide flooding.

The Mayor’s Climate Change Directive stated the following:

2-13

~
wr

~
"



New Aloha Stadium Entertainment District Climate Change - Sector Resilience
Halawa, O'ahu Assessment

e Use the Guidance, Brief, and Report in their plans, programs, and capital
improvement decisions, to mitigate impacts to infrastructure and facilities subject to
SLR-XA, which may include the elevation or relocation of infrastructure and critical
facilities, the elevating of surfaces, structures, and utilities, and/or other adaptation
measures.

Figure 2-7: (3.2 Sea Level Rise Exposure Map), highlights the areas that would be
impacted by 3.2 feet of SLR which includes Halawa Stream as it is tidally influenced.

2.8.2 Flood and Tsunami Hazard

According to the Flood Insurance Rate Map (FIRM), (Community Panel Number 0332H)
prepared by the Federal Emergency Management Agency (FEMA), the Project Site is
designated zone X, an area of minimal flood hazard, where there is a 0.2 percent annual
chance of flooding (See Figure 2-8: Flood Insurance Map). Therefore, the Proposed
Action is exempt from FEMA flood requirements, as well as the requirements to secure
flood insurance.

The NOAA Center for Tsunami Research conducted an analysis of the effects of distant
(i.e., non-local) historic tsunami, as well as a “worst-case” scenario tsunami, upon Pearl
Harbor, and the effects a proposed NOAA facility to be located on Ford Island in the
center of Pearl Harbor (Tanget. al 2006). This analysis found no evidence for a damaging
tsunami within Pearl Harbor, while areas on the south shore of O‘ahu experienced
relatively large run-ups. This assessment suggests that the Proposed Action’s risk for
tsunami inundation is relatively low, compared to other shoreline areas of O‘ahu due to its
proximity to Pearl Harbor and location in relation to Ford Island.

According to the Tsunami Evacuation Zone maps for O‘ahu, the Project Site lies entirely
outside of the tsunami evacuation zone and is within the tsunami safe zone.
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29 Hydrology

2.9.1 Surface Waters

The nearest surface water in the vicinity of the Project Site is Halawa Stream. In its upper
reaches, Halawa Stream arises from two main branches that drain the very crest of the
Ko‘olau Mountains: the North Halawa Stream, which drains the valley area unknown to most
O‘ahu residents until the opening of the H-3; and the South Halawa Stream, which drains the
long, narrow valley to the east that opens on the south side of Red Hill. Their confluence is in
the general vicinity of the highway interchange between Moanalua Freeway (H-201) and H-3.
In its lower reaches, Halawa Stream crosses the southeastern part of the Project Site where
it continues downstream and eventually turns westward before discharging into an estuary
that opens into the East Loch of Pearl Harbor. (See Figure: 2-9 Surface Waters Map).

Halawa Stream is classified by the Department of Land and Natural Resources (DLNR),
Division of Aquatic Resources (DAR) as a perennial stream (watershed code 34002) with a
total stream length of 35.4 km or 22 mi (DLNR-DAR, 2008). Seventy percent of the Halawa
watershed is in the State Conservation District while the lower thirty percent of the watershed
is in the State Urban District (DLNR-DAR, 2008). Halawa Stream is also classified by the
Hawai‘i Department of Health (DOH) as Class 2 inland waters. Pursuant to HAR §11-54-3,
Class 2 inland waters are recognized as waters to be used for “recreational purposes, the
support and propagation of aquatic life, agricultural and industrial water supplies, shipping,
and navigation. The uses to be protected in this class of waters are all uses compatible with
the protection and propagation of fish, shellfish, and wildlife, and with recreation in and on
these waters. These waters shall not act as receiving waters for any discharge which has
not received the best degree of treatment or control compatible with the criteria established
for this class.”

Where Halawa Stream crosses the Project Site, it is confined within a concrete-lined channel
below the general site elevation. A Natural Resources Assessment conducted by AECOS,
Inc. (AECOS) in conjunction with the NASED EIS process included an inventory of
vegetation growing within this channel. A water-obligate avian survey was also performed;
however, no specific survey of the aquatic fauna was made for the reason that the stream is
entirely confined by concrete sides and bottom and numerous previous surveys provide
sufficient information on stream biota, both upstream and downstream of the stadium
property. The most recent survey was made for repairs to the Salt Lake Boulevard Bridge
(AECOS, 2011b). Although the bridge is located just off the stadium property, the 2011
AECOS survey included the lower end of the channel within the stadium parking lot. The
concrete bottom presumably ends a short distance downstream of the Salt Lake Boulevard
Bridge, although the terminus is buried under sediment (2011a).

Water quality measurements and samples for lower Halawa Stream were collected
downstream from the Salt Lake Boulevard Bridge on 314 sampling events between January
2003 and February 2010 (AECOS, unpub.) as part of a construction monitoring program.
Water temperatures and pH levels were generally in compliance with State of Hawai‘i water
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quality standards (HDOH, 2009). Dissolved Oxygen (DO) saturation was in compliance with
the state criterion (80% saturation) about 60% of the time. Lower DO saturation may be
associated with tidal fluxes in this upper estuarine reach of Halawa Stream. The geometric
means for turbidity and total suspended solids (TSS) exceeded both “wet” and “dry” season
criteria. The relatively high particulate levels (turbidity and TSS) in the lower reach of Halawa
Stream likely resulted from erosion and surface runoff during episodic events, and tidal
exchange with turbid water entering from Pearl Harbor.

Three water quality sampling stations were established for the Salt Lake Boulevard Bridge
Project Region. Due to low water flow, these sample locations were selected based on
sufficient water level for filling sample bottles. The “Upstream” station was located within the
concrete channel at the Project Site (one meter upstream of the bridge). The intermediate
station, identified as “Bridge,” was located just downstream of the Salt Lake Boulevard
Bridge off the right bank and just downstream from the end of the concrete streambed. The
“‘Downstream” station was located another meter downstream of the Salt Lake Boulevard
Bridge and downstream from the hardened concrete channel where the streambed is natural.
Results of the water quality samples that were taken on June 15, 2011. Water temperature
was warmer at the Upstream and Bridge stations than the Downstream station. Conductivity
was high at the Downstream station, which is evidence that this station is tidally influenced.
The water was supersaturated with oxygen at each of the stations, which is the result of
photosynthesis by algae in the water or growing on the bottom. Differences in pH were
probably a function of this photosynthetic activity, and the slight salinity at the Downstream
station. The highest pH (9.11 pH units) occurred along with the highest DO saturation (157%)
at the Upstream station. Photosynthetic activity by algae results in an uptake of carbon
dioxide (COz2) from the water, raising the pH and increasing DO. Salinity was less than 1 ppt
upstream from the bridge and at the bridge and 2 ppt at the Downstream station on June 15,
2011.

2.9.2 Coastal Waters

The nearest coastal water offshore of the Project Site is ‘Aiea Bay, which is located
approximately 0.5 miles to the west of the Project Site situated within the East Loch of Pearl
Harbor. Pearl Harbor is a natural estuary formed by successive periods of flooding during
glacial epochs. A combination of perennial and intermittent streams, as well as several
springs and small dry gulches discharge into Pearl Harbor. Pearl Harbor is recognized as
Hawai'i’'s largest natural estuary and possesses a rich diversity of salt-tolerant aquatic
species, many of which are important to recreational and subsistence fisheries. The waters
surrounding the entrance to Pearl Harbor are classified by DOH as Class A marine waters
(See Figure: 2.11 Marine Water Classification). Pursuant to HAR §11-54-3, Class A marine
waters are recognized as waters to be used for “recreational purposes and aesthetic
enjoyment to be protected. These waters shall not act as receiving waters for any discharge
which has not received the best degree of treatment or control compatible with the criteria
established for this class.”
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From the Kamehameha Highway Bridge, Halawa Stream discharges into an estuary some
40 meters (130 feet) across and subject to the tide. Red mangrove forms a grove or mangal
that occupies most of the shoreline, with some Pickelweed (Batis maritimus) covering the
ground where mangroves are not present. The stream is incised some 10 meters (30 feet) in
natural material, but likely represents fill. Tidal influence extends upstream to the concrete
footings of the Salt Lake Boulevard Bridge. Surface salinities near the Kamehameha
Highway Bridge range between 30 to 37 psu (Practical Salinity Unit - seawater is 35-36 psu),
whereas salinities near Salt Lake Boulevard range from 0 psu (freshwater) in the usually
weak flowing channel to 26 to 32 psu a short distance into the estuary (Englund et al., 2000).

2.9.3 Groundwater

The Southern O‘ahu Basal Aquifer is the island’s principal freshwater resource, and underlies
virtually all of southern O‘ahu. It consists of a lens-shaped body of freshwater that floats atop
a broader lens of denser seawater within O‘ahu’s porous volcanic rock base, forming what is
known as a basal aquifer. The fresh water lens is held in place by the island’s outlying
caprock, which has a lower permeability than the volcanic rock and is composed of layers of
marine and terrestrial sediments and clays as well as coral reef, organic debris, and volcanic
deposits. The aquifer is thickest in the central part of Southern O‘ahu, thins toward the
coastline, and is recharged by rainfall in mauka areas of Honolulu and the Leeward Coast.

