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To All Interested Government Agencies and Public Groups:

Under the National Environmental Policy Act (NEPA), an environmental review has been performed on the
following action:

TITLE: He‘eia National Estuarine Research Reserve
Final Environmental Impact Statement and Final Management Plan

LOCATION: State of Hawai‘i, Island of O‘ahu. He‘eia watershed in the Kane‘ohe Bay region.

SUMMARY: The He’eia National Estuarine Research Reserve would be the nation’s 29* National
Estuarine Research Reserve, administered by the Hawai‘i Institute of Marine Biology, as designated by the
State of Hawai‘i. The reserve would facilitate new partnerships and research on estuarine systems in
Hawai’i to support improved coastal management and local community sustainability and resilience.
Additionally, a reserve would offer NOAA and state and local partners a collaborative platform for
research, monitoring, stewardship, and education, offering additional opportunities for Hawai'i citizens to
become stewards of our nation’s coastal resources.

The nominated site by the State of Hawai‘i and other alternatives have identified a preferred site
alternative that represents an expansion of the nominated site boundary. The proposed site encompasses
1,385 acres of coastal habitats, including uplands (i.e., grasslands and shrublands), wetlands (i.e., streams,
ponds, and freshwater and estuarine wetlands), and marine habitats (i.e., patch reefs, sandy bottoms, and
seagrass beds). In addition to the preferred alternative, four other alternatives were considered, including
a no action alternative.

The draft plan/EIS was available for public and agency review and comment from September 2, 2016 to
October 30, 2016 with a public hearing held on October 6, 2016, at He‘eia State Park in He‘eia, Hawai‘l, to
take public comments on that decision. Copies of the document were distributed to individuals, agencies,
organizations, and local businesses and made available at regulations.gov (Docket ID: NOAA-NOS-2016-
0114). This final plan/EIS provides responses to substantive stakeholder and public comments,
incorporates those comments and suggested revisions where necessary, and provides copies of relevant
comment letters. Once this document is released and a Notice of Availability (NOA) is published by the
Environmental Protection Agency, a 30-day required waiting period will follow. Following the 30-day
period, the alternative or actions constituting the approved designation will be documented in a record of
decision that will be signed by the NOS Assistance Administrator. For further information regarding this
document, please contact:

Jeffrey L. Payne, Ph.D.

Office for Coastal Management
2234 South Hobson Avenue
Charleston, SC 29405

Tel: 301-713-3155

Although NOAA is not soliciting comments on this completed EA/FONSI, we will consider any comments
submitted that would assist us in preparing future NEPA documents. Please submit any written comments
to the responsible official named above.
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EXECUTIVE SUMMARY

The proposed federal action considered by the National Oceanic and Atmospheric
Administration (NOAA) under this environmental review is the designation of the nation’s 29"
research reserve. This action would take the form of a formal designation by the NOAA
Administrator and joint declaration by the NOAA Administrator and the Governor of Hawai'i.

On May 21, 2014, Hawai‘i Governor Neil Abercrombie submitted a nomination to NOAA for the
designation of a portion of the Kane‘ohe Bay estuary on the island of O‘ahu as the He‘eia
National Estuarine Research Reserve (nominated site). The State of Hawai‘i has proposed that
the Hawai'i Institute of Marine Biology serve as the lead state agency for the proposed He'eia
research reserve. As such, NOAA'’s proposed action would be consistent with the
recommendation from the State of Hawai‘i.

The National Estuarine Research Reserve System is a partnership program between NOAA
and coastal states that protects more than 1.3 million acres of coastal and estuarine habitat.
Established by the Coastal Zone Management Act (CZMA) in 1972, NOAA provides funding,
national guidance, and technical assistance for the research reserves, while a state partner
manages each site on a daily basis with input from local partners. The reserve system protects
estuarine areas, provides educational opportunities, facilitates research and monitoring, and
facilitates the transfer of relevant information to coastal communities.

Representing different estuarine types and biogeographic regions, there are currently 28
reserves in 22 states and one territory. The focus is on research and education. The goals as
identified in the system’s strategic plan are provided here:

e Estuaries and coastal watersheds are better protected and managed by implementing
place-based approaches at reserves;

¢ National Estuarine Research Reserve System scientific investigations improve
understanding and inform decisions affecting estuaries and coastal watersheds; and,

¢ National Estuarine Research Reserve System education and training increases
participants’ environmental literacy and ability to make science-based decisions related
to estuaries and coastal watersheds.

An analysis of the nominated site and other alternatives has identified a preferred site
alternative that represents an expansion of the nominated site boundary. This alternative is
described below.

The He'eia estuary is located within the Kane‘ohe Bay region on the windward side of O‘ahu
and is the largest sheltered body of water within the main Hawaiian Islands. Unique within the
reserve system, the proposed He‘eia Reserve would represent the only reserve within the
Hawaiian Islands and the insular biogeographic region. The native flora and fauna, rich cultural
traditions and practices, historical attributes, diverse habitats, and existing and potential future



impacts of multiple coastal stressors come together to create a compelling addition to the
National Estuarine Research Reserve System.

The proposed site encompasses 1,385 acres of coastal habitats including uplands (i.e.,
grasslands and shrublands), wetlands (i.e., streams, ponds, and freshwater and estuarine
wetlands), and marine habitats (i.e., patch reefs, sandy bottoms, and seagrass beds). The four
main components are profiled below:

e Upland areas (447 acres) fall within the Hawai‘i Community Development Authority
parcel in He'eia (419 acres), He'eia State Park (19 acres), and the uplands associated
with the He‘eia Fishpond (9 acres). The development authority parcel lands are a mix
of wetlands and forested land. Proposed activities within this parcel would include
demonstration lo‘i kalo (taro patches) cultivation and aquaponics. He'eia State Park
protects historic and cultural sites and provides public access and recreational
opportunities. The uplands by He‘eia Fishpond represent an area between the
fishpond and a residential neighborhood.

e Marine areas (822 acres), the largest component of the proposed reserve, are managed
by the State of Hawai‘i, Department of Land and Natural Resources, and are composed
primarily of patch and fringing coral reefs and sand flats.

e He'eia Fishpond (88 acres) is owned by the Kamehameha Schools and is a pre-existing
use in the area being restored to promote food security and education through traditional
aguaculture.

e Moku o Lo‘e (Coconut Island — 28 acres) is owned by the University of Hawai'i
Foundation and operated by the University of Hawai'‘i as a research lab under the
Hawai'i Institute of Marine Biology. The Hawai‘i Marine Laboratory Refuge surrounds the
island and is the most protected habitat within the proposed reserve.

The reserve would be administered by the Hawai‘i Institute of Marine Biology, designated the
lead administrative agency by the State of Hawai'i for the proposed reserve. The Institute would
be supported by additional state, local, and Native Hawaiian Organizations, plus partners
including the State of Hawai‘i Office of Planning, Hawai‘i Department of Land and Natural
Resources, Kako‘o ‘Oiwi, Paepae o He'eia, Ko‘olaupoko Hawaiian Civic Club, Kama’aina Kids,
and Ko‘olau Foundation. (Additional information regarding administration and management of
the proposed He‘eia Reserve can be found in the proposed He'‘eia National Research Reserve
Management Plan found in Appendix A. The plan includes information about goals and
objectives; administration; boundaries and acquisition; facilities and construction; public access;
resource protection, and restoration and manipulation; as well as an orientation to the reserve
and its unigue historical land tenure system.)

In addition to the proposed He‘eia research reserve, this document analyzes several
alternatives within Kane‘ohe Bay, including a “no action” alternative. Under the no action
alternative, the lands within the proposed research reserve boundary would continue to be
managed separately by the various landowners and their lessees where applicable; however,
no additional Coastal Zone Management Act Section 315 federal funds, including grants, would
be awarded to manage these lands and waters or to conduct research and education programs.
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Although these lands would continue to be protected and managed, they would be managed in

accordance with the different resources and priorities of the respective landowning entities and
lessees.

The proposed designation action would provide a more coordinated approach to management
that encourages reserve partners to create a management structure that fosters collaboration
among the landholding entities and other interested parties to work toward common goals for
research, education, and resource stewardship.

Designation of a He‘eia research reserve does not alter existing state or federal regulations and
authorities of the resource agencies and landowners within the proposed He'eia research
reserve. However, as a reserve, certain activities that are inconsistent with the reserve program
or applicable National Estuarine Research Reserve System regulations may not be
implemented as part of the NOAA-approved management plan.

Native Hawaiian Organizations were involved throughout the reserve development and
designation process, including scoping and management plan development. These entities
would continue to be engaged through implementation of the management plan. If a research
reserve is designated here, these entities would be among the community members that benefit
from the reserve.

As discussed throughout this document, the proposed designation of a He‘eia research reserve
within the Kane‘ohe Bay area of O‘ahu and the implementation of the proposed management
plan would be expected to provide environmental, social, and economic benefits to the region.
An improved understanding of Hawaiian Island estuaries and the traditional ahupua‘a system of
resource management would be enhanced by linking research and educational efforts, natural
and cultural resources, and people. It is expected that physical alterations and impacts would be
restricted to limited areas and associated with the construction of facilities supporting research
and education activities and public access sites associated with future growth and potential
acquisition. Environmental reviews would be conducted for individual facilities development and
land acquisition projects.

Overall, it is expected that the natural resources found within the proposed reserve would
benefit from coordinated and integrated conservation and management, and the reserve would
serve surrounding communities by improving public understanding of Hawaiian estuaries, their
benefits, and needs for stewardship.
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CHAPTER 1: NATIONAL CONTEXT

Estuaries provide a vast array of resources and services to people. An estuary is an ecosystem,
comprising both the biological and physical environment, that has developed in a region where
rivers meet the sea and fresh-flowing river water mingles with tidal salt water to become
brackish, or partly salty. The transport of sediments and nutrients at the interface between the
land and water supports a diverse array of habitats and species. Providing food, fresh water,
habitat, flood regulation, nutrients, recreational opportunities, soils, aesthetics and other values,
estuaries have long been a focal point of human activity. As a consequence, they have been
heavily exploited throughout our history for natural resources, commerce, tourism and a host of
other purposes. Within the Hawaiian Islands, the ahupua‘a system* has traditionally been used
to manage natural resources, using local knowledge and community-based efforts to make
collective decisions for the benefit of individuals, society, and future generations (Blane et al.
2000).

Nationally, 52% of the U.S. population resides within coastal watershed counties (NOAA, 2016).
Population and development pressures on our coasts and estuaries as well as economic
activities have subjected these areas to continuous degradation. As compared to other regions
of the United States, estuaries within the Hawaiian Islands are relatively small in size, but still
ecologically significant components of the state’s coastal resources, providing direct benefits to
fisheries, tourism, and recreation. The United States Environmental Protection Agency (USEPA)
National Coastal Conditions Report notes that changing land uses, such as reduction of land
used for agriculture and increases in residential and commercial development, may be altering
the magnitude and types of stressors impacting estuaries and coastal areas of Hawai'i (USEPA,
2012). Within the Hawaiian Islands, O‘ahu has both the largest population and highest
population density, which can influence the alteration of natural estuarine systems.

1.1 The Coastal Zone Management Act
In 1972, Congress passed the National Coastal Zone Management Act (P.L. 92-583, as

amended, hereinafter the “act” or “CZMA”). Congress recognized the significance of coastal
resources and the importance of these resources to the national, regional and local economies.
The act further recognized the interrelationships between the land, water, and transitional areas
between them. These relationships are reflected in the act’'s 1996 reauthorization, which
referenced the increasing and competing demands upon the lands and waters of our coastal
zone, which have resulted in the loss of living marine resources, wildlife, and nutrient-rich areas;
permanent and adverse changes to ecological systems; decreased open space; and shoreline
erosion (16 U.S.C. 8§ 1451(c)). The reauthorization further notes that the habitat areas of the
coastal zone, along with the fish, shellfish, other living marine resources, and wildlife therein, are
ecologically fragile and consequently extremely vulnerable to destruction due to alternations by
humans (16 U.S.C. § 1451(d)). In recognition of these issues, the act established a national
policy to preserve, protect, develop, and, where possible, to restore and enhance the resources

! Refer to the Preamble to the He'eia NERR Management Plan, Appendix A
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of the Nation’s coastal zone for this and succeeding generations (16 U.S.C. § 1452(1)). The act
supports coastal states, territories and local governments in developing tools and programs to
improve their management capabilities in the rapidly developing coastal zone, to help protect,
preserve, develop and restore fragile natural resources such as the bays and estuaries,
beaches, dunes and wetlands, as well as the flora and fauna that are dependent on those
habitats. Congress also recognized that scientific knowledge of our coastal zone was often
limited. However, local decision-makers, developers and the public need to understand how the
coastal ecosystems work and the consequences associated with development activities on
these systems. To improve our understanding of these ecosystems and support coastal
management, Congress provided an additional incentive in the act with the establishment of the
National Estuarine Research Reserve System (hereafter “reserve system”) (16 U.S.C. § 1461)
as amended in the Coastal Zone Management Reauthorization Act of 1985. See Public Law 99-
272,100 STAT. 82. The reserve system provides states and territories (hereafter, states)
opportunities to seek answers to important questions about our nation’s estuaries through a
network of protected areas.

1.1.1 National Estuarine Research Reserve System

The mission of the National Estuarine Research Reserve System (NERRS) is stated in its
implementing regulations (15 C.F.R. § 921.1) as the following: the establishment and
management, through federal-state cooperation, of a national system of Estuarine Research
Reserves representative of the various regions and estuarine types in the United States.
Pursuant to these implementing regulations, habitats within healthy estuaries that typify different
estuarine types within the U.S. can be designated as a system reserve. Reserves are operated
for long-term research and monitoring, estuarine education, training, and interpretation. The
national system provides a framework to conduct research; monitor estuarine health and
conditions; model restoration techniques; and disseminate information for estuarine education,
interpretation or decision-maker training.

1.1.2 Estuarine Research Reserve System Administrative Framework The NERRS
is a partnership program between the National Oceanic and Atmospheric Administration
(NOAA) and the coastal states. NOAA provides funding, national guidance, and technical
assistance through the Office for Coastal Management (OCM). OCM plays four

important roles in operating the reserve system. First, it supports the NOAA Administrator’s
review and approval in the designation of individual reserves. Second, it disburses and
oversees expenditures of federal funds for research, monitoring, education, land acquisition,
facilities construction, and operation of reserves, as well as for the development of future
reserves. Third, it coordinates and provides policy guidance for the system. Finally, as required
by federal law, OCM periodically evaluates the operation of research reserves for compliance
with applicable federal requirements and with a reserve’s approved five-year management plan.
OCM'’s Stewardship Division has day-to-day responsibility for the implementation of the system.
Each research reserve is managed on a daily basis by a lead state agency or university, with
input from local partners.
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Through integrated research and education, the reserves help communities develop strategies
to deal successfully with coastal resource issues. Reserves provide adult audiences with
training on estuarine issues of concern in their local communities. They offer field experiences
for K-12 students and support teachers through professional development programs that focus
on the ecological, cultural, and historical aspects of the estuary. Reserves also provide long-
term water quality and habitat monitoring, as well as opportunities for both scientists and
graduate students to conduct research in a “living laboratory.”

1.1.3 Estuarine Research Reserve System Biogeographic Regions
In the more than 40 years since Section 315 of the Act established the NERRS, the system has

grown into a national network of 28 protected estuaries that serve as reference sites for
research, education and stewardship. Reserves represent different biogeographic regions of the
United States. A biogeographic region is defined by a geographic area with similar dominant
plants, animals and prevailing climate. Regions are classified by ecosystem type (e.g., maritime
forest, coastal mangroves) and physical characteristics (i.e., geologic, chemical, or
hydrographic). As depicted in Figure 1.1, there are 11 major biogeographic regions around the
coast, with 29 subregions. The reserve system currently represents nine of the major
biogeographic regions and 20 of those subregions and is designed to include sites representing
all 29 biogeographic subregions (Table 1.1). In the near term, priority for federal designation of
new NERRS sites is given to coastal states that are in unrepresented biogeographic regions.

1.2 A Potential He‘eia National Estuarine Research Reserve as Part of a
Network of Reserves

The State of Hawai‘i proposed the He‘eia National Estuarine Research Reserve (He'eia
Research Reserve, or He'eia NERR) on May 21, 2014. The Hawai‘i Institute of Marine Biology
(HIMB) has been identified as the lead state agency? for the proposed reserve. Operating under
a proposed five-year management plan (Attachment A), reserve staff would work with resource
managers, Native Hawaiian groups, local communities and regional groups to address natural
resource management issues, such as nonpoint source pollution, toxics contamination, habitat
restoration, climate change, and invasive species.

Under the preferred alternative described below, the proposed He‘eia Research Reserve would
include 1,385 acres of wetlands, marine waters, and upland areas in the He'eia estuary,
becoming the only National Estuarine Research Reserve within the insular biogeographic region
and the 29" in the nation. The table below (Table 1.2) shows the other reserve sites along with
their year of designation and area. In total, the system represents a wide diversity of coastal
ecosystems and physical characteristics found within the United States. The proposed He'eia

ZPer 15 C.F.R. 921.2(d), State agency means an instrumentality of a coastal state to whom the coastal
state has delegated the authority and responsibility for the creation and/or management/operation of a
National Estuarine Research Reserve. Factors indicative of this authority may include the power to receive
and expend funds on behalf of the Reserve, acquire and sell or convey real and personal property
interests, adopt rules for the protection of the Reserve, enforce rules applicable to the Reserve, or develop
and implement research and education programs for the reserve. HIMB is part of the University of

Hawai‘i System, a public (state) institution of higher learning.
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NERR site would represent a significant addition to the reserve system by increasing its
biogeographic representation and adding new resources and capabilities to the national system.
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Figure 1.1 — Map of biogeographic regions of the United States and National Estuarine Research

Reserves

Table 1.1 —Biogeographic regions and subregions of the National Estuarine Research Reserve

System

1. Acadian — Northern Gulf of Maine*

16.

Californian — San Francisco Bay

2. Acadian — Southern Gulf of Maine

17.

Columbian — Middle Pacific

3. Virginian — Southern New England

18.

Columbian —Washington Coast*

4. Virginian — Middle Atlantic

19.

Columbian — Puget Sound

5.Virginian — Chesapeake Bay

20.

Great Lakes — Lake Superior

6.Carolinian — North Carolina

21.

Great Lakes — Lakes Michigan and Huron *

7.Carolinian — South Atlantic

22.

Great Lakes — Lake Erie

8.Carolinian — East Florida

23.

Great Lakes — Lake Ontario *
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9.West Indian — Caribbean

24. Fjord — Southern Alaska *

10.West Indian — West Florida

25. Fjord — Aleutian Islands

11. Louisianan — Panhandle Coast

26. Sub-Arctic — Northern Alaska *

12. Louisianan — Mississippi Delta

27. Insular — Hawaiian Islands*®

13. Louisianan — Western Gulf

28. Insular — Western Pacific Island *

14. Californian — Southern California

29. Insular — Eastern Pacific Island *

15. Californian — Central California

*No reserve

Note: biogeographic regions and subregions based on classification scheme described in Appendix | to

15C.F.R. 921

Table 1.2 — Reserve designation dates (year), area, and biogeographic region
Reserve Year Acres Square miles | Square Region

kilometers

South Slough, OR 1974 4,771 7.5 19.3 Columbian (17)
Sapelo Island, GA 1976 6,110 9.5 24.7 Carolinian (7)
Rookery Bay, FL 1978 110,000 171.9 445.2 West Indian (10)
Apalachicola Bay, FL 1979 234,715 366.7 949.9 Louisianian (11)
Elkhorn Slough, CA 1979 1,439 2.2 5.8 Californian (15)
Padilla Bay, WA 1980 12,100 18.9 49.0 Columbian (19)
Narragansett Bay, RI 1980 4,259 6.7 17.2 Virginian (3)
Old Woman Creek, OH | 1980 573 0.9 2.3 Great Lakes (22)
Jobos Bay, PR 1981 2,883 4.5 11.7 West Indian (9)
Tijuana River, CA 1982 2,293 3.6 9.3 Californian (14)
Hudson River, NY (4 1982 4,838 7.6 19.6 Virginian (3)

% The Waimanu Valley on the windward coast of Hawai‘i Island was designated as a National Estuarine
Research Reserve in 1978 but the site was de-designated in 1993. Presently, there is no designated
National Estuarine Research Reserve within the Insular biogeographic region.
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components)

North Carolina (4 1985 10,568 16.5 42.8 Carolinian (6)
components) 1991
Wells, ME 1986 2,250 3.5 9.1 Acadian (2)
Chesapeake Bay, MD 1985 6,249 9.8 25.3 Virginian (5)
(3 components) 1990
Weeks Bay, AL 1986 6,525 10.2 26.4 Louisianian (11)
Waquoit Bay, MA 1988 2,804 4.4 11.3 Virginian (3)
Great Bay, NH 1989 10,235 16.0 41.4 Acadian (2)
Chesapeake Bay, VA 1991 3,072 4.8 12.4 Virginian (5)
(4 components)
Ashepoo-Combahee- 1992 99,308 155.2 401.9 Carolinian (7)
Edisto (ACE) Basin,
SC
North Inlet Winyah 1992 18,916 29.6 76.6 Carolinian (7)
Bay, SC
Delaware 1993 6,206 9.7 25.1 Virginian (4)
Jacques Cousteau, NJ | 1998 114,873 179.5 464.9 Virginian (4)
Kachemak Bay, AK 1999 371,950 581.2 1,505.2 Fjord (25)
Grand Bay, MS 1999 18,049 28.2 73.0 Louisianian (12)
Guana Tolomato 1999 73,352 114.6 296.8 Carolinian (8)
Matanzas (GTM), FL
San Francisco Bay, CA | 2003 3,710 5.8 15.0 Californian (16)
Mission-Aransas, TX 2006 185,708 290.2 751.1 Louisianian (13)
Lake Superior, WI 2010 16,697 26.1 67.6 Great Lakes (20)
*He‘eia, HlI Propose | 1,385 2.2 5.6 Insular (27)

d 2016
*Connecticut, CT TBD TBD TBD TBD Virginian (3)
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Total 1,335,839 2,088 5,406

* Proposed reserve

CHAPTER 2: PURPOSE OF AND NEED FOR ACTION

2.1 Purpose of Proposed Action

The purpose of the action is to designate a National Estuarine Research Reserve (hereafter
“research reserve”) in Hawai'i as the 29th reserve in the National Estuarine Research Reserve
System (hereafter “reserve system”) within portions of the He‘eia estuary and adjacent
Kane‘ohe Bay waters. As required by 15 C.F.R. § 921.20, the proposed action will also include
the National Oceanic and Atmospheric Administration’s (NOAA) approval of a management plan
developed by the state, provided the plan meets the required elements described in the
applicable reserve system regulations. If all requirements of the process are met and there is a
designation of the proposed He‘eia NERR, the state and NOAA will partner in the operation and
management of the reserve in accordance with 15 C.F.R. § 921.32. Therefore, the purpose of
the proposed action includes both the designation of the proposed reserve, including NOAA
approval of the He‘eia National Estuarine Research Reserve Final Management Plan (FMP),
and the subsequent implementation of plan management elements resulting from a NERR
designation.

The proposed reserve will involve the cooperation and interaction of a unique combination of
federal, state, local and private partners. In this instance federal-state and state-community
partnerships have been developed to support the enhancement of representative natural
habitats and to collaborate on operations and management plans that will increase our
understanding, awareness and stewardship of the resources. These partnerships assure
benefits that can be enjoyed by the people of Hawai‘i and visitors to the area, including across
environmental, economic, and social domains.

As part of the national system of estuarine research sites, each reserve is part of the reserve
system long-term water quality, biotic, and land use and habitat change monitoring programs
that represents an unprecedented effort to compare data across a network of sites. The ability
to leverage the long-term data-sets of the national network would be especially relevant at a
new research reserve estuarine representative of the Hawaiian Islands and the insular
biogeographic region. Some additional benefits of a becoming a new research reserve include
opportunities to:

o Establish baseline data for environmental conditions, species (both endemic and not),
and archaeological resources at the site.

e Create a research program that examines how different ecosystem-based management

strategies contribute to a healthy and sustainable estuarine ecosystem in the face of
ongoing anthropogenic impacts, and human use demands.
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Integrate traditional cultural knowledge and practices with contemporary science and
research to sustainably manage resources in the vicinity of the reserve site.

Increase understanding of natural and anthropogenic processes, restoration efforts and
their impacts to the estuary, and key ecosystem services.

Inform resource management decisions enabling local communities to effectively
address key coastal issues like climate change, habitat restoration, and water quality.
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2.2 Need for Proposed Action
The need for the proposed action is to fill a currently unrepresented gap in the national system

identified as the Insular biogeographic region and Hawaiian Islands sub-region. The Insular
bioregion is comprised of three subregions: the Hawaiian Islands, the Western Pacific Islands,
and the Eastern Pacific Islands. With the designation of a reserve in Hawai'‘i, the system would
have a tenth region (of eleven total regions) and a twenty-first sub-region (of 29 total
subregions) represented. The proposed He‘eia Research Reserve would further the national
goal to ensure that the system reflects the wide range of estuarine types within the United
States. It would also represent a significant addition to the National Estuarine Research
Reserve System (NERRS) because of its unique estuarine type that, since 1996, has not been
represented in the system.

In evaluating potential designation of a new reserve in Hawai‘i, NOAA is also acting upon the
nomination of a site by former Governor Neil Abercrombie of Hawai‘i for inclusion within the
national system. Given the site nomination submitted by Hawai‘i, careful consideration of
existing land uses and community support was integral to selecting alternatives that would
enable the creation of a successful research reserve in this biogeographic region. For the
national system, a successful site designation takes into account the area’s ecological
characteristics; its value for long-term research and monitoring; how well natural resources and
habitats are protected; suitability for education, training and outreach; and local management
considerations.

A new research reserve would coordinate existing, and establish new, research, education, and
management programs to address coastal management issues within the state. Its designation
would also further the national goal to ensure that the system reflects the wide range of
estuarine types within the United States. A new reserve would also use existing authorities to
ensure a stable environment for long-term research and provide a coordination and oversight
mechanism for achieving reserve goals.

Key considerations with respect to establishing a research reserve include its long- term
viability, its ability to promote collaboration among entities conducting research in the area, and
the availability of facilities (e.g., laboratories, dormitory space, monitoring infrastructure).

As described within the research and monitoring program within the FMP, the proposed He'eia
NERR presents an opportunity to contribute to an ongoing debate about ecosystem-based
management best management practices through research activities which are expected to
contribute to the coastal management needs of the state of Hawai‘i and other Pacific Island
systems. The proposed He‘eia NERR seeks to provide a unique perspective on how different
ecosystem-based management strategies influence a broad array of ecosystem services that
contribute to a healthy and sustainable estuarine ecosystem in the face of ongoing
anthropogenic impacts, and human use demands. The reserve plans to examine the ecosystem
services provided by two management strategies:
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(1) an approach based on contemporary ecological restoration technigues to increase native
species biodiversity, ecological resilience, and ecosystem integrity; and

(2) an approach that embraces traditional Native Hawaiian management practices to return the
ecosystem to a state that was realized within the traditional ahupua‘a system.

Both strategies seek to integrate the concerns of the environment, society, economy, and
human institutions, but focus on different aspects of each (He‘'eia NERR FMP, 2016).

Establishment of a Research Reserve in Hawai‘i would allow for the development of interpretive
and educational programs that would be attractive to local and state-wide school systems.
Schools of all levels (K-12, colleges and universities) would be encouraged to use existing
education facilities at the reserve site for educational programs (He‘eia NERR FMP, 2016);
participate in wetlands or marine field experiences; and help restore native habitats, species
and traditional Hawaiian agricultural and fishing sites managed by local community partners.

In addition there is a strong potential for the development of water-based investigations (e.qg.,
boat or canoe tours through the site) with a new He‘eia NERR through which ocean literacy and
traditional ecological knowledge could be incorporated with research. Local schools could be
encouraged to use reserve facilities, habitats, and restoration landscapes as sites for long-term
monitoring and ecological studies that can be coordinated with He'eia NERR educational
programs. Schools could, for example, work with local partners and the reserve to assist with
restoration efforts, and that students could revisit the site(s) throughout the academic year.
Students could participate in making observations about the environment, collecting water
guality data, learning about traditional knowledge, and applying their training to impact resource
stewardship.
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CHAPTER 3: STATE CONTEXT

3.1 He‘eia NERR Site Selection and Nomination Process and History
Based on former Hawai‘i Governor Neil Abercrombie’s site nomination and further

recommendations from the Hawai‘i Institute of Marine Biology, acting as the lead state agency,
the National Oceanic and Atmospheric Administration (NOAA) proposes that a National
Estuarine Research Reserve (hereafter “research reserve” or “He‘eia NERR”) be established at
the He'eia estuary and include portions of Kane‘ohe Bay on O‘ahu in the Hawaiian Islands. A
nomination proposal for the establishment of this research reserve was submitted by the State
of Hawai‘i and approved by NOAA in 2014. NOAA is following the procedures for nominating
and designating a research reserve in accordance with the established regulations 15 CFR Part
921 — National Estuarine Research Reserve System Regulations.

At the outset, former Governor Abercrombie identified the State of Hawai‘i Office of Planning as
the lead agency in the site selection phase, with University of Hawai'i becoming the lead state
agency to coordinate the management of He‘eia NERR upon designation. The Hawai‘i Coastal
Zone Management Program, located within the Hawai‘i Office of Planning, created a three
phased site selection approach (Figure 3.1), culminating with the development of a reserve
management plan and support for NOAA’s environmental compliance review. Phase | involved
developing site selection criteria; forming site selection and site evaluation committees;
managing a public solicitation for proposed sites; examining and analyzing proposed sites; and
forwarding a short list of potential sites to support Phase Il. During Phase I, a preferred site was
selected from the short list of proposed sites; public meetings in the vicinity of the preferred site
were held to solicit public feedback and to educate local communities, stakeholders, and
individuals about the reserve system and the site; and a proposed site was forwarded to the
Governor for nomination. The final phase of the process involved working with site partners with
input from the broader community to develop a site management plan and to support the
environmental review required under National Environmental Policy Act (NEPA).

Beginning in February 2013, Hawai'‘i Office of Planning (OP) initiated Phase | by developing
selection criteria. The criteria were used to support an online solicitation seeking proposals for
reserve sites from educational or research institutions, community organizations, and the public.
Two calls for proposals took place between April and June 2013. Several inquiries from
agencies and community groups were made via phone and email to the Hawai‘i Coastal Zone
Management Program during the solicitation periods resulting in two formal proposal
submissions. These were identified as the He'eia estuary in Kane‘ohe Bay on the island of
O‘ahu and Hilo Bay on Hawai'‘i Island.

Following the submission of the proposed sites, the Hawai‘i OP, with contractor support,

coordinated two committees—the Site Evaluation Committee and the Site Selection
Committee—and managed the process on behalf of the state.
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Figure 3.1. Hawai‘i National Estuarine Research Reserve site selection process (from Hawai‘i NERR

Site Nomination Document May 2014)

Site Evaluation Committee

The Site Evaluation Committee consisted of representatives from nine agencies and
organizations who were charged with evaluating submitted proposals against specific
selection criteria approved by NOAA and the Site Selection Committee. The Site Evaluation
Committee provided local expertise and advice on the technical aspects of the site selection
process. Members reviewed the site selection criteria and evaluated the proposed estuary
sites in Hawai'i using the criteria. Each of the Site Evaluation Committee’s member
organizations were invited based on their technical expertise and/or local knowledge of
Hawaiian estuaries.

Site Evaluation Committee Representatives included:

County of Kaua'i

County of Hawaii

Marine and Coastal Zone Advisory Council

National Oceanic and Atmospheric Administration

Office of Hawaiian Affairs

State of Hawai'‘i Department of Health

State of Hawai‘i Department of Natural Resources — Division of Aquatic Resources
University of Hawai‘i Manoa

U.S. Fish and Wildlife Service
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Site Selection Committee

The Site Selection Committee consisted of representatives from eight agencies and
organizations who were charged with reviewing and approving the site selection criteria
developed by a Hawai‘i Coastal Zone Management Program-led %roup of technical experts.
Another role’of the Site Selection Committeé was to ensure that the National Estuarine
Research Rerserve site selection process was consistent with regulatory requirements, and
involved both the public and partner organizations. The Site Selection Committee was also
responsible for selecting a preferred site for the Governor to consider for nomination to NOAA.

Site Selection Committee Representatives included:

City and County of Honolulu

County of Kaua'i

County of Hawai'i

County of Maui

Marine and Coastal Zone Advisory Council

National Oceanic and Atmospheric Administration

State of Hawai'‘i Department of Natural Resources — Division of Aquatic Resources
University of Hawai‘i Manoa

The Site Evaluation Committee evaluated both site proposals using the approved selection
criteria and found both to be strong candidate sites. As a result, both site proposals were
forwarded to the Site Selection Committee for consideration under Phase Il. The final selection
of the He‘eia estuary by the Site Selection Committee was based on the compiled site scores of
the approved site selection criteria, updated site information and presentations by the proposal
authors.

3.2 He‘eia: The Proposed Site

The proposed He'eia NERR site as defined in this document consists of multiple habitat types
generally categorized as upland, coastal and oceanic areas (Figure 3.2 and Table 3.1) found in
Kane‘ohe Bay, on the northeastern or windward shore of the island of O‘ahu (PBR 2014). In
accordance with the National Estuarine Research Reserve System Habitat and Land Cover
Classification Scheme (Kutcher 2008), these habitats are described as marine, estuarine,
palustrine, upland, and cultural habitats. The site includes 822 acres of marine intertidal and
subtidal habitats, including seagrass, sand, mud, patch and fringing reefs. Just outside the
proposed boundary is the only barrier reef in US waters (PBR 2014). The barrier reef has a
major influence on bay circulation, and the relatively large freshwater inputs from numerous
streams have created diverse marine habitats.

A significant portion of the wetland and terrestrial areas within the proposed He'‘eia NERR site
are identified as areas managed for traditional agricultural or fisheries uses. This includes one of
the largest fishponds in the Hawaiian Archipelago (88 acres) at its estuarine border and 447
acres of upland habitats. A large taro cultivation site and a native wetland restoration upland of
the fishpond
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are currently being implemented or planned that are anticipated to support ecological functions
of the watershed. The site’s estuarine waters from the He‘eia Stream are directly influenced by
runoff from the surrounding watershed as well as by the exchange of seawater from the ocean
(PBR 2014). Finally, 28 acres of uplands are found on Moku O Lo‘e, home of the Hawai'i Institute
of Marine Biology.

N
3 ‘% Land Owning Entities
- || Preferred alterative boundary
I Hawaii Community Development Authority
I Heeia State Park (managed by DLNR)
- Kamehameha Schools (fishpond)
V//A Marine waters (managed by DLNR)

Estuarine Research Reserve

Table 3.1. He‘eia National Estuarine Research Reserve preferred alternative
He‘eia National Estuarine Research Reserve site acreage (from Hawai‘i Office of Planning 2016).
Land Owning Entities Area (Acres)

Hawai‘i Community Development Authority 1419

University of Hawai‘i 28
Marine Water Areas* 822
He'‘eia State Park* 19
Kamehameha Schools 97
Total Area (acres) 1,385

* State of Hawai‘i owned, managed by the Hawai‘i Department of Lands and Natural Resources

The proposed He‘eia NERR components are a combination of state, private, and university
owned properties that would allow for shared resources (e.g., personnel, technical assistance)
among respective partners. Other governmental agencies, non-governmental organizations,
Native Hawaiian Organizations, other organizations, industries, and citizens groups have
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expressed interest in providing additional resources, such as labor and funds, to support a new
reserve. To date, these groups have supported the designation process through their
participation in the nomination and site selection efforts. NOAA intends to continue to engage
these groups throughout the designation and the future operation of a reserve.

3.3 Scoping

This Final Environmental Impact Statement (FEIS) has been developed to provide information
to decision-makers and the interested public on the potential impacts associated with
designation of the He'eia NERR under federal authorities. The FMP in Appendix A describes an
organizational framework for the proposed He'eia NERR and articulates approaches that are
intended to protect the ecological integrity of the proposed He'‘eia Research Reserve while
improving its value for research, monitoring, education, and stewardship purposes. The FMP
will provide guidance on the development of the He'eia Research Reserve, and will remain in
effect until the FMP is revised and updated pursuant to the 5 year plan cycle.

In an effort to better understand what the concerns of interested parties might be with respect to
the designation of the proposed He'‘eia NERR, considerable effort was made to include broad
and diverse public and private participation through the National Environmental Policy Act
(NEPA) scoping process. Groups and individuals had the opportunity to provide input and
support in the process from the beginning. This approach was designed to develop among the
participatory groups a sense of “ownership” in the process and the future of the proposed He‘eia
NERR.

Federal regulations (15 C.F.R. § 921.13(c)) require at least one public scoping meeting. Two
scoping meetings were held to meet the requirements of this regulation: one in the vicinity of the
proposed reserve site in He‘eia; and one in Honolulu, the state capital. The first scoping meeting
was held on December 17, 2014, at 5 p.m. at the King Intermediate School in Kane‘ohe. The
second scoping meeting was held on December 19, 2014, at 5 p.m. at the NOAA Fisheries
Honolulu Service Center in Honolulu. The public was provided notice of the meetings in the
Federal Register and through an advertisement in a local newspaper. The Federal Register
notice was posted on November 24, 2014 (79 Fed. Reg. 69838), 23 days in advance of the first
scoping meeting. A newspaper advertisement was posted in the largest paper in the state, the
Honolulu Star-Advertiser, on November 26, 2014, 21 days in advance of the first scoping
meeting. The Honolulu Star-Advertiser serves the Honolulu-area as well as the entire state of
Hawai'i.

The scoping meetings were attended by a diverse set of stakeholders including interested
citizens and representatives of local, state, federal, and non-governmental organizations. In
total, more than 20 individuals from the public attended the two scoping meetings.

The participating public heard presentations about the reserve system from NOAA and about

the proposed He‘eia NERR by Ku‘iwalu Consulting, on behalf of the Hawai‘i Office of Planning.
Overall, participant comments were supportive of the proposed nomination, however, the
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scoping meeting raised several issues presented in the DEIS and DMP. These are addressed in
in Table 3.2 of this FEIS/FMP.

Consistently mentioned throughout scoping was the interest in incorporating traditional
Hawaiian knowledge and ahupua‘a management into the development of a Research Reserve
in Hawai'i.

It was also noted that the proposed He‘eia NERR boundary discussed during the scoping
meetings differed from an earlier tentative boundary presented at a public meeting hosted by
Hawai‘i OP. The prospective boundary as presented by the State in a September 2013 meeting
included several reefs which were not included in the state site homination package. Inclusion of
these reefs within the proposed He‘eia NERR is evaluated as part of alternative B within this
environmental analysis (see Chapter 4).

In addition, members of the public also suggested that additional uplands, including He‘eia
Stream tributaries, be considered for inclusion within the proposed reserve due to their cultural
and natural resources and potential research value, as well as that additional public access
points (including He‘eia Kea Small Boat Harbor) be included. Section 4.2 presents several
boundary alternatives based, in part, on input from the public scoping process. Section 4.6 of
this document further discusses proposed boundary considerations that were proposed but not
further developed and the reason(s) why they were not fully developed into alternatives.

Section 106 of the National Historic Preservation Act (NHPA) requires that federal agencies
identify historic properties that may be impacted by federal undertakings, and to seek to protect
those properties that are listed, or eligible for listing, on the National Register of Historic Places.
NHPA regulations at 36 CFR Part 800 identify a process to determine site eligibility, to evaluate
potential impacts, and to identify impact avoidance or mitigation actions. Pursuant to NHPA,
NOAA'’s Office for Coastal Management (OCM) reached out to Native Hawaiian Organizations*
in correspondences dated June 18, 2015 to gain assistance with identifying properties within the
area of potential effect that may be eligible for the National Register listing and to provide
information related to religious and cultural significance that these organizations attaches to the
areas that would be affected by the proposed action. NOAA’s OCM also requested assistance
identifying additional organizations to involve in the process. Two responses were received
which identified a total of eight historic sites, all of which were already identified by NOAA for
consideration within the impact analysis. These responses also identified nine organizations to
engage, all of which have participated in some portion of the process to date (Appendix G).

Finally, multiple comments regarding concerns about new fishing and resource usage
regulations were received. These concerns have been addressed within the reserve
management plan.

* Notifications were distributed to all organizations on the Native Hawaiian Organization Notification List,
maintained by the U.S. Department of Interior, Office of Native Hawaiian Relations and accessible via
https://www.doi.gov/hawaiian/NHOL.
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Table 3.2. Issues raised during scoping

Issue Mentioned by the Public in
Scoping Process

Where Discussed: Environmental

Impact Statement (EIS) or Management

Plan

Public Access

EIS and Management Plan

Native Hawaiian traditional cultural
heritage

EIS and Management Plan

Recreation/public use

EIS and Management Plan

Future land acquisition and boundary
expansions

Management Plan

Public participation

EIS and Management Plan

Stewardship/Ecological restoration
activities

EIS and Management Plan

Educational opportunities

EIS and Management Plan

Engagement with state agencies

Management Plan

Research opportunities throughout
watershed

Management Plan

Community group coordination

Management Plan

3.4 Alternative Estuaries Considered During Site Selection

The preferred alternative of the proposed He‘eia Research Reserve resulted from a review of
two proposals: He'eia estuary, O‘ahu, and Hilo Bay, Hawai‘i Island. Additionally, exploratory

review of sites in each of Hawai'i's four counties were considered® (Table 3.3).

Table 3.3. Inquiries and proposals resulting from request for solicitation

Possible Proponent

Conceptual Site

Proposal Submitted

and Educational
Foundation

Kona Community Cultural | Keauhou Bay, Hawai'i No

Malama Maunalua

Maunalua Bay, O‘ahu No

® Hawaiian counties participating in site consideration: Hawai‘i County, City and County of Honolulu,
Kaua'i County, and Maui County. Given the unique governing structure of Kalawao County, this county

was not included in this listing of Hawai‘i counties.
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Wailuku Community Wailuku, Maui No
Management Makai

Area

Hanalei Watershed Hui Hanalei Bay, Kaua'i No
University of Hawai‘i Hilo Hilo Bay, Hawai'i Yes
Kaua'i Westside Hanapepe estuary, Kaua'i No
Watershed Council

Hawai‘i Pacific University Hawai‘i Watershed, O‘ahu No
Hawai‘i Wetland Joint No specific site No
Venture

Hawai'i Institute for Marine | He'eia estuary, O‘ahu Yes
Biology/Kako‘o ‘Oiwi

Two proposals were submitted during a public solicitation between April and June of 2013. The
Site Evaluation Committee recommended both proposals for further consideration by the Site
Selection Committee. The He‘eia estuary was chosen by the Site Selection Committee and
further developed into a site nomination. Hilo Bay was eliminated from further consideration
after selection of He'eia estuary (see PBR 2014 for information on-site selection criteria and
committee notes).

3.5 Documents that Influence the Scope of the FEIS

The scope of this FEIS is supported by a wide range of key documents. Some of these
documents are either pre-existing or were created specifically in support of the proposed He'eia
Research Reserve designation as part of the preliminary impact analysis. The most important
ones include the Hawai‘i NERR Site Nomination; Kane‘ohe Bay Master Plan; Kane‘ohe Bay,
He'eia Estuary NERR Site Proposal; Natural, Cultural, and Socioeconomic Impact Analysis for
the Proposed He‘eia NERR; Gap Analysis for the Proposed He‘eia NERR EIS; and the
proposed He‘eia NERR FMP 2016-2021.

3.6 Permits, Licenses, and Entitlements Associated with the Action

The proposed He'eia Research Reserve is located within various land use districts, including
the State Land Use Conservation District, the He'eia Community Development District, and the
City and County of Honolulu’s special management area (SMA). Any future reserve facilities
development, installation of long-term monitoring or research equipment, or the disturbance of
important natural or cultural resources on either Moku o Lo‘e, upland areas, and the He‘eia
Fishpond, would require a Conservation District Use Permit (CDUP) from Hawai‘i Department of
Land and Natural Resources (DLNR), a Use or Development Permit from the Hawai'i
Community Development Authority (HCDA), and/or an SMA permit from the City and County of
Honolulu’s Department of Planning and Permitting. For the marine waters of the proposed
He‘eia Research Reserve (marine waters seaward of the certified shoreline), the installation of
long-term monitoring or research equipment would require a CDUP from DLNR. In addition,
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Hawai'i Institute of Marine Biology (HIMB) has a special activities permit from DLNR for the
collection of marine organisms within the 64 acre Hawai‘i Marine Laboratory Refuge
surrounding Moku o Lo‘e. The collection of marine organisms for research purposes in the rest
of the proposed He'eia Research Reserve’s marine waters would require a special activities
permit issued by DLNR.

Other permits for activities associated with the study of fish, wildlife (including birds), threatened
or endangered species, or marine mammals could require consultations with or permits issued
by NOAA’s National Marine Fisheries Service (NMFS) or the U.S. Fish and Wildlife Service
(USFWS), depending on the type of activity proposed and the species potentially affected. All
required permits will be obtained and/or consultations carried out in accordance with all
applicable requirements. See Section 5.3 for more information.

As needed, impacts to cultural and historic resources from reserve activities will be considered.
Consultations about future activities will be carried out, if needed, with appropriate entities,
including DLNR’s State Historic Preservation Division.

An agreement, finalized prior to designation, that describe the roles and responsibilities between
the University of Hawai‘i and landholders or their lessees including HIMB, DLNR, Hawai'i
Community Development Authority (Kako‘o ‘Oiwi), Kama‘aina Kids, and Kamehameha Schools
(Paepae o He'eia) will be available with publication of the Final Environmental Impact
Statement (Appendix C).
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CHAPTER 4: ALTERNATIVES INCLUDING THE PROPOSED
ACTION

4.1 Description of Alternatives

The federal action proposed by the National Oceanic and Atmospheric Administration (NOAA) is
the establishment of a National Estuarine Research Reserve (NERR) in the He'eia estuary of
O‘ahu, based on the proposal for designation from the State of Hawai‘i. This proposed action
includes formal designation by the NOAA Administrator and joint declaration by the NOAA
Administrator and the Governor of Hawai‘i. This would result in eligibility, as funding allows, for
the awarding of annual financial assistance from NOAA for up to 70 percent of operation and
program costs, and additional potential funding for acquisition and construction of facilities
through a competitive award process. The alternatives described below and summarized in
Table 4.1 include the preferred alternative (i.e., to designate the proposed He‘eia National
Estuarine Research Reserve (He‘eia Research Reserve, reserve, or He‘eia NERR) and support
management plan implementation), a review of possible alternative boundary configurations (i.e.,
larger or smaller boundaries than currently proposed), and the no action alternative (i.e., not
designating the proposed reserve). Each alternative has programmatic impacts and impacts on
the environment (with physical, biologic, and socioeconomic effects) that inform the analysis

of the different reserve configurations reviewed and described in Chapter 6.3.

Under scenarios other than the no action alternative, the University of Hawai‘i Institute of
Marine Biology (HIMB) would be the lead management agency for the proposed reserve. The
university would employ the He‘eia NERR Manager and staff to assist in implementing the day-
to-day activities of the reserve. Reserve staff will initially include education and research
coordinators who implement reserve programs and receive advice from various advisory
groups. The proposed He'eia National Estuarine Research Reserve Final Management Plan
(FMP) indicates that as the reserve builds capacity, it is anticipated that stewardship/cultural
resource and training coordinators would be added to support evolving programs. Reserve
partners, including the land owners and key collaborators would engage with reserve staff to
address the goals and objectives identified in the FMP and through a reserve advisory board or
other mechanisms identified in a multi-party agreement in Appendix A.

Within the FMP, two key management strategies have been identified that will guide the future
direction of the reserve. The first management strategy of ecological restoration is typical of
contemporary conservation projects where the primary goal is to restore a damaged or
degraded ecosystem to its historical trajectory by using pre-human conditions as the starting
point for restoration design (Society for Ecological Restoration 2004). This is a generally
accepted approach that is advocated by most federal and state agencies, and is on a continuum
of ecosystem-based management approaches with an emphasis on ecosystem recovery
(Society for Ecological Restoration 2004).

The second management strategy based on the ahupua‘a system is an ecosystem-based
management approach successfully employed by Native Hawaiian cultural practitioners in
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He'eia for at least 600 years prior to Western contact. Its’ essential premise is to care for the
land and water so that it can in turn care for human sustenance (Jokiel 1991, Bahr et al. 2015).

The proposed He‘eia Research Reserve seeks to understand how different ecosystem-based
management strategies influence a broad array of services that contribute to a healthy and
sustainable estuarine ecosystem in the face of ongoing anthropogenic impacts and human use
demands. The reserve plans to examine the ecosystem services provided by two management
strategies: (1) an approach based on contemporary ecological restoration techniques and (2) an
approach that embraces traditional Hawaiian management practices (see Section 4 of FMP for
more detail on the management strategies and ecosystem services). This approach will not only
direct management strategies of the reserve’s natural resources, but will also influence the
reserve’s programmatic areas of research and monitoring; education, training, and
interpretation; and public outreach and engagement.

The mission of the proposed He'eia Research Reserve is:

Kuleana (privilege and responsibility): To practice and promote responsible stewardship and
outreach consistent through the principles and values of the ahupua‘a land management
system. Our efforts will be supported by traditional knowledge, innovative research, education,
and training that nourishes healthy and resilient ecosystems, economies, and communities.

To meet this end, the FMP (Appendix A) for the proposed He'eia Research Reserve identifies
the goals and objectives to support both the goals of the National Estuarine Research Reserve
System (NERRS), 15 C.F.R. § 921.1(b), and advance our understanding of Hawaiian Island
estuaries and their stewardship. The proposed goals of the He‘eia Research Reserve are:

¢ Research and Monitoring: Promote directed and applied scientific investigations,
including research and monitoring and traditional knowledge, through the He'eia
Research Reserve to increase our understanding of the effects of human activities and
natural events to improve informed decision-making affecting the He‘eia estuary, coastal
ecosystems, and ultimately the entire ahupua‘a of He'eia.

e Education, Training, and Interpretation: Develop a place-based education and training
program for the He'eia Research Reserve that inspires and educates the community
about estuaries, coastal ecosystems, and traditional Hawaiian practices, such as lo'i
(taro patches) and loko i‘a (fishponds), that malama (nurture) these systems sustainably.

e Public Outreach and Resource Management: The He‘eia Research Reserve will engage
various communities to create opportunities for collaboration to practice and promote
stewardship that sustains cultural, biological, and natural resources.

4.2 Boundary Alternatives
Once the He'eia estuary was nominated by the Governor of Hawai'i, several alternative

reserve configurations were identified for analysis and consideration. Each of the potential
boundary alternatives analyzed encompass a smaller geographic area than contained
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within the preferred alternative with the exception of alternative A as shown in Table 5.
However, this section briefly describes the distinct differences between each of the three
potential boundary alternatives and the preferred alternative.

As required under the Council on Environmental Quality Regulations for implementing the
National Environmental Policy Act (NEPA), a “no action” alternative is also considered in
this analysis. The “no action” alternative is simply what would happen if the agency did not
act upon the proposal for agency action. Table 4.1 summarizes the alternatives considered.

Table 4.1. Summary of alternatives

Alternatives Alternative
Size (acres)

Preferred Alternative (Nominated site with the addition of the entire HCDA parcel 1,385

boundary; marine reefs 7, 8, 9, and 10; and implementation of a management plan)

Boundary Alternative A (Nominated site with land additions including the entire HCDA 1,759

parcel, City and County of Honolulu parcel, and the town pier; and implementation of a
management plan)

Boundary Alternative B (Nominated site with the addition of the marine water areas 1,685
centered around reefs 7, 8, 9, and 10; and implementation of a management plan)

Boundary Alternative C (Nominated Site Boundary and the implementation of a 1,070
management plan)

No Action Alternative 0

(Proposed He'eia site is not designated as a National Estuarine Research Reserve)

4.2.1 Proposed Action (Preferred Alternative)

The preferred alternative identified for the He'eia Research Reserve site consists of designating
the nominated site boundary with the addition of the remaining portion of the Hawai‘i Community
Development Authority (HCDA) parcel and additional marine waters comprising of reefs 7, 8, 9,
and 10 and their surrounding waters owned by the State and managed by the State of Hawai'i
Department of Land and Natural Resources (Figure 4.1). This alternative also includes
implementing a FMP.
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Figure 4.1. Boundary map of the preferred alternative for the He‘eia National Estuarine Research
Reserve

The site provides many of the beneficial attributes including:

° Willing local and state partners committed to working together to form a He'eia
National Estuarine Research Reserve;

° An area representative of the diverse challenges facing coastal areas across the
Hawaiian Islands ranging from invasive species;

° New opportunities to conduct research, monitoring, education, cultural and
restoration activities in an estuarine setting; and,

° A venue for incorporating traditional Hawaiian cultural ecological practices into

reserve activities.

NOAA requires applicants to go through a rigorous site selection and evaluation process to
evaluate the best site to meet the requirements of the Coastal Zone Management Act (CZMA)
and implementing regulations (Appendix A of FMP). The site selection process the State of
Hawai‘i Office of Planning undertook is summarized in Chapter 2 and can be found in their site
nomination (May 2014). The proposed site and implementing a FMP are described at length in
Appendix A and are summarized in the following section.

4.2.2 Alternative A — Nominated Site with Land Additions Including Entire HCDA
Parcel, C&CH Parcel and the Small Boat Harbor and Pier

In this alternative, the total land area of the He‘eia Research Reserve would be expanded to
include additional land parcels on the north side of the final configuration (Figure 4.2) of the
nominated site boundary. The additional parcels included are the City and County of Honolulu
(C&CH) parcel and the He‘eia Kea Small Boat Harbor and pier that is owned and operated by
the State of Hawai‘i Department of Land and Natural Resources (DLNR) Division of Boating
and Ocean Recreation (DOBOR).
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The C&CH parcel is an approximately 210 acre undeveloped area contiguous to the northern
boundary of the proposed reserve (i.e., the HCDA parcel and He‘eia State Park). The land is
zoned primarily as preservation and has been investigated by the C&CH as the location of a
future He'eia Kea Valley Nature Park. In 2012, a conceptual master plan was developed for the
site that includes botanical gardens and open space for passive recreation (e.g., hiking). The
parcel is relatively flat. Despite current plans, it is potentially developable as indicated by the
zoning of a portion of the parcel for residential units (e.g., R-10). As public land, the R-10 portion
of the parcel could be rezoned in the future to provide additional opportunities to support

future reserve facility needs, especially considering the limited availability of land at He‘eia
State Park. The C&CH parcel is within the He‘eia ahupua‘a, but does not physically drain into
the He'eia Stream.

Alternative A

[ Nominated Boundary
7/ HCDA Parcel (remainder)

C&C Honolulu (parcel and pier)

0% m e e N ™ PR S NG
Figure 4.2. Map of Alternative A (nominated site with land additions including entire HCDA parcel,
C&CH parcel and the He‘eia Kea Small Boat Harbor and pier)

Including the C&CH parcel in the final boundary configuration would not be expected to affect
the current status of the site or impact future programmatic activities within the preferred
boundary. Despite not being critical to the designation of the proposed He‘eia Research
Reserve, this area, if developed as a nature park, could provide expanded opportunities for
cultural, and educational programming at the reserve. Ecologically, the parcel is dominated by
‘alien’ or non-native forest and grassland habitats according to the land cover map of the He'eia
Research Reserve Watershed (Hawai'‘i Office of Planning 2016). The parcel could provide
additional areas to implement upland forest restoration in support of relevant ecosystem
services. As a result, inclusion of the parcel could need additional investment of reserve
resources to restore the area to more natural habitat dominated by native species. These
restoration efforts may result in dilution of the funds available for other programmatic activities
in the future reserve.
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The smaller parcel includes the He'eia Kea Small Boat Harbor, owned and operated by the
Hawai‘i DLNR DOBOR. This parcel includes a 1 acre pier and 13 acres of water and is directly
adjacent to He‘eia State Park at the park’s northern border. This parcel could provide additional
water access within the Reserve to the proposed marine areas in support of reserve-related
research, education and stewardship activities. However, it has multiple current commercial
entities using the facilities and requires periodic maintenance dredging to keep boat access
open for commercial fishing and ecotourism vessels. Were this parcel to be included within the
reserve boundaries, these current uses would need to be reevaluated for consistency with the
applicable NERRS regulations.

Alternative A would also create partnerships, represent diverse challenges, provide new
opportunities for research, monitoring, education/outreach, restoration, and cultural practices
similar to those outlined under the preferred alternative.

4.2.3 Alternative B — Nominated Site with Inclusion of Additional Water
Components Centered Around Reefs 7, 8, 9, and 10

Focusing on expansion of marine water area beyond the nominated site boundary, this
alternative would add 292 acres to the proposed He‘eia NERR’s marine waters including patch
reefs and sand flats known as reefs 7 through 10 (Figure 4.3). The patch reefs within this
expanded area are subject to several different management regimes and are regulated under
different DLNR divisions. DLNR’s DOBOR manages an area around reefs 7 and 8 for
recreational purposes as an Ocean Recreational Management Area, reserved for motorized
activities (e.g., personal watercraft, water skiing). Just south of reef 10, DOBOR has designated
32 acre rectangular area as a boat mooring area. Throughout this area, especially around reef
8, recreational activities like kayaking, fishing, snorkeling, and boating occur frequently.
Additional users include commercial fisherman catching species like Papio (Travally Caranx
spp.), Hawaiian bonefish (Albula spp.) and mullet (Mugil cephalus) and ecotourism operators
using the reefs and sand flats.
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Figure 4.3. Map of Alternative B (nominated site with inclusion of additional water components
centered around reefs 7, 8, 9, and 10)

Reefs 9 and 10 are currently being considered for inclusion within a proposed coral reef
mitigation bank. In Kane‘ohe Bay, the proposed mitigation bank would restore a number patch
reefs by controlling invasive algae (Eucheuma spp. and Kappaphycus spp.) populations. One
reef is being considered to serve as a control reef and one a restoration reef.

The additional water area considered under alternative B has sufficient state control to warrant
inclusion within an expanded boundary. This water area was previously identified and included
by HIMB and local community partners in their original site proposal to the State. However, the
State’s nomination to NOAA failed to include these additional water areas centered on patch
reefs 7, 8, 9 and 10.

Alternative B would also create partnerships, represent diverse challenges, provide new
opportunities for research, monitoring, education/outreach, restoration, and cultural practices
similar to those outlined under the preferred alternative.

4.2.4 Alternative C — Nominated Site Boundary
This alternative is comprised exclusively of the nominated site. The site configuration includes

He'eia State Park (18.5 acres) on its northern coast; the He‘eia Fishpond, one of the largest
fishponds in the Hawaiian Archipelago (88 acres) at its estuarine border; and an upland area
wetland and agricultural restoration project (405 acres) on HCDA land. The proposal also
includes the HIMB (28 acres) on Moku o Lo‘e (Coconut Island) and 530 acres of marine water
area include patch and fringing reefs (not reefs 7, 8 9 or 10). The entire site is located in
Kane‘ohe Bay, on the northeastern or windward shore of the island of O‘ahu. Kane‘ohe Bay is
the largest sheltered body of water in the Hawaiian Island. This alternative’s total acreage is
1,070 acres (Figure 4.4) and is protected by the only barrier reef in US waters (PBR 2014).

Alternative C would also create partnerships, represent diverse challenges, provide new
opportunities for research, monitoring, education/outreach, restoration, and cultural practices
similar to those outlined under the preferred alternative.
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Figure 4.4. Map o Alternative C (nominated site)

4.2.5 No Action Alternative

Nationally, there are several types of estuarine areas not represented in the National Estuarine

Research Reserve System (NERRS). The greatest gaps in the system as of 2015 are within
the Great Lakes, northern Alaska and the Pacific Islands. Potential future NERR sites can be
found in the numerous biogeographic subregions of these broad areas. While NOAA provides
funding to applicants to undertake a site evaluation process, there are no guarantees that a

site will be selected, thus the no action alternative is considered a viable alternative. Under this

option no portion of the He'eia estuary on the island of O‘ahu would be designated as part of
the NERRS. There would be no change in current management of the areas associated with
the proposed reserve. Publicly and privately owned lands and waters would maintain their
current status.

The marine waters, including the patch and fringing coral reefs and sand flats (i.e., reefs
2-10), would continue to be managed by the State of Hawai‘i through DLNR. The He'eia
Fishpond would continue to be managed under a lease from Kamehameha Schools.
Moku o Lo‘e (Coconut Island) would continue as a marine laboratory under HIMB and the
University of Hawai‘i property with the island’s fringing reef would remain part of the
Hawai‘i Marine Laboratory Refuge. On land, He'eia State Park would continue to be
operated by Kama‘aina Kids under a lease from DLNR, and the HCDA parcel would
continue to be managed by Kako‘o ‘Oiwi as the lessee.

4.3 Detailed Description of the Preferred Alternative Boundary

The He'eia estuary is located in the southern portion of Kane‘ohe Bay, the largest sheltered
body of water in the Hawaiian Island chain, on the windward shore of the island of O‘ahu. The
site includes the He'‘eia Stream, uplands, traditional agricultural and cultural heritage lands,
wetlands, a large fishpond and marine waters that include reefs, sand flats, and Moku o Lo‘e
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(Coconut Island). The site totals 1,385 acres of land and water areas. The major components of
the site are:

[ Upland Areas (447 acres): The portion of the preferred alternative that is referred to
as the “upland” areas are primarily comprised of a mix of public and private lands mostly
west of the Kamehameha Highway (H830) including HCDA lands, He'eia State Park and
a portion of a property owned by Kamehameha Schools thorugh the Bishops Trust.

1 Hawai‘i Community Development Authority (419 Acres): This area encompasses
the entire HCDA parcel, a mix of wetlands and forested land that includes demonstration
lo‘i (taro) fields in the southwestern part of the wetland complex. This parcel is managed
by Kako‘o ‘Oiwi, a local non-profit. Also, two privately owned Hawaiian homestead lots
(e.g., kuleana parcels) and a future health center location are found within this area but
are specifically excluded from the proposed Reserve boundaries. These exclusions are
identified in Figure 4.5. In the state nomination, only a portion of the HCDA parcel was
included. Through the public scoping process and in consultation with DLNR, the
decision to include the entire parcel, less the homestead lots, as a preferred alternative
was made. These additional lands provide a buffer for core estuarine and marine
habitats (see FMP Section 1 for additional discussion of reserve core and buffer areas).
NERRS regulations define the core area as “key land and water areas” so vital to the
functioning of the estuarine ecosystem that it must be under a level of control sufficient
to ensure the long-term viability of the Reserve for research on natural processes. And
core areas must also be ecological units of a natural estuarine system which preserve,
for research purposes, a full range of significant physical, chemical and biological factors
contributing to the diversity of fauna, flora and natural processes occurring within the
estuary. While buffer areas are considered areas adjacent to or surrounding key land
and water areas and essential to their integrity. These buffer zones protect the core area
and provide additional protection for estuarine-dependent species, including those that
are rare or endangered (NERRS Regulations 15 C.F.R. § 921.11(c) (3)).

[ He‘eia State Park (19 acres): Also located in the upland portion of the preferred
alternative is a state park which protects some key historic and cultural sites. It borders
the HCDA parcel to the west, the He'eia Fishpond and stream to the south and the
marine areas of the reserve to the east. Just north of the State Park, and not included
within the preferred alternative boundary, is the He‘eia Kea Small Boat Harbor and
fishing pier.

[ He'‘eia Fishpond Uplands (9 acres): The Upland of the He'eia Fishpond is 9 acres
are terrestrial habitat that buffer the fishpond from the adjacent residential neighborhood.

[ Marine Areas (822 acres): Making up the largest component of the preferred
alternative boundary, the marine area is managed by the DLNR and comprised primarily
of patch and fringing coral reefs and sand flats. This area is bordered on the west by the
He'‘eia Fishpond and fully surrounds Moku o Lo‘e (Coconut Island). The marine area is
part of Kane‘ohe Bay and is protected by an outer barrier reef that strongly influences
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habitat diversity. Some of the most pristine coral reef habitat within the proposed
Reserve are found in the waters around Moku o Lo‘e and comprise the 64 acres of the
Hawai‘i Marine Laboratory Refuge.
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Figure 4.5. Kuleana parcels and health center within the preferred alternative boundary

1 He‘eia Fishpond (88 acres): This culturally and historically significant fishpond is
privately owned and leased to Paepae o He'eia, a local non-profit, by Kamehameha

Schools through the Bishop Trust. It is one of the largest remaining intact fishponds in
the Hawaiian Islands.

[ Moku o Lo‘e (Coconut Island) (28 acres): The island is owned by the University of
Hawai‘i Foundation and operated by the University of Hawai‘i as a research lab under
the HIMB (PBR 2014). The Hawai‘i Marine Laboratory Refuge surrounds the island and
is the most protected habitat within the reserve with no fishing or take of marine
resources allowed. The refuge is entirely within the reserve boundary core area due to
its higher level of protection.

Within the preferred alternative, the FMP (see Section 1.2.4 He‘eia NERR Boundary
Description) delineated the proposed core and buffer areas of the site (Figure 4.6). Federal
regulations (15 CFR 921.11) state that reserve boundaries generally encompass two areas:
core and buffer areas. The regulations define key or “core” land and water areas as containing
ecological units of a natural estuarine system which preserves, for research purposes, a full
range of significant physical, chemical, and biological factors contributing to the diversity of
fauna, flora, and natural processes occurring within the estuary.

The He‘eia NERR core areas were selected based on the following criteria:

1. They are vital to the function of the He‘eia estuary.
2. State can maintain a sufficient level of control over the areas to ensure the long-term viability
of the He‘eia estuary for research and natural processes.
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3. The areas encompass resources representative of the He'eia estuary system.
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4. The preservation of the core areas will contribute to the preservation of a full range of
significant physical, chemical, and biological factors essential to the diversity of fauna, flora, and
natural processes occurring within the He‘eia estuary, as informed by:

+ the Recovery Plan for Hawaiian Waterbirds (U.S. Fish and Wildlife Service 2011),

* the Kane‘ohe Bay Master Plan (OP 1992), and

* the Atlas of Hawaiian Watersheds and Their Aquatic Resources, Bishop Museum and

Division of Aquatic Resources (Parham et al. 2008).

The federal regulations (15 CFR 921.11) define a buffer area as an “area adjacent to or
surrounding key lands and water areas and essential to their integrity. Buffer zones protect the
core area and provide additional protection for estuarine-dependent species.” The buffer area
may include areas for research and education facilities (see Sections 1.2.4.3 and 1.2.4.4 for
descriptions of the core area and buffer area in the He‘eia NERR, respectively).

The He‘eia NERR buffer areas were selected based on the following criteria:

1. The areas are able to protect the core area and provide additional protection for species that
rely on the core area.

2. The areas are located adjacent to or surrounding, or are essential to the integrity of, the core
area.

3. The buffer areas provide an opportunity to accommodate future shifts in the core area as a
result of successful restoration or climate impacts.

4. Managers can maintain a level of control over the areas sufficient to support the long-term
viability of the He‘eia NERR for the recovery of natural processes, as well as for research and
education.

Core areas are exclusively found in the marine portion of the proposed site, encompassing
about 624 acres of aquatic habitats including the reef immediately surrounding Moku o Lo‘e and
additional portions of the coral reefs and waters in Kane‘ohe Bay. The 475 acres of land in the
He'‘eia NERR buffer area consist of HCDA'’s He'eia lands, the He'eia Fishpond, He'eia State
Park, and Moku o Lo‘e. The 286 acres of aquatic areas in the He‘eia NERR'’s buffer consist of
the He'eia Fishpond; patch reefs 7, 8, 9, and 10; about 111 acres of water immediately
surrounding patch reef 7, and about 32 acres of water to the south of patch reef 10.
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Figure 4.6. Preferred alternative reserve core and buffer

4.4 Other Alternatives Previously Considered but Eliminated

4.4.1 Areas Within He‘eia Estuary
In addition to supporting the overall mission and goals of the NERRS program, the proposed

He'eia Research Reserve will support the practice and promotion of responsible stewardship
consistent with the principles and values of the traditional ahupua‘a land management system
supported by innovative research, traditional knowledge, education, and training that supports a
healthy and vibrant ecosystem that in turn nourishes the community. As such, many factors
were considered when developing the proposed He'eia Research Reserve boundary. A
consistent message received during the public scoping process was to include additional
portions of the ahupua‘a which were not included in the state’s nomination package. Including
the entirety of the ahupua‘a within the reserve boundary, however, would not be feasible due, in
part, to the types of ownership (i.e., private property) and types of existing uses (e.g.
commercial, residential) that would prevent the state from meeting the requirements of the
NERRS regulations related to having adequate state control over key land and water areas
sufficient to provide long-term protection for reserve resources to ensure a stable environment
for research (NERRS Regulations 15 C.F.R. § 921.30(a)(2)). In addition, NOAA believes that
the preferred alternative is adequate to accomplish the identified purpose of and need for the
proposed action without inclusion of the entire ahupua‘a. Accordingly, expansion of the
proposed reserve boundary to fully encompass the ahupua‘a was considered, but not fully
developed.

As discussed above, several areas which expanded the original nomination boundary to include

additional portions of the ahupua‘a were developed and are analyzed herein (see Chapter 3.4
and Table 5).
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4.4.2 He‘eia Uplands Controlled by Department of Hawaiian Home Lands
An option to create a reserve that included the 138 acres of the ahupua‘a upland forests

controlled by the Department of Hawaiian Home Lands (DHHL) was also considered for
inclusion in a proposed He‘eia Research Reserve (Figure 4.7). This 138-acre parcel, however,
is not contiguous with the nominated site, with private property existing between land within the
boundary of the preferred alternative and this upland area. The addition of this parcel would
provide additional cultural resources for a proposed reserve and protect watershed areas that
could influence water quality. There are several burial sites and other historically significant
cultural resources within these land holdings. The remnants of a military radio navigation station
are found in this parcel. Much of the upland forest is dominated by non-native vegetation. Also,
this parcel would provide visitors with an opportunity to view the entire watershed and gain a
perspective on the physical ahupua‘a, from mauka to makai (from the mountains to the sea).
Finally, there are some existing structures which could be repurposed for reserve activities to
support the goals and objectives of the FMP.
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Figure 4.7. Potential areas for future reserve expansion

Several potential management issues have been identified, however, which make this parcel
unsuitable for inclusion within the proposed reserve at this time. There is no current
management plan in place for the area and there are issues of trespassing on the property and
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vandalism at the former radio navigation station, which suggest a lack of adequate control over
human activities occurring within the area (see NERRS Regulations 921.20). Finally, given the
current structural deterioration of the former radio navigation station, there would be safety
concerns for reserve staff and the public visiting this site. For these reasons, the inclusion of
these He'eia uplands is not further considered as part of an alternative for this environmental
analysis. The DMP, however, does include discussion on this area for a possible future
boundary expansion (Section 9 — Land Acquisition Plan).

4.4.3 Tributaries of He‘eia Stream
There are at least three tributaries to He'eia Stream, including Ha‘iki Stream, loleka‘a Stream,

and the main stem of He‘eia Stream that were considered for inclusion in the proposed He‘eia
NERR (Figure 4.8). Consideration of this option was based in part on the public’s expressed
desire to include monitoring sites along these streams and tributaries in order to conduct
research on water quality within the watershed. While DLNR has jurisdiction over these waters,
the tributaries flow through properties owned by various state entities (DHHL and Office of
Hawaiian Affairs), the City and County of Honolulu, and private citizens. This mixed ownership
would add additional complexity to management of a reserve that included these tributaries.
Due to the added complexity, combined with the fact that inclusion of these tributaries is not
necessary to meet the purpose of and need for the proposed action, the inclusion of these
He'eia Stream tributaries will not be further considered in this environmental analysis.
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Figure 4.8. Streams in the Ahupua‘a of He‘eia

With respect to the anticipated benefits from water quality research that could be conducted on
these tributaries, it should be noted that Section 921.50(a) of the NERRS regulations provides

that: “research may be conducted within the immediate watershed of the reserve” Therefore,

6 Although, the majority of research activities of any single research project funded under this subpart may be conducted within
Reserve boundaries. See 15 C.F.R. § 921.50(a).
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water quality research and monitoring could occur along the He'eia tributaries without the need
to include these areas within the proposed reserve boundary. In this way, HIMB would need
only to enter into individual agreements with landowners at discrete monitoring sites, as
necessary.

4.4.4 Mokapu Peninsula
A portion of the Marine Corps Base Hawai‘i (MCBH) on Mokapu peninsula is included within the

He'eia ahupua‘a. There are important cultural and natural resources in the peninsula area.
These include traditional salt ponds and the Nu‘upia Ponds Wildlife Management Area, an
important habitat for the federally endangered Hawaiian stilt (Himantopus mexicanus knudseni).

MCBH maintains and operates an airfield in the ahupua‘a section of the peninsula and conducts
training activities from this military installation. As such, there are public access restrictions to
the air station and public use restrictions in some of the water areas surrounding MCBH (due to
a 500-yard security buffer around the base). These uses and restrictions are not consistent with
the purpose of and need for the proposed action.

NOAA, HIMB, and the United States Marine Corps (USMC) have discussed the proposed
designation of the proposed He‘eia Research Reserve and potential partnerships in education
and outreach and resource management. NOAA and HIMB intend to continue communication
with USMC in the operation of any future research reserve in He‘eia to raise awareness of
reserve activities and provide for coordination, where appropriate. Including portions of the
airfield are not under further consideration given the types of activities occurring within, and the
limited public access to this area.

4.4.5 Alternative Management Strategies

An alternative considering management strategies focused more exclusively on natural
resources, with a reduced focus on cultural resources and traditional practices, was considered
but not further developed, as it contradicts the stated mission and goals of the proposed He‘eia
Research Reserve as laid out in the DMP. In this alternative management strategy,
contemporary natural resource restoration and research activities would be the focus of reserve.
While there is merit to understanding such natural processes as the ecological role of invasive
mangroves with respect to shoreline stabilization and sediment management or the ecological
restoration of tidal wetlands to a state that excludes traditional uses, this type of approach would
not meet the stated research, education, and stewardship goals and objectives of the proposed
reserve nor did it receive broad support from the public or community.
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Chapter 5: AFFECTED ENVIRONMENT

This chapter provides an environmental baseline for the proposed site and surrounding area
that are potentially impacted by the proposed action to designate a reserve. Each of the
following subsections provides an overview of the current conditions found in the area of the
proposed action.

5.1 Natural Environment
The proposed site is located on the windward (east) side of O‘ahu, and is situated along the

southern coastline of Kane‘ohe Bay (Figure 5.1). The steep, grooved cliffs of the Ko‘olau
Mountain Range are the dominant topographic features that define Windward O‘ahu and form
the region’s scenic background. Low ridges that shape that He‘eia valley stretch makai (toward
the ocean) from the base of the Ko‘olau Mountains and gradually fade into the lower reaches of
the coastal plains, spreading out into Kane‘ohe Bay. While the upper section of He‘eia valley is
narrow and hilly, similar to other Windward O‘ahu mountain areas, the lower section becomes
an extremely flat coastal plain covered almost entirely by marshland. Lae O Ke ‘Alohi, or
Kealohi Point, which is a peninsula formed by the northern ridge of He‘eia valley that measures
55 feet above mean sea level at its summit, is located to the north of the fishpond.
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Figure 5.1. Location of project area within the Island of O‘ahu
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Kane‘ohe Bay is the largest sheltered body of water in the Hawaiian Islands. The bay, at its
longest points, is about 12.7 km (8 miles) long and about 4 km (2.6 miles) wide, with a total
surface area of 18 square miles (11,000 acres) and an average depth of 8 meters. The salinity
of the bay water normally ranges from 33 to 35, and the variation in water temperature is usually
between 60 to 80 °F (Tanaka et al. 2005) (Figure 5.2).

The proposed site is located along the southern portion of Kane‘ohe Bay. The proposed He'eia
National Estuarine Research Reserve (NERR) features both terrestrial and marine components.
The marine portions of the site include patch and fringing reefs and marine areas surrounding
an island. Kane‘ohe Bay is protected by an outer barrier reef. The barrier reef has a major
influence on bay circulation and the relatively large freshwater inputs from numerous streams
have created diverse marine habitats. The site’s estuarine waters are directly influenced by
runoff from the surrounding watershed as well as by the exchange of seawater from the ocean.

KANEOHE BAY,

OAHU

Image courtesy of DigRaiGiobe and USGS Hawal Data Clearinghouse.

Figure 5.2: Kane‘ohe Bay, O‘ahu (credit: DigitalGlobe and Hawai‘i Data Clearinghouse).
5.1.1 Physical Environment
5.1.1.1 Climate
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5.1.1.1.1 Weather and Climate

Hawai‘i has a semitropical climate, with a rainy season lasting from October to May; the wettest
months of the year are during November through February. Many high volume rain events
happen during the rainy season (Figure 5.3). The islands have steady trade winds which blow
from the northeast a majority of the time at approximately 20 km per hour (10-11 knots). Trade
wind patterns have a significant effect on Windward O‘ahu’s climate. The trade winds bring
warm moist air from the ocean onto the land, which is deflected up along the Ko‘olau Mountains.
As the air is deflected up the mountains, it cools, forms clouds, and releases rain onto the land
below.

The mountainous regions of Windward O‘ahu experience the most frequent rainfall and are
often covered by clouds. Fog drip at higher elevations also contributes to overall precipitation.
The coastal areas and central plains of Windward O‘ahu have moderate to frequent rainfall
(Honolulu Board of Water Supply, 2012), with an annual average total precipitation of 76.03
inches (Hawai‘i Institute of Marine Biology, 2016). The average rainfall in the He'eia watershed
is 94 inches annually. The average annual temperature in Kane‘ohe ranges from 68.8 to 79.8 °F
(Hawai'i Institute of Marine Biology, 2016). Figure 5.3 displays annual rainfall data for the
Ahuimanu Loop rain gauge located in close proximity to the proposed site (Giambelluca 2013).

Mean Monthly Rainfall (in)

Rainfall Atlas of Hawai‘i 2011, University of Hawai'i

Station: Ahuimanu Loop*
20
16

12
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Mean Annual Rainfall: 74.73 in

Figure 5.3. Mean annual rainfall Ahuimanu Loop, Kane‘ohe
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5.1.1.1.2 Climate Change
Within the proposed He'eia National Estuarine Research Reserve Final Management Plan

(FMP) (Appendix A), the impacts of climate change to Hawai‘i and Pacific Islands are
considered. These impacts include increased air temperatures and warmer oceans, changes to
precipitation and freshwater supplies, sea level rise, coral bleaching, and ocean acidification.
See Climate Change Impacts in the United States report (Melillo et al. 2014) for additional
information on climate change impacts in the Hawaiian Islands. The Climate Sensitivity of the
National Estuarine Research Reserve System (Robinson et al. 2013) report discusses climate
change vulnerability of the estuaries of the National Estuarine Research Reserve System
(NERRS) and the communities dependent on the estuarine resources of the research reserves.
This report could provide a framework for the proposed He‘eia NERR to understand the
sensitivity and vulnerability of the He'eia wetland and Kane‘ohe Bay to climate change impacts.

5.1.1.1.3 Air Quality

The State of Hawai‘i Department of Health (DOH) monitors air quality on a continuous basis on
each of the four main Hawaiian Islands at specific stationary monitoring stations’. As required
under the Clean Air Act, the DOH notifies the public of an exceedance of a National Ambient Air
Quality Standard (see Chapter 7 for additional information on the Clean Air Act and its relevance
to the proposed action). There are no DOH monitoring stations on the windward side

of O*ahu. Long-term air quality data for the Kane‘ohe Bay area is not available.