The Project Site is located within the Pearl Harbor Aquifer Sector (302) in the Waimalu
Aquifer System (30201) as identified by Commission on Water Resources Management (See
Figure 2-11: Aquifer Map). Groundwater in this aquifer system occurs as basal (at sea level)
and high-level (well above sea level). Caprock present in this aquifer system reduces the
flow of fresh water from the basal aquifer outward to the surrounding ocean; however, this
aquifer type is a basal flank meaning freshwater is in contact with seawater and the water
table is in the upper surface of the saturated aquifer, with horizontally extensive lavas (Lau,
1990). Although these waters are potable, they are highly vulnerable to contamination from
seawater. As a result of the existing salinity issues with wells in this aquifer system, the
sustainable yield of the Waimalu Aquifer System is limited to 45 million gallons per day

(mgd).

DOH established an Underground Injection Control (UIC) program to protect the quality of
Hawai‘i's underground sources of drinking water from chemical, physical, radioactive, and
biological contamination that could originate from injection well activity. The UIC line serves
as a boundary between potable and non-potable water portions of the underlying aquifers.
The Project Site is located above the UIC line, indicating that the underlying aquifer is
considered a drinking water source. Although, new sewage injections wells have been further
prohibited effective July 5", 2018. Hawaii revised Statutes 340E-2(e) states “The director
shall promulgate regulations establishing and underground injection control program. Such
program shall prohibit any underground injection which is not authorized by a permit issued
by the director; provided that the director shall not issue permits for the
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construction of sewage wastewater injection wells unless alternative wastewater disposal
options are not available, feasible, or practical.”

In terms of CCH regulation, the Project Site is generally outside of the CCH Board of Water
Supply’s (BWS) established “No Pass” line. In areas makai of the “No Pass” line, all types of
disposal systems (which meet suitable treatment standards) are acceptable to the BWS.
Disposal above the “No-Pass” line is subject to careful review to ensure that no threat to
groundwater supplies occurs. Only a small portion on the southwest end near the future
HART station is within the “No-Pass” line. To further clarify, the installation of waste disposal
facilities, which may contaminate groundwater resources used or expected to be used for
domestic water supplies, are prohibited in the “No Pass” line area.

2.10 DRAINAGE SYSTEM

Project Site topography varies greatly in elevation throughout, as it has been significantly
altered by above grade development that includes the existing Aloha Stadium, concrete
walkways, and paved parking areas. The existing elevation of the playing field housed inside
the existing Stadium is at 20-feet MSL while the parking lot surrounding the stadium varies
from 55-feet to 30-feet MSL. The parking lot just north of Halawa Stream generally slopes
from north to south with elevations ranging from 28-feet to 16-feet mean sea level (MSL).
The parking lot just south of Halawa Stream generally slopes from east to west with
elevations ranging from 26-feet to 14-feet MSL. Existing storm runoff from rainfall on or within
the development area sheet-flows and is collected by onsite storm drain inlets throughout the
site and discharged to Halawa Stream. The existing topography of the Project Site divides
the storm water runoff collection system into eleven (11) drainage areas(See Figure: 2-12
Existing Storm Drainage Systems).

e Storm water runoff from rainfall on or within basin E1 is collected by a series of drain
inlets and is conveyed to a main drain line varying in size from 30 to 48-inches, which
eventually discharges to Halawa Stream, denoted as DP1.

e Storm water runoff from rainfall on or within basin E2 is collected by a series of drain
inlets and is conveyed to a 54-inch main drain line which eventually discharges to
Halawa Stream, denoted as DP2.

e Storm water runoff from rainfall on or within basin E3 is collected by a series of drain
inlets and is conveyed to a main drain line varying in size from 30- to 48-inches,
which eventually discharges to Halawa Stream, denoted as DP3.

e Storm water runoff from rainfall on or within basin E4 sheetflows offsite to the
landscaped area on the ewa side of Queen Liliuokalani Freeway.

e Storm water runoff from rainfall on or within basin E5 is collected by a drain inlet and
is conveyed to a 30-inch drain line which eventually discharges to Halawa Stream,
denoted as DP4.

e Storm water runoff from rainfall on or within basin EG6 is collected by a series of drain
inlets and is conveyed to a main drain line varying in size from 24- to 36-inches,
which eventually discharges to Halawa Stream, denoted as DP5.

e Storm water runoff from rainfall on or within basin E7 is collected by a series of drain
inlets and is conveyed to a main drain line varying in size from 18- to 36-inches,
which eventually discharges to Halawa Stream, denoted as DP6.
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Storm water runoff from rainfall on or within basin E8 is collected by a series of drain
inlets and is conveyed to a main drain line varying in size from 18 to 30-inches, which
eventually connects to an existing catch basin along Salt Lake Boulevard, denoted as
DP8.

e Storm water runoff from rainfall on or within basin E9 is collected by a series of drain
inlets and is conveyed to a main drain line varying in size from 18 to 30-inches which
eventually connects to an existing catch basin along Salt Lake Boulevard, denoted as
DPS8.

e Storm water runoff from rainfall on or within basin E10 sheetflows offsite to
Kamehameha Highway.

e Storm water runoff from rainfall on or within basin E11 sheetflows offsite to
Salt Lake Boulevard.

The total drainage area for the Project Site was determined to be 97.08 acres and is
comprised of the aforementioned eleven (11) drainage areas. The total existing storm runoff
flow rate is calculated at 413.56 cfs.

211 Roadways

The Project Site is located adjacent to Kamehameha Highway in Halawa. The Project Site is
bounded by Kamehameha Highway to the west, the H-1 Freeway to the east, the Moanalua
Freeway (H201) to the north, and Salt Lake Boulevard to the south. Currently, primary
access to the Project Site is provided via driveways off Kamehameha Highway and Salt Lake
Boulevard and it is anticipated that these driveways will continue to provide primary access
to the Project Site.
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3. CLIMATE CHANGE FRAMEWORK

3.1 Current State of Climate Change

The Intergovernmental Panel on Climate Change (IPCC) is the United Nations body
responsible for assessing the science related to climate. Through its comprehensive
assessment reports, the IPCC determines the state of scientific, technical and socio-
economic knowledge on climate change. It identifies where there is agreement in the
scientific community on topics related to climate change, and where further research is
needed. The IPCC most recently completed its Fifth Assessment Report in 2014 and is
currently working towards completing its Sixth Assessment Report by 2022.

According to the IPCC’s Fifth Assessment Report, observed changes in the climate system
have been happening at unprecedented rates since the 1950’s. These observed changes
include global temperature rise, warming oceans, shrinking ice sheets, glacial retreat,
decreased snow cover, declining arctic sea ice, sea level rise, extreme weather events, and
ocean acidification. Research indicates that over two centuries of unabated greenhouse gas
(GHG) emissions from anthropogenic (originating in human activity) sources is responsible
for increases in global atmospheric temperatures and ocean warming.

GHGs help to regulate the temperature of our atmosphere by absorbing heat emitted from
the Earth’s surface. GHGs include water vapor (H2O), carbon dioxide (CO;), ozone (Os),
methane (CHa), nitrous oxide (N2O), and chlorofluorocarbons. Although these gases occur
naturally in Earth’s atmosphere, excess quantities can raise global average temperatures
above the range of natural variability (UH Sea Grant, 2014). Anthropogenic GHG emissions,
such as burning of fossil fuels and deforestation, have driven large increases in the
atmospheric concentrations of carbon dioxide, methane, and nitrous oxide since the pre-
industrial era. Emissions of carbon dioxide from fossil fuel combustion and industrial
processes alone have contributed about 78 percent of the world’s total GHG emissions
increase from 1970 to 2010, with a similar percentage contribution for the increase during the
period 2000 to 2010 (IPCC, 2014).

In recent decades, observed changes in climate have caused impacts on natural and human
systems throughout the world. For example, some regions have experienced an increase in
extreme heavy rainfall events that have led to widespread flooding and caused billions of
dollars in infrastructure and crop damage. At the other extreme, some regions have
experienced significant decreases in rainfall leading to more persistent drought conditions
which in turn have depleted fresh water sources, affected the ability to grow food, and
resulted in greater wildfire risk. Impacts such as these and many others related to climate
change are expected to continue into the future, especially if GHG emissions remain
consistent with current rates. Therefore, substantial and sustained reductions in GHG
emissions, together with implementation of adaptation strategies, are needed to limit climate
change risks (UNFCCC, 2020).