The USEPA’s Toxic Release Inventory (TRI) tracks the management of certain toxic chemicals
that may pose a threat to human health and the environment. Within the project area, Marine
Corps Base Hawai‘i (MCBH) on the Mokapu peninsula is the only TRI facility and as such must
report annually how much of each chemical is released® to the environment and/or managed
through recycling, energy recovery and treatment. For 2014 MCBH?® has reported releases of
ethylene glycol, copper, lead, and nitrate compounds, although none of these are reported as
air emissions.

Additional sources of air pollution within the project area include vehicle emissions and noise
pollution from road and boat traffic as well as from the military aircraft using MCBH on the
Mokapu peninsula.

5.1.1.2 Water Resources

5.1.1.2.1 Water Quality
Primary pollutants identified by the Hawai‘i Department of Health in the project area include

nutrients, suspended solids and sediment, turbidity, polychlorinated biphenyls (PCBs), bacteria,
and phosphorus. Pollutants of concern identified at the monitoring station closest to the
preferred alternative (He‘eia Kea Small Boat Harbor Station 000362) consist of pathogens,

" Near-real time air guality data at monitoring stations available http://emdweb.doh.hawaii.gov/air-quality/
8 A "release" of a chemical means that it is emitted to the air or water, or placed in some type of land
disposal. See USEPA's Toxic Release Inventory website for additional information

9
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nutrients, and nitrogen (Helber Hastert and Fee Planners 2007). There are additional DOH
marine recreation water quality monitoring site at Kane‘ohe Beach Park (Station 000190) and
Kokokahi Pier (Station 000191). These monitoring sites are in the southern portion of Kane‘ohe
Bay, south of the project area of the proposed action.

Hawai‘i Administrative Rules (H.A.R.) on Water Quality Standards define both the classification
of state waters (H.A.R. 811-54.2) and the classification of water uses (H.A.R. §11-54.3) for
inland and marine waters. Table 5.A identifies the classification and uses of bodies of water
within the project area.

The Clean Water Act (33 U.S.C. § 1251) establishes the basic structure for regulating
discharges of pollutants into the waters of the United States and regulating quality standards for
surface waters. See Chapter 7 for more information on the Clean Water Act and its relevancy to
the proposed action. Within Hawai‘i, certain types of water quality standards for surface water
bodies, which are based on the state’s intended uses for the water body (e.g., swimming or
fishing), are used to help states identify target levels for water quality indicators and prioritize
which water bodies are most in need of water pollution reduction plans, called Total Maximum
Daily Loads (TMDLs). Data collected and reported for that purpose, among others, are available
for several locations in Kane‘ohe Bay, including the Central Bay, He'eia Kea Small Boat Harbor,
and He‘eia Stream. As presented in the State of Hawai‘i Department of Health 2014 State of
Hawai‘i Water Quality Monitoring and Assessment Report, the types of pollutants exceeding
applicable water quality standards for the following sampling locations are
(a) He‘eia Kea Small Boat Harbor (wet season)— total nitrogen (TN), chlorophyll a
(b) Kane‘ohe Bay Central Region (includes He‘eia Fishpond and Moku o Lo‘e, wet
season) —TN, nitrate+nitrite-nitrogen (NO3+NO,), ammonia (NH3), and turbidity
(c) He'eia Stream - NO3s+NO- (both wet and dry seasons), total phosphorus (wet season
only), and turbidity (wet season only)

He'‘eia Kea Small Boat Harbor, Kane‘ohe Bay Central Region, and He‘eia Stream are on the list
of impaired water bodies due to non-attainment of one or more of the applicable water quality
standards (Hawai‘i State Department of Health 2014) (Table 5.1).

Table 5.1 Water quality classification and impairment status for bodies of water
within the project area

Body of Classification | Classification | Definition of water uses Impairment Status*
Water of State of water uses | (from H.A.R. §11-54.3,
waters see rules for more
details).

Moku o Inland waters | Class 1 Remain in their natural Yes® (wet season)
Lo‘e state as nearly as possible
with an absolute minimum
of pollution from any
human-caused source.
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He'eia Inland waters | Class 2 To protect use for Yes (both wet
Stream recreational purposes, the | season and dry
support and propagation season)

of aquatic life, agricultural
and industrial water
supplies, shipping, and

navigation.
Kane‘ohe Marine waters | Class AA Remain in natural pristine | Yes (wet season)
Bay, state as nearly as possible
Central with an absolute minimum
Region of pollution or alteration of
(includes water quality from any
He'eia human-caused sources or
Fishpond) actions.
He'eia Kea | Marine waters | Class A Protect for use for Yes (wet season)
Small Boat recreational purposes and
Harbor aesthetic enjoyment. Any

other use shall be
permitted as long as it is
compatible with the
protection and
propagation of fish,
shellfish, and wildlife, and
with recreation in and on
these waters.

*Impairment meaning at least one use of water body not obtained
“Impairment and non-attainment for Moku o Lo‘e based on findings for Kane‘ohe Bay Central
Region

5.1.1.2.2 Hydrology
The He‘eia Stream, which runs through the site and discharges into the bay, is a perennial

stream formed from two upland streams, Ha'‘iku and loleka‘a. Haiku Stream and loleka‘a Stream
converge upstream of the wetlands of He‘eia to form He‘eia Stream. The He‘eia Stream
drainage basin is 3.6 square miles in area and extends 3.2 miles from the ocean to the summit
of the Ko'‘olau Mountains.

Flooding in the He‘eia Stream is restricted almost entirely to the low-lying area starting at
approximately 40 feet above mean sea level (the wetlands of the He‘eia region). Most of the
wetlands of the He‘eia region are within the Federal Emergency Management Agency (FEMA)
AE flood zone, and a large portion of the wetlands are also within the floodway (Figure 5.4). The
City and County of Honolulu (C&CH) participates in the FEMA National Flood Insurance
Program (NFIP)™. See the State of Hawai‘i DLNR Engineering Division for additional
information on the state’s participation in NFIP.

1% FEMA Community Status Book Report for Hawai'i https://www.fema.gov/cis/HI.html
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Figure 5.4. FEMA Flood Hazard Zones within the projet area (data source FEMA 2011)

Discharge records from Haiku Stream and loleka‘a Stream date back to 1915 and 1941,
respectively. The largest flood on record at both the Haiku and loleka‘a United States
Geological Survey stations occurred in May 1965. The peak discharge was estimated to be
5,740 cubic feet per second (cfs) at the Haiku station and 797 cfs at the loleka‘a station. FEMA
estimated the 100-year flood peak discharge at He‘eia wetlands to be approximately 9,500 cfs.
Dense growths of mangrove at the outlet of He'eia Stream restrict water flow and form small
ponds. Increasing silt loads in He‘eia Stream (as a result of urban development in the
watershed) and decreasing groundwater levels have reduced the amount of open water in the
wetlands of He‘eia. Open-water areas remaining in the wetlands of He‘eia generally range in
depth from 6 inches to 3 feet, but can increase to more than 6 feet in depth after rain events
(Townscape 2011).

The He'eia Fishpond is an 88-acre brackish-water pond that extends from the shoreline out into
Kane‘ohe Bay. It is enclosed by a 7,000-feet long wall built from volcanic rock and coral. This
wall is 12-15 feet wide. Kane‘ohe Bay is semi-enclosed by a barrier reef, restricting some
ocean/sea water circulation and therefore heavily influenced by freshwater inputs. He'eia
Stream is a relatively minor source of freshwater input to Kane‘ohe Bay, as it is only one of 11
streams that discharge into the bay. Kane‘ohe Stream, just south of the nominated site, is the
largest source, accounting for more than 75% of the discharge into the southern section of the
Kane‘ohe Bay (Hawai‘i Office of Planning, 2015a).

5.1.1.2.3 Groundwater

The aquifer beneath the area is within the Ko‘olaupoko Aquifer System of the Windward Aquifer
Sector. This aquifer mainly consists of high level dike-impounded groundwater. There are many
groundwater seeps and springs in the wetlands of He‘eia. There are no groundwater wells
located on site or in the vicinity of the property. The nearest groundwater wells are located in
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Upper Haiku Valley, on the mountainside end of He‘eia watershed. These wells are not listed as
having contaminants (PBR 2014).

5.1.1.3 Geology

The steep, grooved cliffs of the Ko‘olau Mountain Range are the dominant topographic feature
that defines Windward O‘ahu, forming the region’s scenic background. While the upper section
of the He‘eia area is narrow and hilly, similar to other Windward O‘ahu mountain areas, the
lower section becomes an extremely flat coastal plain covered almost entirely by marshland.
The topography of the region contributes to the rapid runoff and low infiltration rates.

The United States Department of Agriculture (USDA) Natural Resources Conservation Service
(NRCS) characterized the soils in the wetlands of He‘eia in 2011 (Figure 5.5). The majority of
the area has Hanalei silty clay and Marsh soils. In a typical profile, Hanalei silty clay is
composed of poorly drained silty clay and silty clay loam from 0 to 36 inches in depth. Marsh soil
is composed of mucky peat from 0 to 60 inches in depth. Hanalei silty clay is poorly drained,
with frequent flooding, occasional ponding, and a moderate available water capacity. Marsh soils
are very poorly drained, with frequent flooding and ponding, and a very high available

water capacity (Hawai‘i Office of Planning 2015a).
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Data source: NRCS, 2013)

The uplands within the He'eia watershed that are to the north of the wetland area are
characterized as Waikane silty clay, 25 to 40% slopes, and Alaeloa silty clay, 15 to 70% slopes.
These soils are silty and well-drained, although they have less available water capacity than the
soil in the wetland areas. These hillside soils are classified as highly erodible (Hawai'i Office of
Planning 2015a).

5.1.2 Biological Environment

The proposed He‘eia NERR includes a number of different habitat systems represented
generally by terrestrial, estuarine and marine areas (Figure 5.6), which are discussed below,
along with some of the species each habitat supports.
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Figure 5.6. Land cover classes within the prjct area (Data Source: NOAA OCM C-CAP, 2011)

5.1.2.1 Terrestrial Habitats

The terrestrial areas in project are for the proposed He‘eia Research Reserve are a mosaic of
built-up or developed areas and undeveloped or natural areas. The undeveloped or natural
uplands occur in He‘eia State Park, areas between the He‘eia Fishpond and the residential
neighborhood, emergent lands on Moku o Lo‘e, uplands within the C&CH parcel, and upland
areas surrounding the wetlands and forested land at the foothills of the Ko‘olau Mountains on
the Hawai‘i Community Development Authority (HCDA) property. These uplands are dominated
by invasive plan species with few native species in the forested areas (see Section 5.1.3.1
Living Resources — Flora for more description of terrestrial plants). The more developed sites
include facilities at the He'eia Fishpond, He‘eia Kea Small Boat Harbor, and the campuses of
He'eia State Park and of the HIMB on Moku o Lo‘e.

5.1.2.3 Estuarine Habitats

The wetlands of He‘eia are fed by the waters of Haiku Stream and loleka’a Stream, which
converge upstream of the wetlands to form the He‘eia Stream. NOAA’s Coastal Change
Analysis Program (C-CAP) land cover dataset (2011) identifies five wetland types that occur
within the project area preferred alternative: (1) estuarine forested, (2) estuarine scrub shrub, (3)
palustrine emergent, (4) palustrine forested, and (5) palustrine scrub shrub. Most of the
wetlands occur on HCDA lands to the west of Kamehameha Highway, along the banks of the
He'eia Stream in He'eia State Park, and along the northwestern, western, and southwestern
walls of the fishpond (Hawai'i Office of Planning 2015).

The estuarine wetlands occur in the northern part of the HCDA wetland area, and largely
comprise thick mangrove swamp (Calvin Kim and Associates 1990, Brooks 1991, PBR Hawai'i
1993, USDA 2011). Red mangrove (Rhizophora mangle), introduced to the area around 1910,
is the dominant species, followed by the oriental mangrove (Bruguiera sexangula) and black
mangrove (Bruguiera gymorhiza), both of which are introduced species as well. The expansion
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of mangroves and deposition of sediments over time has reduced the estuarine environment
and altered water flow patterns with respect to both the stream channel locations and the extent
of tidal water incursions (Hawai‘i Office of Planning 2015). The estuarine and freshwater
wetlands are inundated with waters from He‘eia Stream as well as sea water when the tide is
high. This results in large fluctuations in water conditions including dissolved oxygen, pH, and
temperature. The mangroves capture sediment and organic material from the stream flow,
which creates a silty mud bottom along the coast.

In addition to the sedimentation and water quality impacts described above, mangroves have
impacts on habitats for native and non-native species. Although the mangroves are not native to
Hawai‘i, they are known to provide habitat to a variety of marine and estuarine organisms (albeit
mostly non-native species). These areas act as breeding grounds and a nursery for marine life,
and many associated resident coastal species are tolerant to changes in salinity (Hawai‘i Office
of Planning 2015). However, mangroves have colonized important foraging and nesting habitat
of four endemic (and endangered) Hawaiian waterbird species, overgrown Native Hawaiian
archaeological sites, invaded anchialine pools, and caused localized drainage and aesthetic
problems (Allen, 1998). In addition, invasive mangroves facilitate the persistence and spread of
introduced species, which may ultimately impact the ~500 estuarine and marine endemic
species in Hawai'i. Facilitation of exotic species and especially the reduction of available habitat
for native species (e.g. waterbirds) by invasive mangroves are likely to become significant
problems if subtropical regions and associated hew mangrove habitats expand due to global
warming (IPCC 2007) (Demopoulos and Smith, 2010).

He'eia Fishpond is the largest inland body of water in the proposed action area. This 88-acre
seashore pond is located on the shoreline of Kane‘ohe Bay and is completely surrounded by a
rock wall. The waters of the pond receive freshwater input from the He‘eia Stream, which drains
the He'eia watershed and empties into the northwestern corner of the fishpond. The fishpond
retains a brackish character resulting from tidal flux of seawater from the adjacent Kane‘ohe
Bay. Water flux into and out of the fishpond is regulated by a series of eight sluices. The pond
has been used primarily as a site to promote aquaculture using Native Hawaiian resource
management practices.

5.1.2.2 Riparian and Freshwater Habitats

The riparian and freshwater habitats of the project area include streams and associated riparian
buffer areas, freshwater emergent wetlands, freshwater forested/shrub wetland, and freshwater
ponds. Haiku Stream and lolekaa Stream converge in the upland portion of the project area to
form He‘eia Stream. As He'eia Stream flows through the HCDA parcel, it forms freshwater
forested/shrub wetlands. Freshwater emergent wetlands are located throughout the HCDA
parcel and immediately upstream from the mangrove swamp. He'‘eia Stream flows through
these wetlands and discharges into Kane‘ohe Bay. Surface water flow is often restricted by the
presence of thick, non-native vegetation such as California grass (Urochloa mutica). Similarly,
the floodplain along the stream, identified as marsh habitat, is overgrown with California grass.
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5.1.2.4 Marine Habitats

NOAA'’s National Centers for Coastal Ocean Science (NCCOS) identified 29 different habitats in
the bay, including emergent vegetation, sand, mud, seagrass, macroalgae, encrusting coralline
algae, linear reef, spur and groove reef, patch reef (individual and aggregated), coral head
(individual and aggregated), scattered coral rock, and colonized volcanic rock/boulder (NOAA
2003). Figure 5.7 depicts the major marine habitats present within the preferred alternative
boundary.

Kane‘ohe Bay has three reef zones: a fringing reef zone, a lagoon zone, and a barrier reef
complex. Fringing reefs are present along most of the shoreline, except where freshwater
streams enter the bay or where the reefs have been dredged. A large barrier reef covers the
middle portion of Kane‘ohe Bay, channeling the movement of water from the open ocean into
the northern Mokoli‘i Passage and southern Sampan Channel. This barrier reef protects the bay
from tradewind swells, making the bay conducive for extensive coral reef development. The
southernmost embayment of Kane‘ohe Bay is home to extensive coral reefs which provide
important breeding areas for fish and other marine life. The southern basin of Kane‘ohe Bay is
isolated from direct exchange of water with the open ocean thus, pollutants are trapped in the
southern area of Kane‘ohe Bay for longer periods of time than in other areas of the bay.

Benthic Habitats
Study Area

(B Macroalgae/s0%-90%
(B Macroalgae/10%-50%
Encrusting Coraline Algae/10%-50%
o S ndividual Patch Reef
B Colonzed Pavement
75 Emergent Vegetation

bitts within the projet area (Data Source: NOAA NCCOS, 2003)

Figu..
5.1.3 Living Resources

5.1.3.1 Flora®!

" Flora species lists are not comprehensive. List include common and dominant species, invasive
species, rare species, and protected species (i.e., species listed as threatened or endangered under the
Endangered Species Act).
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Terrestrial plant species present within the uplands of the project area (He‘eia State Park, areas

between the He'eia Fishpond and the residential neighborhood, emergent lands on Moku o

Lo‘e, and upland areas surrounding the wetlands and forested land at the foothills of the Ko‘olau
Mountains on the HCDA property) are listed in Table 5.2. They include a variety of plants which

are native to the Hawaiian Islands (e.g., ‘ahu‘awa sedge), introduced species (e.g., Indian

fleabane), decorative trees (e.g., plumeria), and important food sources (fruit trees like banana,
guava, and papaya). This variety of plants reflects the nature of the area as a mosaic of

developed areas and undeveloped natural areas.

Table 5.2. Terrestrial flora found within the project area

Common Scientific Name Family Common Name
Name for Family
hala Pandanus tectorius Pandanaceae (none)

‘ahu‘awa Cyperus javanicus Cyperaceae Sedges

basket grass Oplismenus hirtellus Poaceae Grasses
Bermuda grass | Cynodon dactylon Poaceae Grasses

Hilo grass Paspalum conjugatum Poaceae Grasses

pitted Bothriochloa pertusa Poaceae Grasses
beardgrass

coconut Cocus nucifera Arecaceae Palm trees

loulu Pritchardia sp. Arecaceae Palm trees
phoenix palms Phoenix sp. Arecaceae Palm trees

red ginger Alpinia purpurata Zingiberaceae Ginger family
banana Musa x paradisiaca Musaceae (none)
‘(acEZf??I?v?/er) ﬁ\)cilama;thes splendens var. Amaranthaceae Amaranth family
Indian fleabane | Pluchea indica Asteraceae Daisy family
wedelia Sphagneticola trilobata Asteraceae Daisy family
naupaka Scaevola taccada Goodeniaceae (none)

Chinese violet

Asystasia gangetica

Acanthaceae

Acanthus family

naio Myoporum sandwicense Scrophulariaceae Figwort family
Coffee, madder,

ixora Ixora sp. Rubiaceae or bedstraw
family
Coffee, madder,

maile pilau Paederia foetida Rubiaceae or bedstraw
family

plumeria Plumeria pudica Apocynaceae Dogbane family

octopus tree Schefflera actinophylla Araliaceae Ivy family

ironwood Casuarina equisetifolia Casuarinaceae She-oak or
ironwood family

koa haole Leucaena leucocephala Fabaceae Legume (pea or
bean) family

red powderpuff | Calliandra haematocephala Fabaceae Legume (p_ea or
bean) family

bauhinia Bauhinia purpurea Fabaceae Legume (pea or
bean) family

milo Thespesia populnea Malvaceae Mallows

hau Hibiscus tiliaceous Malvaceae Mallows

akia Wikstroemia uva-ursi Thymelaeaceae (none)
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allspice Pimenta dioica Myrtaceae Myrtle family
guava Psidium guajava Myrtaceae Myrtle family
Java plum Syzygium cumini Myrtaceae Myrtle family
strawberry Psidium guajava Myrtaceae Myrtle family
guava

Christmas berry

Schinus terebinthifolius

Anacardiaceae

Cashew family

mango Mangifera sp. Anacardiaceae Cashew family
‘a‘alifi Dodonaea viscosa Sapindaceae Soapberry family
kukui Aleurites moluccana Euphorbiaceae Spurge family
spurges Euphorbia sp. Euphorbiaceae Spurge family
papaya Carica papaya Caricaceae (none)

star fruit Averrhoa carambola Oxalidaceae g%ﬁg sorrel
silver oak Grevillea robusta Proteaceae er]%tz?é\liﬁ::sia,

The estuarine area where the He'eia Stream meets the He'eia Fishpond is dominated by a red
mangrove (Rhizophora mangle) forest. This introduced species will be removed from the
estuarine wetlands near the mouth of He'eia Stream on the HCDA parcel. It is the focus of a
habitat restoration project led by reserve partner Kako‘o ‘Oiwi. Plant species of the estuarine
habitats in the project area are listed in Table 5.3.

Table 5.3. Estuarine flora found within the project area

Common Name

Scientific Name

Family

Common Name for
Family

swordfern Microsorium scolopendria | Polypodiaceae Ferns (epiphytes)
basket grass Oplismenus hirtelius Poaceae Grasses
Job’s tears Coix lachrymal-jobi Poaceae Grasses
sedge Frimbristylis littoralis Cyperaceae Sedges
aki aki ;%Z?ﬁ;gﬁwli?\tt:ii Cyperaceae Sedges
umbrella sedge Cyperus alternifolius Cyperaceae Sedges

Water-plantains

arrowhead Sagittaria sagittaefolia Alismataceae

‘ape Xanthosoma robustum Araceae Arum family
dumb cane Dieffenbachia sp. Araceae Arum family
honohono Dendrobium anosmum Orchidaceae Orchids

Legume (pea or bean)

sensitive plant Mimosa pudica Fabaceae .

family
kamole Ludwigia octovalvis Onagraceae Evening primrose family
rose apple Eugenia jambos Myrtaceae Myrtle family

red mangrove

Rhizophora mangle

Rhizophoraceae

Mangrove trees

oriental mangrove

Bruguiera sexangula

Rhizophoraceae

Mangrove trees

black mangrove

Bruguiera gymorrhiza

Rhizophoraceae

Mangrove trees

macranga

Macaranga grandifolia

Euphorbiaceae

Spurge family

wedelia

Sphagneticola trilobata

Asteraceae

Daisy family
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California grass (Brachiaria mutica) is an important invasive species within the riparian and
freshwater areas of the project area. This species can affect (i.e., restrict) water flow through the
stream and wetlands. Reserve partner Kako‘o ‘Oiwi is leading an extensive invasive species
removal and habitat restoration project to control invasive California grass and create a natural
riparian buffer around He‘eia Stream in the HCDA parcel. Riparian and freshwater flora species

are listed in Table 5.4.

Table 5.4. Riparian and freshwater flora found within the project area

Common Name | Scientific Name Family Common Name for Family
Cyclosorus . .

neke fern interruptus Thelypteridaceae Ferns (terrestrial)

California grass Brachiaria mutica Poaceae Grasses

makaloa Cyperus laevigatus Cyperacea Sedges

The dominant marine flora are various algal species found on the shallow reefs, reef flats, and
mud flats in the near vicinity of He'eia Fishpond and Hawai'i Institute of Marine Biology (HIMB).
Of particular note is gorilla ogo, an invasive species within the reef habitats of Kane‘ohe Bay
and other parts of Hawai'i that is the target of extensive restoration projects by the Division of
Aquatic Resources (DAR) within the Hawai‘i Department of Land and Natural Resources
(DLNR). Marine flora species are listed in Table 5.5.

Table 5.5. Marine flora found within the project area

Common Name

Scientific Name

Phylum/Division

gorilla ogo Gracilaria salicornia Rhodophyta (red algae)
tambalang Eucheuma spinosum Rhodophyta
n/a Acanthophora spicifera Rhodophyta

green bubble algae

Dictyosphaeria cavernosa

Chlorophyta (green algae)

n/a

Dictyota sp.

Heterokontophyta

n/a

Padina sp.

Heterokontophyta

5.1.3.2 Fauna®?

The fauna found in the terrestrial areas includes coastal native birds (e.g., black noddy) and
introduced birds (e.g., cardinal and dove species) and mammals (e.g., rats and feral cats)
typically found in beachside areas, gardens, parklands, and agricultural areas on O‘ahu.
Migratory bird species such as Pacific golden plover and wandering tattler are also present.
Feral cats and other introduced mammalian predators of native bird species will be a target of
predator control activities proposed by reserve partner Kako‘o ‘Oiwi. Terrestrial fauna are listed
in Table 5.6.

'2 Fauna species lists are not comprehensive. List include common and dominant species, invasive
species, rare species, and protected species (i.e., species listed as threatened or endangered under the
Endangered Species Act).
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Table 5.6. Terrestrial fauna found within the project area

Common Name Scientific Name Phylum Class
cane spider Heteropoda sp. Arthropoda Arachnida
honeybee Apis mellifera Arthropoda Insecta
globe skimmer dragonfly Pantala flavenscens Arthropoda Insecta
monarch butterfly Danaus plexippus Arthropoda Insecta
cane toad Rhinella marina Chordata Amphibia
bullfrog Rana cateshiana Chordata Amphibia
great frigatebird Fregata minor Chordata Aves (birds)
black noddy Anous minutus Chordata Aves
black-crowned night heron Nycticorax nycticorax Chordata Aves
cattle egret Bubulcus ibis Chordata Aves
mallard-koloa hybrid Anas wyvilliana x A. platyrhynchos | Chordata Aves
Pacific golden plover Pluvialis fulva Chordata Aves
wandering tattler Tringa incana Chordata Aves
red-crested cardinal Paroaria coronate Chordata Aves
northern cardinal Cardinalis cardinalis Chordata Aves
red-vented bulbul Pycnonotus cafer Chordata Aves
shama thrush Copsychus malabaricus Chordata Aves
common myna Acridotheres tristis Chordata Aves
common waxbill Estrilda astrild Chordata Aves
spotted dove Streptopelia chinensis Chordata Aves
zebra dove Geopelia striata Chordata Aves
Japanese white-eye Zosterops japonicas Chordata Aves
Hawaiian hoary bat* Lasiurus cinereus semotus Chordata Mammalia
house mouse Mus musculus Chordata Mammalia
rat Rattus sp. Chordata Mammalia
feral cat Felis catus Chordata Mammalia

*Protected under the Endangered Species Act

The diversity of fauna species found within the estuarine areas of the project site reflects the
variety of habitats within these areas. Additionally, as estuarine areas represent areas where
fresh and salt water meet, certain species (barracuda) may be found both within estuarine and
marine habitats and others could be found in both freshwater and estuarine areas (anchialine
shrimp of the genus Atyidae). Estuarine species of the tidal wetlands and fishpond are listed in

Table 5.7.

Table 5.7. Estuarine fauna found within the project area

Common Name Scientific Name Phylum Class

shrimp Atyidae sp. Arthropoda Crustacea [sub-phylum]
moray eel Gymnothorax sp. Chordata %/i\sc;igs)pterygii (ray-finned
barracuda Sphyraena barracuda Chordata Actinopterygii
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Eﬁrzsé%r:;iesrgs Acanthurus dussumieri Chordata Actinopterygii
porcupinefish Diodontidae sp. Chordata Actinopterygii
threadfin Polydactylus sexfilis Chordata Actinopterygii
Hawaiian flagtail Kuhlia xenura Chordata Actinopterygii
Hawaiian lady fish Elops hawaiensis Chordata Actinopterygii
milkfish Chanos chanos Chordata Actinopterygii

Similar to some estuarine species described above, some species of riparian or freshwater
animals can be found within both the freshwater and estuarine habitats. A list of species which
are primarily associated with riparian and freshwater habitats in the project area presented in
Table 5.8.

Table 5.8. Riparian and freshwater fauna found within the project area

Common Name Scientific Name Phylum Class
dragonfly Pantala flavescens Arthropoda Insecta
blackline Hawaiian IV_IegaIagnon

nigrohamatum Arthropoda Insecta
damselfly* S

nigrolineatum
stream gobi Awaou guamensis Chordata Qg:llgg)pterygll (ray-finned

. Gallinula chloropus :
*

Hawaiian moorhen sandvicensis Chordata Aves (birds)
Hawaiian stilt* Hlmantopus mexicanus Chordata Aves

knudseni
Hawaiian coot* Fulica americana alai Chordata Aves
Hawaiian duck* Anas wyvilliana Chordata Aves

*Species protected under the Endangered Species Act

Kane‘ohe Bay offers a diverse array of habitats for marine organisms, ranging from intertidal to
pelagic, within only a few kilometers. Kane‘ohe Bay is famous for its abundant coral habitats,
and one reef alone may support as many as 3,000 species (HIMB 2016). The coral reef
systems serve as breeding grounds and nursery areas for many other marine species. He'e
(day octopus, Octopus cyanea) is an important recreational fishery within Kane‘ohe Bay. See
Section 5.2.3 for more information on fisheries within the project area of the proposed action.
Marine species are listed in Table 5.9.

Table 5.9. Marine fauna found within the project area

Common Name Scientific Name Phylum
sponges Porifera Porifera
zoanthids Zoanthidea Cnidaria
sea anemones Anemonia sulcate Cnidaria
Hawaiian reef coral* Montipora dilatata Cnidaria
rice coral Montipora capitata Cnidaria
mushroom coral Fungia scutaria Cnidaria
ocellated coral Cyphastrea ocellina Cnidaria
corrugated coral Pavona varians Cnidaria
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cauliflower coral Pocillopora damicornis Cnidaria

finger coral Porites compressa Cnidaria
Eggﬁ‘;ﬁ;%ﬂ Lingula reevii Brachiopoda

collector urchins Tripnuestes gratilla Echinodermata

Echinothrix diadema Echinodermata

Heterocentrotus
mammillatus

Echinometra mathaei

long spined urchin

red slate pencil urchin Echinodermata

short spined urchins Echinodermata

blue pincher crabs Callinectus sapidus Arthropoda
hermit crab Paguroidea sp. Arthropoda
ghost crabs Ocypode ceratophthalma Arthropoda
mantis shrimp Gonodactylus glabrous Arthropoda
black nerite shells Nerita picea Mullosca
periwinkle shells Littorina littorea Mullosca
little necks clams Mercenaria mercenaria Mullosca
he‘e (day octopus) Octopus cyanea Mullosca
bristle worms Polychaeta sp. Annelida

tunicates

Tunicata sp.

Chordata (tunicate)

hammerhead shark

Sphyrna lewini

Chordata (cartilaginous fishes)

tiger shark

Galeocerdo cuvieri

Chordata (cartilaginous fishes)

whitetip reef shark

Trianodon obesus

Chordata (cartilaginous fishes)

butterflyfish Chaetodontidae sp. Chordata (ray-finned fishes)
damselfish Pomacentridae sp. Chordata (ray-finned fishes)
goatfish Mullidae sp. Chordata (ray-finned fishes)
gobies Gobiidae sp. Chordata (ray-finned fishes)
parrotfish Scaridae sp. Chordata (ray-finned fishes)
surgeonfish Acanthuridae sp. Chordata (ray-finned fishes)
wrasse Labridae sp. Chordata (ray-finned fishes)

green sea turtle”

Chelonia mydas

Chordata (reptilia)

hawksbill sea turtle”

Eretmochelys imbricata

Chordata (reptilia)

Hawaiian monk seal™

Neomonachus
schauinslandi

Chordata (mammalia)

*Species identified by NOAA NMFS as a “Species of Concern” under the Endangered Species Act
+Species listed as Threatened or Endangered under the Endangered Species Act
*Species protected under the Marine Mammal Protection Act

5.1.3.3 Special-Status Species and Habitats

Within the project area there are many special-status species which may be affected by the
proposed action. Listed species, and in some cases their habitats, are protected under the
Endangered Species Act, Marine Mammal Protection Act, Magnuson-Stevens Fishery
Conservation and Management Act, and the Migratory Bird Treaty Act. Additional species
considered here are proposed for listing or candidate species for listing.

See Chapter 7 for detail on these laws and relevancy to the proposed action.
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5.1.3.3.1 Threatened and Endangered Species

There are several species protected pursuant to the federal Endangered Species Act (ESA) that
are present within or near the boundary of the proposed He‘eia NERR that could be impacted by
the proposed action. See Chapter 7 for a discussion on the ESA and relevancy to the proposed

action.

The State of Hawai‘i automatically lists any species that is listed on the federal Endangered
Species List on the State Endangered Species List and provides these species with state
protection in addition to federal protection. HRS 8§ 195D-1 et seq.

In addition to considering threatened and endangered species, species proposed for listing,

candidate species, and Species of Concern were also considered. Additionally, where

designated, the critical habitats for listed species are considered as part of the effected

environment. The below subsections discuss the species afforded recognition under the ESA

that could be found within the project area.

5.1.3.3.1.1 Endangered Species Act — listed species
Within the project area there are 11 endangered species and two threatened species that are

known to occur or have the potential to occur (Table 5.10)."*** Critical habitat within the

Hawaiian Islands has only been designated for two species, the blacklined Hawaiian damselfly

(Megalagrion nigrohamatum nigrolineatum) and the Hawaiian monk seal (Neomonachus

schauinslandi).

Table 5.10. Threatened and endangered species known to occur or have the potential to occur

within or near the proposed He‘eia National Estuarine Research Reserve project area

newelli

Threatened or Endangered Hawaiian ﬁ;gﬁi

Species under the Scientific Name Name Status Desianation

Endangered Species Act )eslg cex

(in Hawai‘i)

Megalagrion

blackline Hawaiian damselfly nigrohamatum Endangered Yes
nigrolineatum

anthricinan yellow-faced bee Hylaeus anthracinus nalo meli maoli | Endangered None

assimulans yellow-faced bee Hylaeus assimulans nalo meli maoli | Endangered None

easy yellow-faced bee Hylaeus facilis nalo meli Endangered None

Hawaiian yellow-faced bee Hylaeus kuakea nalo meli maoli | Endangered None

Hawaiian yellow-faced bee Hylaeus longiceps nalo meli maoli | Endangered None

Hawaiian yellow-faced bee Hylaeus mana nalo meli maoli | Endangered None

Hawaiian hoary bat Lasiurus cinereus ‘ope‘ape‘a Endangered None
semotus

Newell's shearwater Puffinus auricularis ‘a'o Threatened None

3 The federally-endangered chaff flower or ‘ahinahina (Achyranthes splendens var. rotunda) has been
reported as cultivated in the residential neighborhood near the fishpond (Hawai‘i Office of Planning 2015).
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The provenance of these individuals could not be determined and therefore the same protection status
afforded under the Endangered Species to wild plants is not conferred to these cultivated plants (Hawai‘i
Administrative Rule Section 13-107-7). No further consideration or analysis to ‘ahinahina as an
endangered species is included for this environmental assessment.

4 List of species based upon review of draft management plan (Hawai‘i Office of Planning 2016) and gap
analysis (Hawai'‘i Office of Planning 2015a), field observations, and technical assistance from USFWS
Pacific Islands Fish and Wildlife Office and NOAA National Marine Fisheries Service Office of Protected
Resources and NOAA National Marine Fisheries Service Pacific Islands Fisheries Science Center in June
2016.
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Hawaiian coot Fulica americana alai ‘alae kea Endangered None
Hawaiian duck Anas wyvilliana Koloa Endangered None
" . Gallinula chloropus . ‘
Hawaiian gallinule (moorhen) sandvicensis alae ‘ula Endangered None
" . Himantopus mexicanus ,
Hawaiian stilt knudseni ae’o Endangered None
. Branta (=Nesochen) _
Hawaiian goose Sandvicensis néné Endangered None
hawksbill sea turtle Eretmochelys imbricata honu ‘ea Endangered None®
green sea turtle (Central North
Pacific Distinct Population Chelonia mydas Honu Threatened None®»
Segment)
ilio-holo-i-
Hawaiian monk seal* Neom_onachu_s ka-uaua Endangered Yes
schauinslandi or
na mea hulu
false killer whale (main . Pseudorca crassidens Endangered None
Hawaiian Island insular)

*Species is also protected under the Marine Mammal Protection Act

@Critical habitat for the hawksbill sea turtle and green sea turtle has been designated in the Caribbean. No
critical habitat for these species has been designated in Hawai‘i. See 63 Fed. Reg. 46693

ACritical habitat for the green sea turtle Central North Pacific distinct population segment is under
consideration for future rulemaking. see 81 Fed. Reg. 20058

Blackline Hawaiian Damselfly (Megalagrion nigrohamatum nigrolineatum)

This endemic damselfly was once widespread across O‘ahu, found from sea level to 2,400 feet
on both the windward and leeward sides of the Ko‘olau and Wainae mountain ranges. This
species’ range has been restricted to 11 streams in the Ko‘olau Mountains and is threatened
by predation from non-native species and habitat loss (71 Fed Reg. 53756) Within the project
area of the proposed action, the blackline Hawaiian damselfly was recorded within the middle
reach of He'eia Stream during surveys conducted between 1975 and 2003 (Parham et al.
2008).

Critical habitat has been designated for the blackline Hawaiian damselfly (77 Fed. Reg.
57648). All designated critical habitat is west of the Kahekili Highway (Hawai‘i Route 83) and
is beyond the scope of any of the alternatives considered within this analysis.

Hawaiian yellow-faced bees, nalo meli maoli (Hylaeus spp.)

In September 2015 (80 FR 58819), seven species of yellow-faced bees (Hylaeus spp.) were
proposed for listing as endangered under the Endangered Species Act. All but one of these seven
species is found on O‘ahu H. hilaris is only found on Moloka‘i and is historically known from Maui
and Lana‘i. This species will not be considered further in this analysis. In September 2016 (81 FR
67786), the six species of yellow-faced bees found on O‘ahu were listed as endangered under the
ESA. These species are found within habitats types that are included within the project area.
According to the U.S. Fish and Wildlife ecosystem classification scheme, these six species occur
in either coastal ecosystems or lowland Mesic ecosystems (a variety of grasslands, forests, and
shrublands generally found below 3,300 ft. in elevation and receives between 50 and 75 in of
precipitation annually) (80 FR 58819).

Hawaiian hoary bat, ‘ope‘ape‘a (Lasiurus cinereus semotus)
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The Hawaiian hoary bat or ‘ope‘ape‘a (Lasiurus cinereus semotus) can be found in several
different habitat types, using forested areas for roosting and foraging over open areas adjacent
to forests or over open water. Habitat requirements for roosting and breeding are unknown;
bats are most frequently observed in association with non-native vegetation, not native
vegetation (USFWS 1998) such as coconut palms (Cocus nucifera) and pandanus trees
(Pandanus tectorius) (Hawai‘i Department of Land and Natural Resources 2005), both of which
are found within the project area. In the He'eia estuary, invasive mangrove areas within
wetlands and along the He‘eia Fishpond wall provide potential roosting habitat for the
Hawaiian hoary bat. Open areas above the fishpond and wetlands are potential foraging areas
for this species. Critical habitat has not been designated for this species.

Newell’s Shearwater, ‘a‘o (Puffinus auricularis newelli)

Like several other Hawaiian seabirds, Newell’'s shearwater nest in mountainous areas and feed
out to sea in open water. Although historically found on all major Hawaiian Islands (USFWS
1983), the most recent U.S. Fish and Wildlife Status Review (USFWS 2011a) of this species
does not document any presence of this species on O‘ahu. Fledging and adult birds traverse
portions of the islands to reach their nesting and feeding grounds. Within the project area of the
proposed action, Newell’'s shearwaters may traverse this area during breeding season (between
September 15 and December 15). Major threats to this threatened species include predation by
introduced mammalian species (e.g., rats and feral cats) and light pollution which affect the
bird’s nocturnal flight navigation.

Hawaiian Waterbirds
Hawaiian coot, ‘alae kea (Fulica americana alai)
Hawaiian duck, koloa (Anas wyvilliana)
Hawaiian gallinule (moorhen), ‘alae ‘ula (Gallinula chloropus sandvicensis)
Hawaiian stilt, ae’o (Himantopus mexicanus knudseni)

Of the vegetated habitats in the project area, the wetlands offer the greatest potential to support
or attract special-status species. Biannual waterbird counts conducted at He‘eia marsh confirm
that the site is used by the Hawaiian stilt (Himantopus mexicanus knudseni), Hawaiian moorhen
(Gallinula chloropus sandvicensis), Hawaiian coot (Fulica americana alai), and Hawaiian duck
(Anas wyvilliana).

Critical habitat has not been designated for any of the listed waterbird species, and the He'eia
marsh was not identified as one of the “core” wetlands in the most recent recovery plan for
endangered Hawaiian waterbirds. However, He‘eia marsh was identified as a “supporting”
wetland (USFWS 2011). The USFWS recovery plan describes He'eia as a site that historically
had value as a complex of tidal marshes and open-water areas, but which has been
substantially modified and presently consists of non-native mangroves, remnants of ponds, and
wet pasture. The recovery plan recommends that He'eia be restored and managed by the State
to provide enhanced habitat for endangered waterbirds.

Hawaiian goose, néné (Branta (=Nesochen) sandvicensis)
The Hawaiian goose or néné is known to occur on the Island of Kaua‘i, Maui, Moloka‘i, and the
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Island of Hawai'i. Although néné are not known to occur on O‘ahu, habitat types found within the
project area of the proposed action are suitable for this endangered species. Non-native
grasslands such as though found in the He'eia HCDA parcel are potentially a suitable habitat for
néné. Recovery objectives in the draft revised recovery plan for néné include the restoration and
maintenance of self-sustaining populations on Kaua‘i, Maui Nui (Maui, Moloka‘i, Lana‘i, and
Kaho‘olawe), and the Island of Hawai‘i (See 69 Fed. Reg. 57356).

Sea Turtles
Hawksbill sea turtle, honu ‘ea (Eretmochelys imbricate)
Green sea turtle, honu (Chelonia mydas)

Hawksbill sea turtles utilize the coral reef habitats within Kane‘ohe Bay for foraging, where they
primarily feed on sponges, invertebrates (crabs), and algae. Within the Hawaiian Islands,
hawksbill sea turtles nest primarily on the Island of Hawai'i, but a few females nest on the
beaches of Maui and Moloka'‘i and possibly O‘ahu™. This species of turtle is threatened by
habitat loss (beach erosion and coastal construction), tourism development, and nest predation
(NOAA and USFWS 1998). NOAA NMFS reports that the Hawai‘i population of hawksbill sea
turtles is isolated from all other hawksbills in the Pacific Ocean (NOAA 2016b).

Green sea turtles live in nearshore coastal habitats throughout Hawai‘i. Most of their time is
spent at depths less than 100 feet, but they can dive to depths of over 500 feet when migrating.
During the breeding season males and females swim 500-800 miles from their feeding grounds
in the main Hawaiian Islands to their nesting beaches, primarily at French Frigate Shoals, in the
Northwest Hawaiian Islands (NOAA 2016b).

The green sea turtle is present year-round in the waters of Kane‘ohe Bay, including the marine
environments of the proposed He‘eia NERR (Hawai‘i Office of Planning, 2015). No critical
habitat in the Hawaiian Islands has been designated by the USFWS for this species in Hawai'i.
However, critical habitat for the green sea turtle Central North Pacific distinct population
segment is under consideration for future rulemaking. See 81 Fed. Reg. 20058.

Hawaiian monk seal, ilio-holo-i-ka-uaua, or na mea hulu (Neomonachus schauinslandi)
Hawaiian monk seals may travel through Kane‘ohe Bay or utilize portions of Kane‘ohe Bay for
foraging, using bottom habitats to flush or pin their prey. However, this species is not
documented as present in Kane‘ohe Bay according to HIMB’s Kane‘ohe Bay Taxonomic
Information List (HIMB 2016). Most foraging occurs at depths less than 200 meters, which
encompasses the entirety of Kane‘ohe Bay. Hawaiian monk seals use terrestrial areas with
adjacent shallow, sheltered aquatic areas for pupping and nursing and use additional terrestrial
areas for hauling out, resting, and molting.

'* U.S. Fish and Wildlife Service Pacific Islands Fish and Wildlife Office notes that nesting occurs on
O‘ahu (https://www.fws.gov/pacificislands/fauna/hawksbillturtle.html) but NOAA National Marine Fisheries
Service Pacific Islands Regional Office does not identify O‘ahu has a nesting site for hawksbill sea turtles
http://www.fpir.noaa.qov/PRD/prd hawksbill.html
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Within the Kane‘ohe Bay area, Hawaiian monk seals have been observed on the ocean side
beaches of the Mokapu peninsula at Marine Core Base Hawai‘i (MCBH 2016). Critical habitat
for the Hawaiian monk seal was recently revised (effective September 21, 2015), expanding the
previous designation in the Northwestern Hawaiian Islands and identifying new key beach areas
and marine-foraging areas in the main Hawaiian Islands.

See 80 Fed. Reg. 50925 for additional information on critical habitat for Hawaiian monk seals.
(Figures 5.8 and 5.9). The project area does not contain terrestrial habitat or key beach areas
for the monk seal; however, the marine component of the proposed He‘eia NERR site does
include marine critical habitat. Hawaiian monk seal marine critical habitat extends from the
shoreline out to the 200 meter depth contour, but only includes the seafloor and marine habitat
that extends 10 meters in height from the sea floor.

Figure 5.8. Cross-section of Hawaiian monk seal critical habitat (from National Marine Fisheries
Service)

CROSS-SECTION VIEW OF CRITICAL HABITAT
FOR HAWAIIAN MONK SEALS

Hawaiian monk seal critical habitat in the main Hawaiian Islands includes terrestrial
habitat that extends 5 meters inland from the shoreline between designated boundary
points. Marine habitat extends from the shoreline out to the 200 meter depth contour,
but only includes the seafloor and marine habitat 10 meters in height.|

TERRESTRIAL MARINE
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Figure 5.9. Hawaiian monk seal critical habitat in O‘ahu (80 Fed. Reg. 50925)
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False killer whale (Pseudorca crassidens), Main Hawaiian Island Insular Stock

Of the three stocks™ of false killer whale found within the Hawaiian Islands, the main Hawaiian
Island insular stock has the potential to occur within Kane‘ohe Bay. This stock has been
declining over the past two decades (Reeves et al. 2009, Baird 2009). The main Hawaiian Island
stock is a distinct population from other false killer whales based on the uniqueness of their
behavior related to habitat use patterns and their existence in a unique ecological setting
(Oleson et al. 2010). Additionally, the Hawaiian insular false killer whale is distinguishable from
other false killer whales based on significant difference in DNA (Oleson et al. 2010). The main
Hawaiian Island insular stock is the only stock listed as a Distinct Population Segment under the
ESA. Significant risks to this population include modification of habitat, overfishing and prey
reduction, and risks inherent to small populations. NMFS indicates that occurrence information
for this species within the Kane‘ohe Bay region are lacking.

'® The Marine Mammal Protection Act defines stock as a group of marine mammals of the same species
or smaller taxa, in a common spatial arrangement, that interbreed when mature. (16 U.S.C. 1362(11))
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Candidate and proposed species for listing under the Endangered Species Act"’
There are two candidate species whose range includes the Hawaiian Islands: two species of
manta ray (giant manta ray, Manta alfredi, and reef manta ray, M. birostris). Neither of these
species is documented as present in Kane‘ohe Bay according to HIMB’s Kane‘ohe Bay
Taxonomic Information List (HIMB 2016). However, these species are known to occur in the
Hawaiian Islands.

There is one species proposed for listing under the ESA which could be found within the
windward side of O‘ahu. Since the publication of the DEIS, the U.S. Fish and Wildlife Service
announced a 12-month finding on a petition to list the ‘i‘iwi (Drepanis coccinea) as a threatened
species under the Endangered Species Act and found the listing of the ‘i‘iwi as a threatened
species under the Act is warranted (81 FR 64414). The ‘i‘iwi is a bird species native to the
Hawaiian Islands and was once wide spread across the major Hawaiian Islands, including O‘ahu
(Banko 1981), and could have been found in habitat similar to that which was found within the
uplands of the project area. In recent decades, only a few individuals have been sporadically
detected on O‘ahu. Currently, the species is restricted to elevations above which the
transmission of avian malaria readily occurs. Such habitat is not found within the project area.

Table 5.11 lists both the candidate and proposed species for listing under the Endangered
Species Act that could be found within the project area.

Fifteen species of Indo-Pacific corals were designated as threatened or endangered under the
Endangered Species Act in 2014. See 79 Fed. Reg. 53851. This was part of a larger
consideration for species proposed for listing that included coral species which are found within
the Hawaiian Islands. However, none of the 15 designated species are known to occur in the
Hawaiian Islands. An additional three foreign species of Indo-Pacific corals were designated in
2015, none of which occur in Hawai‘i. See 80 Fed. Reg. 60560.

Table 5.11. List of candidate species and species proposed for listing found within or near the
boundary of the proposed He‘eia National Estuarine Research Reserve project area which are
under consideration for listing under the Endangered Species Act

N Federal
Common Name Scientific Name anallan Status Register
ame .
Notice
. . . Al Candidate 81 Fed. Reg.
giant manta ray Manta birostris Hahalua for listing 8874
. Sl Candidate 81 Fed. Reg.
reef manta ray Manta alfredi Hahalua for listing 8874
‘i‘iwi Drepanis coccinea | ‘i‘iwi Proposed 81 FR 64414
threatened

7 List of candidate and proposed species developed based on technical assistance with U.S. Fish and
Wildlife Service Pacific Islands Fish and Wildlife Office and NOAA National Marine Fisheries Service
Office of Protected Resources and NOAA National Marine Fisheries Service Pacific Islands Fisheries
Science Center (June 2016).
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5.1.3.3.2 Species of Concern under the Endangered Species Act
There are two National Marine Fisheries Service-identified Species of Concern present in the

marine component of the proposed reserve: Hawaiian reef coral (Montipora dilatata) and
inarticulated brachiopod (Lingula reevii) (Table 5.12). Species of Concern'® are “those species
about which there are some concerns regarding status and threats, but for which insufficient
information is available to indicate a need to list the species under the Endangered Species Act.
Species of Concern status does not carry any procedural or substantive protections under the
ESA but draws proactive attention and conservation action to these species.” NMFS identifies
several benefits to identifying Species of Concern. These include:

o |dentifies species potentially at risk

¢ Identifies data deficiencies and uncertainties in species’ status and threats

¢ Increases public awareness about those species

e Stimulates cooperative research efforts to obtain the information necessary to evaluate
species status and threats

o Fosters voluntary efforts to conserve the species before listing becomes warranted

The designation of a species as a Species of Concern does not carry any procedural or
substantive protections under the ESA.

Table 5.12 NOAA NMFS-designated Species of Concern found within or near the boundary of the
proposed He‘eia National Estuarine Research Reserve project area

Common Name Scientific Name Status
Not warranted for listing
Hawaiian reef coral Montipora dilatata under Endangered Species

Act 79 Fed. Reg. 53852
Not formally evaluated for
listing

inarticulated brachiopod Lingula reevii

5.1.3.3.3 Other Marine Mammals
All marine mammals are protected under the federal Marine Mammal Protection Act (16 U.S.C.

88 1361 — 1423h). For additional information on the Marine Mammal Protection Act (MMPA)
and its relevancy to the proposed action, see Chapter 7. In addition to the marine mammals
considered under the Endangered Species Act (Hawaiian monk seal and

'8 For more information on Species of Concern, visit the National Marine Fisheries Service website at
http://www.nmfs.noaa.gov/pr/species/concern/
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false killer whale), there are eight additional species of marine mammals which could be found in

Kane‘ohe Bay and the proposed project area™ but which are not protected under the
Endangered Species Act (Table 5.13).

Table 5.13 Marine mammals found within or near the boundary of the proposed He‘eia National
Estuarine Research Reserve project area which are not listed under the Endangered Species Act
Common Name Scientific Name Hawaiian Name

humpback whale (Hawai'i Megaptera novaeangliae Kohola
Distinct Population Segment)

Pacific bottlenose dolphin Tursiops truncatus truncatus nai'a

spinner dolphin lSten_eIIa I_ongirostris nai'a
ongirostris

striped dolphin Stenella coeruleoalba

rough-toothed dolphin Steno bredanensis

melon-headed whale Peponocephala electra

pygmy killer whale Feresa attenuata

short-finned pilot whale Globicephala macrorhynchus

It is likely that some species (Pacific bottlenose dolphin and spinner dolphin) may be present in
the project area due to the availability of preferred habitat or food sources (e.g., shallow inshore
waters). For other marine mammal species it is unlikely that they would be present within the
project area or immediate region given the lack of suitable habitat (i.e., deep water areas). None
of these cetacean species are documented as present in Kane‘ohe Bay according to HIMB’s
Kane‘ohe Bay Taxonomic Information List (HIMB 2016). However, that list is not
comprehensive. Regardless of presence or absence within the immediate project area, all
marine mammals listed in Table 5.13 will be considered as part of the affected environment as
they could be present or the activities taking place under the proposed action could affect
marine mammal species beyond the project area or Kane‘ohe Bay.

Humpback whale (Hawai‘i Distinct Population Segment), kohola (Megaptera novaeangliae)
The Hawai'i Distinct Population Segment of the humpback whale was listed as threatened under
the ESA until September 2016 when NMFS announced a change in status designation for the
species not listed (81 FR 62260). Four DPSs maintain a threatened or endangered status, but
the Hawai'i DPS does not have a designation under ESA. The Hawaiian population has been
determined to be discrete based on significant genetic differentiation from other populations
within the North Pacific and evidence of low rates of movement among breeding areas in the
North Pacific (Bettridge et al. 2015). In 2015, NMFS announced that the Hawaiian Distinct
Population Segment was under review for de-listing. See 80 FR 22303. Based on a NMFS
status review, NMFS concluded that the Hawai‘i DMS is not at risk for extinction with high
certainty (Bettridge et al. 2015)

The humpback whale is known to be present on the seaward side of the Mokapu Peninsula,

19 Based on technical assistance from NOAA National Marine Fisheries Service Office of Protected
Resources and Pacific Islands Fisheries Science Center (June 2016 and July 2016).
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which separates the marine portion of the project area of the proposed action within Kane‘ohe
Bay from the open ocean. Through their Sanctuary Ocean Count project, the Hawai‘i Humpback
Whale National Marine Sanctuary engages the public to conduct whale counts during peak whale
season (January through March) each year on O‘ahu, Hawai‘i, and Kaua'‘i. Two monitoring sights
are at either end of Kane‘ohe Bay: Kualoa Ranch (near Chinaman’s Hat) at the northwest end of
Kane‘ohe Bay and Pyramid Rock on the ocean side of Marine Corps Base Hawai‘i on the
Mokapu Peninsula at the southeast end of Kane‘ohe Bay. The results of the counts of the
Sanctuary’s project are evidence that humpback whales are utilizing the open ocean environment
adjacent to Kane'‘ohe Bay (NOAA 2016¢). However, there are no survey points within Kane‘ohe
Bay so this survey project cannot determine whether the interior of Kane‘ohe Bay is utilized by
this species. Kane‘ohe Bay is relatively shallow, with a mean depth of 10m (33 feet) (Jokiel
1991). Although humpback whales utilize deeper water habitats, humpback whale cows and
newborn calves are known to use shallow water, presumably to separate them from mating
activity and harassment of males, more turbulent offshore conditions, and predators (Darling
2001) While humpback whales could use the shallower marine habitats of Kane‘ohe Bay,
Kane‘ohe Bay has not been identified as a biologically important area (see data summarized in
Chapter 6). Regardless, an analysis of the actions which may occur within the project area under
the proposed action should consider the potential to effects to humpback whale in or near
Kane‘ohe Bay.

Pacific bottlenose dolphin, nai’a (Tursiops truncatus truncatus)

Within the Hawaiian Islands, Pacific bottlenose dolphins are found in shallow inshore waters,
such as those within Kane‘ohe Bay, and deeper water. As reported in a stock assessment
conducted by NOAA NMFS, there is limited movement of bottlenose dolphins between islands
and offshore waters, suggesting the existence of demographically distinct resident populations,
including one population designated as an O‘ahu stock. Threats to Pacific bottlenose dolphins
include mortality from fishing gear and they are known to steal bait and catch from sport and
commercial fisheries (NMFS 2014a).

Spinner dolphin, nai’a (Stenella longirostris longirostris)

Spinner dolphins use sheltered bays as rest areas during the day. Although not recorded from
Kane‘ohe Bay, the day-time habitat used by spinner dolphins is present within Kane‘ohe Bay,
but not within the project area of the proposed action. A stock assessment by NOAA NMFS
identifies six distinct stocks of spinner dolphin within the Hawaiian Islands, include an O‘ahu/4-

19 Based on technical assistance from NOAA National Marine Fisheries Service Office of Protected
Resources and Pacific Islands Fisheries Science Center (June 2016 and July 2016).
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islands®® stock. For the O‘ahu/4-islands stock there is increasing concerns of potential effect of
swim-with-dolphin programs and other tourism activities (NOAA 2012).

Striped dolphin (Stenella coeruleoalba)

Striped dolphins are unlikely to occur within the project area of the proposed action though may
be found in the open ocean areas adjacent to Kane‘ohe Bay (NOAA 2014f). Foraging zones for
this species are pelagic to benthopelagic zones, to depths as dep as 200-700m, in continental
slope or oceanic regions. (Hammond et al. 2008) These habitat types do not occur within the
project area.

Rough-toothed dolphin (Steno bredanensis)

Rough-toothed dolphins prefer deep water areas of tropical and warmer temperate areas where
their prey of squid and fish are concentrated. This habitat type is not found within project area
nor within Kane‘ohe Bay, although suitable habitat may be found off the windward coast of
O‘ahu. The NMFS stock assessment of this species (NOAA 2014d) considers this species as a
single stock within the Hawaiian Islands although there are scientific studies which suggest that
there may be at least two stocks within the main Hawaiian Islands. Threats to this stock include
mortality or serious injury from interaction with sport and commercial fisheries infection from the
bacteria Brucella and virus Morbillivirus.

Melon-headed whale (Peponocephala electra)

Melon-headed whales are found in moderately deep water where their prey (fish, squid, and
some crustaceans) are found, foraging near cold and warm-core eddies (Woodworth et al.
2012). Within the Hawaiian Islands, satellite telemetry data showed distant offshore movements
for this stock, nearly to the edge of the U.S. Exclusive Economic Zone (NOAA 2014). NOAA
NMFS stock assessment (2014b) reports sightings for melon-headed whales along the leeward
(west) coast of O‘ahu, with no observations on the windward (east) coast. Active sonar, seismic
operations, and other loud underwater sounds are increasing concerns for melon-headed
whales (Southall et al. 2006).

Pygmy killer whale (Feresa attenuata)

Pygmy killer whales in Hawai‘i are found in deep water, generally within 20km of shore (Baird et
al. 2011) and are rarely encountered during nearshore surveys (Baird et al. 2013). NOAA NMFS
stock assessment identifies one stock in Hawai'‘i, which is resident to the main Hawaiian Islands
(NOAA 2014c). Active sonar, seismic operations, and other loud underwater sounds are
increasing concerns for pygmy killer whales (Brownell Jr et al. 2009).

Short-finned pilot whale (Globicephala macrorhynchus)

Short-finned pilot whales are generally found offshore in moderately deep water in areas with
high densities of squid. Photo-identification and telemetry studies suggest that there may be
inshore and pelagic populations of short-finned pilot whales in Hawai‘i (NOAA 2014e). NOAA

%0 4-islands refers to the four major islands that constitute Maui Nui (or Greater Maui): Maui, Molokai,
Lana‘i, and Kaho'‘olawe
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NMFS stock assessment identifies commercial longline fisheries as a source of incidental
mortality and serious injury for the short-finned pilot whale (NOAA 2014e).

5.1.3.3.4 Essential Fish Habitat®!

Under the Magnuson-Stevens Fishery Conservation and Management Act, Fishery
Management Councils identify Essential Fish Habitat for marine and anadromous species, as
defined in 16 U.S.C. § 1855(b). See Chapter 7 of this document for additional discussion on the
Magnuson-Stevens Fishery Conservation and Management Act and its relevance to the
proposed action.

Essential Fish Habitat (EFH) includes all waters and substrate necessary for fish for spawning,
breeding, feeding, or growth to maturity. Pursuant to the act, the marine water column and
seafloor in and surrounding the project area of the proposed action have been designated as
EFH, which supports various life stages of management unit species (MUS) identified in the
Western Pacific Regional Fishery Management Council’s Pelagic and Hawai‘i Archipelago
Fishery Ecosystem Plans.?

In particular, Kane‘ohe Bay has been designated as part of the EFH for Hawai‘i Bottomfish
(Figure 5.10), Hawai'‘i Coral Reef Ecosystems (Figure 5.11), Hawai‘i Crustacean Fishery (Figure
5.12), and the Hawai‘i Pelagic Group. The MUS and life stages found in these waters include
eggs, larvae, juveniles and adults of Coral Reef Ecosystem MUS (CRE-MUS); eggs, larvae,
juveniles and adults of Bottomfish MUS (BMUS); eggs, larvae, juveniles and adults of
Crustacean MUS (CMUS); and eggs, larvae, juveniles, and adults of Pelagic MUS (PMUS).
Habitat areas of particular concern are discrete subsets of EFH that provide extremely important
ecological functions or are especially vulnerable to degradation. The Habitat Area of Particular
Concern (HAPC) designation does not confer additional protection or restrictions upon an area,
but can help prioritize conservation efforts. Kane‘ohe Bay has also been designated a HAPC for
coral reef ecosystems. In February 2016, the Western Pacific Fishery Management Council
announced that its proposed Amendment 4 to the Fishery Ecosystem Plan for Fisheries of the
Hawaiian Archipelago would also designate Kane‘ohe Bay as Habitat Area of Particular
Concern for Bottomfish. See 81 Fed. Reg. 7494. The proposal has not yet gone into effect. No
HAPC has been designated in Kane‘ohe Bay under either Hawai‘i Crustacean or Hawai'i
Pelagic FEPs.

% Discussion is based on draft Fishery Ecosystem Plan for the Hawai'‘i Archipelago, Western Pacific
Regional Fishery Management Council (2016). This section will be updated based on a finalized version
of that document if or when such document becomes available.

2 The Pelagic and Hawai‘i Archipelago FEPs are available via the Western Pacific Regional Fishery
Management Council website. See http://www.wpcouncil.org/fishery-plans-policies-reports/
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Figure 5.10. Hawaiian Archipelago Fishery Ecosystem Plan for Hawaiian Islands Bottomfish
Shallow Species (from draft Fishery Ecosystem Plan for the Hawai‘i Archipelago, Western Pacific

Regional Fishery Management Council, 2016)
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Figure 5.11. Hawaiian Archipelago Fishery Ecosystem Plan, Coral Reef Essential Fish Habitat:
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extent shown. The type of bottom habitat varies by family. HAPC in the MHI includes all CRAMP sites.
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5.12. Hawaiian Archipelago Fishery Ecosystem Plan, Crustaceans Essential Fish Habitat: O‘ahu to
Maui Nui (from draft Fishery Ecosystem Plan for the Hawai‘i Archipelago, Western Pacific Regional
Fishery Management Council, 2016)
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*The geographic extent of EFH is shown. EFH for crustaceans eggs and larvae (E/L) is the water column to a depth of 150 m from the
shoreline to the outer boundary of the EEZ, while juvenile/adult (J/A) EFH is all bottom habitat to a depth of 100 m to the extent shown..
HAPC is all banks in the NWHI with summits shallower than 30 m. Deepwater shrimp E/L EFH is the water column and outer reef slopes
between 550 m and 700 m to the extent shown. while deepwater shrimp J/A EFH is the outer reef slopes between 300 and 700 meters to the
extent shown.

5.1.3.3.5 Migratory Birds
A number of migratory birds have been recorded as visiting the study area. The USFWS has

statutory authority and responsibility for enforcing the Migratory Bird Treaty Act. Chapter 7
describes in more detail the Migratory Bird Treaty Act and its relevancy to the proposed action.
Numerous species protected under the act may be found within the project area and these
species will be considered collectively for the impact analysis.

Several migratory birds could potentially be found in the project area (Table 5.14). According to
USFWS Information for Planning and Conservation (IPaC) report, there are eight migratory
birds that could potentially be found in the affected environment.

Table 5.14 List of bird species protected under the Migratory Bird Treaty Act which have the
potential to be found within or near the boundary of the proposed He‘eia National Estuarine
Research Reserve project area

Common Name Scientific Name Habitat Season/Activity
‘apapane Himatione sanguinea on land year-round
bar-tailed godwit Limosa lapponica at sea migration
black-footed albatross Phoebastria nigripes at sea migration
Christmas shearwater Puffinus nativitatis on land breeding

Laysan albatross Phoebastria immutabilis on land \?v:ﬁfgrﬂg

Tahiti petrel Pseudobulweria rostrate on land wintering
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Tristram’s storm-petrel Oceanodroma tristrami on land wintering

whimbrel Numenius phaeopus on land wintering

Two of these species have been documented by HIMB as found within Kane‘ohe Bay and its
adjacent watersheds, the Laysan albatross and the black-footed albatross (HIMB 2016).
However, the majority of black-footed albatross nest in the Northwest Hawaiian Islands; they are
not reported as nesting on O‘ahu, although O‘ahu is within their range. In 2011, USFWS found
that the black-footed albatross did not warrant listing under the ESA. See 76 Fed. Reg. 62504.
The Laysan albatross attempts to nest in a few parts of O‘ahu, including at MCBH Kane‘ohe Bay,
the island of Moku Manu (which means bird island and is approximately 2 km from the Mokapu
peninsula), and four other sites. In fact, Laysan albatross still try to nest near an active runway at
MCBH and, sometimes, in an active firing range. When this occurs, all adults and eggs are
removed from MCBH to discourage nesting and reduce the chance of aircraft strikes (Young et al.
2009). It is possible that Laysan albatross that nest at Moku Manu forage in Kane‘ohe Bay.

Kane‘ohe Bay contains other areas that migratory birds might prefer over the areas within the
study area, including uninhabited islands.?® OCM compared the list of birds identified by USFWS
to other available data sources about birds present in the project area. The Kane‘ohe Bay
Information System lists two migratory birds identified by USFWS and numerous other seabirds
as using the bay and its watersheds. Because the area that the information system covers is
broad, the birds it lists do not necessarily use the areas that would be affected by the preferred
alternative and alternatives A, B, or C. An environmental assessment for the Coconut Island
Infrastructure Rehabilitation and Replacement Project summarized a bird survey conducted at
HIMB in September 2013 and other data when it identified the following species as found on and
adjacent to Moku o Lo‘e:

Wandering tattler (Tringa incana)
Pacific golden plover (Pluvialis fulva)
Great frigatebird (Fregata minor)
Black noddy (Anous minutus)

That report also noted the black noddy is known to forage in Kane‘ohe Bay, including in and along
the nearshore waters of HIMB. All four of these birds are protected under the Migratory Bird
Treaty Act. Another report, which summarizes the birds seen at He'eia Fishpond, also mentions
the latter three birds and two native waterbirds as having been reported in the area around the
fishpond: black-crowned night heron (Nycticorax nycticorax) and Hawaiian stilt (Himantopus
mexicanus knudseni) (Helber Hastert and Fee Planners 2007). In short, while data on migratory
birds potentially present in the study area vary, none mention migratory bird

2 According to https://sites.google.com/site/kbisathimb/biology/seabirds-shorebirds, the bay contains
three bird sanctuaries, an offshore island, and two wildlife refuges associated with the MCBH. Moku
Manu is a seabird refuge, used by rare and native birds of numerous species as a nesting and breeding
ground. Seabirds also nest on other islands within the bay, including Kapapa Island.
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nesting within the study area, but they do confirm that some migratory birds sometimes visit the
study area. Some migratory birds, on the other hand, are not anticipated to use the habitat
within the study area. For example, the ‘apapane (Himatione sanguinea) is the most abundant
and widely distributed Hawaiian honeycreeper. It is found in native forests dominated by ‘Ohi‘a
and koa trees, primarily at elevations greater than 300 meters (975 feet), which is a higher
altitude than any of the land currently being considered for inclusion in the reserve.

5.2 Human Environment
5.2.1 Economic Setting

5.2.1.1 Population

Kane‘ohe experienced a major population increase between the years of 1940-1960; in that
time period, it is estimated that the local population expanded from approximately 5,000 to
30,000 residents. By 1980, the population of Kane‘ohe had further increased to 47,000. More
recently, by 2010, it had risen to roughly 54,000 individuals (Department of Business, Economic
Development and Tourism 2013, Hawai‘i Office of Planning 1992).

Concurrent with the population boom, many changes were occurring in and around the Bay.
Starting in 1918, the U.S. Navy constructed a military base on Mokapu Peninsula (now known
as the Marine Corps Base Hawai‘i (MCBH). The Navy dredged over 15 million cubic yards of
reef from the bay to use as fill, used across approximately 280 acres of land. Corresponding
with the population increase, urbanization began to affect the local environment. Eight of the
nine streams that drain into Kane‘ohe Bay were altered in some fashion (e.g. diverted or
channelized), mostly between 1960 and 1973. By 1993, it was estimated that some form of
shoreline modification, including sea wall construction, harbor creation, dredging, fill, or fishpond
creation or maintenance, had affected 58% of the bay shoreline. Approximately 14% of the total
fringing reef had been dredged or filled, and 19 of the original 28 fishponds built by early
Hawaiians were patrtially or completely destroyed to create more land for housing development
(Hunter 1995).

Demographic characteristics of residents of the Kane‘ohe Zip Code Tabulated Area (ZCTA) are
shown in Table 5.15, based on data from the American Community Survey (ACS) for 2009
through 2013. Comparing the demographic profiles of the ZCTA with those of the City and
County of Honolulu as a whole illuminates distinctive qualities of the local population, such as:

e Kane'‘ohe’s age structure is a little older than that of the state as a whole, with a
median age of 41.8 years old.

o Nearly 71% of residents are Hawai‘i-born, a higher percentage than in the state as a
whole.

e The ethnic mix of the population is similar to that across the state as a whole.
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Table 5.15 Demographic characteristics for the State of Hawai‘i and Kane‘ohe Zip Code
Tabulated Area (ZCTA) (data source American Community Survey for 2009 through 2013)

State of Hawai‘i Kane‘ohe
Population
Total Population 1,376,336 52, 509
Under 5 years 89,223 3,218
5to 9 years 81,708 2,998
10 to 14 years 83,842 2,954
15to 19 years 83,355 3,002
20 to 24 years 99,953 3,583
25 to 34 years 193,523 6,945
35 to 44 years 175,079 6,454
45 to 54 years 188,425 8,171
55 to 59 years 91,805 3,843
60 to 64 years 85,466 3,254
65 to 74 years 107,791 4,927
75 to 84 years 63,137 3,160
85 years and over 32,991 1,309
Median age (years) 38.3 41.8
Race
White 25.00% 21.6%
Black or African American 1.80% 0.8%
American Indian and Alaska Native 0.20% 0.3%
Asian 38.30% 36.2%
Native Hawaiian and Other Pacific Islander 9.80% 8.9%
Hispanic 9.30% 9.1%
Two or more races 23.80% 23.1%
Place of Birth
Hawai'i 54.50% 71.1%
Other state 24.70% 18.4%
US Island 2.90% 2.7%
Foreign born 17.90% 7.8%

5.2.1.2 Employment
The military maintains a large presence in the bay area due to the continued existence of the

MCBH, located on Mokapu Peninsula. Portions of the bay and Mokapu Peninsula are used for
military training and research activities, and thus public use (e.g., fishing and surfing) is
restricted. The largest employer on the windward side of O‘ahu is MCBH. MCBH’s presence has
a significant impact on individuals and businesses in the local community. In 2012, MCBH
employed more than 14,000 military and civilian personnel. It is estimated that the spending by
base employees and spending by base suppliers generated more than 2,280 jobs in local
communities that surround the base. In all, base personnel generated an estimated $1.1 billion
in economic output retained within the neighboring communities (Marstel-Day 2014).
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Another important community resource located in Kane‘ohe Bay is the HIMB. HIMB is a world-
renowned marine biology research institute. Programs at the facility are organized across five
broad areas of research: coral physiology and ecology; behavior, physiology, and population

dynamics of fish; marine endocrinology and aquaculture; marine mammal research; and
environmental toxicology. Moku o Lo‘e (Coconut Island) serves as an education center for
undergraduate and graduate students from the University of Hawai‘i, as well as other
institutions. The facility also hosts approximately 4,000 primary and secondary students through
field trips each year (Hawai'‘i Institute of Marine Biology).

Table 5.16 highlights the economic characteristics of the region. The median household income
($85,608) in the Kane‘ohe ZCTA is 127% larger than the state median. The unemployment rate
in the Kane‘ohe ZCTA 5.8%, which is 22% lower than the state-wide rate of 7.1%. Major
industries in the Kane‘ohe ZCTA area include retail, educational services, and public

administration (Hawai'‘i Office of Planning 2016).

Table 5.16 Selected economic characteristics for the State of Hawai‘i and Kane‘ohe Bay

Zip Code Tabulated Area (ZCTA) (data source: US Census)

State of Hawai‘i Kane‘ohe ZCTA 96744
Employment Status
Population 16 years and over 1,104,534 43,953
In labor force 728,795 29,478
Civilian labor force 688,820 28,534
Percent unemployed 7.10% 5.80%
Industry
Civilian employed population 16 years and over 640,072 26,878
Agriculture, forestry, fishing and hunting, and mining 1.50% 0.60%
Construction 7.00% 9.20%
Manufacturing 3.10% 2.90%
Wholesale trade 2.40% 2.50%
Retail trade 11.80% 10.20%
Transportation and warehousing, and utilities 5.80% 6.90%
Information 1.60% 1.90%
Finance, insurance, real estate, rental and leasing 6.50% 5.80%
Professional, scientific, and management 10.10% 9.90%
Educational services, health care and social assistance 20.90% 25.00%
SAel;tVsiézgtertalnment, recreation, accommodation and food 16.20% 9.40%
Other services, except public administration 4.50% 5.10%
Public administration 8.60% 10.60%
Median Household Income (Dollars) $67,402 $85,608
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5.2.1.3 Ocean Economy
This section will provide a summary analysis of the ocean economy for He‘eia and the

neighboring communities. The information provided was created using NOAA'’s Digital Coast
Economics: National Ocean Watch (ENOW) methodology. ENOW is a nationally consistent time
series data that describes six economic sectors that depend on ocean resources:

e Living Resources

e Marine Construction

e Marine Transportation

e Offshore Mineral Resources

e Ship and Boat Building

e Tourism and Recreation

This report uses 2014 Zip Code Business Pattern data produce by the U.S Census Bureau (US
Census 2014). Although this dataset does not include self-employed workers, this report
provides a general overview in a small and more localize scale of the ocean economics using
ENOW framework and the Zip Code Business Patterns to derive ocean economic data for
Kane‘ohe zip code 96744 (Figure 5.13).

Data derived from 2014 Zip Code Business Pattern data, for zip code 96744, revealed nine
ocean industries reported in the area (Table 5.17). The data includes number of establishment
and total employment for these nine different industries reported to U.S Census.

Table 5.17 Ocean sectors and industries for zip code 96744

Ocean Sector Ocean Industry
Marine Transportation Other support activities for Water Transportation
Ship and Boat Building Ship Building and Repair
Boat Dealers
Tourism and Recreation Eating and Drinking Places
Marinas
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Scenic Water Tours

Sporting Goods

Amusement and Recreational Services

Zoos and Aquaria (Including recreational parks)

Table 5.18 represents the distribution of the ocean economic activities in the shore adjacent to
the zip code 96744 (Kane‘ohe). There are 109 business establishments, employing 1,886
people that are dependent on ocean resources. “Eating and Drinking” places is the most
dominant industry, accounting for over 82.12 percent of the establishments, and 80.73 percent
of the employment. The ocean economy in the shore adjacent to Kane‘ohe including restaurants
and tourism related activities accounts for 4.47 percent or about 1 in 25 employee in the county.

Table 5.18 Overview of the ocean economy in zip code 96744

Business Employment
Total Establishment as a as a Percent
Business Percent of Total Total of Total
Ocean Industry Establishment Business Employment Employment
Amusement and 8 12.33% 233 7.34%
Recreation Services
Boat Dealer 1 0.11% 2 0.92%
ST GG PHTNA g 82.12% 1552 80.73%
Places
Marinas 1 0.79% 15 0.92%
Marine
Transportation 1 0.11% 2 0.92%
Services
Scenic Water Tours 5 3.49% 66 4.59%
Ship I_3und|ng and 1 0.11% 5 0.92%
Repair
Sporting Goods 2 0.21% 4 1.83%
Zoos and Aquaria 2 0.74% 14 1.83%
Ocean Industry 109 100% 1890 100%

Totals

5.2.2 Natural and Historic Setting

5.2.2.1 Cultural History and Land Use
The ahupua‘a of He'eia is located in the Moku (district) of Ko‘olaupoko. The neighboring

ahupua‘a of Kahalu‘u is located to the north and by Kane‘ohe in the south, and extends
eastward across Kane‘ohe Bay to include the tip of the left lobe of Mokapu Peninsula.
Historically, He'eia sustained a dense human population based on a robust and flourishing
agricultural and aquacultural community (Figure 5.14). Owing to the frequent rainfall, abundant
water resources, and flatlands, the area also is known to have contained the most extensive
early wetland agricultural complex on O‘ahu (Cruz et al. 2012).
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The early land division records indicate that the area included numerous shoreline fisheries and
extensive lo‘i kalo. Between 1840 and 1850, more than 60 land commission awards were issued
for the area, reflecting the ability of the ahupua‘a of He‘eia to support a vibrant and self-
sustaining community. He'eia is associated with wahi pana (sacred places), akua ki'i
(guardians), demigods, and goddesses. Traditional accounts and several former and existing
archaeological features such as burial grounds and heiau also indicate the cultural significance
of the ahupua‘a of as a favored and important place during traditional Hawaiian times (Cruz et al.
2012).

Figure 5.14 Kane‘ohe circa 1880 (source Bishop Museum)

A shift in land use patterns throughout Kane‘ohe Bay began to occur the 1880s to the 1920s,
many of the abundant taro patches were converted to rice. Although abundant throughout the
Kane‘ohe Bay, taro farming occurred in relatively small areas. In contrast, rice was cultivated in
large plantations, necessitating the construction of large irrigation channels. By about 1910, rice
farming had declined, making way for the pineapple industry. Where taro and rice were confined
to the low flat lands, pineapple could be cultivated in steeper areas. As a result the agriculture
expanded into the upper slopes of Kane‘ohe Bay. By the 1920s a majority of the pineapple
industry had moved to central O‘ahu. Thus, Kane‘ohe Bay’s pineapple fields were converted to
pasture or became uncultivated land (Hawai‘i Office of Planning 1992).

From the 1920s to the 1950s impacts such as dredging, sedimentation, and sewage discharge
had profound effects on Kane‘ohe Bay’s marine environment. Prior to 1930, the reefs of
Kane‘ohe Bay were in excellent condition (Bahr et al. 2015). Around the time of the pineapple
industry’s decline, there was an increase in military presence. In 1918, Fort Hase was
established on Mokapu peninsula (the current location of the MCBH), becoming one of O‘ahu’s
oldest military bases. Between 1939-1945 extensive dredging occurred throughout the bay to
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support military activity. Bahr et. al. (2015) estimate that during this period 25 of the 79 patch
reefs within Kane‘ohe Bay experienced some degree of dredging, affecting 5% of the total patch
reef area (Figure 5.15). Notable long-term impacts from the large scale dredging effort include
significant changes to the depth and bathymetry of the bay, as well as extensive coral damage.
An estimate of the total volume of dredged material removed from the bay was 11,616,300 m®,
and surveys have revealed an average decrease of 1.7m in the depth of bay between 1927
through 1969 (Bahr et al. 2015).

As noted previously, the rapid urbanization occurred in Kane‘ohe Bay between 1940 and 1960.
During this timeframe, increased sedimentation and sewage discharge further impacted the
marine environment within Kane‘ohe Bay. Estimates from 1970 state that 70% of sediment in
the bay was derived internally (from dredging and breakdown of calcium carbonate materials)
and 30% of the sedimentation came from terrestrial-based sources (Roy 1970). Bahr et al.
(2015) note prior to 1963 the community within Kane‘ohe largely used private septic tanks and
cesspools, both of which the effluent of ended up in the bay. The net effect of the sewage
effluent discharge into the bay included “decreased species diversity, increased eutrophication,
and substantially altered ecosystem structure.” (Bahr et al. 2015)
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Figure 5.15 Dredge and fill areas in Kane‘ohe Bay (credit: Bahr et al. 2015)

5.2.2.2 Historic Agriculture

Taro was a staple in the diet of the early Hawaiians, and in Kane‘ohe Bay there was a
significant amount of land dedicated to the cultivation of taro (Hawai‘i Office of Planning, 1992).
The environmental conditions that define He‘eia such as frequent rainfall, numerous streams,
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broad valleys and flatlands, all helped to establish the area as a productive agricultural region. A
prominent natural feature in historic He'eia was a large wetland complex where taro was
traditionally grown.