3.2 Climate Change Impacts in Hawai‘i

Climate change is a global issue that affects regions differently. The Pacific Islands Regional
Climate Assessment (PIRCA) developed a comprehensive report, Climate Change and
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Pacific Islands: Indicators and Impacts (Keener et al., 2012), to assess climate change and
its impacts on Pacific Islands. Key findings of the assessment consisted of the following:

e Low islands, coral reefs, nearshore and coastal areas on high islands, and
high elevation ecosystems are most vulnerable to climatic changes.

o Freshwater supplies will be more limited on many Pacific Islands,
especially low islands, as the quantity and quality of water in aquifers and
surface catchments change in response to warmer, drier conditions
coupled with increased occurrences of salt water intrusion.

e Rising sea levels will increase the likelihood of coastal flooding and
erosion, damaging coastal infrastructure and agriculture, negatively
impacting tourism, reducing habitat for endangered species, and
threatening shallow reef systems.

o Extreme water levels will occur when sea-level rise related to longer-term
climate change combines with seasonal high tides, interannual and
interdecadal sea-level variations (e.g., ENSO, Pacific Decadal Oscillation,
mesoscale eddy events), and surge and/or high runup associated with
storms.

e Higher sea-surface temperatures will increase coral bleaching, leading to a
change in coral species composition, coral disease, coral death, and
habitat loss.

e Rising ocean acidification and changing carbonate chemistry will have
negative consequences for the insular and pelagic marine ecosystems;
although potentially dramatic, the exact nature of the consequences is not
yet clear.

o Distribution patterns of coastal and ocean fisheries will be altered, with
potential for increased catches in some areas and decreased catches in
other areas, but open-ocean fisheries being affected negatively overall in
the long-term.

e Increasing temperatures, and in some areas reduced rainfall, will stress
native Pacific Island plant and animal populations and species, especially
in high-elevation ecosystems, with increased exposure to non-native
biological invasions and fire, and with extinctions a likely result.

e Threats to traditional lifestyles of indigenous communities in the region
(including destruction of coastal artifacts and structures, reduced
availability of traditional food sources and subsistence fisheries, and the
loss of the land base that supports Pacific Island cultures) will make it
increasingly difficult for Pacific Island cultures to sustain their connection
with a defined place and their unique set of customs, beliefs, and
languages.
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e Mounting threats to food and water security, infrastructure, and public
health and safety will lead increasingly to human migration from low
islands to high islands and continental sites.

In addition to the PIRCA Report, the University of Hawai‘i Sea Grant College Program
prepared and published in 2014 “ Climate change impacts in Hawai’i - A summary of
climate change and it's impacts to Hawai'i’s ecosystems an communities.” This
assessment provides a detailed report on climate change indicators. The report found
that the State of Hawai‘i similarly experiences region-specific impacts attributed to
climate change, including chronic flooding during king tides, severe shoreline erosion,
changes in rainfall patterns, and more intense storms. While there is little consensus
about the exact nature, magnitude, and timing of these impacts, evidence indicates
that there has clearly been a rise in air and sea surface temperatures, a decrease in
the prevailing northeasterly trade winds, a decline in average rainfall with widely
varying precipitation patterns on each island, a decrease in stream base flow, an
increase in ocean acidity, and sea level rise.

3.3 Climate Change Regulations

Climate change impacts are being addressed to varying degrees at all government levels.
The overarching policies and guidelines currently serving as a framework for climate change
regulations applicable to the project are summarized in the following sections.

3.3.1 Federal Policies and Guidelines

There is currently no comprehensive federal approach to address climate change in the
United States. However, there are a number of tools that policymakers could use to help
institute change and facilitate progress, such as government research and development
programs, voluntary programs, traditional regulations, and market-based programs. The
following are some examples of how policies related to climate change have been
incorporated into the existing policy framework:

e Regulatory controls under the Clean Air Act.

o Energy policy laws requiring the Department of Energy to partner with the private
sector to research, develop, and deploy clean energy technologies, and to set
energy efficiency standards for appliances and equipment.

e Standards set by the Department of Transportation that improve the fuel economy
of motor vehicles.

e Planning undertaken by the Department of Defense to prepare for global security
consequences of climate change.

In 2016, the United States entered into a landmark environmental accord known as the Paris
Agreement to address climate change and its negative impacts. The agreement is aimed at
substantially reducing global greenhouse gas emissions in an effort to limit the global
temperature increase in this century to 2 degrees Celsius above pre-industrial levels, while
pursuing means to limit the increase to 1.5 degrees Celsius. All major emitting countries
provided commitments to cut their emissions and to strengthen those commitments over
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time. The Paris Agreement also allows for developed nations to assist developing nations in
their climate mitigation and adaptation efforts, and it creates a framework for the transparent
monitoring, reporting, and refining of countries’ individual and collective climate goals. At
present, 190 of the 197 signatories of the agreement have formally ratified and adopted the
Paris Agreement. The United States recently withdrew from the Paris Agreement in 2020.
Now as of 2021, the United States has reentered the Paris Agreement.

3.3.2 State Policies and Guidelines

Act 234, Session Laws of Hawai‘i 2007, established the State’s policy framework and
requirements to address Hawai'i's GHG emissions. The law aims to achieve emission levels
at or below Hawai'i's 1990 GHG emission levels by January 1, 2020 (excluding emissions
from airplanes). In 2008, the Hawai‘i Clean Energy Initiative (HCEI) was launched serving as
a framework of statutes and regulations supported by a diverse group of stakeholders
committed to Hawai'i's clean energy future. Several years later, Act 234 went on to serve as
the foundation for Hawai‘i's GHG program, and in 2014, Hawai‘i Administrative Rules (HAR),
Chapter 11-60.1 was amended to adopt the new Hawai'i GHG program. The main
requirements of the program are set forth in Subchapter 11, Greenhouse Gas Emissions. In
part, the rules established a facility-level 16 percent GHG emissions cap for large existing
stationary sources with potential carbon dioxide equivalent (CO.e) GHG emissions at or
above 100,000 tons per year in an effort to reduce overall GHG emissions.

In 2014 the State of Hawaii Launch an environmentally conscious public-public initiative
called “Aloha+ Challenge” to reach Hawai‘i social, economic and environmental; goals by
2030. This initiative identified six priority goals and local metric work to fulfill the United
Nations Sustainable Development Goals (SDGs). The six priority goals are comprised of
clean energy transformation, local food production and consumption, natural resource
management, Solid waste reduction, smart sustainable communities and green workforce
and education. The Aloha+ challenge has made significant progress as several objectives
such as percentage of renewable energy used state wide, average fuel uses per capita an
percentage of solid waste diverted from landfills are on track to fulfill the state goals.
Additionally, State net greenhouse gas emissions and gallons per day of water recharge,
conservation and reuse are both near target.

HAR Section 11-60.1-204(k) also requires the State Department of Health (DOH) to provide
reports with updated GHG emissions inventories showing progress towards achieving the
statewide GHG emission limit of equal to or below 1990 GHG levels by 2020. The most
recently released report is the Hawai'i Greenhouse Gas Emissions Report for 2016 dated
December 2019 prepared for DOH by ICF and the University of Hawai‘i Economic Research
Organization (UHERO). As of 2016, the statewide GHG emission limit of 10.84 million metric
tons of carbon dioxide equivalent (MMT CO.e) has been reached, and statewide GHG
projections of 8.37 MMT CO2e and 6.43 MMT CO-e for 2020 and 2025, respectively, indicate
Hawai'‘i is on target to meet its statewide GHG emissions limit by 2020. These findings,
however, will continue to be updated with future assessments.

The State of Hawai'i further demonstrated its commitment to reducing greenhouse gas
emissions by enacting legislation to implement a portion of the Paris Agreement. In 2017,
the State of Hawai'i signed Senate Bill 559 (Act 032) into law expanding strategies and
mechanisms to reduce greenhouse emissions statewide in alignment with the principles and
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goals adopted in the Paris Agreement. The State also passed House Bill 1578 (Act 033) that
same year which established the Carbon Farming Task Force within the Office of Planning to
identify practices in agriculture, aquaculture, and agroforestry that improve soil health,
increase forest carbon, and promote carbon sequestration—the capture and long-term
storage of atmospheric carbon dioxide to mitigate climate change. Another outcome of the
Paris Agreement was creation of the Hawai‘i Climate Change Mitigation and Adaptation
Commission (“State Climate Commission”). The Commission’s priorities are focused on
ground transportation emissions reduction and adaptation to sea level rise, including disaster
recovery and preparedness.

In 2018, the State of Hawai‘i took additional action by passing House Bill 2182 which
established a statewide target aiming to make Hawai‘i carbon neutral, sequestering more
atmospheric carbon and greenhouse gases than emitted, by 2045. The bill also set forth a
commitment to achieve 100 percent renewable energy by 2045 and renamed the 2017
Carbon Farming Task Force as the Greenhouse Gas Sequestration Task Force making it
permanent along with the Hawai‘i Climate Change Mitigation and Adaptation Initiative.
Furthermore, the Office of Planning released a feasibility report with recommendations for
establishing a framework for a carbon offset program in Hawai‘i pursuant to House Bill 1986.
Other established targets set for the State include reducing electricity consumption by 4,300
GWh by 2030, and the counties’ shared goal of 100 percent clean transportation by 2045.

HAWAII'S

Goals for Transforming the | Carbon Neutrality Renewable Portfolio Standards Goal
State’s Energy Future HB2182 sets target 1 :

(2018)

Net Zero Energy Use Goal |
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Created for Hawaii Climate Change Mitigation and Adaptation Commission. July 2018.

Figure 3-1: State of Hawaii Energy Goal Timeline:
Timeline illustrating the energy and climate change related goals established by the State of Hawai'i (Source: Hawai'i Climate
Change Mitigation and Adaptation Commission, 2018).