Taro remained the dominant crop through the 1870s, however crop production began to shift to
rice and sugar cultivation. During the 1880s there was an influx of Chinese and a decline in
native Hawaiians in He'eia, and this population changed an underlying factor in the large scale
conversion from taro to rice cultivation (Bahr et al. 2015). As sugarcane production gained
momentum, immigrant farm workers (mostly of Asian descent) were brought to the area. He'eia
Sugar Plantation was established in 1869 and an associated sugar mill was also constructed
around that time. Around 1880 He'eia Rice Plantation was established and a rice mill was built
(of which remaining historic relics such as the concrete foundation and access road exist within
the affected environment). He‘eia Kea pier was constructed in the 1880’s to support the sugar
industry’s need to transport product and materials to and from Honolulu Harbor. He‘eia Sugar
Plantation ceased operations in 1903 and the date that He'eia Rice Plantation ceased
operations is unknown (Fa‘anunu 2009).

The rice industry took a big hit in the early 1900’s, largely this industry began to relocate to
‘Ewa, and local production declined. Similarly, the pineapple industry, which peaked from about
the early 1900s to the mid-1920s, the lands around He'eia did not prove to be extremely
productive for this crop, and the industry left He'eia to relocate to ‘Ewa. Between 1920s and
1940s there was a resurgence of taro planted within the He‘eia’s wetlands and many of the
other agricultural areas within the vicinity of the affected environment were either converted to
pasture or became uncultivated land. This is a summary of the major agricultural shifts that
affected lands within the vicinity of He'eia, for a more detailed summary please see Devaney et
al. (1976) and Fa‘anunu et al. (2009).

5.2.2.3 Historic Aquaculture
Fishponds, a traditional form of aquaculture, were used to ensure a consistent protein supply

from culturing and harvesting fish from an enclosed system. It is estimated that throughout the
1800’s there were roughly 28 fishponds dispersed around Kane‘ohe Bay. By early 1900, only 16
were in commercial use. In the present day, there are approximately 12 fishponds in the bay, in
varying degrees of inactiveness and productivity (Jokiel 1991).

Fishponds were often constructed around sheltered areas of the coastline and made from coral
and basalt. The constructed walls extended from the shoreline and enclosed shallow bodies of
water. Gates (makaha) were built into the walls to help control water depth and salinity, and also
capture the fish. The size of fishponds varied greatly, ranging from 0.5 to over 500 acres (Stone
1989). The most common cultured fish were ‘anae (mullet, Mugil cephalus) and awa (milkfish,
Chanos chanos). Fishponds were very efficient and productive aquaculture systems, which
when operating at peak performance could yield an average of 400-600 pounds per acre per
year, which is significant considering the limited amount of input required to run the system
(Keala 2007).

78



Loko i‘a 0 He'eia (He'eia Fishpond) is both an archaeological and a cultural resource, and it is
one of the largest intact and operating fishponds in Hawai‘i. It was listed on the National
Register of Historic Places (50-80-10-327) in 1973 (USACE 2012a). The fishpond wall measures
approximately 7,000 feet in length, encircling nearly 88 acres of water area. Although

the original construction date of He‘eia Fishpond is unknown, it is likely that the fishpond was
constructed sometime between AD 1400 to 1600 (Kelly 1975). The first recorded owner of the
fishpond was High Chief Abner Paki (1893). Paki was the konohiki of He'eia and thus owned all
lands within the ahupua‘a. After his passing, Paki’'s daughter, Princess Bernice Pauahi, received
the lands of He‘eia. Princess Pauahi married Charles Reed Bishop, and before her passing
established the Bishop Estate. In present day the fishpond is owned by Kamehameha Schools,
which was formerly called the Kamehameha Schools Bishop Estate.

He'eia Fishpond was operational until a large storm, in 1965, caused widespread damage to the
intact Fishpond wall. The Keapuka Flood of 1965 was responsible for destroying over 200 feet
of the previously intact wall. When the wall was damaged, the pond was exposed to tidal
fluctuations, making it nearly impossible to control salinity levels and water depth. Thus, the
pond was deemed unusable at that time(Jokiel 1991). He‘eia Fishpond went mostly unused for
almost 25 years. During this time, mangrove introduction and its widespread growth further
damaged the fishpond’s productive potential (Paepae o He‘eia 2016). Restoration efforts began
around 1988 and continue today, largely through the work of Paepae o He‘eia (a local non-profit
group) (Keala 2007).

5.2.2.4 Moku o Lo‘e — Coconut Island

Moku o Lo‘e, commonly referred to as Coconut Island and the current home of the HIMB, was
once owned by Hawaiian royalty (including Kamehameha | and Princess Bernice Pauahi).
Similar to the fishpond, Moku o Lo‘e was incorporated into the holdings of the Bishop Estate.
However, in 1933 it was purchased by Christian Holmes with the intention of transforming the
island into a tuna packing factory. Holmes was responsible for major landscape changes to the
island such as physically enlarging the island, building fishponds, harbors and the seawall which
surrounds the island. At the time of purchase, the island was 12 acres in size, however, after the
physical changes were complete the island expanded to nearly 28 acres. Much of the fill material
for the expanded island came from a sandbar in Kane‘ohe Bay (HIMB 2016).

After Holmes passed away in 1944, Coconut Island was used as rest and relaxation post for
Army Officers. The Army built many of the barracks which now serve as HIMB’s marine labs. In
1947 Edwin Pauley became the sole owner of the island, and in 1951 Pauley helped establish
the Hawai‘i Marine Lab on the island, now known as HIMB (Jokiel 1991).

5.2.2.5 Kealohi Point — He‘eia State Park
As noted previously, Kealohi Point was said to be the dividing point between He'eia Uli (dark

He'eia) from He'eia Kea (white He'eia), where these two worlds came together and from the
point, dead souls would leap into their deemed afterlife (either He‘eia Uli or He'eia Kea). Kealohi
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Point was also the home of ancient heiau, called Kalae‘ula‘ula, which was destroyed and
replaced by a sugar mill sometime around 1880 during the peak of sugar production in the area
(He'eia State Park 2016). After the sugar cultivation decline, Kealohi Point was used for
pineapple cultivation and as a cattle ranch. Around 1960, interest spurred to develop the marine
areas around the point into a marina, however the plan never came to fruition. In 1963 a cultural
center, named Ulumau Village was relocated from Ala Moana Park to Kealohi Point. The state
of Hawai'i acquired thel4 acres at the point to be used as a state park in 1976. From 1982-
2010, the state granted a non-profit educational organization, Friends of He‘eia, a 28-year lease
to run its programs. In 2010, a similar lease was established with Kama‘aina Kids, also a non-
profit educational organization, for an additional 25-year period (He ‘eia State Park 2016).

5.2.2.6 Cultural Resources

Within the area under consideration, cultural resources range from tangible historic structures
(e.g., He'eia Fishpond) and other historic sites (e.g., bridge, distillery, roads, etc.) to the
intangible rich cultural legends (mo‘olelo) which pervade the natural environment. For a more
detailed description see, e.g., He‘eia NERR FMP (Appendix A), Cruz and Hammatt (2012),
Fa‘anunu et al. (2009) and Pukui et al. (1974).

Place names such as He'‘eia, Keaholi Point, Ko‘amano Reef, and Luamo‘o reveal the strong
cultural connection. He‘eia was named after the foster child of the goddess Haumea and
grandson of ‘Olopana. The name He‘eia means “washed out to sea”, in reference to a tidal
wave that washed locals out to sea, and back, after a victorious battle. Ko‘amano reef is located
close to He‘eia Fishpond. The term Ko‘amano can be translated to mean “many shrines”,
shedding light on the abundant underwater caves found in that reef. He'eia fishpond is said to
have been guarded by Meheanu, the mo‘o (water spirit). Meheau lived at Luamo‘o which is also
in close proximity to the fishpond. For additional information, refer to the references listed in the
previous paragraph.

The area under consideration has been subject to numerous archaeological and cultural
resource studies (McAllister 1933, Yent and Griffin 1977, Kawachi 1990, Nagata 1992, Henry
1993, Freeman and Hammatt 2004, Carson 2006, Altizer et al. 2011, Cruz and Hammatt 2012,
Groza and Monahan 2012, Soltz et al. 2014). McAllister (1933) was the first to document the
major sites around O‘ahu in 1933; with regard to He‘eia, he documented three cultural sites:
He'eia Fishpond, Kaualaukt Heiau, and the dwelling place of Meheanu at Luamo‘o.

The He'eia Fishpond was listed on the National Register of Historic Places (50-80-10-0327) in
1973. An archaeological assessment associated with the replacement of the caretaker’s house
at He‘eia Fishpond did not identify any surface or subsurface cultural resources (Carson 2006).
A literature review and field inspection for a He‘eia Fishpond wall repair project identified no
potential adverse effects on cultural resources and recommended no further archaeological
work (Groza and Monahan 2012). A separate cultural impact assessment (CIA) done for the
He'eia Fishpond involved community consultation and formal interviews (Cruz and Hammatt
2012). This CIA discussed the important relationship between He‘eia Fishpond and inland taro
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lo‘i, which mitigated the effects of flooding on the fishpond. The CIA concluded that the fishpond
wall repairs would not adversely affect cultural practices and resources.

Surface and subsurface archaeological surveys of He‘eia State Park in 1977 (Yent and Griffin
1977) did not report any significant findings. However, relevant to the area, a 1982 report
documented ancestral remains at He‘eia State Park, which was confirmed by a 1992 (Nagata
1992) archaeological survey of the same parcel. An archaeological and cultural impact study
conducted for the Kamehameha waterline project did not identify any historical properties or
traditional cultural practices, and Ke‘alohi Point was noted as leina ‘uhane (leap of the soul)
(Freeman and Hammatt 2004).

Literature and field review for portions of Kako‘o ‘Oiwi's Mahuahua ‘Ai o Hoi project documented
a pre-contact (i.e. predating 1778) basalt quarry, the foundation of an ‘Okolehao distillery, two
ranching enclosures, fences and roads possibly related to agriculture, and possible subsurface
lo‘i berms (Altizer 2011). Work conducted at the Kako‘o ‘Oiwi property identified the following 17
sites (Soltz et al. 2014) (see Figure 5.16 and Table 5.19 for the sites’ State Inventory of Historic
Places number, location and description):

EJProject Area
/7, Unsurveyed Area
o Historic Property

== Historic Property

Figure 5.16 Location of archaeological features found on He‘eia Community Development District
parcel (Soltz et al. 2014)

Table 5.19 Archaeological features found on He‘eia Community Development District
(CDD) parcel

SIHP Site Description SIHP Site Description
50-80-10-7521 | plantation-eraroad 50-80-10-7530 | Complex of five terraces and
two mounds
50-80-10-7522 | basalt quarry with traditional 50-80-10-7531 | World War ll-era earthen
debitage terrace and foxhole
depressions
50-80-10-7523 | concrete foundation, possibly | 50-80-10-7532 | Plantation-era road, possibly
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for okolehao distillery

to/from rice mill

50-80-10-7524

Ranching-era enclosure

50-80-10-7533

Plantation-era bridge

50-80-10-7525

Ranching-era enclosure

50-80-10-7534

Plantation-era ‘auwai

50-80-10-7526

Glass and ceramic fragment
scatter

50-80-10-7535

Two concrete foundations,
possibly for rice mill

50-80-10-7527

glass and ceramic fragment
scatter and three depression
features

50-80-10-7536

Ranching-era wooden and
metal cattle run

50-80-10-7528

Four plantation-era
depressions with glass and
ceramic fragments

50-80-10-7537

Subsurface lo‘i and rice
berms

50-80-10-7529

Stone and mortar

The Office of Hawaiian Affairs (OHA) Kipuka Database(Office of Hawaiian Affairs 2016), an

online resource providing historic data and geographic locations, features additional sites found
in the vicinity of the affected environment. The Kipuka database provides the State Inventory of
Historic Place numbers for each site as well as brief descriptions (Table 5.20 and Figure 5,17).

Table 5.20 Archaeological features listed in the Kipuka Database

SIHP Site

Description

SIHP Site

Description

50-80-10-00327

He'eia Fishpond

50-80-10-04141

He‘eia Kea agriculture
terrace

50-80-10-04135

He'eia Kea terrace

50-80-10-04142

Historic agriculture complex

50-80-10-04137

He'eia Kea platform

50-80-10-04143

He'‘eia Kea WW!II bunkers

50-80-10-04138

He'‘eia Kea Road retaining
wall

50-80-10-04144

He'eia Kea Shrine

50-80-10-04139

He'eia Kea mound/platform

50-80-10-04264

Historic ‘auwai

50-80-10-04140

He'‘eia Kea terrace/retaining
wall

@ OHA- SIHP Sites
Additional area under Alternative A

Figure 5.17 SIHP sites features in OHA’s Klpuka Database




5.2.2.7 Maritime Heritage Resources

This section provides a brief overview of the known submerged artifacts that exist in the vicinity
of the affected environment within Kane‘ohe Bay. Existing knowledge is rather limited about
these resources because there has yet to be a comprehensive assessment of relevant
resources within the waters of Kane‘ohe Bay. The information gathered in this document comes
from two main sources: NOAA Office of Coast Survey’s nautical charts and informal
consultations with NOAA Office of National Marine Sanctuaries staff. The NOAA Office of
National Marine Sanctuaries’ Marine Heritage Program supports maritime heritage discover and
resource preservation. Although Kane‘ohe Bay is outside any official Sanctuary boundaries,
their staff is knowledgeable about relevant resources throughout the state.

Hawai‘i’'s maritime resources generally fall into three broad categories relating to traditional
aguaculture production (e.g. fishponds), plantation and ranching-era artifacts, and military (Van
Tilburg 2014). Maritime heritage resources within the affected environment are predominately
military related. The exceptions to this are historic fishponds in the vicinity of the affected
environment which includes He'eia Fishpond as well as three others identified by McAllister
(1933), O‘ohope Fishpond and two smaller unknown named fishponds (Fa‘anunu 2009). The
data gathering effort for this FEIS analysis did not identify any information describing
submerged historic aquaculture-related artifacts for any of these fishponds.

NOAA Office of Coast Survey’s nautical chart identifies four wrecks within a four-mile radius of
the proposed site, three of which are located within the bay (Figure 5.18). The wrecks labeled
W1 and W3 are noted as visible wrecks, “partially submerged at high water.” Wreck W2 is
identified as the “distributed remains” of a wreck and is always submerged under water. Record
W4 is noted as a “submerged dangerous wreck”; however, it is not considered a navigation
hazard because of its location within a prohibited area around Mdkapu Peninsula. All of these
wrecks are military-related relics.

NOAA'’s Office of Marine Sanctuaries Marine Heritage Program’s internal database includes
four additional wrecks within a 4-mile radius of the nominated boundary for the proposed site.
However, location information for these resources are estimates, and NOAA does not have
permission to release the information to the public. Therefore these sites are not featured in
Figure 5.18.
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Figure 5.18 Wreck sites within a 4-mile radius of the nominated site boundary (credit NOAA Office
of Coast Survey)

5.2.3 Human Uses

5.2.3.1 Agriculture
Kako‘o ‘Oiwi, through its Mahuahua ‘Ai o Hoi (To Restore the Fruit of Hoi) project (see FMP

Section 6.3.1), plans to establish a land management program to return the wetlands of He‘eia
to productive agricultural, cultural, and educational use. In cooperation with the Natural
Resources Conservation Service (NRCS), the group has developed a detailed conservation
plan (Townscape 2011), the implementation of which is in progress. This work includes
rehabilitating wetlands to taro patches (Io‘i kalo). As part of the rehabilitation of organic lo‘i kalo
in the wetlands of He'eia, historic kuauna (taro patch walls) have been identified by a certified
archaeologist as part of an archaeological inventory survey and will be restored to the extent
possible. New kuauna will be constructed to replace kuauna from earlier times are no longer
present. Kuauna will be built by excavating soil from within the lo‘i and using this soil to create
the kuauna. The lo'i kalo will be used to grow different varieties of taro and will also serve as
habitat for native birds. Presently, approximately 12 acre of the wetlands within the HCDA
parcel have been converted to lo‘i kalo. Kako‘o ‘Oiwi ultimately plans to convert 176 acres into
a working agricultural landscape.

5.2.3.2 Aquaculture

The 600 to 800 year old He‘eia Fishpond went mostly unused for almost 25 years and
during this time, mangrove introduction and widespread growth further damaged the
fishpond’s productive potential (Paepae). Paepae o He‘eia aims to rehabilitate the ancient
kuapa (fishpond wall) and manage the fishpond to support a unique cultural, educational,
and aquacultural program (Paepae o He‘eia 2016). To rehabilitate the ancient kuap3,
Paepae o He'eia volunteers, using simple handsaws, loppers, and later chainsaws, working
tens of thousands of labor hours, have been removing mangroves over the years. As of

2014, Paepae o He'eia had physically removed mangroves from approximately 3,500 feet
84



of the 7,000-foot-long kuapa. In the future, Paepae o He'eia intends to conduct ongoing
maintenance of the rehabilitated fishpond wall and removal of invasive seaweed within the
fishpond, as fragments of three species of invasive seaweed periodically enter the pond
during high tide events. The fishpond is currently being used to produce the aquacultural
products listed below as part of a community-based economic development program to
research, develop, and feature various products and services from the He‘eia Fishpond and
make them available to the public.

¢ Moi (Pacific threadfin) — Paepae o He‘eia has been successfully raising moi since 2006
and will continue to do so. The fish are offered for sale to restaurants and the public.

¢ ‘Ama‘ama (Striped or Grey Mullet) — Ama‘ama is one of the historic fishpond species
and an important food fish in ancient Hawai‘i. A very choice indigenous food fish that
Paepae o He'eia will continue to raise and offer for sale to restaurants and the public.

¢ Limu as food (Gorilla ogo — Gracilaria salicornia) — Despite being an invasive pest, this
seaweed is closely related to the native manauea (Gracilaria coronopifolia) and common
0go species (Gracilaria parvisipora) that are commonly eaten. This product is not
actively cultivated in the fishpond, but once removed as part of the invasive species
eradication efforts, it is offered for sale to restaurants and the public.

e Limu as fertilizer — Farmers have successfully used the invasive limu that grows in the
fishpond to fertilize gardens and lofi. Individual farmers and members of the public are
encouraged to gather limu themselves. If self-picked, limu is given away rather than
sold.

e Opysters (Pacific (Crassostrea gigas) and Hawaiian (Dendrostrea sandvicensis)) — In
collaboration with University of Hawai‘i Hilo and the Pacific Aquaculture and Coastal
Resources Center, Paepae o He'eia is researching the survivability and growth rates of
two species of edible oysters in He‘eia Fishpond.

¢ Mangrove firewood — Paepae o He'‘eia occasionally gives away mangrove wood. The
dense hard wood is useful as fuel for barbeques, imu (underground oven), smoke
houses, and other such purposes.

¢ Mangrove wood for construction — Mangrove wood is resistant to termites and bugs and
can be used for halau (meeting house) construction, hula implements, picture frames,
lomi (massage) sticks, and other work. It is also given away rather than sold.

Kako‘o ‘Oiwi is also planning to reestablish historic loko i‘a kalo (a different style of aquaculture
system that combines a fishpond with taro patch) in the wetter parts of the wetlands in the
makai portion of the property. The loko i‘a kalo which was historically present in the area will
serve several purposes, including production of fish and taro for consumption, trapping of
sediment during rain events, and provision of native bird habitat. Aquaponics, much like the loko
i‘a kalo, will be used to cultivate and support fish stocks, which will then be placed in the stream.
The aquaponics system will also support the growth of native limu. Water used for the
aquaponics system will be well or tap water, and will not be taken from or added to the stream.
Kako‘o ‘Oiwi is expected to convert approximately 1.8 acres of the wetlands to loko i‘a kalo.
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5.2.3.3 Fishing

Historically, fishing within Kane‘ohe Bay and the larger Hawaiian Islands played a central role in
the harvesting and conservation of marine resources. It was considered a primary protein source
in the Native Hawaiian diet. Within the ahupua‘a management system, fishing was

carefully regulated with harvests adaptively managed according to changes in the ecosystem. In
the past 200 years, western fisheries management approaches have gradually replaced the
traditional Hawaiian system (Bahr et al. 2015). In addition, three non-endemic fish species were
introduced to the region in the 1950’s as a harvestable food source.

The peacock grouper (Cephalopholis argus), introduced in 1956 from Mo’orea, are a predatory
fish that preys on native reef fish species but is not consumed by other endemic piscivores.
This grouper is known to have high instances of ciguatera, a common marine toxin disease,
known to cause debilitating gastrointestinal, neurologic, and cardiovascular symptoms within a
few hours of consuming contaminated fish. The other two introduced species are the Blacktail
snapper (Lutjanus fulvus) and the Blueline snapper (Lutjanus kasmira) are both considered
aggressive reef fish predators. These introduced species are not preferred by Hawaiian fishers
and as a result, all three are threating the balance of natural marine systems in Hawai‘i (HIMB
2016).

An historical fishery that is nonexistent in modern times was the black-lipped pearl oyster
(Pinctada margaritifera). Originally introduced from the Northwest Hawaiian Islands in the
1930’s, Kane‘ohe Bay annual harvests of the black-lipped pearl oyster were up to 21 tons by
1938. By the 1990’s less than 200 of these oysters remained in the entire bay due to
overharvesting (HIMB 2016).

Today, there are significant commercial, recreational and subsistence fisheries found within
Kane‘ohe Bay. As recently as 2014, landings of fish and invertebrate species for Kane‘ohe Bay
were 168,549 Ibs. out of a total of 29,391,287 Ibs. for the entire island of O‘ahu. Data from 2010
to 2014 indicate that the fisheries landings fluctuate from year to year (Table 5.21). Historical
trends in landings and catch per unit effort for have characterized the bay’s fisheries as
overfished (Bahr et al. 2015).

Table 5.21 Commercial fishing — Kane‘ohe Bay landings by year, in pounds (Division of
Aquatic Resources 2014b)

2010 2011 2012 2013 2014
For O'ahu 25,238,873 26,411,330 28,063,170 29,900,365 29,391,287
For Kane'ohe | 158,991 362,724 228,415 274,692 168,549

The reported 2014 landings identified yellowfin tuna and Mahi Mahi as the top two species
harvested in the bay. Other species of significance harvested in Kane‘ohe Bay included Aku
(Skipjack tuna — Katsuwonus pelamis), Bigeye tuna (Thunnus obesus), Kawakawa (Mackerel
tuna — Euthynnus affinis), and Ono (Wahoo — Acanthocybium solandri) primarily caught by
trolling (15,570 Ibs. in 111 trips (140.3 Ibs./trip)). No other data was available on gear type due
to low levels of reporting for other fishing methods. And catch data on other fisheries was
unavailable for the area.
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One previously significant fishery for Kane‘ohe Bay unaccounted for in recent catch data is the
Day Octopus (Octopus cyanea). According to catch data, the Day Octopus comprised 44.7%
(25,851 Ibs.) of the estimated total annual harvest of fishes and invertebrate species in
Kane‘ohe Bay during the period of March 1991 to February 1992 (Everson 1994). At the time,
this was considered a major fishery within the bay and most of the catch was reported as not
being sold for commercial use. A 1998 study of population densities of Day Octopus in the bay
found higher densities of octopi within the protected Coconut Island Refuge that the in other
areas of the bay (Sims 1998). No additional data was discovered on current harvest trends.

In 1991-1992, Kane‘ohe Bay supported a recreational or subsistence harvest of multiple species
including Jacks (Carangidae), Crabs (Brachyura), Goatfishes (Mullidae), Sharks (primarily
hammerheads — Sphyrna spp), Bigeye scad (Selar crumenophthalmus), Giant herring (Elops
hawaiensis), and Parrotfish (Scaridae). These were caught using a variety of methods including
spearing, line fishing, trolling, throw netting, and crab netting. However, gill and surround netting
accounted for half the fish species catch. No data was discovered on current harvests or trends
for these species.

Overall, it is generally agreed that the bay’s fish populations are considered stressed and largely
depleted from historical levels (HIMB 2016).

5.2.3.4 Tourism and Recreation
Tourism and recreation activities have been a key sector of the Hawai‘i's economy since

statehood in 1959 and is a primary source of revenue and jobs. In 2005, the State Department
of Business, Economic Development, and Tourism (DBEDT) reported nearly 7.5 million visitors
visited the state and visitor expenditures totaled $11.5 billion. Tourism and recreational is the
main generator of employment in the state and accounts for 22.3% of all Hawai'‘i jobs (Hawai'i
Tourism Authority 2006).

The island of O‘ahu receives the largest number of overall visitors, first time visitors, and
international travelers of all the Hawaiian Islands (Table 5.22). Many of these visitors focus on
the attractions around Honolulu and specifically at Waikiki.. Specific information on tourism and
recreation activities for Kane‘ohe Bay are limited.

Table 5.22 Visit statistics for O‘ahu (data source Hawai‘i Tourism Authority 2006)

2014 YTD* 2015 YTD* % Change
Expend ($ millions) $6,072.2 $5,972.4 -1.6%
Arrivals 4,321,418 4,427,960 2.5%

Source: Hawai‘i Tourism Authority *YTD (year to date) actuals through October.

Kane‘ohe Bay supports a variety of tourism and recreational activities that include snorkeling,
kayaking, stand-up paddle boarding, outrigger canoe sailing, catamaran sailing, guided kayak
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and snorkeling tours organized through several ecotour operators in the area. The primary
access point for the majority of these recreational activities is the He'eia Kea Small Boat Harbor.

An example of a typical ongoing ecotour activity in the area is the “Kane‘ohe Bay Kayak and
Snorkel tour to Coconut Island” provided by Holokai Kayak and Snorkel Adventure. The kayak
tour includes a 6-hour eco-adventure that includes professional instruction with certified guides
for a maximum of 16 participants. The 6-hour ecotour includes approximately three hours on
water and three hours on land. Participants will paddle to Coconut Island, once a filming location
for the TV show Gilligan’s Island, as the guides interpret the natural and cultural history of the
island, Kane‘ohe Bay and its unique reefs, and the different types of marine life you may
encounter. Later, participants will set out on a snorkeling tour in a pristine section of fringe coral
reef around the island’s edge (Tripadvisor 2015). However, no specific ecotourism data was
discovered for the bay.

Another tourism and recreational destination is the He‘eia State Park. The park has spectacular
views of Kane‘ohe Bay and is situated on a peninsular jutting out into the bay called Ka Lae O
Kealohi, which means “the point of shimmering light”. A large hall for luaus, wedding and special
events is available to the public and organizations for rent. Kama’aina Kids, a non-profit
organization manages the park for DLNR and offer guided tours, interactive classes on canoe
building (with the Puakea Foundation), and kayaking and snorkeling tours to Moku o Lo‘e (e.g.,
Coconut Island) (He‘eia State Park 2016).

5.2.3.5 Education

Several existing education and community programs are offered through HIMB and community
partners (Table 5.23). These range from formal classroom instruction for students, programs for
school groups and community groups, and community engagement through “workdays”
whereby participants learn the ecological and cultural foundations of the natural environment as
well and the traditional agriculture and aquaculture practices of Hawai‘i. See the reserve’s FMP
for more detail on the education and outreach activities underway at proposed site.

Table 5.23 Examples of existing education and outreach programs at the proposed He‘eia
National Estuarine Research Reserve

Site Partner Examples of Education and Outreach Programs

Hawai'i Institute of Marine Biology - Undergraduate and graduate courses

- Educational programs to individuals,
families, and school and community
groups

- Guided walking tours of Moku o Lo‘e

- Moku o Lo‘e Marine Science Overnights

Paepae o He'eia - Ka ‘Ai Kamaha‘o program

- He‘eia Ahupua‘a Internship program

- educational field programs for K-12 and
college students

Kako‘o ‘Oiwi - Mahuahua ‘Ai o0 Hoi (Regrowing the
Fruit of Hoi)
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- community work days

Kama‘aina Kids - before and after school programs
- environmental education programs

5.2.3.6 Research and Monitoring
The University of Hawai‘i's HIMB has been conducting ecological research and monitoring in

Kane‘ohe Bay since its establishment in 1951 (HIMB 2015). Located on Moku o Lo‘e, HIMB is
surrounded by 64 acres of coral reef designated by the State of Hawai'‘i as the Hawai‘i Marine
Laboratory Refuge which is used for research activities only. HIMB offers cutting edge research
facilities for faculty, students, and visiting scientists. Research that HIMB is conducting in
Kane‘ohe Bay covers a broad range of topics, such as coral bleaching and disease, symbiosis,
ocean acidification, marine microbial ecology, fisheries and top predator research, aguaculture
and fish physiology, and biogeochemistry and biophysical analysis of reef systems. See He‘eia
NERR FMP (Appendix A) for additional information.

5.2.3.7 Military

In 1994 the Marine Corps consolidated all of its properties under a new name, “Marine Corps
Base Hawai‘i” (MCBH), which now includes all Marine Corps installations in the Hawaiian
Islands, and seven of the eight Marine Corps Installations are on O‘ahu. MCBH- Kane'‘ohe Bay
is the largest of the installations and serves as the main headquarters. MCBH- Kane‘ohe Bay is
located on Mokapu Peninsula covering 2,951 acres. MCBH- Kane‘ohe Bay is also one of the
largest employers on the windward side of O‘ahu with roughly 14,000 active duty personnel and

civilian employees (Marstel-Day 2014).

MCBH- Kane‘ohe Bay holds a notable historical significance, being the first location on O‘ahu to
be attacked by the Japanese military on December 7, 1941. Seven minutes prior to the attack on
Pearl Harbor, Japanese forces attacked hangars at the Naval Air Station on base, and the air
strike left 19 dead and 67 wounded. The hangars were destroyed, as were three American
aircrafts. One Japanese plane was shot down crashing down on the northwest side of the
peninsula (Tomonari-Tuggle and Arakaki 2014). For a detailed historical account of the Mokapu
Peninsula please see Tomonari-Tuggle and Arakaki (2014).
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CHAPTER 6: ENVIRONMENTAL CONSEQUENCES

Most impacts of designating the proposed He'eia estuary and adjacent Kane‘ohe Bay waters as
a National Estuarine Research Reserve (NERR), as well as implementing a reserve
management plan, are expected to be environmentally beneficial and result in positive social,
cultural, economic and ecological impacts. From a national perspective, this action will result in
the establishment of the 29th National Estuarine Research Reserve. The proposed He'eia
NERR will fill a critical gap in the National Estuarine Research Reserve System (NERRS),
supporting a more complete network of estuarine systems representing the array of biologically
and geomorphologically diverse estuaries found in the U.S. and its territories. Hawaiian
estuaries have a long history of human-influenced impacts on their natural processes and
functions (Maragos 1975). The proposed He‘eia NERR will focus estuarine research, traditional
ecological knowledge, and educational opportunities toward improving our understanding of
these unique estuaries. The reserve could help Hawai‘i work toward achieving the goals set
forth in the Coastal Zone Management Act (CZMA) — namely, to provide a stable environment
for research and enhance public awareness and understanding of estuarine areas. The
proposed He'eia NERR is planning to conduct and coordinate applied research and long-term
environmental monitoring of the He‘eia ahupua‘a and its various ecological components;
develop training and educational programs that inspire and educate local communities about
coastal ecosystems; and collaborate with local communities to incorporate local traditional
ecological knowledge in stewardship activities that work to sustain the cultural and natural
resources of the area. Federal funds, along with matching funds provided by the University of
Hawai'i Institute of Marine Biology (HIMB), would support increased and more coordinated
efforts with partners toward these goals and create opportunities to improve our understanding
and appreciation of the role and health of estuaries in the Ko‘olaupoko region of the island of
O‘ahu (Hawai‘i Office of Planning 2015a). Some of these activities may result in relatively minor
adverse impacts (such as potential sedimentation, traffic, or habitat modification), as discussed
below.

6.1 Affected Resources and Potential Impacts
The National Environmental Policy Act (NEPA) requires federal agencies to prepare an EIS for

any action that may significantly affect the quality of the human environment. The Council on
Environmental Quality (CEQ) regulations implementing NEPA state that an EIS should discuss
the significance, or level of impact, of the direct and indirect impacts of the proposed
alternatives (40 C.F.R. § 1502.16), and that significance is determined by considering both the
context in which the action will occur and the intensity of the action (40 C.F.R. § 1508.27).

Effects and impacts used in this environmental analysis are synonymous. Effects/impacts may
include ecological (such as the effects on natural resources and on the components, structures,
and functioning of affected ecosystems), aesthetic, historic, cultural, economic, social, or health,
whether direct, indirect, or cumulative. For this analysis, the potential impacts, both beneficial
and adverse, have been evaluated using the criteria or characteristics identified in Table 6.1 and
subsequently described below. The criteria or characteristics of type, magnitude, duration, and
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the implementation of mitigation measures are used to determine whether an impact is

significant under NEPA.

Table 6.1 Summary of evaluation criteria and characteristics

Type of Duration of Magnitude of Mitigation | Significance
Impact Impact Impact
No effect Short-term Negligible Reduce Less than
Significant
Direct Long-term Minor Avoid
Significant
Indirect Moderate
Cumulative Major

6.1.1 Types of Potential Impacts
Type of potential impact refers to the various components of the affected environment in which

the proposed action to designate parts of He‘eia estuary and adjacent Kane‘ohe Bay waters as
a NERR will occur. Direct and Indirect impacts are defined in 40 C.F.R. § 1508.8, and are
described below. Cumulative impacts are defined at 40 C.F.R. § 1508.7, and also described
below as well as in subchapter 6.4. The categories of potential impacts to the affected
environment used in the analysis include:

No effect — No known or potential impacts caused by the proposed action

Direct Impacts — Are known or potential impacts caused by the proposed action and
occur at the same time and place. This could include impacts that are an immediate
result of project-related activities (e.g., direct mortality of species or removal of
vegetation and habitat) and are reversible or permanent and irreversible.

Indirect Impacts — Are caused by the action and are later in time or farther removed in
distance, but are still reasonably foreseeable. Indirect effects may include growth
inducing effects and other effects related to induced changes in the pattern of land use,
population density or growth rate, and related effects on air and water and other natural
systems, including ecosystems. These effects tend to be diffuse, resource-specific, and
less amenable to quantification or mapping than direct effects.

Cumulative impacts — Are the known or potential impacts on the environment which
results from the incremental effects of the action when added to other past, present, and
reasonably foreseeable future actions. Cumulative impacts can result from individually
minor but collectively significant actions taking place over a period of time.

6.1.2 Potential Impacts
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The duration of a potential impact or effect is defined by two periods of time (short or long-term)
and refers to the temporal nature of the impact resulting from the proposed action. The duration
of each potential impact is defined as:

e Short-term: A known or potential impact of limited duration of 6 months or less
depending on the specific impact and affected environment.

e Long-term: A known or potential impact of extended duration of more than 6 months
depending on the specific impact and affected environment.

6.1.3 Potential Impacts
The magnitude or intensity refers to the severity of the impact and is defined on a spectrum

ranging from negligible impacts to major impacts. For the purpose of this analysis, potential
adverse and beneficial impacts are qualitatively assessed by their relative magnitude according
to the criteria defined below and are identified using color coding depicted in Figure 6.1:

¢ Negligible: No impact to resources or the impact would be at or below levels of
detection.

e Minor: A detectable change to resources; however, the impact would be small,
localized, and of little consequence. Generally, minor impacts do not have the potential
to satisfy the considerations of ‘significance’ set forth in regulations (40 C.F.R. §
1508.27) or NOAA guidance (NAO 216-6A).

e Moderate: A readily apparent change to the resource which would not constitute a major
change. Generally, moderate impacts could possibly be measured or quantified and do
not have the potential to satisfy the considerations of ‘significance’ set forth in
regulations (40 C.F.R. § 1508.27) or NOAA guidance (NAO 216-6A).

e Major: A substantial change to the character of the resource over a large area.
Generally, major impacts are quantifiable changes that have the potential to satisfy the
considerations of ‘significance’ set forth in regulations (40 C.F.R. § 1508.27) or NOAA
guidance (NAO 216-6A).

The assessment of the magnitude or intensity of potential impacts is based on a review of
available and relevant references and resource materials; and is based on the professional
judgment of NOAA staff using the criteria previously described, as well as, the potential that
mitigation measures can either avoid or reduce significant impacts.

Increasing Impacts

Negligible Beneficial Impact Negligible Adverse Impact

Minor Beneficial Impact Minor Adverse Impact

Moderate Adverse Impact
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Figure 6.1 — Relative magnitude of beneficial and adverse impacts

6.1.4 Potential Impact Mitigation Measures
Mitigation measures refer to actions that either avoid or reduce potentially significant impacts.

The general categories of mitigation approaches for impacts or effect described under this
analysis are defined as:

e Reduce: A mitigation approach used to lessen the significance of action’s impact to the
natural or human environment

e Avoid: A mitigation approach used to preclude an action’s otherwise significant impact
or effect on the natural or human environment

6.1.5 Alternative Boundary Configurations
The subsequent sections in this chapter will evaluate the impacts associated with the

implementation of each of the alternatives (previously discussed in Chapter 4). Figure 6.2
shows the boundaries side by side to serve as a visual reminder of different configurations for
the action alternative.

Figure 6.2 He‘eia Nation Estuarine Research Reserve boundary configurations

6.1.6 Summary of Impacts

Table 6.2 Summary of impacts for He‘eia National Estuarine Research Reserve
designation and management plan implementation
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Impacted Alternatives Type of | Duration Magnitude | Mitigation
Resource Impact of Impact | of Impact
Preferred A
Alternative
Air Quality X Direct Long-term Negligible None
Water Quality X X Indirect Long-term Moderate None
X Direct Long-term Minor None
Hydrology
X Indirect Long-term Minor None
Terrestrial ,
X Direct Long-term Moderate None
Indirect Long-term Moderate None
Estuarine X X Indirect Long-term Minor None
Riparian/Freshwate : :
" X X Indirect Long-term Minor None
Marine X Indirect Long-term Minor None
X Direct Short-term Minor None
X X Indirect Short- and Moderate None
Long-term
Flora
X Direct Long-term Minor None
. Long-term .
X X Indirect Minor None
Fauna Short- and
X X Direct Long-term Minor None
Threatened and X X Indirect S Minor None
Long-term
Endangered TETET
Species X X Indirect Iee— Negligible BMPs
Candidate or X X Indirect Short-term Negligible BMPs
Proposed Species X X Indirect Short-term Negligible BMPs
Species of Concern X X Indirect Long-term Minor BMPs
Other Marine X X Indirect Long-term Minor BMPs
Mammals X X Indirect Short-term Negligible BMPs
EFH X X Indirect Long-term Minor None
X X Indirect Long-term Minor None
Migratory Birds
X X Indirect Short-term Negligible None
Employment X X Direct Long-term Minor None
Ocean Economy X Indirect Long-term Minor None
X Indirect Long-term Negligible None
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Cultulr_zlanISlj(S);y and X X X | X Indirect Long-term Minor None

Cultural X X | x|x Indirect Long-term Minor Reduce

Maritime Heritage X X | X | X Direct Long-term Moderate None

Agriculture X X | x|X Indirect Long-term Minor None

Aquaculture X X1 XX Indirect Long-term Minor None

Fishing X X | X Indirect Long-term Moderate None

X Indirect Long-term Minor None

T:;Sg;ﬁ)nnd X X1 XX Indirect Long-term Moderate None

Research and X X X | X Indirect Long-term Minor None

Monitoring X x | x| x Direct SIS EITE Negligible None
Long-term

Education X X | X | X Direct Long-term Moderate None

Military X X | X |X Indirect Long-term Negligible None

6.2 Natural Environment

6.2.1 Physical Environment

6.2.1.1 Climate

1. Weather and Climate
As described in Chapter 5, “Affected Environment,” Hawai‘i has a semitropical climate, with a
rainy season lasting from October to May. Kane‘ohe Bay is located on the windward side of

O‘ahu, which experiences moderate to frequent rainfall (Townscape 2012), with an annual

average total precipitation of 76.03 inches (HIMB 2016). The area in proximity to the proposed

He'‘eia NERR averages 94 inches of precipitation annually and the average annual

temperatures range from 68.8 to 79.8 degrees Fahrenheit (HIMB 2016). Resulting impacts to

weather and climate from the range of alternatives analyzed are provided in Table 6.3.