3.3.3 County Policies and Guidelines

Honolulu is now signed onto the Paris climate agreement, Chicago Climate Charter and most
recently is one of the 25 winning cities in the $70 million Bloomberg Philanthropies’ American
City Climate Challenge. In December 2018, the City Council adopted Resolution 18-221
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demonstrating strong City support for achieving a 100% renewable-powered City
transportation fleet by 2035.

Identified in the CCH’s “Annual Sustainability Report 2020” is the CCH’s most recent
commitments and efforts to move towards a sustainable and climate resilient O‘ahu. These
commitments initiatives and pieces of legislatives to create a carbon free economy,
sustainable city operations, clean transportation, a goal of 100% renewable energy and
water security. To create a carbon free economy the initiative of Fossil Fuel Streets, a pledge
to transition fossil fuel-free street by procuring with the help of partnerships a bus system that
is zero emissions by 2025 and ensuring major areas of the City are zero emissions. The city
also a member of the Power Past Coal Alliance, whose goal to phase out existing unabated
coal power generation to move towards a carbon free economy, the alliance also carries the
support of the State.

In an effort to make CCH operations more sustainable, the CCH has partnered with other
major cities and counties throughout the United States to advocate for national climate
polices and take collective action through the “We Are Still In” initiative. Likewise, the
adaptation of Resolution 17-67, furthers CCH’s commitment to achieve sustainable operation
by requiring the administration to report to the City Council on its establishment of the CCSR,
the development of Honolulu's Resilience Strategy, and other City actions as part of the
Rockefeller Foundation’s 100 Resilient Cities initiative grant agreement

Two pieces of legislation were passed to promote clean transportation, Resolution 17-166
and Revised Charter 6-1703(g). Revolution 17-166 is the CCH’s commitment to sustainable
transportation through the purchase of zero-emission buses. Revised Charter 6-1703(g)
mandates the preparation of an energy conservation and emissions reduction plan for CCH
transportation systems which shall include methods to meet State greenhouse gas
reductions and clean energy plans.

Acts 097 and 15 both commit the CCH to renewable energy goals. Act 097 commits the CCH
to 100% renewable electricity by 2045 and Act 15 commits the CCH to achieve a 100% clean
energy and carbon neutrality future island-wide by 2045.

Several pieces of legislation were passed to promote water security. Resolution 18-55 urges
the administration to increase the CCH’s urban tree canopy by at least 35% by 2035.
Moreover, Revised Ordinance 41-13 provides for better environmental control in order to
improve the quality of life of its citizens by enacting protective regulations to safeguard
exceptional trees within the CCH.

Additionally, the CCH’s “Ola O‘ahu Resilience Strategy” was prepared with the collective
input of over 140 stakeholder and input from more than 2,200 individuals. Within the “Ola
O‘ahu Resilience Strategy” Climate security is addressed a maijor priority. To keep pace with
climate change and create opportunities of resilience and sustainability within the community
the resilience strategy sets the overall goals that include a clean energy economy, clean
ground transportation and a climate resilient future. The three goals are comprised of several
actions and objections to address climate change and mitigate future impacts it may have on
O ‘ahu and the State of Hawai‘i as a whole.
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4. IMPACTS ANALYSIS

4.1 General Approach

This Climate Change — Sector Resilience Assessment document examines climate change
impacts from a qualitative frame view that is primarily centered on available data and metrics
published by the private sector and government agencies. Consideration of climate change
impacts herein include both the impacts of climate change on the Proposed Action as well as
the potential impact of the Proposed Action on climate change.

Impacts of climate change on the Proposed Action were based on region specific climate
change trends identified for the State of Hawai'i. These identified trends consist of the
anticipated rise in air and sea temperatures, a decrease in the prevailing northeasterly trade
winds, a decline in average rainfall with widely varying precipitation patterns on each island,
a decrease in stream base flow, an increase in ocean acidity, and general sea level rise (UH
Sea Grant, 2014). Climate change trends that were likely to affect the Proposed Action were
evaluated further to identify potential impacts and appropriate mitigation measures. As such,
this section discusses climate change impacts related to temperature, rainfall, flooding, sea
level rise, and coastal erosion. The potential impact of the proposed project on climate
change was also evaluated and is discussed qualitatively in the context of GHG emissions as
consistent with established statewide energy and climate change targets.

4.2 Temperature
4.2.1 Data

Temperature data was referenced from the Climate Change Impacts in Hawai‘i - A summary
of climate change and its impacts to Hawai'‘i’s ecosystems and communities report prepared
in 2014 by the University of Hawai‘i Sea Grant College Program (UH Sea Grant).

4.2.2 Observation

Global mean temperature is projected to increase by at least 2.7°F (1.5°C) by the end of the
century for intermediate to high future scenarios. Locally, the rate of warming air
temperature in Hawai‘i has quadrupled in the last 40 years at a rate of over 0.3°F (0.17°C)
per decade and is projected to continue warming with a range of +4-5°F (2.2-2.8°C) for high
emissions scenarios targeted by the year 2085 (Keener et al., 2013).

Warming air temperatures in Hawai‘i could cause thermal stress for plants and animals and
result in changes to terrestrial ecosystems and habitats. The difference between the nightly
low and daytime high temperature, an important factor for many terrestrial species, is
decreasing more rapidly in Hawai‘i than the global mean (Safeeq et al., 2012). Warming
could cause a shift in the habitat ranges of native plants that are situated a higher elevations
(Krushelnycky et al., 2011). Endemic bird species, such as the Hawaiian honeycreeper,
could also decline in population due to the warming of high-elevation forests where risk of
avian disease transmission was previously low (Benning et al., 2002).

Aside from impacts on plants, animals, and ecosystems, warmer temperatures could in some
cases result in lower agricultural yields, increased demand for energy required to operate
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cooling systems, decreased water supplies, more frequent or prolonged drought conditions
that can increase risk for wildfires, and increased risk for heat-related illnesses in humans.

Much of the heat trapped in the Earth’s atmosphere is absorbed by the ocean. The strongest
ocean warming is projected to be felt in tropical and Northern Hemisphere subtropical
regions, with increases up to 3.6°F (2.0°C) in the upper ocean above 650 ft (200 m) by the
end of the century. Sea surface temperatures have warmed between 0.13°F and 0.41°F
(0.07°C and 0.23°C) per decade in the Pacific for the last 40 years. This trend is projected to
accelerate, warming by 2.3°F to 4.9°F (1.3°C to 2.7°C) before the end of the century. This
warming can influence ocean circulation and nutrient distribution and lead to coral bleaching
events. As an island, O‘ahu has both a heavy economic and cultural dependency on the
ocean. Consequently, warming ocean temperatures could also have potential impacts on
the economy and cultural practices, in addition to ocean ecosystems and processes.

4.2.3 Impacts and Mitigation Measures

Water Resources:

The impacts of climate change such as warming of the oceans are detrimental to the marine
ecosystem and the water cycle which replenishes the watersheds and recharges the
aquifers, that O‘ahu relies on for potable water. Although, the Proposed Action is not
anticipated to be directly affected by this aspect of climate change in the short-term, it is
difficult to predict how the conditions may be impacted in the long-term. Nevertheless, the
District Developer(s) should take steps to promote water resources resilience to anticipate, to
the extent practicable, and prepare for uncertain future climate change related impacts.
These mitigation measure could include but are not limited to the following:

¢ Minimize use on potable water on landscaping.

¢ Implement water efficient landscaping.

o Implement the proper use of grey water.

o Encourage the use of water efficient irrigation systems.
Public Health:

Temperature rise related to climate change can have extreme negative impacts that include
but are not limited to heat waves, which induce heat related illnesses, drought, and
availability of food. Climate change amplifies the intensity, duration, and frequency of
extreme heat events. The Center for Disease Control and Prevention, acknowledges that
extreme heat events, or heat waves are one of the leading causes of weather-related deaths
in the United States (cdc.gov, 2020). In fact, between the years of 2004 to 2018, an
average of 702 related deaths (415 with heat as the underlying cause and 287 as a
contributing cause) occurred in the United States annually, additionally a total of 10,527
deaths resulting from exposure to heat related conditions were recorded during that time
period (cdc.gov, 2020). As it relates to the Proposed Action increase of global air and sea
temperatures will continue to rise and may reach an increase at least 2.7°F by the end of the
century. Furthermore, the District Developer(s) should not negate the fact it will create a
carbon footprint that will contribute to overall climate change. It is recommended that the
District Developer(s) should implement mitigation measures to reduce the Proposed Action’s
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carbon footprint and promote activities that encourage sustainability with an emphasis on
public health. These mitigations measure include but are not limited to:

Implementation of cool resting areas.

Providing ample potable water to ensure hydration.

Maximization of green space and use of materials that reflect heat.

Design that minimizes user exposure to extended periods of direct sunlight.
Reduction of GHG emissions during the construction and operation of the Proposed
Action.

Roads:

According to the Environmental Protection Agency, climate change is anticipated to increase
the frequency and intensity of some extreme weather events especially heat waves. The
change in variability of temperature could increase the risk of delays, disruptions, damages
and failure to our land-based transportation systems. Higher temperatures can cause
pavement to soften and expand. This can create rutting and potholes, particularly in high-
traffic areas and can place stress on bridge joints. Heat waves can also limit construction
activities, particularly in areas with high humidity. With these changes, it could become more
costly to build and maintain roads and highways. On the other hand, certain areas may
experience cost savings and improved mobility from reduced snowfall and less-frequent
winter storms since warmer winters may lead to reductions in snow and ice removal, as well
as salting requirements. It is more likely for Hawai‘i to experience the latter of the two
possibility because of the tropical climate. The Proposed Action will be an attractive location
for local residents and tourist alike to spend their leisure time. The demand from events held
at the Proposed Action will generate a considered amount of use to the roadways that
support the Proposed Action. Heavy trafficked roadways typically see rutting and the
presents of potholes, adverse impacts stemming from climate change will accelerate the
deterioration of the roadways. Although, the majority of these supporting roadways are
outside Project Site boundaries, the District Developer(s) should endeavor to include the
following mitigation measures to protect the supporting roadway network. These mitigation
measures include but are not limited to:

¢ Increasing greenspace to absorb heat.
Designing roadways to withstand 100-year storm event anticipated to occur more
frequently.

¢ Reduction of GHG emissions during the construction and operation of the Proposed
Action.

¢ Promote the use of multimodal transportation such as the HART, the City Bus system
and carpooling.

Airports:

Daniel K. Inouye International Airport (HNL) is the largest airport in the State of Hawai‘i. HNL
is also the closest airport to the Project Site being approximately 2.78 miles away. Similar to
roadway infrastructure, increased temperatures and an increase in the frequency of extreme
weather events such as heat waves will generate adverse impacts to airports and air
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transportation related activities. Mainly the potential for temperature increase would limit
aircraft performance such as ability to take off, the need for longer runways, limited payload
capacity and/or fuel uptake. Tourism is the economic engine of the Hawai‘i's economy, as
well as O‘ahu, and the majority of the tourist come to the O‘ahu via commercial plane. The
District Developer(s) should implement and promote sustainable design and mitigation
strategies. These mitigation strategies include but are not limited to:

e Reduction of GHG emissions during the construction and operation of the Proposed

Action.
4.3 Rainfall
4.3.1 Data

Rainfall data was obtained from Interannual and Interdecadal Rainfall Variations in the
Hawaiian Islands by Pao-shin Chu and Huaiqun Chen. The study applied the following
methods to determine rainfall within the Hawaiian Islands:

e Eleven-year or five-month running mean applied to the annual Hawaiian Rain Index

(HRI) time series.

e Morlet Wavelet analysis.

e Nonparametric Mann-Whitney test.

o Measurement/ calculation of moisture divergence patterns

4.3.2 Observation

Rainfall in Hawai‘i varies dramatically both temporally and spatially based on trade winds,
topography, mid-latitude weather systems, storms and cyclones, and other climate patterns
(Schroeder, 1993). Climate change, natural variability, land use, complex topography, and
other factors combined present challenges to the accurate projection of future rainfall and
runoff patterns. As a result, rainfall trends and projections vary from island to island, and
even from valley to valley. Hence, there are varying precipitation patterns anticipated with
climate change.

The overarching historical trend across the T e G G
islands has been a decrease in total rainfall.
Hawai‘’'s total annual average rainfall
represented by the Hawai‘i Rainfall Index,
has decreased over the last century (Chu,
1995; Chen and Chu, 2005). Similarly,
streamflow records show a decline in base
flow over the last century by 20 to 70 percent,
depending on the watershed, suggesting A
there could also be a deC”ning trend in Figure 4-1: Rainfall Time Series Index:
groundwater levels (Oki, 2004; Bassiouni  Time-series of the Hawai‘i Rainfall Index (HRI)
and Oki, 2012; Giambelluca et al., 1991).  showing a long-term decreasing trend over the last
Consistent with these trends, Hawaii has  century (Source: Chen and Chu, 2005)
experienced longer periods of drought in

recent years (Chu et al., 2010). Part of the reason for these rainfall trends may be because
prevailing northeasterly trade winds, which drive orographic precipitation on windward
coasts, have decreased in frequency since 1973 in Hawai‘i (Collins et al., 2010; Tokinaga et
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al., 2012; Garza et al., 2012). Data on individual rainfall events show that the number of high
intensity rain events has decreased by 27 percent while the frequency of low intensity rain
events has increased (Elison Timm et al., 2011; Chu et al., 2010). This trend varies by island
though as rainfall has become less intense for the western islands (O‘ahu and Kaua'i) over
the last 60 years but more intense for the island of Hawai‘i (east).

Projections show a potential increase in the frequency of extreme rain events, which can
have implications for stormwater infrastructure, sustainable yield from aquifers, and water
quality due to runoff into coastal waters. High intensity rainfall can also cause flash flooding,
which is common in Hawai‘i due to steep terrain and concrete stream channels, resulting in
millions of dollars of flooding and infrastructure damage. It is projected that the southerly
main Hawaiian islands (Hawai‘i and Maui) may become wetter towards the end of the 21st
century while those in the north (Kaua'i and O‘ahu) become slightly drier, although rainfall
projections for Hawai‘i are still quite uncertain (Keener et al., 2013). Statistical models also
suggest that the summer dry months will become relatively wetter while winter wet months
will become relatively drier in Hawai'i over open ocean environments (Lauer et al., 2013;
Takahashi et al., 2011). It is still uncertain how this will translate over highly variable terrain
in Hawai‘i. It is anticipated that drier areas, especially those experiencing prolonged periods
of drought, would be at greater risk for wildfires and stressed water supplies.

4.3.3 Impacts and Mitigation Measures

Water Resources:

As opposed to temperature, rainfall projections can be more difficult to predict. As it relates to
water resources, climate change has resulted in a greater volatility in rainfall patterns. This
volatilely results in the end of two extremes, heavy periods of rainfall resulting in flooding and
longer periods of drought. These two events can generate serious impacts on water
resources. In the event of flooding, water resources can become contaminated with raw
sewage, leaked toxic chemicals, and runoff from hazardous waste sites and factory farms.
Water related infrastructure can also fail when a flooding event surpasses the capacity
capabilities of drainage systems and can cause failure of sewage systems. In the event of
extreme drought due the lack of rainfall both the environment and population of a region will
suffer. Freshwater drinking sources will shrink causing scarcity of potable water sources.
Streams will also reduce in size and the flora and fauna that rely on them will reduce in
population size. Drought will also increase water-borne diseases. The Proposed Action
would be directly affected by impacts of water resources. It is recommended that the District
Developer(s) promote and implement mitigation strategies that include but are not limited to:

e Sustainable design and water sustainability programs to limit the waste of potable
water resources.

Implement drainage systems that retain pollutants from the natural environment.
Maximize square footage of green space to reduce runoff.

Minimizing disturbance of soil during periods of heavy rain.

The Halawa estuary, and East Loch of Pearl Harbor would benefit in the long term
from a more natural stream environment and riparian zone associated with Proposed
Action’s enhancements of the Halawa Stream Channel.

Public Health:
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Water resources are directly related to public health, as freshwater water is limited and the
process of desalination is costly and requires a vast amount of energy to operate. When it
comes to the effects of climate change on rainfall the major impacts are increased flooding
and drought as mentioned. Increased flood events due to extreme rainfall will damage
communities in flood prone areas as well as displace people from their homes. Flooding also
increases the potential for drowning. During major flood events food and medical supplies is
difficult to access as conditions for getting them pose the risk of injury or loss of life. The
Proposed Action is located in flood zone X, this zone is characterized as an area of minimal
flooding, where there is a 0.2 percent annual chance of flooding. It is recommend that the
District Developer(s) implement mitigation measures to support resiliency of public health.
The following mitigation measures include but are not limited to:

e Create design schemes that protect the users of the Proposed Action from of
exposure to the elements.

Roads:

Exposure to flooding events will shorten the life expectancy of highways and roads. The
stress from flood waters may cause damage requiring more frequent maintenance, repairs,
and rebuilding. Road infrastructure in low-lying areas are particularly sensitive to more
frequent flooding. Although, Project Site is located outside critical flooding areas, it is
recommended that project roads be constructed to tolerate flood events induced by extreme
rainfall events. It is anticipated that the Proposed Action will not directly or indirectly result in
significant impacts on rainfall patterns for the region, as GHG emissions generated by the
Proposed Actions are anticipated to be negligible. However, it is recommended that the
District Developer(s) implement mitigation measures to prevent from future possible adverse
impacts. The following mitigation measures include but are not limited to:

e Onsite drainage system improvements that include concrete curbs and gutters, catch
basins, manholes, underground drain lines, and stormwater quality treatment
systems.

Airports:

Likewise, the (HNL) is susceptible to flooding. In the event of extreme rainfall, the flooding of
runways has the potential prohibit the take-off and landing of plane resulting in the delay or
cancellation of air travel until conditions are determined to be safe. The flooding could also
result in the damage of the runway itself and other aviation related infrastructure and utilities.
This would result in a substantial loss of revenue and increase of maintenance and
maintenance costs. Considering the Project Site is approximately 2.78 miles from the nearest
airport, the effects of rainfall at the airport will not directly affect the construction or operation
of the Proposed Action.