Table 6.3 Impacts to weather and climate

No Action Preferred Alternative A Alternative B Alternative C
Alternative
Weather and No direct or Same as no action Same as no action Same as no action Same as no action
Climate indirect alternative alternative alternative alternative
impacts are
expected
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No Action Alternative

Under this alternative, the various areas proposed for inclusion in a reserve would continue to
be protected and managed by the various site partners currently represented within the He'eia
estuary. No direct or indirect impacts (beneficial or adverse) on the weather and climate of the
area are expected. It is expected that any future changes to weather and climate would be the
result of larger regional and global factors that are independent of the local conditions and
changes.

Preferred Alternative, Alternatives A, B, C

None of the alternatives analyzed are expected to result in any direct or indirect impacts
(beneficial or adverse) on the weather and climate of the area. It is expected that any future
changes to weather and climate would be the result of larger regional and global factors that are
independent of the local conditions and changes.

2. Climate Change

A. Effects on the Alternatives from Climate Change

No Action Alternative
As noted in the Management Plan and in Chapter 5, potential changes to the environment
associated with climate change in the region could include:
(1) increasing air and water temperatures, which can stress vegetation and animals, alter
habitat suitability, and lead to changes in species distribution;
(2) ocean acidification and coral bleaching;
(3) increase in the frequency or intensity of tropical cyclones and storms;
(4) increased threats from diseases, illnesses, invasive species, and pests;
(5) potential changes in atmospheric and/or oceanic circulation;
(6) a decrease in total rainfall and stream flow;
(7) sea-level rise;
(8) salt-water intrusion into coastal aquifers, water bodies, wetlands and low-lying fields;
(9) increases in erosion, flooding, and sedimentation during storms and high tides, which can
affect infrastructure, habitat, and coastal uses (including cultural practices, tourism and
agriculture/aquaculture).

See Melillo et al. (2014) for additional information on climate change impacts in the Hawaiian
Islands. The Climate Sensitivity of the National Estuarine Research Reserve System report
(Robinson et al. 2013) identified in Chapter 5 could provide a framework for the proposed He'eia
NERR to understand the sensitivity and vulnerability of the He‘eia wetland and Kane‘ohe Bay to
climate change impacts.

Designation of a Reserve and implementation of its Management Plan is not expected to result in
significant changes to land management strategies; all the major resource management activities
planned would occur under all alternatives. However, climate change could alter some of the effects
of the land management strategies over time. In particular, climate change may cause certain
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environmental management strategies, such as managing low-lying areas for agriculture or
aquaculture, to become more difficult to sustain over time. For example, taro grows in water at
temperatures up to 77°F, according to the National Park Service, and rising temperatures could lead
water temperatures to exceed that threshold at times. To maintain taro plants exposed to
temperature stress, higher irrigation rates would be needed (National Park Service

2011). Insufficient data are available to project potential changes to species composition or range
as a result of climate change.

If the current wetland plants are salt-tolerant, they may be more resilient to sea-level rise and
saltwater intrusion than taro fields would be. Kako‘o ‘Oiwi is testing salt-tolerant species of taro,
which would increase the crop’s resilience to sea-level rise. The group indicates that fishponds
downstream of taro patches may initially function as a physical barrier to prevent saltwater intrusion
from affecting areas immediately upstream. To withstand future sea-level rise, walls around taro
fields and fishponds might have to be built higher. On the other hand, coastal wetlands in the region
might be able to build themselves up vertically (by accreting sediment) at a rate that keeps pace with
sea-level rise and avoid becoming submerged over time without human intervention. (Recent
research indicates that most coastal wetlands build up vertically at rates similar to or exceeding rates
of historical sea level rise. See, e.g., Kirwan and Megonigal 2013). Other ecosystem services
wetlands can potentially provide include reducing flooding and buffering storm surge.

Preferred Alternative and Alternatives A, B and C

The impacts of climate change could present possible areas of research for Reserve partners and
scientists affiliated with the Reserve. For example, research might address the extent to which
species and ecosystems in the area might be able to adapt to climate change. Few studies on this
topic specific to Kane‘ohe Bay and vicinity currently exist. It is possible that additional funding or
technical assistance for research that the Reserve might be able to offer could potentially help local
partners monitor, anticipate and plan for climate change impacts, which could contribute to resilience
in the region, to the extent that it spurs adoption of new management strategies.

B. Effects from the Alternatives on Climate Change and Greenhouse Gas Emissions

The effects the alternatives could have on climate change derive from the greenhouse gas
emissions and sequestration associated with the activities described under each alternative. The
potential impacts that can be envisioned at this time are summarized in Table 6.4. Some of the
projected changes, particularly those associated with land cover change, would occur under all of
the alternatives, because Reserve partners are already planning for those activities. As reflected
below, it is expected that the vast majority of visitors are already participating in existing programs,
and would not be visiting the area as a result of Reserve designation. If a Reserve were designated,
it is likely that the primary effect on emissions would be associated with additional researchers and
visitors traveling to the site. For this reason, the potential greenhouse gas implications from
increased traffic to the area are addressed first. To the extent designation is expected to result in
changes to land cover and vegetation the climate change implications of these changes are also
discussed. Finally, the potential impacts of future facilities projects, are evaluated.
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Table 6.4 Impacts to climate change

No Action

Preferred Alternative and
Alternatives A-C

Staff and Visitor
Transportation

NOAA used a variety of assumptions to estimate the
potential order of magnitude of current emissions
associated with transportation for staff members and
participants in activities associated with existing facilities
and programs in the area. If those assumptions reflect
actual conditions, then transportation associated with the
groups listed below produce on the order of 500 metric
tons of carbon dioxide emissions per year. This
represents a negligible contribution to the approximate
6.6 million metric tons of carbon dioxide equivalents
emitted through transportation-related activities in Hawai'i
annually.

NOAA projected that, in the near term, at least
three new staff and four new visitors might travel
to the Kane‘ohe Area or Moku o Lo‘e five days
per week. Using assumptions about average
distance they might travel, the fuel efficiency of
their vehicles, and emissions per gallon of fuel
used, NOAA estimated that an additional
approximately 15 metric tons of carbon dioxide
would be produced per year if a Reserve is
designated and assumptions about associated
transportation prove correct. This represents a
negligible contribution to transportation-related
emissions in the local area. It is also anticipated
that the level of vessel usage in the area may
increase at some negligible level, which could
result in additional emissions of carbon dioxide.

Changes to
Land Cover and
Vegetation

Data are not available to detail precise plans for how
many acres, with what type of ground cover, will be
replaced with what other types of vegetation by existing
entities controlling land use within parcels proposed for
inclusion within the Reserve. Thus, NOAA could not
quantitatively estimate associated changes to
greenhouse gas storage or release, but analyzed the
types of potential changes likely. Mangrove removal at
the fishpond and along He'eia Stream would likely reduce
greenhouse gas sequestration. Reforestation at the
HCDA parcel might increase greenhouse gas
sequestration, whereas conversion of existing wetlands
to fields (and fishponds) for crops would likely release
sequestered greenhouse gases. It is possible there
would be a net increase in greenhouse gas emissions,
which would be small compared to existing greenhouse
gas flux from vegetation in the region, because the
largest impact will probably come from converting
wetlands (albeit already degraded) to agricultural uses.

Same as No Action.

Future Facilities

NOAA is aware of a community/health center proposed
for construction by Kako'o ‘Oiwi within the HCDA parcel
(in an inholding which is not included in any of the
boundary alternatives). NOAA does not have detailed
information on this future facility and cannot conduct an
analysis at this time. HIMB recently renovated some of
its facilities and infrastructure. Similar renovation
projects might occur at other facilities and might result in
negligible changes to total greenhouse gas emissions. |If
new buildings were to be constructed by Reserve
partners to support their existing activities, short-term,
negligible releases of greenhouse gases might occur in
connection with the construction process, and negligible
increases in emissions over the long-term would occur if
total energy use increases and fossil fuels are used to
provide energy to any new buildings.

To be determined once any new proposals are
developed for future facilities to support Reserve
activities. However, there would likely be a
negligible increase in the amount of emissions
associated with any construction

activities. Whether operation of new facilities
creates additional emissions is dependent on the
type of energy that they use. Even if greenhouse
gas emissions were to increase, on balance, as a
result of constructing facilities for the Reserve,
associated emissions would be negligible given
the relatively small scale of any such
construction.

Staff and Visitor Transportation

No Action Alternative
Existing non-profit and educational institutions run numerous programs that bring students and other
visitors to the area surrounding the He'eia estuary. The estimated number of community members
served annually by these entities is shown in Table 6.5. To estimate the greenhouse gas emissions
associated with these existing programs, it is necessary to estimate the number of individual vehicle
trips associated with the educational and community events. In some cases, visitors might travel in
private passenger vehicles, and in other cases, they might be transported in school buses. School
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buses typically have 13 rows, and four to six people can sit in each row (depending on the size of
the individuals). If, on average, 5 people sit in each row of a school bus, then the average bus can
be estimated to carry 65 passengers. For the purposes of this analysis, it will be assumed that
private light-duty vehicles (cars and SUVs) carry an average of 3 people per trip to events in the
region. There are no data on the total number of different types of vehicles that actually travels to
programs offered by the below-listed groups and no data on the number of passengers actually
carried per vehicle. Thus, it must be acknowledged that the actual number of trips and distribution of
vehicles likely differs from this estimate.

Table 6.5 Existing staff and visitor transportation emission impacts

Organization Community Means of Estimated Estimated car
Members (per Transport bus trips and SUV trips
year)? (assumed)

Visitation associated with 4,000 Y% by car,%2by |31 667

Kako‘o ‘Oiwi (typically at bus

HCDA parcel)

Visitation associated with 40,000 all by bus 616 0

Kama‘aina Kids (typically at

He‘eia State Park)

Other visitation to He‘eia 200,000 % by car, Y2 by | 1,539 33,334

State Park bus

Visitation associated with 6,000 ¥ by car, Y2 by | 47 1,000

Paepae O He‘eia (typically at bus

He‘eia Fishpond)

Visitation associated with 1,000 all by car 0 334

Ko‘opaupoko Hawaiian Civic

Club

Visitation to HIMB 15,000 Y% by car, %2 by | 116 2,500

bus

Visitation associated with 30,000 Y% by car, 2 by | 231 5,000

Papahana Kuaola bus

Visitation associated with The | 300 all by car 0 100

Nature Conservancy

Totals 296,300 2,580 42,935

a8 = Source: R. Toonen, HIMB, personal communication, November 17, 2016.

Using the estimated number of trips derived above, the Table 6.6 estimates the approximate
greenhouse gas emissions associated with current school bus, car, and SUV trips. These
calculations suggest that visitation associated with programs run by the above-referenced entities
generates on the order of 500 metric tons of carbon dioxide each year. It is very important to realize,
however, that many factors determine the miles a vehicle can travel per gallon of fuel and the
amount of greenhouse gases emitted per gallon of fuel burned. Those factors include the age of the
vehicle, vehicle maintenance history, how the vehicle is driven (e.qg., its speed and amount of time
idling), engine size, vehicle weight, etc.

Table 6.6 Approximate greenhouse gas emissions associated with transporation sources
| Average miles per gallon (according to the Department of Energy) | School buses: | Cars and |
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6.3 SUVs: 21.6
Total fuel use (for trips averaging 20 miles roundtrip) to transport 8,190 gallons of | 39,754 gallons
participants to existing community programs diesel of gas
Average CO; emissions per gallon, in pounds (according to the Energy | 22.4° 19.6
Information Administration)
Total CO, emissions per year, in pounds 183,460 799,200
Total CO, emissions per year, in metric tons 83 353

& = This does not include emissions during the time a bus is idling (e.g., while passengers are getting on and off).

Additional emissions are produced by staff associated with the above-referenced non-profit and
educational organizations commuting to work in the Kane‘ohe area. Table 6.7 estimates associated
emissions, assuming that staff commute to work approximately 250 days per year. For the purposes
of developing a rough estimate, 80% of these personnel are estimated to travel approximately 5
miles and 20% are estimated to travel approximately 15 miles, resulting in an average commute
length of 7 miles in one direction or 14 miles per day. All these individuals are estimated to travel in
their own automobile or SUV, which may overestimate the total vehicle-miles driven to work, as
some employees might use transit or carpool.

Table 6.7 Kane‘ohe area educational organization vehicle miles

Organization with Office Current Number of Total number of vehicle-miles traveled on
Near He‘eia Employees? commutes, per year
Kako‘o ‘Oiwi 5 17,500

Kama‘aina Kids 5 17,500

Paepae O He‘eia 12 42,000

Ko‘opaupoko Hawaiian 0° 0

Civic Club

HIMB 13 22,750

Papahana Kuaola 3 10,500

The Nature Conservancy 0 0

Total 38 110,250

2 = These figures are drawn from the websites of the organizations.

b = Source R. Toonen, HIMB, Personal Communication, December 5,2016.

¢ = The organization is operated by officers and directors, not employees who commute daily.

4= The Nature Conservancy'’s staff are not included because its O‘ahu office is in Honolulu, not in the He‘eia area.

The above table yields an estimate of approximately 110,000 miles driven to work by employees
who work for non-profit and educational organizations in the Kane‘ohe area who would likely partner
with the Reserve. Assuming the average light-duty vehicle (car or SUV) can travel 21.6 miles per
gallon, approximately 5,100 gallons of gas would be needed by these commuters every year, which
would produce approximately 100,000 pounds of carbon dioxide or approximately 45 metric tons of
carbon dioxide. That would mean that employees and participants of the programs run by the non-
profit and educational organizations listed above, combined, would be responsible for causing the
release of roughly 480 metric tons of carbon dioxide per year from cars, SUVSs, and buses, using the
assumptions outlined.

There are additional means of transportation required to access HIMB, which is located on Moku o
Lo‘e (Coconut Island). Small groups of visitors (up to six at a time) can take a quick ride on a Boston
Whaler to HIMB from Lilipuna Pier. Many of them park at the Windward Mall and take an HIMB
shuttle van to Lilipuna Pier, as parking within walking distance of the pier is limited. A rough
estimate of emissions associated with shuttle van and boat trips aboard a Boston Whaler can be
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derived. The shuttle van, which can hold 6 people, operates approximately 4 times per day during
the week (R. Toonen, HIMB, personal communication, November 17, 2016). The distance the
shuttle van travels is approximately 1.25 miles or 2.5 miles round trip. Thus, to transport people
from the Windward Mall to Lilipuna Pier, the van covers approximately 10 miles per day on
weekdays or approximately 2,600 miles per year. The average minivan made in 2010 and 2011 was
able to travel approximate 17.5 miles per gallon in city driving conditions, according to the U.S.
Department of Energy’s fueleconomy.gov website, which means that the shuttle van would require
approximately 150 gallons to make these trips, emitting approximately 2,900 pounds (or 1.3 metric
tons) of carbon dioxide per year, assuming it operates 20 times per week.

HIMB’s 17-foot Boston Whalers shuttle people from Lilipuna Pier to HIMB on demand for at least 11
hours per day on weekdays. The boat shuttles operate hourly for 9 hours on weekends. Additional
boat trips can also be arranged in the evening, seven days per week. To develop an estimate of
emissions from boat trips, it is assumed that there are, on average, 14 round trips per day on
weekdays and 12 round trips per day on weekends. The distance between Moku o Lo‘e and
Lilipuna Pier is less than one-third of a mile. HIMB’s 17-foot Boston Whalers typically operated in
Kane‘ohe Bay have 40-horsepower, 4-cylinder engines. According to an article published in Boating
Life magazine in 1998, running a 40-horsepower, 4-cylinder engine for 5 minutes (the approximate
length of a round trip) would consume 0.14 gallons of fuel, if the boat were operating at full speed
(Becker 1998). That is a very conservative estimate that overestimates fuel use because the
engines on the Boston Whalers would not typically operate at full speed. Also, the estimate
assumes the boat engines were built prior to 1990; newer engines would be more fuel

efficient. However, even if the motors were built prior to 1990, the 94 trips per week would consume
at most 13.5 gallons of fuel per week or 700 gallons per year, resulting in, at most, 13,500 pounds
(or 6.1 metric tons) of carbon dioxide emissions per year. Thus, together, these two shuttles
operated by HIMB would contribute an estimated 7.4 metric tons of carbon dioxide per year. If
additional data become available about the fuel efficiency of either the shuttle van or the Boston
Whalers, this estimate could be refined. In all, the total carbon dioxide emissions from transportation
via shuttle boat, shuttle van, car, SUV, and/or school bus for existing staff and visitors contributes on
the order of 490 metric tons of carbon dioxide per year to the atmosphere.

It should be noted that large groups visiting HIMB have historically been transported to Moku o Lo‘e
on the Honu Kai, the HIMB cargo vessel, which picks up passengers at He‘eia Pier and has a diesel
inboard motor. HIMB recently purchased a new, more efficient vessel, which would be used for
most of its educational cruises. The new vessel holds approximately 49 passengers, whereas the
Honu Kai holds approximately 40 people. No data are available at this time regarding how many of
the 15,000 visitors per year to HIMB have been transported to the island via a vessel larger than a
17’ Boston Whaler (typically on the Honu Kai, in the past). Without information on the number of
direct trips the Honu Kai makes between He'eia Pier and the island, how many additional hours it is
operated for educational field trips or research purposes, and the average fuel efficiency of the
vessel, it is impossible to estimate its carbon footprint. If these data become available, it would be
possible to estimate emissions from the Honu Kai. In addition, the fuel efficiency of the new vessel
and number of trips it is projected to make, of what duration, would be needed to estimate its
greenhouse gas emissions.
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Preferred Alternative and Alternatives A, B and C

Under scenarios involving designation of a He'eia Reserve, additional trips to the area by new
Reserve staff would be anticipated to cause a very slight increase in the amount of greenhouse gas
emissions from motor vehicle and boat engines. At the outset, the Reserve would be expected to
hire at least three additional staff members, as noted in the Management Plan. Once hired, these
individuals could commute from the Kane‘ohe Bay area (within 5 miles), Honolulu (approximately 15
miles away), or elsewhere. For the purposes of estimating increased vehicle emissions, it will be
assumed that two new staff members commute on weekdays from the Kane‘ohe Bay or Kailua area,
within 5 miles, and two commute from Honolulu, approximately 15 miles away.

If a Reserve were designated, there would be additional trips to the area by visitors, as well. No
additional trips by school groups to the Reserve would be anticipated, according to information in the
Reserve Management Plan. This is because Reserve staff would coordinate and bring together the
partners providing educational opportunities and help them develop more comprehensive, cohesive
programs. However, there would likely be some increase in visits to the different components of the
Reserve by families or researchers who hear about the Reserve as a result of Reserve publicity. In
addition, Reserve partners might come together to meet in person as a result of designation.

Because the vast majority of visitors to the area are participating in other, ongoing activities, the
number of additional trips to the area following designation are expected to be low. For the
purposes of this analysis, NOAA assumed there would be 20 additional trips to the Reserve by
visitors per week, including five trips from the Honolulu area or another part of O‘ahu that is, on
average, 15 miles away; another fifteen trips per week are projected to be an average of 5 miles
each (from the immediate Kane‘ohe area). It should be noted that staff, visitors, or partners might
occasionally need to travel to the Reserve on weekends, but for the purposes of this analysis, the
weekend trips are assumed to be offset by reductions in weekday trips. Also, the number of
Reserve visitors might not be as high as these long-term estimates initially, but visitation would be
expected to grow over time. The implications of these additional trips in private cars or SUVs, with
respect to fuel use and carbon dioxide emissions, are shown in Table 6.8.

Table 6.8 Estimated future reserve vehicle use impacts

Variable Trips averaging 10 Trips averaging 30
miles roundtrip miles roundtrip

Trips in cars or SUVs by new He‘eia Reserve staff 1,300 (520 by staff and 780 | 780 (520 by staff and 260 by

and additional He‘eia Reserve visitors per year by visitors) visitors)

Total vehicle-miles per year of above trips 13,000 23,400

Average miles per gallon for cars and SUVs 21.6 21.6

Total gallons of gas used by cars and SUVs 602 1,083

Total CO, emissions per year, in pounds 11,800 21,230

Total CO, emissions, in metric tons 5.4 9.6

Since there are already, on average, four shuttle van trips that run each weekday and HIMB
currently has only 13 faculty and staff members, it is estimated that only one additional shuttle van
trip would be required for the new staff members and visitors per weekday. One more shuttle van
trip each weekday would result in an additional 650 miles traveled per year, or approximately 37
gallons of gasoline used (assuming the van gets 17.5 miles per gallon), leading to 730 pounds of

carbon dioxide emissions per year or 0.3 metric tons per year. The additional trips to the Reserve by
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staff and visitors would probably not require any additional shuttle boat trips per day, because the
frequent shuttle boats are likely not operating at capacity.

To the extent that these projections about the increased number of commuters and visitors to the
Reserve and the distance they travel (and average fuel economy of the vehicles used) approximate
actual conditions, it is possible to estimate potential increased greenhouse gas emissions associated
with Reserve designation. These estimates indicate that new trips via car, SUV, and shuttle van
associated with the proposed Reserve would be projected to contribute to emissions of
approximately 15 metric tons of carbon dioxide per year. That represents a negligible contribution
towards greenhouse gas emissions (less than 1%) compared to the almost 2,000 metric tons
produced by travel of staff and visitors for existing programs operated by the above-referenced
organizations via car, bus, shuttle van, and shuttle boat (but not trips in HIMB'’s larger vessels
because of insufficient data to estimate associated emissions, as noted above). By comparison, in
2007, throughout the State of Hawai‘i, ground and marine transportation combined contributed an
estimated 6.6 million metric tons of carbon dioxide equivalents to the atmosphere (ICF International
2008), which makes 2,000 metric tons appear negligible by comparison. (The approximately 2,000
metric tons of carbon dioxide estimated above would represent three-thousandths of a percent of
these emissions.) More recently, the Energy Information Administration reported that, in 2013,
emissions equal to 9.6 million metric tons of carbon dioxide were associated with all types of
transportation in the State of Hawai'i (U.S. Energy Information Administration 2015).

Changes to Land Cover and Vegetation

No Action Alternative

Under this alternative, the various areas proposed for inclusion in a reserve would continue to be
protected and managed by the various site partners currently represented within the He'eia

estuary. There are some potential greenhouse gas implications of land cover change and changes
to vegetation communities planned or proposed by these entities. The potential effects associated
with these changes can only be discussed qualitatively because, to date, most have not been
planned in sufficient detail to allow for estimates of how many acres of one type of land cover would
be converted to other specific types (e.g., species) of land cover. For example, removal of the
invasive mangroves in He‘eia Stream and along the He‘eia Fishpond could contribute to greenhouse
gas emissions, but the amount of carbon being stored by these mangroves (and the soils beneath
them) is unknown, particularly given that they are an invasive species in Hawai‘i and were
introduced into the area within the last 100 years. Established mangroves are one of the most
carbon-rich forests in the tropics and therefore their destruction can have significant greenhouse gas
emissions (Pendleton et al. 2012). However, carbon emissions resulting from converting mangroves
to other types of land cover are not well understood (Donato et al. 2011). This is particularly the
case for mangroves that have only relatively recently been established that, therefore, have not likely
accumulated the same deep, organic-rich soils as more mature mangrove forests. On the other
hand, reforestation efforts planned on the HCDA parcel could potentially result in increased carbon
storage in the long run, depending on the characteristics and distribution of the vegetation planted
and the vegetation removed. Given the lack of specific information about the current vegetation
distribution across the 196 acres where reforestation is proposed, as well as information on the
types of vegetation that will be planted, it is not possible to estimate quantitatively the net effect of

108



this reforestation on carbon storage at this time.

Conversion of wetlands to fields, manipulation of hydrology or topography, and/or other changes to
land management directly adjacent to wetlands might make it difficult for wetlands to migrate inland
as sea-level rises, which can occur when wetlands are adjacent to undeveloped areas. On the other
hand, active management of areas bordering wetlands can allow land management practices to be
adjusted over time. Also, replacing wetland plants with taro and other crops on the HCDA parcel
could increase emissions because the existing wetlands likely sequester more carbon than taro
fields, assuming the soils in taro fields would be exposed to more oxygen than the wetland soils and
that the taro plants are not as productive as wetland species, particularly given that the taro will be
harvested. While carbon sequestered in wetlands would be lost in the short term, vegetation planted
in its place would store some carbon, and later crop harvesting would release carbon. To estimate
potential changes to greenhouse gas emissions associated with vegetation change and soil
disturbance, additional research would be needed on gas fluxes, soil carbon levels before and after
the land use change, and carbon sequestration rates before and after the land use change. (For
example, the fact that the area in question was formerly used for agriculture probably means that it
stores less carbon that a pristine wetland would store, but data reflecting actual carbon storage by
wetlands in this area are lacking.)

Wetlands both sequester carbon dioxide and are a natural source of methane. To project potential
effects of wetlands conversion on greenhouse gas flux, it would be helpful to identify or conduct
research on how traditional taro cultivation and management impacts soil carbon levels, given that
taro beds could be exposed to more oxygen or oxygenated water (which would stimulate
decomposition and affect carbon storage). NOAA could not identify publications identifying either
emissions factors for taro fields or changes to greenhouse gas release and storage resulting from
converting wetlands to taro fields. To the extent that wetlands or uplands are converted to land uses
with standing freshwater (including ponded water on taro fields or combination taro patches and
fishponds), that could affect the rate of methane emissions. Other data gaps precluding the
guantification of emissions associated with ground cover include information on specific plans
associated with land use change on the HCDA parcel, including the size of the areas expected to
have standing water in the future.

Overall, it is possible there would be a net increase in greenhouse gas emissions from vegetation,
which would probably be small compared to existing greenhouse gas flux from vegetation in the
region, but that is not certain given the number of variables that are unknown at this time (including
the amount of greenhouse gas flux from vegetation elsewhere in the region). The primary driver
(i.e., the largest contributor to greenhouse gas flux) is likely to be converting wetlands (albeit already
degraded) to taro patches and fields for other crops. It should be noted that, while planned land
cover changes could lead to increases in carbon emissions, these land management decisions offer
other benefits to the community, including a wide variety of other ecosystem services and the ability
to engage in traditional cultural Hawaiian practices. Many factors must be considered; the climate
change impacts are only one facet of complex decisions that are pending for potential Reserve
partners.

Preferred Alternative and Alternatives A, B and C
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If designated, He‘eia Reserve could contribute site-specific research that would help local
communities better understand the impact of land use and landscape changes that could result in
releasing or sequestering carbon. Some of the data gaps that additional research might be able to
address have been described above, including measurements of changes in greenhouse gas flux
associated with converting wetlands to taro fields. Reserve staff and affiliates might be able to
provide technical assistance to local entities responsible for resource management decisions and
could potentially recommend mitigation strategies for activities being considered that could serve to
decrease the greenhouse gas emissions associated with these activities. For example, some taro
could be cultivated in uplands areas instead of in wetlands; taro cultivation in upland areas is
reportedly increasing in Hawai‘i and would be anticipated to result in lower emissions than growing
taro in wetland areas that would be waterlogged for extended periods. Reserve staff could also
promote research into better quantifying climate change implications associated with the Reserve
designation.

Future Facilities Projects

No Action Alternative

Existing entities already have facilities that allow them to provide programming for large numbers of
participants. NOAA is aware of a community/health center proposed for construction by Kako‘o
‘Oiwi within the HCDA parcel (in an inholding which is not included in any of the boundary
alternatives). NOAA does not have detailed information on this future facility and cannot conduct an
analysis at this time. There may be additional future facilities that existing groups are planning to
construct for which NOAA is not aware. HIMB recently renovated buildings containing teaching and
laboratory space and carries out other projects to repairs or replace existing infrastructure. It also
opened a new research learning center in 2010. Repairs to the banquet hall at He'eia State Park
are planned in the very near future, as bids were solicited in the fall of 2016; a request for proposals
for work on the service road at the park was also published in 2016. Regular maintenance of
infrastructure at He‘eia Kea Small Boat Harbor would also be anticipated. NOAA is not aware of any
changes to buildings (or other hard infrastructure) planned adjacent to He‘eia Fishpond or at the
HCDA parcel. The carbon emissions associated with facility renovation projects that NOAA is aware
of are likely to be very small given the limited scope of these renovations, but NOAA does not have
sufficient data to develop quantitative estimates of any associated emissions. If new buildings were
to be constructed by Reserve partners to support their existing activities, short-term releases of
greenhouse gases might occur in connection with the construction process. Also, if total energy use
increases as a result of construction of new facilities, and if fossil fuels are used to provide energy,
additional greenhouse gas emissions might be produced at any new facilities over the long-term.

Preferred Alternative and Alternatives A, B and C

The Management Plan identifies a few potential Reserve-related facility needs (e.g., office space on
the mainland); however, the Management Plan also indicates that a more formal facilities needs
assessment would be prepared soon after designation. In the meantime, no plans have been
developed yet for either construction of new facilities for the Reserve or modifications to existing
facilities to support Reserve activities. Thus, potential greenhouse gas implications associated with

Reserve-related facility needs cannot be analyzed at this time. In general, facilities construction can
110



produce greenhouse gas emissions during the construction process and while facilities operate
(unless fueled by renewable energy). To the extent NOAA’s Office for Coastal Management has
made federal funding available to Reserves for construction projects in recent years, the office has
given priority to projects that incorporate sustainable design principles (consistent with the NERRS
Sustainable Design Guidelines, issued in 2004), optimize energy performance (e.g., energy
efficiency), and/or reduce Reserve-related greenhouse gas emissions (e.g., by retrofitting
infrastructure at existing facilities). To the extent these criteria continue to apply in the future, it is
anticipated that similar preference will be given to sustainably designed facilities at the future
Reserve. The NERRS Sustainable Design Guidelines recommend, for example, adherence to
Leadership in Energy and Environmental Design (LEED) “green” building standards. If Reserve
operation results in energy-efficiency retrofits or powering facilities with renewable sources of energy
(e.g., solar power) instead of fossil fuels, the net effect of Reserve designation could be to reduce
the carbon footprint of existing facilities. Even if greenhouse gas emissions were to increase, on
balance, as a result of future facility development and operation, the emissions would represent only
a tiny percentage of total emissions associated with buildings in the Kane‘ohe area. NOAA will
analyze the potential impacts of any federally-supported proposals to renovate existing facilities or
construct new facilities to support Reserve activities once specific proposals are developed, prior to
approving construction.

3. Air Quality

As described in Chapter 5, “Affected Environment,” air quality is monitored on each of the four
main Hawaiian Islands by the State of Hawai‘i Department of Health (DOH) on a continuous
basis. On O‘ahu, none of the DOH'’s stationary air quality monitoring stations are located on the
windward side. As a result, localized long-term air quality data for the Kane‘ohe Bay area is not
available. For the County of Honolulu, all air quality parameters were in attainment in 2016
according to USEPA air quality statistics. Resulting impacts to air quality from the range of
alternatives analyzed are provided in Table 6.9.

Table 6.9 Impacts to air quality

No Action Preferred Alternative A | Alternative B Alternative C
Alternative
Air Quality Negligible adverse Negligible adverse Same as Same as preferred Same as preferred
impacts from road impacts from preferred alternative alternative
and boat traffic- increased vehicle alternative
related emissions in traffic in the area
the area as well as as reserve
from military aircraft activities and
on the Mokapu programs are
peninsula are implemented
expected.

No Action Alternative

Under this alternative, the various areas proposed for inclusion in a reserve would continue to
be protected and managed by the various site partners currently represented within the He'eia
estuary. However, continued negligible adverse impacts to air quality from vehicle emissions
and noise pollution from road and boat traffic in the area as well as from the military aircraft

using Marine Corps Base Hawai‘i (MCBH) on the Mokapu peninsula are expected.
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Preferred Alternative, Alternatives A, B, C
Each of the proposed alternatives analyzed are expected to result in long-term negligible minor
direct adverse impacts to local air quality as vehicle and boat traffic increases to the area in
connection with reserve implemented activities and programs. All vehicles would be expected to
be operated in accordance with applicable air quality requirements.

6.2.1.2 Water Resources

1.

Water Quality

As described in Chapter 5, “Affected Environment,” the He'eia Kea Small Boat Harbor,
Kane‘ohe Bay Central Region, and He‘eia Stream have been identified by the Hawai'i
Department of Health as impaired water bodies due to non-attainment of one or more of the
applicable water quality standards based on their classification for water use. The primary

pollutants in the area that were identified in Table 5.1 by the State from the Clean Water Act
Section 303(d) list of impaired waters include nutrients in the form of total nitrogen (TN),
nitrate+nitrite nitrogen (NO3+NO2), ammonia (NH3), total phosphorus (TP); sediments in the
form of total suspended solids (TSS) and turbidity; chlorophyll a; and bacteria. Historically, these
water quality impacts have been linked to soil erosion, fertilizer, pesticides and wastewater
discharges in the He‘eia estuary and Kane‘ohe Bay. A summary of the expected impacts to
water quality from the range of alternatives analyzed is provided in Table 6.10.

Table 6.10 Impacts to water quality

No Action

Preferred
Alternative

Alternative A

Alternative B

Alternative C

Water
Quality

Changes to nutrient
levels in receiving
waters from
manipulation and
restoration activities.
Short-term adverse
increases in
sedimentation from
harbor dredging,
upland and estuarine

habitat manipulations,

or restorations.
Beneficial long-term
improvements to
water filtration,
infiltration, and
retention of soils.

In addition to the
ongoing impacts
from site partners,
there are potential
long-term beneficial
improvements
through enhanced
water infiltration,
filtration, and soils
retention from hybrid
upland forest
restoration and the
implementation of
BMPs associated
with the restoration
of the stream buffer.

In addition to the
impacts identified
for the preferred
alternatives.
Expanded
geographic scope
of moderate
beneficial impact
from additional
acreage under

upland restoration.

Same as preferred
alternative.

Same preferred
alternatives.

No Action Alternative
Under the no action alternative, the expected habitat manipulation activities by site partners
such as those related the wetland agriculture, fishpond reconstruction and aquaculture, and the
rehabilitation of maintenance roads and water conveyances would continue as planned. In
addition, wetland, upland forest, riparian area, and coral reef restoration activities, identified in
the final management plan, are expected to be implemented as future funding is secured by
those partner organizations. Furthermore, areas proposed for inclusion in a reserve would
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continue to be protected and managed by the various site partners represented within the
He'eia estuary. Additional analysis of the anticipated effects of the site partner-led ongoing or
planned manipulation and restoration activities are described below as well as other ongoing
activities in the vicinity of the proposed reserve.

Currently, within the uplands and estuarine habitats, significant wetland manipulations, and
forest, stream, and wetlands restoration efforts are anticipated to have both direct beneficial and
adverse impacts to the water quality of the area’s receiving water bodies. An important
beneficial water quality impact from the reestablishment of the historic loko i‘a kalo (e.g., taro
patches) agricultural areas on the Hawai‘i Community Development Authority (HCDA) parcel
includes the trapping and retention of sediments taro patches during rain events. A recent
research study in Palau compared sediment accumulation rates for taro Io‘i. The study showed
that three different types of taro fields have the capacity to trap up to 90% of sediments, as
compared to roughly 30% by mangroves. The authors concluded that sediment trapping of
taro lo‘i was a critical aspect of mitigating water quality impacts on nearshore reef communities
(Koshiba et al. 2013). In Hawai‘i there are a number of similar, but non peer-reviewed, studies
for comparison. Active construction or poorly designed taro lo‘i may not retain sediment under
baseflow conditions (Tiffany 2013), but even under these conditions, they still show a positive
impact on retaining nutrients (Falinski, unpubl. data). Preliminary data from Tropical Storm
Darby, during which the floodwater pulse in the He‘eia wetlands rose two meters above
baseline flow indicates that significant storm generated sediments were deposited in the taro
lo‘i (Falinski, unpubl. data). Despite limited information, available evidence indicates that taro
lo‘i have beneficial impacts to water quality, but may be most effective at reducing nutrient
loading during baseflow conditions and in lessening sediment impacts during flood conditions.
Given the planned extent of this activity identified by Kako‘o ‘Oiwi and the BMPs identified in
their Nationwide Permit 27 preconstruction notification documentation (USACE 2012c), the
reductions in sediment loads to the receiving estuarine and marine waters could be significant.

Upland forest restoration through improved forest management by Kako‘o ‘Oiwi is expected to
have positive long-term water quality benefits including increased water infiltration, reduced
erosion and improved retention of upland soils, and improved water filtration during rain events.
Similarly, restoration of the He'eia Stream channel by replacing invasive vegetation with native
plants is anticipated to have minor to moderate beneficial effects over the long term.

Over time, the diversity of site partner-led manipulation and restoration activities are anticipated
to support improvements in local aquatic habitat conditions and ecosystem services.
Notwithstanding the overall beneficial impacts, short-term, but minor, adverse water quality
impacts might occur as a result of these activities. The physical reconstruction of the taro
patches could have short-term impacts to elements of water quality including higher nutrient
levels downstream of the taro patches and increased turbidity and sedimentation to the
receiving marine waters. Removal of current plant cover from the uplands, riparian areas and
the estuarine wetlands may also result in short-term water quality impacts including increased
turbidity and sedimentation from surface waters as invasive flora holding soils in place is
removed and replaced with appropriate native plants. In addition, fish waste byproducts of the
ongoing aquaculture at the fishpond may also affect nutrient levels as water is exchanged with
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adjacent marine waters

He'eia Kea Small Boat Harbor, located northeast of He'eia State Park and the fishpond, is a
high-use facility for fishermen, tour operators, and other user groups. Vessels operating out of
the harbor are expected to continue causing minor adverse impacts to water quality through
minor fuel or sewage spills either directly to the marine waters or through surface runoff from the
harbor. To mitigate the potential impacts of sewage releases, the harbor has a marine sanitation
device (MSD) pump out station. According to the DLNR’s Division of Boating and Ocean
Recreation (DOBOR), MSDs are designed to prevent the overboard discharge of untreated
sewage (Department of Land and Natural Resources 2001).

Additionally, the harbor conducts regular maintenance dredging. Increased turbidity and
disturbance of bottom sediments from the dredging produces sedimentation impacts that affect
local water gquality and the coral reef habitats within Kane‘ohe Bay. These periodic impacts have
a moderate short-term adverse water quality impact to the marine waters immediate adjacent to
the harbor. According to previous environmental analysis of the activity, as periodic maintenance
dredging occurs, coordination between appropriate state and federal agencies occurs

to ensure that impacts to the marine water are either avoided or reduced. As a result, the
maintenance dredging was found to result in no significant impact to the environment
(Department of Land and Natural Resources 2001).

Lastly, a portion of the City and County of Honolulu (C&CH) upland parcel within the project area
is currently zoned for residential development. This part of the parcel has the potential, if
developed, to have minor adverse impacts to water quality through nonpoint sources (i.e.,
landscaping runoff; leaking septics; or imperious surfaces) or construction-related sediment
loading from surface runoff to Kane‘ohe Bay. The likelihood of residential development on this
parcel is highly speculative. Further study would be needed to identify the nature of the potential
environmental impacts associated with development in the area. As such, the potential impacts
of residential development were not considered under this analysis.

Preferred Alternative

Designation of a reserve under the preferred alternative boundary could potentially result in
minor to moderate beneficial impacts to the water quality within the affected environment. As
outlined in the proposed He‘eia Reserve’s final management plan (Appendix A), specific
estuarine research, education and stewardship activities, including technical and planning
assistance, are expected to occur within the preferred alternative boundary in the years
subsequent to designation. The activities identified are not intended to result in significant
effects on water quality, but prior to being awarded federal funds, will be evaluated individually
for their significance when more details are available.