¢ Reduction of GHG emissions of the Proposed Action that contribute to global GHG
emissions.
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4.4 Flooding
4.4.1 Data

According to the Flood Insurance Rate Map (FIRM), (Community Panel Number 0332H)
prepared by the Federal Emergency Management Agency (FEMA), the Project Site is
designated zone X, an area of minimal flood hazard, where there is a 0.2 percent annual
chance of flooding. Therefore, the Proposed Action is exempt from FEMA flood
requirements, as well as the requirements to secure flood insurance.

4.4.2 Observation

The nearest coastal water offshore of the Project Site is ‘Aiea Bay, which is located
approximately 0.5 miles to the west of the Project Site situated within the East Loch of Pearl
Harbor. Pearl Harbor is a natural estuary formed by successive periods of flooding during
glacial epochs. A combination of perennial and intermittent streams, as well as several
springs and small dry gulches discharge into Pearl Harbor. The Project Site is located within
the Pearl Harbor Aquifer Sector (302) in the Waimalu Aquifer System (30201) as identified by
Commission on Water Resources Management. The nearest surface water in the vicinity of
the Project Site is Halawa Stream. Halawa Stream is classified by the Department of Land
and Natural Resources (DLNR), Division of Aquatic Resources (DAR) as a perennial stream
(watershed code 34002) with a total stream length of 35.4 km or 22 mi (DLNR-DAR, 2008).

4.4.3 Impacts and Mitigation Measures

Water Resources:

Due to the location of the Proposed Action is unlikely that flooding with generate adverse
impacts on the water resources in the proximity of the Project Site as it relates to the
construction and operation of the Proposed Action. However, flooding triggered by SLR,
hurricanes and other storm events are known to impact the island of O‘ahu. It is recommend
that the District Developer(s) take into consideration the occurrence of these events to
happen more frequently as climate change evolves. In consideration of these flood events
the following mitigation measures should include but are not limited:

e Any potential stream improvements within the Project Site would be sized and
designed to accommodate large storm events in accordance with prevailing
regulations.

¢ On a project-wide basis, all site drainage improvements, including excavation, drilling,
and grading, should be done in accordance with applicable regulations and should be
coordinated with the appropriate agencies during permitting and construction in order
to ensure that the Proposed Action will not result in significant impacts regarding flood
hazards.

Public Health:

Serious flooding events can be detrimental to the communities of O’ahu and the State of
Hawai'i in general. Flooding can lead to destruction of homes, contamination of water, loss of
power and in some events loss of life. As the Project Site is located within flood zone X, the
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threat of flooding is low. It is recommended that the District Developer(s) implement
mitigation measures to prevent adverse impacts of significant flooding events.

e Implement design and strategies that go align regulatory standards to ensure flooding
will not affect public health within the Project Site.
¢ Maximize preamble square footage surfaces of the Project Site.

Roadways:

Flooding can have the potential to wreak havoc on roadway infrastructure. The Project Site is
located outside the flood zone XA and it is not anticipated that flooding would generate
adverse impacts to roadways within the Project Site. As such mitigation measures come as a
recommendation. The following mitigation measures should include but are not limited to:

e Construction roadways with the capacity to handle flooding events that more
frequently.

Airport:

The location of the HNL makes it extremely prone to flooding. However, the Airport is
approximately 2.78 miles from the Project Site and it is not anticipated that construction or
operation of the Proposed Action will increase the risk of flooding at the airport. With that in
mind it is recommended that the District Developer(s) implement migration strategies during
and after construction, such as:

Reduction of GHG emissions generated from construction and operation of the Proposed
Action that contribute to cumulative global GHG emissions.

4.5 Sea Level Rise
4.5.1 Data

Data for SLR was referenced from the Hawai‘i Sea Level Rise Vulnerability and Adaptation
Report (2018) that was based on data from the Intergovernmental Panel on Climate
Change’s (IPCC) Climate Change Synthesis Report Summary for Policymakers, Fifth
Assessment Report published in 2014. The following methods were used in the State report
to determine the potential future exposure of each island to multiple coastal hazards as a
result of sea level rise:

e Modeling for four future sea level rise scenarios: 0.5 feet, 1.1 feet, 2.0 feet and 3.2
feet based on the upper end of the IPCC Fifth Assessment Report representative
concentration pathway 8.5, or “business as usual’ sea level rise scenario.

e Projection of the SLR exposure area (SLR-XA) to determine the vulnerability of
Hawaiian Islands to sea level rise.

4.5.2 Observation

SLR increasingly threatens the future of shorelines and infrastructure located along the
shoreline due to heightened impacts from coastal flooding, king tides, and storm surge. SLR
also brings the water table closer to the surface, which can impact drainage during high tides
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and periods of heavy rainfall. If GHG emissions are maintained at its current rate of
increase, the IPCC predicts up to 3.2 feet of global SLR by the year 2100 (IPCC, 2014).
However, recent observations and projections show that this magnitude of SLR could occur
even sooner than that.

Over the next 30 to 70 years, homes and businesses in coastal areas will be severely
impacted by SLR. Of the 9,400 acres of land located within the SLR-XA, approximately a
third of those lands are designated for urban land uses. 3.2 feet of SLR was chosen to define
SLR-XA to depict hazards that my occur in the mid to latter half of this century. With 3.2 feet
of SLR, nearly 300 structures would be chronically flooded and more than 11 miles of major
coastal roads would become impassible jeopardizing critical access to and from many
communities. O‘ahu has lost more than 5 miles of beaches to coastal erosion fronting
seawalls and other shoreline armoring. Many more miles of beach could be lost with SLR, if
widespread armoring is allowed.

4.5.3 Impacts and Mitigation Measures

The Project Site will not be subject to inundation pursuant to a 3.2-foot rise in sea level, as
the site is not located near or within the SLR-XA areas (See Figure 2-8: Sea level Rise
Exposure Map). Furthermore, it is anticipated that the Proposed Action will not directly or
indirectly result in significant impacts on SLR, as GHG emissions generated by the Proposed
Action are anticipated to be negligible.

Water Resources:

SLR poses similar impacts as flooding and extreme rainfall. However, opposed to flooding
induced by heavy rainfall and extreme storm events, SLR has the potential for permanent
flooding leaving vulnerable areas inhabitable. SLR can increase the salinity of both surface
waters and groundwater’s through saltwater intrusion. SLR can also push saltwater upstream
in coastal areas threating the supply of surface water. Major sewage treatment facilities are
on low-lying coastal lands, and similar facilities might need to relocate or build protective
structures as SLR and storm surges increase. As the Project Site is located outside of SLR-
XA areas, it is unlikely that impacts related to SLR will directly impact the Proposed Action’s
operation through its useful life. It is recommended that District Developer(s) implement
appropriate measures to mitigate the impact of construction and operational activities
towards the contribution to GHG emissions that drive climate change. The following
recommended mitigation measures include but are not limited to:

¢ Incentivizing flood risk management.
e Promoting collaboration and accountability for adaptation.
e Protect nearshore water quality and communities from SLR impacts.

Public Health:

People living and working within the SLR-XA would be displaced when homes,
condominiums, and businesses become flooded due to SLR. The potential number of people
displaced is calculated by assigning an estimated occupancy for each type of structure in the
SLR-XA. The potential number of displaced people island-wide could rise from 2,000
residents with 1.1 feet of sea level rise, to over 13,000 residents with 3.2 feet of sea level
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rise. The people displaced would include a range of income levels and living arrangements.
In addition, approximately 46% of the occupied housing units on O‘ahu are occupied by
renters (U.S. Census Bureau 2015b), so both homeowners and renters would be affected.
To avoid the increase of potential impacts related to SLR, the District Developer(s) should
include but not be limited to the following mitigation measures:

¢ Increased flood resiliency for Project Site designs.

e Prioritize smart urban development outside the SLR-XA and limit exposure with the
SLR-XA.

e Preserve Native Hawaiian culture and communities with vulnerable to SLR.

Roadways:

SLR could have significant adverse impacts on roadways and transportation infrastructure.
An estimated 5.5 miles of major roads would be flooded in the SLR-XA with 1.1 feet of sea
level rise, increasing to over 17 miles with 3.2 feet of sea level rise. Portions of many coastal
roads, such as Kamehameha Highway in the vicinity of the community of Ka‘a‘awa, would
become chronically flooded and eroded away. Kamehameha Highway, in the vicinity of
Ka‘a‘awa, is already one of the most vulnerable coastal highways in Hawai'i. It is ironic that
Hawaiians referred to this area as He kai ‘a‘ai ko Ka‘a'awa, a sea that wears away the land.
Wide-spread damage of coastal highways would result in the loss of commerce, loss of
access to emergency services, and increased traffic on other roads and highways, some of
which serve as the only access in and out of many communities. Electric and
telecommunication transmission lines commonly follow roads and those located underground
in the SLR-XA may be impacted by sea level rise resulting in service disruptions. It is
recommended that the District Developer(s) include but not be limited to the following
mitigation measures:

¢ Building roadways within the Project Site to follow design standards that mitigate the
potential impacts of SLR.

e Develop design standard to increase flood resiliency for existing and new
development with the SLR-XA that cannot be relocated.