Including the previously identified habitat manipulation and restoration activities conducted by
site partners under the no action alternative, additional or expanded restoration activities
identified under the final management plan are expected to support improvements to quality
and extent of the affected habitats and ecosystem processes that could have measurable long-
term water quality benefits.
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Under the preferred alternative, the upland forest restoration on the HCDA parcel is expected to
be enhanced as described in the final management plan. In the short-term, the removal of
invasive non-native plant species and the planting of native forest species could adversely affect
water quality by increasing soil erosion that could lead to sedimentation (TSS and turbidity)
impacts on receiving waters downstream. Some of these potential erosional impacts are
expected to be mitigated through the implementation BMPs described in the Kako‘o ‘Oiwi
Nationwide Permit 27 pre-construction notification (USACE 2012c). These include conducting
the activites outside of the wettest months of the year or on days when no significant rainfall
is expected (USACE 2012c). These reflect only a portion of the BMP’s or conservation
practices identified by the sites partners that could be used to reduce soil erosion impacts
and improve water quality. Over time, the establishment of significant hybrid forest cover
along the higher sloped upland areas is expected to have generally positive long-term water
guality benefits as a restored forest structure from the canopy to the ground cover increase
water infiltration, retain of upland soils, and improve water filtration during rain events. Similarly,
restoration of a 100 foot buffer around the He‘eia Stream channel by replacing invasive
vegetation with native plants is anticipated to have short-term minor adverse impacts on water
guality during the implementation phase, and minor to moderate beneficial effects over the long
term. In addition, the establishment of the a stream buffer is expected to have minor to
moderate beneficial effects on adverse sediment and possibly nutrient loadings to the He‘eia
stream and receiving water body.

In addition to the water quality impacts associated with reforestation efforts, implementation of
the preferred alternative is also expected to have long-term minor beneficial impacts to water
guality that are directly associated with potential programmatic activities as outlined in the
proposed He'eia Reserve’s final management plan. Upon designation, the initial buildout of
research and monitoring infrastructure within the preferred alternative boundary is anticipated to
produce water quality data that establish baseline conditions and measure short and long-term
changes to key water quality parameters. These parameters are monitored at continuously 15
minute intervals or monthly for key nutrients as part of the proposed He‘eia Reserve’s System
Wide Monitoring Program. Included within the parameters monitored under SWMP include
those identified on the 303(d) list with the exception of bacteria (e.g., enterococci). Based on
experience with other reserves in the NERRS, water quality data derived from research and
monitoring efforts could support reserve staff and site partners to adaptively manage current
and planned habitat manipulation and restoration activities by setting water quality performance
targets and habitat design parameters (NOAA 2005). Monitoring changes in salinity, nutrient
loading, and sedimentation rates as these activities are managed is anticipated to result in long-
term beneficial water quality impacts in the vicinity of the reserve.

Notwithstanding these beneficial impacts, short-term, minor, adverse water quality impacts
might occur from the installation and use of instruments for scientific research and water quality
data gathering (instrumentation required as part of the NERRS System-Wide Monitoring
Program). Minor sedimentation may occur during the installation of monitoring infrastructure and
instruments, such as data sondes, meteorological stations, surface elevation tables, nets, or
grab samplers. Based on previous analysis of reserve operational funding awards in the
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NERRS, installation of research and monitoring infrastructure could be done in a manner
designed to minimize adverse water quality impacts and occupy a small footprint (i.e., one piling
with instrument attached), and thereby reduce any potential adverse impacts to water quality
from the installation of monitoring infrastructure. In addition, given that traffic increases
associated with potential reserve programs are expected be negligible as discussed under
‘Population’ in subchapter 6.1.1.1, any road pollutant related impacts to water quality are also
expected to be negligible.

Alternatives A, B and C

The water quality impacts (adverse and beneficial) described under both the preferred and no
action alternatives apply to the boundaries identified under each of the other alternatives unless
subsequently noted. Under alternative A, an additional 200 acres of land could be included for
upland forest restoration and stewardship activities related to reserve designation. This could
potentially expand the anticipated benefits of planned restoration activities to water quality over
a larger geographic area. As previously noted, these moderate beneficial impacts include
improved water infiltration, filtration, and soil retention. Thus, there would potentially be
additional beneficial impacts, especially related to sedimentation beyond those described
under the preferred alternative to water quality under alternative A.

2. Hydrology

As described in Chapter 5, “Affected Environment,” the He‘eia Stream runs through the project
area and discharges into Kane'ohe Bay, is a perennial stream that drains into a 3.6 square mile
area and extends 3.2 miles from the summit of the Ko‘olau Mountains to the ocean. The stream
partially discharges into the 88-acre fishpond that extends from the shoreline out into Kane‘ohe
Bay. The rest of the stream flow discharges directly into the bay. The bay itself is semi-enclosed
by a barrier reef, restricting some ocean/sea water circulation and therefore heavily influenced
by freshwater inputs. A summary of the resulting impacts to site hydrology from the range of
alternatives analyzed is provided in Table 6.11.

Table 6.11 Impacts to hydrology

No Action

Preferred
Alternative

Alternative A

Alternative B

Alternative C

Hydrology

Restoration of
natural hydrologic
flows through the
area. Long-term

Increased
geographic extent
of the impacts
described in the

Increased
geographic extent
of the reforestation
related impacts

Same as no action
alternative

Same as no action
alternative

116



major increases in no action described in the no
water infiltration, alternative and action and
improved enhanced preferred
groundwater beneficial impacts. | alternatives.
recharge, and Moderate long-

reduced sediment term beneficial

loadings to receiving | impacts from

waters. Short-term Increasingly

minor adverse stabilized He'eia

impacts from streambanks.

increased surface

runoff and sediment

loads.

No Action Alternative

Under the no action alternative, the planned habitat manipulation activities by site partners such
as those related the wetland agriculture, fishpond reconstruction and aquaculture, and the
rehabilitation of maintenance roads and water conveyances would be expected to remain in
place and continue to cause minor effects on hydrologic flows through the watershed as water
flows are managed through traditional land management practices. As these habitat
manipulations, as well as planned habitat restoration activities (i.e., upland reforestation,
estuarine wetland, and the He'eia Stream channel) are implemented, short-term adverse
effects, as well as major long-term and primarily beneficial impacts to the hydrology of the
watershed are expected to occur. Additional analysis of the intended hydrological effects of
these ongoing or planned manipulation and restoration activities are described below.

The planned restoration of the estuarine habitat and the He‘eia Stream channel by Kako‘o ‘Oiwi
is intended to have positive long-term hydrologic benefits for the watershed as invasive species,
like mangroves, are removed and replanted with habitat appropriate native plants. These actions
will open up previously choked water channels and create a more stable floodplain. With a

more natural and meandering estuarine floodplain and stream channel, the intensity of runoff
and flooding during precipitation events may be moderated, resulting in a more stable hydrologic
system over time.

The reestablishment of the historic agricultural areas and the upland forest restoration on the
HCDA parcel is also expected to have positive long-term major hydrologic benefits to the He'eia
watershed by moderating peak flood discharge to estuarine wetlands and retaining silt loads
from the He'eia Stream within the taro patches during rain events. This is accomplished by the
trapping and retention of sediments within the taro patches or the forested areas during rain
events. Given the planned extent of these activities identified by Kako‘o ‘Oiwi, the reductions in
delivery of water quantity and sediment loads to the receiving estuarine and marine waters
could be significant. Over time, the range of planned site partner-led manipulation and
restoration activities are anticipated to support sustained major improvements to the local
hydrology of the He‘eia watershed by retaining more water, nutrients and sediments on the land
and moderating the impacts of storm events.
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Notwithstanding the overall beneficial impacts, minor adverse and short-term hydrologic impacts
to the He‘eia watershed may occur. For example, temporary water diversions maybe used
during the rehabilitation of maintenance roads and water conveyances supporting the
reestablishment of the historic loko i‘a kalo. Also, removal of existing vegetative cover could
adversely impact rainfall infiltration within the affected area and increase surface water runoff to
receiving waters downstream. Overall, during the implementation of these activities, short-term
increased intensity of stream flows that are not absorbed could adversely impact sediment loads
and stream channel shape.

Preferred Alternative

In addition to the impacts described in the no action alternative, designation of the preferred
alternative is anticipated to have major long-term beneficial and minor short-term adverse
impacts to the surface water hydrology of the He‘eia watershed as new habitat restoration
activities are implemented by the reserve and its site partners.

As described in the proposed He‘eia National Estuarine Research Reserve Final Management
Plan (FMP), additional restoration activities are expected to be implemented if a reserve is
designated. Two of these activities directly affect the hydrological conditions of the He'eia
watershed. The first of these restoration activities is the extensive hybrid native forest
restoration of upland areas within the HCDA parcel and is an extensive enhancement and
geographic expansion of Kako‘o ‘Oiwi’s reforestation efforts described under the no action
alternative. This restoration calls for the removal of invasive non-native plant species, the
planting of native forest species, and the retention of select non-native species that have
significant cultural values using contemporary restoration science approaches. Similar to the no
action alternative, the removal of existing vegetative cover could adversely impact rainfall
infiltration and increase surface water runoff in the short-term. This could result in increased soil
erosion and water flows through the watershed during storm events causing sedimentation and
flooding impacts that can adversely affect hydrological conditions within the watershed.
However, over time, the establishment of significant native forests along the higher sloped
upland areas is anticipated to have positive major long-term hydrologic benefits including
increased water infiltration, improved groundwater recharge and reduced sediment loadings
downstream during rain events.

In addition to the stream channel restoration already planned by Kako‘o ‘Oiwi, restoration of a
100 foot native vegetative buffer on either side of the He'eia Stream channel is planned by
replacing invasive vegetation with native plants is anticipated to have minor short-term adverse
impacts to watershed hydrology during the implementation phase as invasive plants are
removed and replaced with native species. Moderate long-term beneficial effects are expected
to increase over time as the buffer becomes established. The beneficial impacts to the affected
hydrology are expected to include slowing down floodwaters, improved groundwater recharge,
and trapping of sediments which would stabilize streambanks.

Furthermore, as described in the FMP, the proposed He’eia NERR would be expected to
provide technical assistance, environmental monitoring, and planning support for the site

118



partners as they implement habitat restoration and manipulation activities within the site
boundaries. The restoration and manipulation activities may themselves result in minor adverse
and short-term impacts to the hydrology of the He’eia ahupua’a, mostly during project
implementation, for example, due to temporary water diversions. However, reserve involvement
with these activities through additional contributions of reserve funding, technical assistance,
and other programmatic activities is expected to enhance beneficial, and reduce adverse,
effects on the hydrology of the He’eia watershed. As a result, the preferred alternative is
expected to mitigate adverse impacts on affected hydrology by reducing the anticipated minor
negative effects associated with the site partners’ planned restoration and manipulation
activities.

For example, a planned hydrology and hydraulic study implemented with site partners, is
anticipated to increase knowledge and understanding of the He’eia watershed hydrology under
varying flow conditions and provide new data on short and long-term trends. Data derived from
this study combined with the development of new monitoring infrastructure (i.e., pore water
samplers, flow meters, etc.) typically found at reserves in the NERRS should enable reserve
staff to monitor short and long-term hydrologic changes within the He’eia ahupua’a. The long-
term beneficial impact of this information will be to inform future management decisions (i.e.,
channel design for the estuarine wetland restoration) related to the different habitat manipulation
and restoration efforts.

Alternatives A, B and C

The hydrological impacts described under the preferred and no action alternatives apply to the
boundaries identified under each of the other alternatives unless subsequently noted. Under
alternative A, an additional 100 acres of land with the C&CH parcel could be targeted for upland
forest restoration and stewardship activities related to reserve designation. Expansion of the
forest restoration would be expected to mirror the anticipated major benefits of the planned
restoration activities to the hydrologic conditions by expanding geographic footprint of the
impact despite this area not be hydrologically connected to the He’eia Stream.

Additionally, a portion of this 210 acre undeveloped parcel fronting the King Kamehameha
Highway is zoned as residential (e.g., R-10). If developed, potentially minor adverse impacts to
the local hydrology in the immediate vicinity could occur. Similar to the construction and
impervious surface impacts typically associated with residential development, the area could
experience, increased surface runoff and flooding to receiving waters and a reduced capacity
for groundwater recharge. Any impact from the boat harbor included in alternative A would be
negligible.

3. Ground Water

As described in Chapter 5, “Affected Environment,” the area of the proposed He'eia NERR lies
over the Ko‘olaupoko Aquifer System of the Windward Aquifer Sector. As a primarily high level
dike-impounded groundwater, many seeps and springs have been found in the wetlands of
He'eia. Resulting impacts to ground water resources from the range of alternatives analyzed are
provided in Table 6.12.
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Table 6.12 Impacts to ground water

No Action | Preferred Alternative A | Alternative B | Alternative C
Alternative
Ground No direct or Same as no action Same as no action | Same as no action | Same as no action
Water indirect alternative alternative alternative alternative
impacts are
expected

No Action Alternative

Under this alternative, the various areas proposed for inclusion in a reserve would continue to be
protected and managed by the various site partners currently represented within the He‘eia
estuary. No direct or indirect impacts (beneficial or adverse) on ground water resources in the
area are expected. Previous studies have found that the groundwater recharge area for this
system is found in the Haiku Valley at the base of the Ko‘olau range. Future changes to ground
water resources could be expected if expanding populations result in increased demand for
freshwater resources. No additional studies were found for the Hawaiian Islands that considered
the effects of land cover changes on ground water resources.

Preferred Alternative, Alternatives A, B and C
None of the alternatives analyzed are expected to result in any direct or indirect impacts
(beneficial or adverse) to the ground water resources of the area.

6.2.1.3 Geology
As described in Chapter 5, “Affected Environment,” the steep, grooved cliffs of the Ko‘olau

Mountain Range are the dominant topographic feature that defines Windward O‘ahu. Similar to
other Windward O‘ahu mountain areas, there is a short transition from the steep mountains to
an extremely flat coastal plain covered almost entirely by marshland. Within this topography,
silty clay and marsh soils dominate. Resulting impacts to the area geology from the range of
alternatives analyzed are provided in Table 6.13.

Table 6.13 Impacts to geology

No Action | Preferred Alternative A Alternative B Alternative C
Alternative
Geology No direct or Same as no action Same as no action | Same as no action | Same as no action
indirect alternative alternative alternative alternative
impacts are
expected

No Action Alternative

Under this alternative, the various areas proposed for inclusion in a reserve would continue to
be protected and managed by the various site partners currently represented within the He‘eia
estuary. No direct or indirect impacts (beneficial or adverse) to the geology of the area are
expected.

Preferred Alternative, Alternatives A, B and C
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None of the alternatives analyzed are expected to result in any direct or indirect impacts
(beneficial or adverse) to the geological conditions of the area.

6.2.2 Biological Environment

6.2.2.1 Terrestrial Habitats

Terrestrial habitats within the study area include upland forest and shrub areas. These upland
areas are mostly dominated by non-native invasive species, with few native species present
(see Section 5.1.3.1 Living Resources — Flora for more description of terrestrial plants).
Resulting impacts to terrestrial habitats from the range of alternatives analyzed are provided in

Table 6.14.

Table 6.14 Impacts to terrestrial habitats

No Action

Preferred
Alternative

Alternative A

Alternative B

Alternative C

Terrestrial
Habitats

Improved habitat
from partner
reforestation
activities. Short-
term and long-
term, moderate,
direct beneficial
impacts including
enhanced habitat
for native species,
removal of certain
invasive species,
and increased
biodiversity.
Short-term, direct,
negligible adverse
impact from soil
disturbance and
erosion.

Minor, indirect,
beneficial over the
long-term resulting
from implementation of
reserve programs
(e.g., staff provides
technical assistance
and coordination, and
increased community
support and
participation in
restoration efforts).
Installation of research
and monitoring
infrastructure leading
to short-term, direct,
negligible, adverse
impacts such as
sedimentation, habitat
loss, or habitat
modification.

Additional 200
acres of terrestrial
habitat included in
the boundary
(compared to the
preferred
alternative). Long-
term, direct,
moderate,
beneficial impacts
resulting from the
inclusion of the
additional terrestrial
habitat in
reforestation effort
(described under
the no action
alternative). Short-
term, direct,
negligible adverse
impact from soil
disturbance and
erosion.

Significantly less
terrestrial habitat
included in the
reserve boundary.
When compared to
the preferred
alternative, lack of
research,
coordination and
monitoring in
terrestrial areas
would be expected
to limit the overall
impact and efficacy
of these reserve
programs and
reduce the total
benefits to the
terrestrial habitat of
the affected
environment.

Significantly less
terrestrial habitat
included in the
reserve boundary.
When compared to
the preferred
alternative, lack of
research,
coordination and
monitoring in
terrestrial areas
would be expected
to limit the overall
impact and efficacy
of these reserve
programs and
reduce the total
benefits to the
terrestrial habitat of
the affected
environment.

No Action Alternative
Under the no action alternative, there would be no changes to the local partners’ existing or
planned activities within the terrestrial areas of the affected environment. The uses of He‘eia
State Park are primarily low impact. The park contains a large hall that can be rented for luaus,
wedding and special events. In addition, Kama’aina Kids offers guided tours (on land and in the
water) and interactive classes. The primary impacts to terrestrial habitats in the park are from
human visitors and the traffic coming through the park, which has only a negligible adverse
effect because the land is already developed. On Moku o Lo‘e (Coconut Island), all visitors to
terrestrial areas must have a HIMB-affiliated host. Because of HIMB’s commitment to
sustainability and environmental quality, regular human use of the island (apart from any new
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construction projects) likely does not have any appreciable impacts in already-developed areas.

In the upland forested area of the He‘eia CDD parcel (sometimes called instead the HCDA
parcel), Kako‘o ‘Oiwi is planning to implement a 196 acres reforestation project, the timeline for
the implementation of this activity is unknown at this time. The upland reforestation would
include removal of invasive non-native plant species, but also allow for select non-native plants
to remain, particularly those species that provide key forest structural attributes, have cultural
relevance, or provide an important ecosystem service.

Once implemented, it is anticipated that the reforestation effort could result in both short-term
and long-term moderate beneficial impacts to terrestrial habitats. As detailed in the FMP, this
restoration activity would be implemented with the intention of ultimately providing increased or
enhanced habitat for native species and improving the ecological function of the site’s terrestrial
habitats. In the short-term, removal of the invasive non-native plant species could increase
potential habitat that could be colonized or planted with appropriate native or select non-native
plant species. In the long-term, it is anticipated that the reforestation effort could lead to
measured improvements in the ecosystem services provided by the reforested terrestrial
habitat. Potential beneficial ecosystem services may include increased biodiversity, increased
native species presence, and increased natural resources that support cultural traditions and
practices. Any potential erosion impacts associated with the reforestation efforts as invasive
species are removed and replaced with new species are expected to be at most short-term,
direct, and negligible because best management practices will be used to minimize sediment
transport that could result from plant removal or the planting of new ones. These activities will
occur over time, broken up across small segments of the total area, allowing impacts to be
better controlled and mitigated. Erosion control measures could include diverting or controlling
drainage, as well as preparing and stabilizing disturbed soil areas. Mulching, geotextiles mats,
fiber rolls, and temporary drainage swales are examples of best management practices that
could be applied to mitigate potential adverse impacts.

Preferred Alternative

Under the preferred alternative the planned reforestation effort, described under the no action
alternative, would continue. The designation of a research reserve would however add an
additional layer of research, coordination, and monitoring to existing or planned activities. It is
anticipated that under the preferred alternative the research reserve-related activities of
research, coordination, monitoring, and education could have minor, indirect, beneficial impacts
to terrestrial habitats over the long-term and temporary, direct, negligible, adverse impacts over
the short-term.

As detailed in the FMP, it is anticipated that reserve staff would potentially provide technical
assistance, environmental monitoring and/or planning support, which would tie directly to the
proposed reserve’s ecosystem-based management research activities occurring within the
terrestrial areas. Future reserve staff could potentially work with site partners to initiate
monitoring programs during project implementation to allow for adaptive management of these
restoration efforts, as needed. Environmental compliance reviews would be carried out in
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advance of each project, and all necessary permits and authorizations would be obtained. With
technical assistance and/or other support from reserve staff, it is anticipated that the terrestrial
habitat restoration effort could bring about, in the long-term, minor, indirect, beneficial impacts,
particularly to species and ecosystems. For example, reserve staff could work with site partners
to identify and implement appropriate mitigation measures so that the planned terrestrial habitat
restoration activities will be achieved in a manner that minimizes negative impacts to sensitive
environments and species. Mitigation measures may include working with site partners to
ensure that the various projects are implemented using best management practices to minimize
erosion and sediment loss (e.g., using erosion control blankets on steep-sloped areas during
construction).

In addition to providing technical assistance and environmental monitoring support to site
partners, it is anticipated that reserve staff would play a key role in coordinating external
research, monitoring, education and outreach efforts occurring throughout the terrestrial areas.
Thus, reserve designation could improve coordination of these efforts, and thereby, provide
support to the reserve and site partners’ programs aimed at promoting, understanding and
improving terrestrial habitats. This support, in turn, is expected to provide long-term, minor, and
indirect beneficial impacts to affected terrestrial habitats.

Reserve-specific research and monitoring efforts would focus, at least initially, on developing
baseline habitat and ecosystem service data related to terrestrial habitats. Designation of the
proposed He‘eia NERR would result in the installation and use of instruments for scientific
research and data gathering. These instruments could include for example meteorological
stations or soil monitoring systems. It is expected that their installation and use could result in
temporary, direct, adverse impacts to terrestrial habitats, such as negligible sedimentation,
habitat loss, or habitat modification. These impacts are expected to be negligible because the
instruments will be placed and used in a manner designed to minimize negative impacts to
sensitive environments, and in compliance with all environmental, historic preservation, and
other applicable mandates.

Implementation of the proposed He‘eia NERR'’s education, and outreach programs could help
site partners and key audiences improve their understanding of the ecological value the
terrestrial habitats provide. Reserve outreach efforts are anticipated to result in increased
participation in community restoration and stewardship activities intended to improve the
ecological character and functionality of the terrestrial habitats. This increased participation, in
turn, is expected to provide long-term, minor, and indirect beneficial impacts to affected
terrestrial habitats. It is for these reasons that, if designated, the reserve’s research, education,
and outreach efforts would be expected to have long-term, minor beneficial impacts and would
not be expected to have any significant adverse impacts on affected terrestrial habitats.

Alternative A

Implementation of alternative A would add approximately an additional 200 acres of terrestrial
habitat to the proposed He‘eia NERR beyond those included in the preferred alternative. The
FMP describes this additional land as “mixed native and non-native forest”, and it would likely
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be targeted for inclusion in the reforestation effort described under the no action alternative. The
restoration of degraded upland forest habitat could result in measurable improvements to
specific ecosystem services, as well as improve habitat and ecosystem function, and could
potentially result in long-term, direct, moderate, beneficial impacts to these additional terrestrial
habitats, depending on the nature and extent of the forest restoration. Any potential erosion
impacts associated with the reforestation efforts as invasive species are removed and replaced
with new species are expected to be at most negligible because best management practices will
be used to minimize sediment transport that could result from plant removal or the planting of
new ones. These activities will occur over time, broken up across small segments of the total
area, allowing impacts to be controlled and mitigated. Erosion control measures could include
diverting or controlling drainage, as well as preparing and stabilizing disturbed soil areas.
Mulching, geotextiles mats, fiber rolls, and temporary draining swales are examples of best
management practices that could be applied to mitigate potential adverse impacts. For the
same reasons described above, erosion-related adverse impacts are anticipated to be short-
term, direct, and negligible.

Alternatives B and C

Implementation of alternatives B and C contain limited terrestrial habitats within the research
reserve’s boundary, and these areas have some degree of development on them (e.g., He‘eia
State Park, or the staging/staff offices on the HCDA parcel). The reforestation effort described
under the no action alternative would still be implemented. However, the additional long-term,
moderate, beneficial impacts that could result from the research reserve program'’s (e.g.,
research, coordination, and monitoring) would not be expected to occur within the terrestrial
habitats because these areas would be outside the boundary of the proposed site. When
compared to the preferred alternative, lack of research, coordination and monitoring in terrestrial
areas would be expected to limit the overall impact and efficacy of these reserve programs and
reduce the total impacts (beneficial and adverse) to the terrestrial habitat of the affected
environment.

6.2.2.2 Estuarine Habitats
The estuarine habitats within the study area include tidally influenced wetlands, a mangrove

forest, and He'eia Fishpond. On the makai (seaward) part of the HCDA parcel, an invasive
mangrove forest has altered the He'eia estuarine habitat and is choking the He‘eia Stream.
Resulting impacts to estuarine habitats from the range of alternatives analyzed are provided in
Table 6.15.

Table 6.15 Impacts to estuarine habitats

No Action Preferred Alternative A Alternative B Alternative C
Alternative
Estuarine Improved habitat Minor, indirect, Same as preferred Same as preferred Same as preferred
Habitats from partner beneficial impacts alternative. alternative. alternative.

restoration activities
(mangrove and
invasive algae
removal). Long-
term, direct, major,

over the long-term
resulting from

implementation of
reserve programs
(e.g., staff provide
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beneficial impacts
resulting from the
restoration of native
habitat. Potential
short-term minor
adverse impacts
sedimentation and
habitat loss during
the implementation
of mangrove
removal and
construction of the
loko i‘a kalo. Short-
term, direct,
negligible adverse
impacts resulting

technical assistance
and coordination,
and increased
community support
and patrticipation in
restoration efforts).
Installation of
research and
monitoring
infrastructure leading
to short-term, direct,
negligible, adverse
impacts such as
sedimentation,
habitat loss, or
habitat modification.

from invasive algae
removal.

No Action Alternative

Under the no action alternative, there would be no changes to the local partners’ existing or
planned activities within the estuarine areas of the affected environment. As indicated in the FMP,
Kako‘o ‘Oiwi intends to remove the invasive mangroves and replace them with approximately 20
acres of native wetland sedges and open-water pools, which will serve as habitat for native birds
and as a nursery for juvenile fish. During the implementation of the mangrove removal effort,
potential short-term minor adverse impacts could occur. During the removal increased sediment
and debris could enter He'eia Stream, thereby temporarily affecting the overall water quality of
the stream and other downstream habitats (e.g., the fishpond). However, it is anticipated that the
project would be implemented in a manner designed to reduce such adverse effects. Kako‘o
‘Oiwi identified multiple BMPs to limit and mitigate potential impacts to the estuarine areas and is
working in cooperation with The Nature Conservancy, the US Fish and Wildlife Service and the
Natural Resource Conservation Service to create a detailed restoration plan for the wetlands
portion of the estuary (USACE 2012c). Additionally, The U.S. Army Corps of Engineers (USACE)
issued a permit in 2012 to Paepae o He'eia to close an 80-foot breach in the wall of He‘eia
Fishpond and associated sluice gate (makaha). The permit required the restored wall to have the
same alignment and footprint as the original fishpond wall. Restoration was to be accomplished
by hand, using hand tools, without mortar. Most stone and rocks were to come from the site;
some pieces of dead coral came from a local quarry. No heavy equipment was used below the
high-water mark; in some cases, floating pontoon flat beds were to be used to transport stone.
The permit also covers 10 years of maintenance work, including manual replacement of
dislodged stone, as well as removal by hand and with hand tools (but without pesticides) of
invasive mangroves, invasive algae, and other invasive plants. Paepae o He'eia proposed a
series of best management practices (BMPSs) for its restoration efforts, incorporated into the
permit (USACE 2012b). The restoration work at He‘eia Fishpond could also modify the natural
environment leading to temporary habitat loss and reduced habitat value in discrete areas, but
these adverse effects are expected to be generally minor given that mobile species such as
Hawaiian hoary bats and migratory shorebirds could potentially relocate to nearby habitats with
similar characteristics. All necessary permits and authorizations for the proposed projects in
estuarine habitats would be secured prior to their implementation. The long-term goal and
beneficial impact of replacing the mangrove forest with approximately 20 acres of native wetland
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sedges and open-water pools would be to improve the function of the currently degraded
estuarine environment, and the anticipated long-term, direct, major, beneficial impacts would be of
a larger magnitude than anticipated short-term adverse impacts.

In the brackish wetland, Kako‘o ‘Oiwi also plans to implement a historic loko i‘a kalo, a
traditional combined taro patch and fishpond. It is anticipated that establishing a loko i‘a kalo in
the brackish wetlands will help restore the degraded ecosystems and ultimately improve habitat
and ecosystem function. Although the exact size and depth of the planned loko i‘a kalo is
unknown at this time, the FMP identifies an approximate area where this activity will occur (see
Section 10.2, Figure 10.1). Due to the proximity of the planned area to the mangrove forest, the
implementation of this activity is expected to occur after the removal of the mangrove forest. All
necessary permits and authorizations will be obtained prior to establishing a new loko i‘a kalo
system. The loko i‘a kalo is anticipated to yield direct beneficial impacts to the estuarine
environment (primarily through improved habitat for select native fish species and other
ecosystem services). However, the implementation and construction of the loko i‘a kalo may
result in short-term, minor adverse impacts, as some plants or animals that currently inhabit the
brackish wetlands might not survive once the conversion of this ecosystem is completed. In
addition, adverse impacts would be contained to a specific area and located within an
environment that is currently degraded.

Within the He‘eia Fishpond, the removal of invasive limu (seaweed) is another restoration
activity currently underway, which is expected to continue. This activity improves the estuarine
environment within the fishpond by supporting the growth of native seaweed species (e.g.,
manauea and common 0go). The invasive limu grows in large dense mats, spreading quickly,
and essentially out-competes the native algae species, preventing the native algae species from
colonizing potentially-habitable areas. As previously described, the invasive limu is gathered by
hand or net, placed into large bags, removed from the site, and taken to local farms to be used
as organic fertilizer. No mechanical equipment is used to remove the invasive limu. The short-
term, direct, adverse impacts of gathering the limu are so limited, primarily affecting aquatic
invertebrates in the estuarine habitat, that they would be negligible. There would be no
anticipated long-term adverse impacts associated with this activity.

Preferred Alternative and Alternatives A, B and C

Under the preferred alternative, the planned restoration and manipulation activities described
under the no action alternative would continue. The designation of a proposed He‘eia NERR
would, however, add the elements of dedicated research, coordination, monitoring, and
education to existing or planned activities that collectively are expected to have indirect, minor,
beneficial impacts to estuarine habitats over the long-term.

As detailed in the FMP, it is anticipated that reserve staff would potentially provide technical
assistance, environmental monitoring and/or planning support, which would benefit the
proposed reserve’s ecosystem-based management research activities occurring within the
estuarine areas. Future reserve staff could potentially work with site partners to initiate
monitoring programs during project implementation to allow for adaptive management of these
restoration and manipulation efforts, as needed. Any necessary environmental compliance
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reviews would be carried out in advance of each project, and all necessary permits and
authorizations would be obtained. With technical assistance and/or other support from reserve
staff, it is anticipated that the estuarine habitat restoration effort would result in additional long-
term, indirect, minor, beneficial impacts, particularly to species and ecosystems. For example,
reserve staff could work with site partners to identify and implement appropriate mitigation
measures so that the planned activities described above will be achieved in a manner that
minimizes negative impacts to sensitive environments and species. Mitigation measures may
include actively monitoring for the presence of protected species during the planning and
implementing of site partner activities or working with site partners to ensure that the various
projects are implemented using best management practices to minimize potential water quality
and sedimentation impacts (e.g., using erosion control blankets on the shallow slopes of the
estuarine areas).

In addition to providing technical assistance and environmental monitoring support to site
partners, it is anticipated that, once hired, reserve staff would play a key role in coordinating
external research, monitoring, education and outreach efforts occurring throughout the estuarine
areas. Thus, reserve designation could improve coordination of these efforts, and thereby,
provide support to the reserve and site partners’ programs aimed at promoting, understanding
and improving terrestrial habitats. This support, in turn, is expected to provide long-term, minor,
and indirect beneficial impacts to affected estuarine habitats.

Reserve-specific research and monitoring efforts would focus, at least initially, on developing
baseline habitat and ecosystem service data related to estuarine habitats. Designation of a
proposed He'eia NERR would result in the installation and use of instruments for scientific
research and data gathering. These instruments include data sondes, meteorological stations,
surface elevation tables, nets, and grab samplers. It is expected that their installation and use
could result in temporary adverse impacts to estuarine habitats, such as negligible
sedimentation, habitat loss, or habitat modification. These impacts are expected to be negligible
because the instruments will be placed and used in a manner designed to minimize negative
impacts to sensitive environments, and in compliance with all environmental, historic
preservation, and other applicable mandates.

Implementation of the research reserve’s education, and outreach programs could help site
partners and key audiences improve their understanding of the ecological value the estuarine
habitats provide. Reserve outreach efforts are anticipated to result in increased participation in
community restoration and stewardship activities intended to improve the ecological character
and functionality of the terrestrial habitats. This increased participation, in turn, is expected to
provide long-term, minor, and indirect beneficial impacts to affected terrestrial habitats. It is for
these reasons that, if designated, the reserve’s research, education, and outreach efforts would
be expected to have long-term, minor beneficial impacts and would not be expected to have any
significant adverse impacts on affected estuarine habitats.

6.2.2.3 Riparian and Freshwater Habitats
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The riparian and freshwater habitats of the project area include streams and associated riparian
buffer areas, and freshwater wetlands. These habitats are all located within the HCDA parcel.
Resulting impacts to riparian and freshwater habitats from the range of alternatives analyzed
are provided in Table 6.16.

Table 6.16 Impacts to riparian and freshwater habitats

No Action Preferred Alternative A Alternative B Alternative C
Alternative
Riparian/ Improved habitat Minor, indirect, Same as preferred Same as preferred Same as preferred
freshwater from partner beneficial impacts alternative. alternative. alternative.
. activities. Long- over the long-term
habitats

term, direct,
major, beneficial
impacts from
rehabilitation of
the lo‘i kalo and
restoration of
He'eia Stream and
buffer. Short-term,
direct, and
negligible adverse
impacts from
erosion and
sedimentation.

from implementation
of reserve programs
(e.g., staff provide
technical assistance
and coordination,
and increased
community support
and patrticipation in
restoration efforts).
Installation of
research and
monitoring
infrastructure leading
to short-term, direct,
negligible, adverse
impacts, such as
sedimentation,
habitat loss, or
habitat modification.

No Action Alternative

Under the no action alternative, there would be no changes to the local partners’ existing or
planned activities within the freshwater and riparian areas of the affected environment. In the
freshwater wetlands, Kako‘o ‘Oiwi, through its Mahuahua ‘Ai o Hoi project plans to establish a
land management program to return the wetlands of He‘eia to productive agricultural, cultural,
and educational use. In cooperation with the Natural Resources Conservation Service, the
group has developed a detailed conservation plan, the implementation of which is in progress
(Townscape 2011). This work includes rehabilitating wetlands to Io'i kalo. The Iofi kalo will be
used to grow different varieties of taro and will also serve as habitat for native birds. Presently,
approximately 12 acre of the freshwater wetlands within the HCDA parcel has been converted
to lo‘i kalo. Kako‘o ‘Oiwi ultimately plans to convert 176 acres into a working agricultural
landscape. Also proposed is potentially restoring a historic poi mill, which would occur only after
any consultations required under applicable federal and/or state law.

As part of the rehabilitation of lo‘i kalo in the wetlands of He'eia, historic kuauna (taro patch

walls) have been identified by a certified archaeologist as part of an archaeological inventory
survey and will be restored to the extent possible. New kuauna will be constructed to replace
kuauna from earlier times are no longer present. Kuauna will be built by excavating soil from
within the lo‘i and using this solil to create the kuauna. In addition, historical agricultural roads

113



and ‘auwai (water conveyance channels) also remain within freshwater wetlands. It is
anticipated that the roads will be rehabilitated and reinforced with geotextile material and ‘auwai
will be restored and vegetated with native riparian plants (USACE 2012c). As needed,
consultation with the State Historic Preservation Division will be conducted.

These planned activities could have potential long-term, direct, major, beneficial impacts
resulting from the rehabilitation of the lo‘i kalo including providing native wildlife habitat, soil and
nutrient retention, clean groundwater, and restored water flow. In the short-term, direct, and
negligible adverse impacts could occur such as increased erosion and sedimentation as soil is
displaced and relocated within an individual lo‘i kalo (e.g., to reinforce kuauna or historic roads).
Water quality impacts resulting from erosion and sedimentation could be an issue. To mitigate
potential water quality impacts, rehabilitation of the lo‘i kalo, historic kuauna and agricultural
roads is expected to occur on clear days when no heavy precipitation is forecasted and not
during the winter months (December through March) when significant precipitation can be
expected (USACE 2012c). Itis anticipated that during the rehabilitation or construction of Ioi
kalo, the waters coming from He‘eia Stream could be temporarily diverted, minimizing risk of
affecting water quality within the Stream. Loose soil and debris would be confined to the lofi
kalo, a relatively closed unit, resulting adverse impacts are expected to be manageable. The
rehabilitation of lo‘i kalo will occur over time, broken up across small segments of the total area,
allowing impacts to be controlled and mitigated.

In the He'eia Stream channel, California grass and other invasive plants dramatically reduce
water flow and adversely affect water quality. Water quality samples collected by the HIMB in
areas of the stream overgrown with California grass suggest that the oxygen content of the
water is so low that it cannot support aquatic animals. Kako‘o ‘Oiwi plans to replace the current
California grass and other invasive plants in the stream with native plants as well as within a
100 ft. wide buffer along both sides of the stream. The stream channel and riparian area will be
restored to improve water quality and flow and provide better habitat for native aquatic plant,
invertebrate, and bird species. Direct, major, beneficial impacts to riparian habitats are likely to
occur over the long-term. These beneficial impacts could include increased native species
abundance and diversity, increased habitat suitable for native species, and improved water
quality.

During the implementation of the restoration effort, it is possible that potential erosion,
sedimentation, and water quality-related impacts could occur when removing the California
grass and replacing it with new species. However, these potential adverse impacts are expected
to be at most short-term, direct, and negligible because best management practices will be used
to minimize sediment transport that could result from plant removal or the planting of new ones.
These activities will occur over time, broken up across small segments of the total area, allowing
impacts to be controlled and mitigated. Erosion control measures could include, avoiding work
during rain events, diverting or controlling drainage, as well as preparing and stabilizing
disturbed soil areas. Mulching, geotextiles mats, fiber rolls, and temporary drainage swales are
examples of best management practices that could be applied to mitigate potential adverse
impacts.
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Preferred Alternative and Alternatives A, B and C

Under the preferred alternative, the site partners’ planned restoration and manipulation activities
described under the no action alternative would continue. The designation of a proposed He‘eia
NERR would, however, add a more comprehensive regional perspective of research,
coordination, and monitoring to existing or planned activities. It is anticipated that under the
preferred alternative, research reserve-related research, coordination, monitoring, and education
could have indirect, minor, beneficial impacts to riparian and freshwater habitats over the long-
term.

As detailed in the FMP, it is anticipated that reserve staff would potentially provide technical
assistance, environmental monitoring and/or planning support, which would tie directly to the
proposed reserve’s ecosystem-based management research activities occurring within the
riparian and freshwater wetland areas. Future reserve staff could potentially work with site
partners to initiate monitoring programs during project implementation to allow for adaptive
management of these restoration and manipulation efforts, as needed. Environmental
compliance reviews would be carried out in advance of each project, and all necessary permits
and authorizations would be obtained. With technical assistance and/or other support from
reserve staff, it is anticipated that the estuarine habitat restoration effort could bring about, in the
long-term, indirect, minor beneficial impacts, particularly to species and ecosystems. For
example, reserve staff could work with site partners to identify and implement appropriate
mitigation measures so that the planned activities described above will be achieved in a manner
that minimizes negative impacts to sensitive environments and species. Mitigation measures
may include actively monitoring for the presence of protected species during the planning and
implementing of site partner activities or working with site partners to ensure that the various
projects are implemented using best management practices to minimize potential water quality
and sedimentation impacts (e.g., using erosion control blankets on the banks of He‘eia Stream).