Airports:

The primary transportation arteries for the entry of people and goods to the State, HNL and
Honolulu Harbor, would become increasingly exposed to chronic flooding from SLR. HNL is
the busiest airport in the State, serves more than 19-million passengers a year and receives
more than 228,000 tons of cargo (based on the amount of incoming cargo in 2014) (State of
Hawai'i 2015). Interruption of interisland and transoceanic shipping and travel would impact
residents, visitors, and all forms of economic activity. Mitigation measures implemented by
the District Developer(s) will not directly impact the operation of the airport due to the Project
Site’s relative location to the airport. However, the District Developer(s) should implement but
not be limited to the following mitigation measure:

e Reduction of GHG emissions generated from construction and operation of the
Proposed Action that contribute to global GHG emissions.
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4.6 Coastal Erosion
4.6.1 Data

Data for coastal erosion was referenced from U.S. Geological Survey’s (USGS) 2011
assessment, National Assessment of Shoreline Change: Historical Shoreline Change within
the Hawaiian Island. In the USGS assessment the following methods were implemented to
evaluate shoreline erosion:

e Comparison and mapping of historical shorelines.

e Historical comparison of aerial photographs of the low water mark.

e Use of ArcGIS with DSAS version 4, to calculate change rates and rate uncertainties
at regularly spaced transects (measurement locations) along the shore using the
Single Transect method (ST). ST relies on various methods (for example, end point
rate, least squares, weighted least squares) to fit a trend line to the time series of
historical shoreline positions at a given transect.

4.6.2 Observation

O‘ahu’s beaches have experienced the conservable amount of erosion. The average long-
term erosion rate for all transects is -0.17 £ 0.01 m/yr and the average short-term rate is -
0.15 = 0.01 m/yr. A study of historical shoreline changes in Hawai‘i by the U.S. Geological
Survey and the University of Hawai‘i (Fletcher et al. 2012) found that 60% of O‘ahu beaches
are chronically eroding. Over the past century, shoreline hardening was the typical response
when beachfront property was threatened by erosion or flooding. As a result, approximately
20 miles of O‘ahu beaches are backed by seawalls and other shoreline hardening structures.
Over 5 miles of beach fronting those structures has already been completely eroded away
with waves now breaking directly against the structures.

4.6.3 Impacts and Mitigation Measures

Coastal erosion is a naturally occurring ocean process. Due to climate change, the effects of
major storms, drought, destabilization of soil, and SLR have led to an accelerated rate of
coastal erosion. The Proposed Action will not result in direct, indirect, or cumulative impacts
related to coastal erosion due to its location away from the shoreline.

Water Resources:

As coastal erosion progress, it is anticipated that saltwater intrusion will be a growing threat
to inland freshwater resources. Additionally, as coastal erosion removes the topsoil from the
ground, toxins such as pesticides and fertilizers can be introduced to local waterways
creating an adverse impact on overall water quality. It is recommended that the District
Developer(s) implement but not be limited to the following mitigation measures:

e Promote Programs that support habitat maintenance and restoration.

¢ Implement landscaping that is resilient to coastal erosion.

e Minimize the use of harmful pesticides and fertilizers throughout the Project Site
Landscaping.
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Public Health:

The impacts of coastal erosion on public health are similar to SLR. Coastal erosion leads to
the loss of lands near the coast. Homes, business and parks located on the shores of Hawaifi
that have begun to see the adverse impacts of coastal erosion and with SLR expected to
continue the process of coastal erosion will follow at an accelerated pace. As the Proposed
Action is not coastally dependent there are coastal erosion does not directly impact public
health of the users of the Project Site. The Proposed Action may indirectly affect coastal
erosion through its contribution to GHG emissions. With this in mind, it is recommended that
the District Developer(s) undertake efforts to reduce GHG emissions generated from
construction and operation of the Proposed Action that contribute to global GHG emissions.

Roadways:

As mentioned previous the State of Hawai‘i and specifically the island of O‘ahu has built a
considerable amount of roadways near the coastline that are within the flood zone XA. As
mentioned SLR is expected to continue to progress, and these areas will continue become
increasing more vulnerable to coastal erosion. Coastal erosion could result in significant cost
to repair damaged or construct new roadways. However, the roadways within the Proposed
Action are not anticipated to experience adverse impacts from Coastal Erosion. Nonetheless,
it is recommended that the District Developer(s) should implement designs and strategies
that will promote sustainability.

Airport:

HNL’s reef runway was the worlds’ first major runway built entirely offshore. The Airport
runways range from an elevation of 7.5ft to 11.8 ft above sea-level. Due to the airport’s
proximity to the coastline and topography of the coastal erosion possess as a notable threat
to future operations of the airport. However, it is not anticipated the Proposed Action will
directly impact current or future operation of the Airport. That being said, it is recommended
that District Developer(s) should implement BMPs with a focus on sustainability to reduce its
contribution to GHG emissions.

4.7 Greenhouse Gas Emissions
4.7.1 Data

The Hawai'i Greenhouse Gas Emissions Report for 2016 was used to determine emission
trends for the County of Honolulu and as a basis to determine the potential impacts of the
Proposed on climate change. This emissions report presents the emission estimates for the
State of Hawai‘i for 1990, 2007, and 2015; inventories estimates for 2016; and outlines
emission projections for 2020 and 2025. Emission estimates presented in the report include
anthropogenic GHG emissions and sinks — natural systems that absorb and store carbon
dioxide from the atmosphere — from the following four sectors: Energy, Industrial Processes
and Product Use (IPPU), Agriculture, Forestry, and Other Land Use (AFOLU), and Waste.
Estimates and projections from the energy sector includes emissions resulting from
stationary combustion (generated by the burning of fossil fuels to generate energy),
transportation, and incineration of waste, and oil and natural gas systems.
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Data needed to quantitatively evaluate GHG emissions at the project-level is not currently
available. Therefore, a qualitative analysis was performed to determine the potential impact
of the project on GHG concentrations in the atmosphere.

4.7.2 Observation

The Hawai‘i Greenhouse Gas Emissions Report for 2016 estimates that emissions for City
and County of Honolulu in 2016 accounted for 12.39 MMT CO.e, or 69 percent, of the total
GHG emissions for the State, which was estimated at 19.59 MMT CO.e (ICF and UHERO,
2019). In 2016, emissions from the “Energy” sector accounted for the greatest share of the
emissions in the State of Hawai‘i at 16.94 MMT CO.e, or 83 percent. As a whole, total
emissions for the State are projected to decrease by the years 2020 and 2025. Stationary
combustion emissions from the commercial sector are projected to slightly increase in 2020
and 2025. However, it is expected these increases would be offset by even greater
reductions in emissions projected from the energy industries due to gained efficiencies in
energy production (ICF and UHERO, 2019). Emissions from the transportation sector are
also projected to increase.

Emission levels are impacted by several factors, such as the overall level of economic
activity, the type of energy and technology used, and land use decisions. The Hawai'i
Greenhouse Gas Emissions Report for 2016 determined a baseline projection for future
emissions to the years 2020 and 2025 by relying heavily on projections of economic activities
as well as an understanding of policies and programs that impact the intensity of GHG
emissions. Due to the level uncertainty associated with these estimates, several alternative
emissions scenarios were also developed in addition to a baseline projection. These
alternatives considered changes related to world oil prices, development of renewable
energy infrastructure, and adoption of ground transportation technology. Under most
scenarios, the total emissions for the State were projected to be below 1990 emission levels.
However, future scenarios where low oil prices, delays in the development of renewable
energy infrastructure, and low adoption rate of ground transportation technology are
considered, total emissions for the State were projected to be above 1990 emission levels.

Emissions

Figure 4-2: 2016 GHG Emissions by County (ICF and UHERO, 2019
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4.7.2 Impacts and Mitigation Measures

Greenhouse gases of primary concern in land use development projects are carbon dioxide,
methane, and nitrous oxide associated with the burning of fossil fuels for energy,
transportation, or to operate heavy machinery. Other GHG are less of a concern because
construction and operational activities associated with land use development projects are not
likely to generate substantial quantities of these GHG. The proposed project is anticipated to
generate GHG emissions during both construction and operation resulting in direct, indirect,
and cumulative impacts to concentrations of GHG in the atmosphere.

Direct impacts during construction are anticipated to result primarily from exhaust emissions
from the operation of construction equipment on-site. Indirect impacts during construction
are expected to result from temporary increases in traffic from construction workers
commuting to and from the site, temporary increases in traffic from roadway lane closures,
and any “upstream” emissions that may be released through extraction or production of
materials to build the project. Indirect impacts during operations are anticipated to result
primarily from the burning of fossil fuels to generate energy for the operatiojn of the Project
Site and for vehicles transporting to and from the Project Site, including vehicles servicing
the Project site. Long-term operational emissions also inlcude those related to maintenance
activities.

Water Resouces:

GHG emissions are anticpated to have an adverse impact on the future of regional water
resouces. The oceans absorption of GHG emissions are believed to be the main cause of
global sea temperature rise and an increase of ocean acidity. Global temperature shifts
contribute to sea level rise as the forces of global warming melts polar ice caps. Additionally,
the rise of ocean acidity is extremely harmful to the marine ecosystems as it prevents corals
and shellfish from building their skeletons. The preservation of coral reefs is extremely
important has they produce approximately half the earth’s oxygen. The Proposed Action is
anticipated to generate GHG during the construction and operation of the Proposed Action.
Although, the level of GHG emission from the construction and Proposed Action are
negligible it is recommended that the District Developer(s) undertake efforts to reduce GHG
emissions generated from construction and operation of the Proposed Action that contribute
to global GHG emissions.

Public Health:

The increase of GHG can be directly related to human activity. The release of GHG
emissions to the atmosphere have been steadily increasing since the turn of the century.
Since then, the effects of GHG emissions on climate change are beginning to be more visibly
seen as climate conditions indicators discussed above such as temperature, rainfall,
flooding, SLR, and coastal erosion are becoming more prevalent. If changes are not made to
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reduce or limit global GHG emissions the earth climate maybe become so extreme that it will
be inhabitable for human life. It is recommended that the District Developer(s) undertake
efforts to reduce GHG emissions generated from construction and operation of the Proposed
Action that contribute to global GHG emissions.

Roadways:

Traffic increases are anticipated to significantly affect the level of service of surrounding
roadways. An increase of GHG emissionns is expected with an increase of traffic to the
Project Site via fossil fuel burning auotmobiles. However, these increases are anticipated to
be negligible relative to overall emissions. It is recommned that thr Proposed Acrion take a
good faith effort to implement migation measures to reduce the amount of GHG emissions
gnerated in the construction oand operation of the site. These measures may include but ae
not limited to:

e Perform on-site material hauling with trucks equipped with on-road engines (if
determined to be less emissive than the off-road engines).

e Develop programs that encourage guests to be green and promote alternative
transportation options.

e Move heavy construction equipment and workers to and from construction areas
during periods of low traffic volume.

Airports:

The construction and operation of the Proposed Action is not anticipated to have a direct
impact on GHG emissions to the extent that it would disrupt operation of HNL. However, as
the Proposed Action is anticipated to generate GHG emission it will contribute to cumulative
GHG levels in the atmosphere and have. This may indirectly impact operation of the HNL.
Even though, these increases are anticipated to be negligible relative to overall emissions.
Nonetheless, Other recommended mitigation measures that could be implemented to ensure
emissions are minimized to the maximum extent practicable include the following:

o Improve fuel efficiency from construction equipment by minimizing idle time either by
shutting equipment off when not in use or reducing the time of idling

e Maintain all construction equipment in proper working condition according to
manufacturer’s specifications. The equipment must be checked by a certified
mechanic and determined to be running in proper condition before it is operated.

e Use equipment with high-efficiency technologies (e.g. repowered engines, electric
drive trains).

e |Install high-efficiency equipment and energy-saving technologies throughout the
facility.
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5. CONCLUSION

Observed changes in the climate system have progressed at unprecedented rates on a
global level since the pre-industrial era. Research indicates that two centuries of unabated
GHG emissions from anthropogenic sources is largely responsible for increases in global
atmospheric temperatures and ocean warming. The dire consequences of climate change
impacts on natural and human systems around the world has made the need to address
climate change a key priority. The State of Hawai'i has adopted several policies and
established clear energy goals as part of its commitment to reducing GHG emissions. These
goals include achieving emissions levels at or below 1990 GHG emissions levels by 2020,
carbon neutrality by 2045, 100 percent renewable energy by 2045, and 100 percent clean
transportation by 2045.

This climate change assessment for the Proposed Action was conducted to identify the
potential direct, indirect, and cumulative impacts that may be associated with the
construction and development of the NASED on resilience, in general, across various
sectors. This assessment considers how climate change would impact the Proposed Action
as well as how the Proposed Action would impact climate change. Climate change impacts
were based on region specific trends identified for the State of Hawai‘i from a qualitative
frame view that is primarily centered on available data and metrics. Region specific climate
change trends likely to affect the project or be affected by the project include a rise in air
temperature and variations in rainfall patterns. Other region specific climate change trends
such as flooding, sea level rise and coastal erosion are not anticipated to affect or be
affected by the project due to the location of the project site outside of areas of vulnerability.
Cumulatively, the Proposed Action is anticipated to generate GHG emissions that will
contribute to the overall concentration of GHG in the atmosphere. Various design strategies
and mitigation measures have been incorporated into the Proposed Action that will minimize
potential impacts. Additional mitigation measures and best management practices are
recommended to further minimize these impacts.

Temperature:

The Project Site is located in an urban area and, by contrast to existing conditions, could
potentially increase the amount of greenspace and permeable surfaces at the site.
Landscaping is being incorporated into the project that should mitigate urban heat island
effects by providing trees and vegetative cover intended to absorb heat and provide shade to
cool the surrounding landscape. As such, the Proposed Action will not result in significant
impacts to air temperatures in the vicinity of the project.

In the long-term, increases in regional air temperatures attributed to climate change are likely
to have some effect on the project and may indirectly increase GHG emissions from
consequential increase in energy demands as cooling systems are required to be operated
more frequently or for longer durations due to rising air temperatures. Potential impacts
would be mitigated by installing photovoltaic solar panels that would minimize and offset the
long-term demand on electrical utilities, incorporating green building objectives that will help
to passively cool the building as much as possible thereby minimizing the need for
supplemental cooling, and using high-efficiency cooling systems.
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Rainfall:

Variations in rainfall patterns is another impact of climate change that will likely affect the
project. Although total average rainfall is projected to decrease overall for Hawai'i, rainfall
trends and projections vary from island to island. In general, projections show a potential
increase in the frequency of high intensity rainfall events with rainfall intensity trends being
mixed for O‘ahu. Therefore, spatial or temporal changes in rainfall patterns in connection with
climate change are not anticipated to impact the Proposed Action. Furthermore, it is
anticipated that the Proposed Action will not directly or indirectly result in significant impacts
on rainfall patterns for the region, as GHG emissions generated by the Proposed Action are
anticipated to be negligible.

Greenhouse Gases:

Greenhouse gases of primary concern in the consideration of land use development projects
are carbon dioxide, methane, and nitrous oxide. GHG emission estimates for CCH in 2016
accounted for 12.39 MMT COge, or 69 percent, of the total GHG emissions for the State.
Stationary combustion emissions from the commercial sector are projected to slightly
increase in 2020 and 2025. However, it is expected these increases would be offset by even
greater reductions in emissions projected from the energy industries due to gained
efficiencies in energy production. Overall, total emissions for the State are projected to
decrease by the years 2020 and 2025.

It is anticipated that the Proposed Action individually will not result in a significant impact on
GHG concentrations in the atmosphere. In the short-term, increases in GHG emissions are
anticipated to be negligible due to the scale and scope of the project and the temporary
nature of construction activities. In the long-term, the district Developer(s) should will
incorporate green building objectives and implement best management practices to ensure
emissions are minimized. Traffic increases are not anticipated to significantly affect the level
of service of surrounding roadways. Cumulatively, the project will contribute to the total GHG
emissions for the State. However, these increases are anticipated to be negligible relative to
overall emissions. Moreover, increases in the commercial sector have already been
anticipated in emission inventories for the State and are expected to be offset by even
greater reductions in emissions produced by the energy industries. Other recommended
mitigation measures that could be implemented to ensure emissions are minimized to the
maximum extent practicable include the following:

During Construction

o Improve fuel efficiency from construction equipment by minimizing idle time either by
shutting equipment off when not in use or reducing the time of idling.

e Provide clear signage that posts this requirement for workers at the entrances to the
site.

e Maintain all construction equipment in proper working condition according to
manufacturer’s specifications. The equipment must be checked by a certified
mechanic and determined to be running in proper condition before it is operated.
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Train equipment operators in proper use of equipment.
Use appropriately sized equipment for the job.

Use equipment with high-efficiency technologies (e.g. repowered engines, electric
drive trains).

Perform on-site material hauling with trucks equipped with on-road engines (if
determined to be less emissive than the off-road engines).

Reduce electricity use in the construction office or trailer by using compact
fluorescent or LED bulbs, powering off computers every day, and replacing heating
and cooling units with more efficient ones.

Recycle or salvage non-hazardous construction and demolition debris.
Use locally sourced or recycled materials for construction materials.
Avoid road closures during peak traffic hours.

Move heavy construction equipment and workers to and from construction areas
during periods of low traffic volume.

During Operations

Install high-efficiency equipment and energy-saving technologies throughout the
facility.

Implement waste reduction strategies such as reduce, reuse, recycle, and
composting.

Ensure structures and facilities are properly maintained.

Develop programs that encourage patrons to be green and promote alternative
transportation options.
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potential site

White Plains Beach near Kalaeloa

nearby Ko Olina Resort Development

potential site

typical vegetation and tree cover

ALOHA STADIUM | ALTERNATIVE SITE EVALUATION
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NEW ALOHA STADIUM
ENTERTAINMENT DISTRICT

PROGRAMMATIC FINAL ENVIRONMENTAL IMPACT STATEMENT
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