In addition to providing technical assistance and environmental monitoring support to site
partners, it is anticipated that, once hired, reserve staff would play a key role in coordinating
external partners’ research, monitoring, education and outreach efforts occurring throughout the
research reserve. Thus, reserve designation could improve coordination of these efforts, and
thereby, provide support to the reserve and site partners’ programs aimed at promoting,
understanding and improving riparian and freshwater wetland habitats. This support, in turn, is
expected to provide long-term, minor, and indirect beneficial impacts to affected estuarine
habitats.

Reserve-specific research and monitoring efforts would focus, at least initially, on developing
baseline habitat and ecosystem service data related to riparian and freshwater habitats.
Designation of a proposed He‘eia NERR would result in the installation and use of instruments
for scientific research and data gathering. These instruments include data sondes,
meteorological stations, surface elevation tables, nets, and grab samplers. It is expected that
their installation and use could result in temporary adverse impacts to riparian and freshwater
habitats, such as negligible sedimentation, habitat loss, or habitat modification. These impacts
are expected to be negligible because the instruments will be placed and used in a manner
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designed to minimize negative impacts to sensitive environments, and in compliance with all
environmental, historic preservation, and other applicable mandates.

Implementation of the research reserve’s education, and outreach programs could help site
partners and key audiences improve their understanding of the ecological value the riparian and
freshwater wetland habitats provide. Reserve outreach efforts are anticipated to result in
increased participation in community restoration and stewardship activities intended to improve
the ecological representativeness and functionality of the riparian and freshwater habitats. This
increased participation, in turn, is expected to provide long-term, minor, and indirect beneficial
impacts to affected riparian and freshwater habitats. It is for these reasons that, if designated,
the reserve’s research, education, and outreach efforts would be expected to have long-term,
indirect, minor, beneficial impacts riparian and freshwater habitats and would not be expected to
have significant adverse impacts on affected areas. It is anticipated that the community
restoration and stewardship events would be (e.g., assisting with building lo‘i kalo or removing
California grass) carried out using the best management practices described above and led by
experienced and knowledgeable staff. It is anticipated that potential adverse impacts would be
short-term, direct, and negligible.

6.2.2.4 Marine Habitats
The affected environment features six major habitat classes within the marine environment:

sand, mud, macroalgae, coralline algae, patch reef, and colonized pavement. Of these habitat
classes, the shallow patch reefs provide the highest ecological value and are the targets of the
marine-based restoration efforts within the study area. However, other habitat classes provide
important areas for a variety of different species during different stages of their life cycles.
Resulting impacts to marine habitats from the range of alternatives analyzed are provided in

Table 6.17.

Table 6.17 Impacts to marine habitats

No Action

Preferred
Alternative

Alternative A

Alternative B

Alternative C

Marine
habitats

Long-term, direct,
minor to moderate,
beneficial impacts
from partner
restoration activities.
Short-term, direct,
negligible, adverse
impacts from algae
removal (e.g.
accidental damaging
of coral). Direct
adverse impacts
from boat traffic (e.g.
pollution) and
indirect adverse
impacts waves
created by motorized
vessels.

Minor, indirect,
beneficial impacts
over the long-term
from implementation
of reserve programs
(e.g., staff provide
technical assistance
and coordination,
and increased
community support
and participation in
restoration efforts).
Installation of
research and
monitoring
infrastructure leading
to short-term, direct,
negligible, adverse

Less marine habitat
acreage could
dilute the benefits
described in the
preferred
alternative. Direct
adverse impact on
the marine habitat
(e.g., loss of coral
reef habitat), which
could be temporary
or long-term
depending on the
severity of the
disturbance.
Increased turbidity
could result in
short-term, direct,

Same as preferred
alternative.

Less marine habitat
acreage could
dilute the benefits
described in the
preferred
alternative.
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impacts, such as adverse impact.
sedimentation, Negligible, short-
habitat loss, or term, indirect,
habitat modification. beneficial impacts
could result from
implementing
mitigation
strategies.

No Action Alternative

Under the no action alternative, there would be no changes to the public’s or local partners’
existing or planned activities within the marine areas of the affected environment. Kane‘ohe Bay
is the site of varied and, in places, intense use by humans and other species. Boat traffic in the
bay can have adverse effects on the habitat from spills of oils, fuels, pollutants, and other
wastes, as well as other indirect adverse impacts, such as from the waves created by motorized
vessels. HIMB has its own fleet, which includes a few 17-foot Boston Whalers that have Honda
40-horsepower outboard engines, one or two 22-foot Boston Whalers with twin Yamaha 90-
horsepower outboard engines, and one 40-foot support vessel that can transport up to 10,000
pounds of passengers and cargo (and is available for scientific research and educational project
support, as needed). The 40-foot vessel sometimes picks people up from and drops them off at
a pier at the He'eia Kea Small Boat Harbor. One HIMB boat inventory also references a
community education program boat that can hold up to 49 people that HIMB is expecting to put
into service. The other reserve partners do not report owning motorboats in the inventory of
existing facilities and equipment (Table 8-1) in the FMP.

The boat harbor requires periodic maintenance dredging. This activity is coordinated with
appropriate state and federal agencies to ensure that impacts to marine substrate and coral are
avoided or minimized. Dredging could result in physical removal of substrate and potentially
increase sedimentation. Increased sedimentation could in turn increase turbidity levels,
temporarily reducing visibility within the water column. The physical removal of substrate could
have a direct adverse impact on the marine habitat (e.g., loss of coral reef habitat), which could
be temporary or long-term depending on the severity of the disturbance. Increased turbidity
could result in short-term, direct, adverse impact on the marine habitats by temporarily reducing
the amount of sunlight entering the water column and affecting coral health.

The Department of Land and Natural Resource’s (DLNR) Division of Aquatic Resources (DAR)
is implementing a program to control alien algae on coral reefs in Kane‘ohe Bay. The DAR staff
uses a mechanical suction device called the “Super Sucker” (i.e., an underwater vacuum
system) while snorkeling to collect invasive algae removed by hand from the reefs in Kane‘ohe
Bay. The algae are collected aboard a barge anchored near the site of collection. After the
removal, captive-reared sea urchins are released to graze on the remaining algae and thereby
slow the regrowth of the infestation. The algae is removed from the bay, and given to local
farmers. The algae are high in nutrients and used by the farmers as a natural fertilizer to support
healthy crop growth.
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In addition, the DAR is proposing to establish a coral reef mitigation bank on several patch reefs
within Kane‘ohe Bay, including patch reef 10. DAR is also proposing to use patch reef 9 as a
“control” or reference area to which results in the mitigation bank area could be compared (US
Army Corps of Engineers 2014). In other words, no management or restoration would occur in
patch reef 9. For additional details regarding the mitigation bank process, including how it is
established, used, and managed, refer to the U.S. Army Corps of Engineers Public Notice,
2014. If established, the coral mitigation bank would contribute to the restoration of degraded
patch reefs within the proposed boundaries where invasive algae have taken over and caused
partial or full mortality of live corals. The mitigation bank will direct additional financial resources
to support future efforts to mechanically remove invasive algae and out-plant sea urchins to
patch reef 10.

Finally, the study area also includes 64 acres of coral reefs immediately surrounding Moku o
Lo‘e which comprise the Hawai‘i Marine Laboratory Refuge. This refuge is highly protected by
limitations on public access and a prohibition on the removal of marine organisms, except for
research purposes. Also, in support of the restoration activities described previously an in-situ
pilot coral nursery is currently proposed for a small area off Moku o Lo‘e. The nursery, covering
an area of approximately 5 meters?, is intended to provide source material for DAR-led
restoration efforts by collecting corals damaged by ship groundings and other adverse impacts
(NOAA 2016d). The activity has undergone an environmental compliance review by NMFS,
which found that this activity does not adversely affect listed species or critical habitats. In
addition, NMFS also determined that the activity will have no adverse effect to EFH given the
best management practices being implemented for the activity such as avoiding the placement
of any coral nursery related equipment and materials such as concrete blocks on substrate
colonized by coral. Placement should ideally be on sand only. The impacts of this activity could
potentially have minor beneficial impacts to marine habitats depending on the success of the
project.

Overall, the restoration efforts in the marine habitats are anticipated to result in long-term, direct,
minor to moderate, beneficial impacts, depending on the success of the efforts. The removal of
the algae results in immediate short-term benefits (e.g., improved habitat), however the long-
term success is contingent on the urchin’s presence and survival. If the urchin populations
decline (e.g., disease or reproduction challenges), this would inhibit the sustained pressure the
urchins place on algae growth, and the algae could return to their dominating state. Potential,
short-term, direct, negligible, adverse impacts could occur during the algae removal efforts.
Corals could be inadvertently damaged during the algae removal process. However, damage of
this nature is temporary (i.e., the coral is not expected to die) and is not likely to occur often.

Preferred Alternative and Alternative B

In this section, the Preferred Alternative and Alternative B will be addressed because they
contain the same marine habitats. Under the Preferred Alternative and Alternative B, the
planned restoration activities described under the no action alternative would continue. There
would not be any expected changes in permitted human use of the different marine areas
included within the reserve. It is possible there might be a very small increase in the number of
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boat trips within the bay associated with future reserve visitors, likely practically imperceptible in
terms of the effects on marine habitats given the large volume of existing boat traffic and the fact
that no new types of boats are anticipated to be introduced into the marine landscape with
impacts different from those of current boats used. The designation of a proposed He‘eia NERR
would however add a more comprehensive regional perspective of research, coordination, and
monitoring to existing or planned activities. It is anticipated that under the Preferred Alternative
and Alternative B research reserve-related research, coordination, monitoring, and education
could have indirect, minor, beneficial impacts to marine habitats over the long-term.

As detailed in the FMP, it is anticipated that reserve staff would potentially provide technical
assistance, environmental monitoring and/or planning support, which would tie directly to the
proposed reserve’s ecosystem-based management research activities occurring within the
marine areas. Future reserve staff could potentially work with site partners to initiate monitoring
programs during project implementation to allow for adaptive management of these restoration
and manipulation efforts, as needed. Environmental compliance reviews would be carried out in
advance of each project, and all necessary permits and authorizations would be obtained. With
technical assistance and/or other support from reserve staff, it is anticipated that the marine
habitat restoration effort could bring about, in the long-term, indirect, minor, beneficial impacts,
particularly to marine species and ecosystems. For example, reserve staff could work with site
partners to identify and implement appropriate mitigation measures so that the planned activities
described above will be achieved in a manner that minimizes negative impacts to sensitive
environments and species.

In addition to providing technical assistance and environmental monitoring support to site
partners, it is anticipated that, once hired, reserve staff would play a key role in coordinating
external partners’ research, monitoring, education and outreach efforts occurring throughout the
marine habitats. Thus, reserve designation could improve coordination of these efforts, and
thereby, provide support to the reserve and site partners’ programs aimed at promoting,
understanding and improving marine habitats. This support, in turn, is expected to provide long-
term, minor, and indirect beneficial impacts to affected marine environment.

Reserve-specific research and monitoring efforts would focus, at least initially, on developing
baseline habitat and ecosystem service data related to marine habitats. Designation of a
proposed He‘eia NERR would result in the installation and use of instruments for scientific
research and data gathering. These instruments include data sondes, meteorological stations,
surface elevation tables, nets, and grab samplers. It is expected that their installation and use
could result in short-term adverse impacts to marine habitats, such as negligible sedimentation,
habitat loss, or habitat modification. These impacts are expected to be negligible because the
instruments will be placed and used in a manner designed to minimize negative impacts to
sensitive environments, and in compliance with all environmental, historic preservation, and
other applicable mandates.

Implementation of the research reserve’s education, and outreach programs could help site
partners and key audiences improve their understanding of the ecological value the marine

119



habitats provide. Reserve outreach efforts are anticipated to result in increased participation in
community restoration and stewardship activities intended to improve the ecological character
and functionality of the marine habitats. This increased participation, in turn, is expected to
provide long-term, minor, and indirect beneficial impacts to affected marine habitats. It is for
these reasons that, if designated, the reserve’s research, education, and outreach efforts would
be expected to have long-term, indirect, minor, beneficial impacts marine habitats and would not
be expected to have significant adverse impacts on affected areas.

Alternative A

The implementation of alternative A would result in approximately 300 acres of marine habitats
being excluded from the research reserve boundary compared to the preferred alternative. The
boundary of alternative A excludes reef patches targeted for the coral mitigation bank and
associated control reefs (i.e., reefs 9 and 10). Therefore, under the implementation of alternative
A the linkage between the research reserve’s programs and the proposed coral mitigation bank
would not be cohesive. The potential long-term, direct, minor, beneficial impacts that could result
from the partnership between the research reserve and the DAR, with overlapping boundaries
of the research reserve and the proposed coral mitigation bank, may be lessened (compared
to the preferred alternative). Also, inclusion of the boat harbor within the proposed He‘eia NERR
boundary might have negligible, short-term, indirect, beneficial impacts to the marine
environment in that reserve staff would be able to work with managing authorities to implement
additional mitigation strategies to reduce impacts, such as providing monitoring data that
informs approaches to dredging, which could reduce adverse impacts.

Alternative C

The implementation of alternative C would result in approximately 300 acres of marine habitats
being excluded from the research reserve boundary (compared to the preferred alternative).
The boundary of alternative C excludes reef patches targeted for the coral mitigation bank and
associated control reefs (i.e., reefs 9 and 10). Therefore, under the implementation of alternative
C the linkage between the research reserve’s programs and the proposed coral mitigation back
would not be cohesive. The potential long-term, indirect, minor, beneficial impacts that could
result from the partnership between the proposed He'‘eia NERR and the DAR, with overlapping
boundaries of the research reserve and the proposed coral mitigation back, may be lessened
(compared to the preferred alternative). There would be no anticipated additional impacts to the
marine environment under this alternative.

6.2.3 Living Resources

The discussions below analyze the potential impacts to living resources of the five alternatives
evaluated. The FMP describes the types of activities that reserve partners are working on or
planning that affect flora and fauna, as well as how reserve activities would support efforts to
study and restore different environments and species. If there is any need for scientific
collection or destructive sampling of aquatic flora, fauna, coral, or other living organisms,
researchers might be required to obtain permits from the Hawai‘i DAR or the Hawai‘i Division of
Forestry and Wildlife (DOFAW), in the case of birds, for example. If there were a need for
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scientific collection or destructive sampling of federally protected species, authorizations would
be obtained, if needed, from the US Fish and Wildlife Service (USFWS) and/or the National
Marine Fisheries Service (NMFS).

6.2.3.1 Flora

6.2.3.1.1 Terrestrial Flora

Individual projects that have the potential to impact terrestrial flora have been summarized
above. For more information about potential habitat manipulations, see above subchapter on
“Terrestrial Habitats.” Resulting impacts to terrestrial flora from the range of alternatives
analyzed are provided in Table 6.18.

Table 6.18 Impacts to terrestrial flora

No Action Preferred Alternative Alternative Alternative
Alternative A B C
Terrestrial Minor to moderate, Minor, long-term benefits Same as Same as Same as
Flora direct, beneficial from reserve support for preferred preferred alternative B.
impacts to some research, planning, and alternative, alternative,

species over the long
term from restoration
projects. Minor
indirect and direct
adverse impacts to
some plants removed
(largely invasive
species). Adverse,
short- and long-term
impacts to species not
targeted for removal
from proposed
projects vary, but
would typically be
minor. Other stressors
could also have
moderate adverse
effects on plant
species, e.g.,
hydrologic alterations
and introduction of
invasive species.

observations, which could
support integration of
BMPs and adaptive
management into
projects, producing long-
term, minor, indirect,
beneficial effects. Minor
indirect benefits from
reserve education efforts.
Installing monitoring
devices could cause
short-term, negligible
adverse impacts.

except another
200 acres of
land would be
included in the
reserve, adding
impacts of the
types described
under the
preferred
alternative from
Reserve-initiated
activities in that
parcel (including
restoration of
forested areas).

except for effects
of including a
smaller terrestrial
area in the
reserve.
Benefits to flora
from reserve
research,
coordination,
and monitoring
could be
reduced, limiting
the impact and
efficacy of
reserve
programs and
reducing reserve
benefits
compared to the
preferred
alternative.

No Action Alternative
There could be minor to moderate, direct, beneficial impacts to some terrestrial flora species
over the long term from restoration projects. Some of these projects and other activities could
directly and indirectly impact plants by modifying such characteristics as light availability, soil-
water regimes, nutrient cycling and species composition (e.g., replacing invasive species that
dominate terrestrial areas with native species). Minor indirect and direct adverse impacts to
some plants removed (largely invasive species). Adverse, short- and long-term impacts to
species not targeted for removal would vary, but typically be minor. For more information about

habitat modifications planned, see above subchapter on “Terrestrial Habitats.” Other stressors
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could also have moderate adverse effects on plant species (e.g., hydrologic alterations,
introduction of invasive animal species).

Preferred Alternative

The preferred alternative is expected to include the same activities described in the no action
alternative, plus additional support from reserve staff for research, planning and coordination,
monitoring, etc., which could facilitate integration of best management practicies (BMPs),
mitigation measures, monitoring, and adaptive management into projects, producing long-term,
minor, indirect, beneficial effects. Additional indirect benefits would be expected to derive from
reserve education efforts. New reserve initiatives could have negligible to minor adverse effects
to some species from restoration, manipulation, and/or monitoring efforts. There could also be
impacts to localized areas of developing spaces in which visitors could congregate; potential
impacts of any such projects would be analyzed in the future, as part of the environmental
compliance process.

Alternative A

Under alternative A, the consequences in terrestrial areas would be similar to under the
preferred alternative, except another 200 acres of terrestrial areas would be included within the
reserve, and there could be additional minor adverse and beneficial impacts of Reserve-initiated
activities in that area, such as those that could result from regularly bringing visitors to the
additional parcel, restoring it (e.g., reducing the number of invasive plants), and conducting
research there.

Alternatives B and C

The impacts to terrestrial flora of alternative B are expected to be the same as those under the
preferred alternative, except that there would be reduced impacts associated with including a
smaller terrestrial area in the reserve, such as reducing the adverse and beneficial impacts from
reserve staff involvement in projects affecting flora. The benefits to flora from reserve research,
coordination, and monitoring would be expected to be less widespread under these two
alternatives than they would be under the preferred alternative, limiting the impact and efficacy
of these reserve programs and providing reduced benefits to terrestrial flora compared to the
preferred alternative.

6.2.3.1.2 Estuarine Flora

Individual projects that have the potential to impact estuarine flora have been summarized
above. For more information about potential habitat manipulations, see above subchapter on
“Estuarine Habitats.” Resulting impacts to estuarine flora from the range of alternatives
analyzed are provided in Table 6.19.

Table 6.19 Impacts to estuarine flora

No Action Preferred Alternative Alternative Alternative
Alternative A B C
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Estuarine
Flora

Effects from efforts to
manipulate estuarine
systems, including
restoring the fishpond,
nearby wetlands, and a
historic taro patch and
fishpond. Minor to
moderate, long-term,
direct and indirect
adverse and beneficial
effects to some flora
and associated
ecosystem services.
Other stressors include
nonpoint source
pollution and climate
change.

Adds minor, long-term,
indirect benefits from
reserve support for
research, planning, and
observations, which could
facilitate integration of
BMPs and adaptive
management into
projects, producing long-
term, minor, indirect,
beneficial effects. Minor,
indirect benefits from
reserve education efforts.
Installing monitoring
devices could cause
short-term, negligible
adverse impacts.

Same as
preferred
alternative.

Same as
preferred
alternative.

Same as
preferred
alternative.

No Action Alternative
Under baseline conditions, there are already plans to further restore or modify estuarine
systems, including at the fishpond (including to remove invasive species within it) and in other
areas dominated by mangroves. These manipulations could cause negligible to moderate,
short-term (e.g., during construction phases) or long-term, direct and indirect adverse and
beneficial effects to some flora species (e.g., from changes to competition, predation, or
composition). For example, there would be adverse impacts to the invasive species removed
from the fishpond. Changes wrought by manipulations could enhance ecosystem services
(Hawai'i Office of Planning 2016). Of the changes to estuarine systems underway and planned,
recreating loko i‘a kalo and efforts to remove invasive species from estuarine systems might
have the most perceptible effects on the distribution, abundance, and health of plant species.

Other stressors affecting estuarine areas include nonpoint source pollution, development, and
climate change.

Preferred Alternative and Alternatives A, B and C

Under this alternative, all the same activities would be expected to occur as under the no action
alternative, plus additional support from reserve staff for research, planning and coordination,
monitoring, etc., which could facilitate integration of BMPs, mitigation measures, monitoring, and
adaptive management into projects, producing additional long-term, minor, indirect, beneficial
effects. Additional indirect benefits are expected from reserve education efforts about native and
invasive plant species, for example. New reserve initiatives could have negligible to minor
adverse effects to some plant species from restoration, manipulation, and/or monitoring efforts.
There could also be adverse impacts to plants in localized areas where facility development
occurs to allow visitors and staff to congregate and work. The potential impacts of any such
projects would be analyzed in the future, as part of the environmental compliance process.

6.2.3.1.3 Riparian and Freshwater Flora

Individual projects that have the potential to impact riparian and freshwater flora have been
summarized above. For more information about potential habitat manipulations, see above
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subchapter on “Riparian and Freshwater Habitats.” Resulting impacts to riparian and freshwater
flora from the range of alternatives analyzed are provided in Table 6.20.

Table 6.20 Impacts to riparian and freshwater flora

No Action Preferred Alternative Alternative Alternative
Alternative A B C
Riparian Species composition Adds minor, long-term, Same as Same as Same as
and would change along indirect benefits from preferred preferred preferred
He‘eia Stream and in reserve support for alternative. alternative. alternative.
Freshwater the He'eia wetlands. research, planning, and
Flora Where invasive plants observations, which could

are removed and
replaced with native or
naturalized flora, there
would be negligible to
minor, short-term,
adverse impacts to
flora removed and
moderate to major,
long-term, beneficial
impacts to species
present post-
restoration. Short-term,
indirect, negligible
adverse impacts to
flora could occur from
foot traffic in riparian
areas, restoration of
the taro patch walls,
and road rehabilitation.
Long-term, major,
direct benefits would
arise from the
ecosystem services
provided by the
species planted
(including taro).
Another stressor is
reduced stream flow.

facilitate integration of
BMPs and adaptive
management into
projects, producing long-
term, minor, indirect,
beneficial effects on
plants. Minor, indirect
benefits from reserve
education efforts.
Installing monitoring
devices could cause
short-term, negligible
adverse impacts.

No Action Alternative
Stressors affecting plants under the no action alternative include development and invasive
species that compete with and/or prey on plants. Because of activities already underway or
planned by Kako‘o ‘Oiwi, species composition is expected to change along He‘eia Stream and
in the He‘eia wetlands on the HCDA parcel. Where invasive plants are removed and replaced
with native or naturalized flora, minor or negligible, short-term adverse impacts to flora removed
and major, long-term, direct, beneficial impacts to the species present post-restoration are
expected. Native species abundance and diversity would be expected to grow as a result of the
stream restoration project. Also, long-term, major, direct benefits from the ecosystem services
provided by the species planted (including the taro to be cultivated in the restored lo‘i kalo or
taro patches) would be expected, such as providing habitat suitable for native animal species.
Any adverse impacts to some plants in the taro patches from the efforts to restore to lo‘i kalo,
including the taro patch walls and the maintenance roads, are expected to be short-term and
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negligible, primarily during the rehabilitation efforts. There are a number of other relevant
stressors, such as reduced stream flow.

Preferred Alternative and Alternatives A, B and C
The preferred alternative is expected to include the same activities as the no action alternative,
plus additional support from reserve staff for research, planning and coordination, monitoring,
etc., could facilitate integration of BMPs, mitigation measures, monitoring, and adaptive
management into projects, producing long-term, minor, indirect, beneficial effects. Additional
indirect benefits would derive from reserve education efforts about native and invasive plant
species, for example. New reserve initiatives could have negligible to minor adverse effects to
some plant species from restoration, manipulation, and/or monitoring efforts. There could also
be adverse impacts to plants in localized areas where any future facility development occurs.
The potential impacts of any such projects would be analyzed in the future, as part of the
environmental compliance process.

6.2.3.1.4 Marine Flora
Individual projects that have the potential to impact terrestrial flora have been summarized
above. For more information about potential habitat manipulations, see above subchapter on
“Marine Habitats.” Resulting impacts to marine flora from the range of alternatives analyzed are
provided in Table 6.21.

Table 6.21 Impacts to marine flora

No Action Preferred Alternative Alternative Alternative
Alternative A B C
Marine Human activities in Adds minor to moderate, Some of the Same as Similar minor
Flora marine areas have long-term beneficial same impacts as | preferred beneficial
minor long-term impacts to some plant under the alternative. effects as under
adverse impacts on species from reserve preferred alternative A
marine flora. Removal support for research, alternative, from possible
of alien algae would planning, and without the Reserve-
moderate, long-term, observations, which could | benefits reserve supported

beneficial impacts to
native algae and
potentially other marine
flora (and negligible,
short-term adverse
impacts on the invasive
algae removed). If
approved, the coral
reef mitigation bank
would result in
restoration of patch
reef 10. Dredging at
the boat harbor and
boat traffic throughout
the bay have the
potential to have direct,
minor adverse effects

support integration of
BMPs and adaptive
management into
projects, producing long-
term, minor, indirect,
beneficial effects. Minor
indirect benefits from
reserve education efforts.
Negligible to minor
adverse effects to some
plant species in areas in
areas where there are
additional boat trips.
Installing monitoring
devices could cause
short-term, negligible
adverse impacts.

staff could bring
to work in reefs
7-10 by assisting
with coordination
and monitoring,
because those
reefs would not
be part of the
reserve. If the
boat harbor were
included within
the reserve, it is
possible that
reserve staff
provide technical
assistance about
additional ways

restoration and
possible minor
adverse effects
from increased
boating. Since
reefs 7-10
would not be
included within
the reserve,
those areas
would benefit
from funding or
technical
assistance
related to
research,
monitoring,
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on plants that are to mitigate the education, and
damaged or destroyed adverse effects habitat

during dredging, the of dredging. restoration that
transits of boats (e.qg., could be

by their propellers), etc. associated with
Climate change is an reserve
example of another designation.
stressor.

No Action Alternative

Under current conditions, boat traffic, fishing, other recreational use, sediment transport, and
other anthropogenic activities would continue to have minor long-term adverse impacts on
marine flora. Climate change is an example of another stressor. In addition, practices designed
to remove alien algae from coral reefs (e.g., use of a “Super Sucker” and introduced urchins)
would have minor to moderate, long-term, beneficial impacts to native algae and potentially
other marine flora, but could also have negligible, short-term adverse impacts on alien algae
and potentially other marine flora. The State of Hawai‘i would continue to manage different
marine areas for different uses, including in the Ocean Recreational Management Area and
Marine Laboratory Refuge. See above for more information about marine habitat modification.
For example, the He‘eia Kea Small Boat Harbor requires periodic maintenance dredging, which
removes flora and fauna that live on the seafloor of the areas dredged and has the potential to
cause other effects described above.

Preferred Alternative and Alternative B

Impacts of the preferred alternative are expected to be similar to those described under the no
action alternative, plus there could be additional minor to moderate, long-term beneficial impacts
from reserve support for research, planning, coordination, and monitoring of the types of projects
underway and proposed. This assistance could support integration of BMPs, mitigation
measures, monitoring, and adaptive management into projects, producing long-term, minor,
indirect, beneficial effects. Reserve education efforts could bring additional possible minor
indirect benefits. Future reserve initiatives could have negligible to minor adverse effects to
some plant species where habitats are manipulated, infrastructure is installed, or additional
boating associated with reserve researchers, managers, or visitors occurs. The preferred
alternative would also be expected to bring additional moderate, long-term, beneficial effects to
some plant species, particularly those that provide ecosystem services, such as in coral reefs.

Alternative A

Under alternative A, there would be some of the same impacts as under the preferred
alternative, without the benefits reserve staff could bring to work in reefs 7-10 by assisting with
coordination and/or monitoring, because those reefs would not be included within the reserve. If
the boat harbor were included in the He‘eia Reserve, staff affiliated with the reserve could
potentially work with harbor management to implement additional mitigation strategies to reduce
impacts of dredging. Although it is possible that reserve staff could still work with harbor
management to reduce potential marine flora impacts, it could be expected that greater
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collaboration or opportunities to address these impacts would be available if the harbor is
included within the proposed boundaries.

Alternative C

Under alternative C, there could be some of the same impacts as under the preferred
alternative, without the benefits reserve staff could bring to work in reefs 7-10 by assisting with
coordination and/or monitoring, because those reefs would not be included within the reserve.

6.2.3.2 Fauna

6.2.3.2.1Terrestrial Fauna
Individual projects that have the potential to impact terrestrial fauna have been summarized
above. For more information about potential habitat manipulations, see above subchapter on
“Terrestrial Habitats.” Resulting impacts to terrestrial fauna from the range of alternatives
analyzed are provided in Table 6.22.

Table 6.22 Impacts to terrestrial fauna

No Action Preferred Alternative A | Alternative Alternative
Alternative B C

Terrestrial Potential minor to Adds minor, indirect, Same as Same as Same as
Fauna moderate, direct, long-term benefits from preferred preferred alternative B.

beneficial impacts to reserve support for alternative, except | alternative,

some species over research, planning, and another 200 acres | except for effects

the long term from observations, which could | of land would be of including a

habitat restoration support integration of included in the smaller terrestrial

efforts, particularly BMPs and adaptive reserve, adding area in the

upland reforestation.
Possible indirect and
direct, short- and
long-term, negligible
to minor, adverse
impacts to any fauna
species displaced.
Other stressors could
also have moderate to
major effects, e.g.,
habitat fragmentation.

management into
projects, producing long-
term, minor, indirect,
beneficial effects. Minor
indirect benefits to some
species from reserve
education efforts.
Installing monitoring
devices could cause
temporary, negligible
adverse impacts to some
species by modifying
habitats.

impacts of the
types described
under the
preferred
alternative from
Reserve-initiated
activities in that
parcel (e.g.,
long-term,
indirect, minor
beneficial impacts
from habitat
restoration).

reserve.
Benefits to fauna
from reserve
research,
coordination,
and monitoring
could be
reduced, limiting
the impact and
efficacy of these
reserve
programs and
reducing reserve
benefits
compared to the
preferred
alternative.

No Action Alternative
Potential minor to moderate, direct, beneficial impacts to some species could result over the
long term from habitat restoration efforts, particularly upland reforestation. There might also be
indirect and direct, short- and long-term, negligible to minor, adverse impacts to any fauna
species displaced during manipulation and restoration projects. Stressors outside the control of

127




reserve partners could have moderate to major effects (e.g., changes to numbers or types of
predators and habitat fragmentation).

Preferred Alternative

This alternative is expected to have the same impacts as the no action alternative, plus
additional minor, indirect and long-term benefits from reserve support for research, planning,
coordination, and observations. This assistance could support integration of BMPs, mitigation
measures, monitoring, and adaptive management into projects in the study area. There might
also be some minor indirect benefits to some animal species from reserve education efforts,
associated with public awareness, understanding and subsequent action (e.g., to protect
sensitive species). Installation of monitoring devices could potentially have temporary, negligible
adverse impacts to some species by slightly modifying habitat in localized areas. To the extent
that there might be additional impacts in localized areas from future, in-situ reserve projects or
development of additional facilities, potential impacts would be analyzed in the future as part of
environmental compliance processes, after projects are proposed.

Alternative A

This alternative is expected to have the same consequences as the preferred alternative, but
another 200 acres of land would be included within the reserve. Thus, there could be additional
long-term, indirect, minor beneficial impacts from improvements to fauna habitat resulting from
restoration and indirect short-term adverse effects from manipulation activities related to reserve
support for activities in the additional parcel.

Alternatives B and C

The consequences of this alternative are expected to be similar to those under the preferred
alternative, except for the consequences of including a smaller terrestrial area in the reserve,
which could reduce the impacts (both adverse and beneficial) resulting from reserve staff
involvement in projects affecting fauna. The benefits to fauna from reserve research,
coordination, and monitoring could be reduced, limiting the impact and efficacy of these reserve
programs and providing reduced benefits to terrestrial fauna compared to the preferred
alternative.

6.2.3.2.2Estuarine Fauna

Individual projects that have the potential to impact estuarine fauna have been summarized
above. For more information about potential habitat manipulations, see above subchapter on
“Estuarine Habitats.” Resulting impacts to estuarine fauna from the range of alternatives
analyzed are provided in Table 6.23.

Table 6.23 Impacts to estuarine fauna

No Action Preferred Alternative A | Alternative Alternative
Alternative B C
Estuarine Effects from efforts to Adds minor, indirect long- | Same as Same as Same as
Fauna manipulate estuarine term benefits from preferred preferred preferred
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systems, including
restoring the fishpond,
nearby wetlands, and a
taro patch and fishpond,
could result in minor to
moderate, long-term,
direct and indirect
beneficial effects to
some fauna species, as
well as minor adverse
effects to other species
that use these habitats.
Other stressors include
disease and predation.

reserve support for
research, planning, and
observations, which could
support integration of
BMPs and adaptive
management into
projects, producing long-
term, minor, indirect
benefits. Minor indirect
benefits from reserve
education efforts.
Installing monitoring
devices could cause
short-term, negligible

alternative.

alternative.

alternative.

adverse impacts by
modifying habitats.

No Action Alternative

A number of efforts are underway or planned that are expected to result in modification of
estuarine systems, including efforts to restore the fishpond and the mangroves along its
perimeter, to remove invasive species as part of restoring nearby wetlands, and to recreate a
loko i‘a kalo (combined taro patch and fishpond) in brackish wetlands. These restoration
projects have the potential to cause direct and indirect, moderate, short- and long-term
beneficial impacts to fauna, including birds and fish (potentially yielding major benefits to the
habitat as a whole, as described under the “Estuarine Habitats” subchapter). There could also
be some additional minor, short-term and/or long-term, direct and indirect, adverse effects to
some fauna species that utilize existing habitats that are undergoing or will undergo alteration.
Other stressors that affect estuarine fauna include disease and predation.

Preferred Alternative and Alternatives A, B, and C

Beyond the impacts described above under the no action alternative, this alternative is expected
to bring about additional minor, indirect and long-term benefits to some species from reserve
support for research, planning, coordination, and observations. This assistance could support
integration of BMPs, mitigation measures, monitoring, and adaptive management into projects.
In addition, there could be minor, indirect benefits to some species from reserve education
efforts, associated with subsequent behavior modification efforts (e.g., to protect sensitive
species). Installation of monitoring devices could potentially have temporary, negligible adverse
impacts to some species by slightly modifying habitat in localized areas. To the extent that there
might be additional impacts in localized areas from future, in-situ reserve projects or
development of additional facilities, potential impacts would be analyzed in the future as part of
environmental compliance processes, after projects are proposed.

6.2.3.2.3Riparian and Freshwater Fauna

Individual projects that have the potential to impact riparian and freshwater fauna have been
summarized above. For more information about potential habitat manipulations, see above
subchapter on “Riparian and Freshwater Habitats.” Resulting impacts to riparian and freshwater
fauna from the range of alternatives analyzed are provided in Table 6.24.
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Table 6.24 Impacts to riparian

and freshwater fauna

No Action Preferred Alternative A | Alternative Alternative
Alternative B C
Riparian Efforts to enhance Adds minor, long-term, Same as Same as Same as
and habitat for fish and indirect benefits from preferred preferred preferred
other fauna along reserve support for alternative. alternative. alternative.
Freshwater He‘eia Stream and in research, planning, and
Fauna the He'eia wetlands observations, which could

would lead to
negligible, short-term
adverse impacts to
fauna present while
restoration (of taro
patch walls, roads,
etc.) is underway,
followed by moderate
to major long-term,
beneficial impacts to
some of the species
that use the habitat
after restoration,
including fish in the
stream and waterbirds
drawn to areas with
lo‘i kalo (taro
patches). Another
stressor is reduced
stream flow.

facilitate integration of
BMPs and adaptive
management into
projects, producing long-
term, minor, indirect,
benefits to some species.
Minor indirect benefits to
some species from
reserve education efforts.
Installing monitoring
devices could cause
temporary, negligible
adverse impacts by
modifying habitats.

No Action Alternative
Efforts to enhance habitat for fish and other fauna along He‘eia Stream and in the He‘eia
wetlands are expected to lead to negligible, short-term, adverse impacts to fauna present while
restoration is underway. The restoration efforts are expected to be followed by moderate to
major long-term, beneficial impacts to some of the animal species that use the habitat, including
fish in the stream and waterbirds drawn to areas with restored lo‘i kalo (taro patches). An
example of another stressor affecting riparian and freshwater fauna is reduced stream flow.

Preferred Alternative and Alternatives A, B and C

These alternatives are expected to have the same impacts as the no action alternative, plus
there would be additional minor, indirect long-term benefits to some species from reserve
support for research, planning, coordination, and observations. This assistance could support
integration of BMPs, mitigation measures, monitoring for target species, and adaptive
management into projects, leading to long-term, minor, indirect, beneficial effects on some
species. There could also be minor, indirect benefits to some species from reserve education
efforts, associated with public awareness, understanding and subsequent action (e.g., to protect
sensitive species). In addition, installation of monitoring devices could cause temporary,
negligible adverse impacts to some species by slightly modifying habitat in localized areas. To
the extent that there might be additional impacts in localized areas from future, in-situ reserve
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projects or development of additional facilities, potential impacts would be analyzed in the future
as part of environmental compliance processes, after projects are proposed.

6.2.3.2.4Marine Fauna
Individual projects that have the potential to impact terrestrial fauna have been summarized

above. For more information about potential habitat manipulations, see above subchapter on
“Marine Habitats.” Resulting impacts to marine fauna from the range of alternatives analyzed
are provided in Table 6.25.

Table 6.25 Impacts to marine fauna

No Action Preferred Alternative A | Alternative Alternative
Alternative B C
Marine Human activities in marine Adds minor, indirect, | Some of the same | Same as Similar effects
Fauna areas have moderate to long-term benefits to | impacts as under preferred as listed under
major, short- and long-term | some species from the preferred alternative. the preferred

adverse impacts on fauna.
Removal of alien algae
would have moderate,
long-term, beneficial
impacts to reef-dwelling
species, but could also
have negligible, short-term
adverse impacts on any
coral accidentally
damaged. The proposed 5-
square meter in-situ pilot
coral nursery is unlikely to
have more than negligible
impacts to fauna in the
Hawai'‘i Marine Laboratory
Refuge. The coral reef
mitigation bank would
enable restoration of patch
reef 10, which would have
moderate, long-term, direct
benefits to the reef
community. Dredging at
and boat traffic throughout
the bay have the potential
to have direct and indirect,
moderate to major adverse
effects on fauna (e.g.,
because behavioral
patterns can be altered by
dredging, the transits of
boats etc.). Other stressors
include climate change.

reserve support for
research, planning,
and observations,
particularly related to
species targeted for
protection. Reserve
assistance could
integrate BMPs and
adaptive
management into
projects, leading to
long-term, minor,
indirect benefits to
some species,
particularly those
targeted for
restoration. Minor
indirect benefits from
reserve education
efforts. Installing
monitoring devices
could cause short-
term, negligible
adverse impacts by
modifying habitats.
Negligible to minor
adverse effects to
some species in
areas where there
are additional boat
trips.

alternative,
without the
benefits reserve
staff could bring to
work in reefs 7-10
by assisting with
coordination
and/or monitoring,
because those
reefs would not be
part of the
reserve.
Additional minor,
adverse, short-
and long-term
effects to fauna
near the small
boat harbor if it
were within the
reserve because it
is heavily
trafficked and
regularly dredged.

alternative.
However,
because reefs
7-10 would not
be included
within the
reserve, those
areas would not
receive benefits
that derive from
the funding and
technical
assistance
related to
research,
monitoring,
education, and
habitat
restoration
associated with
reserve
designation.

No Action Alternative
Under current conditions, boat traffic, fishing, other recreational uses (including snorkeling and
diving), sediment transport, and other anthropogenic activities have moderate to major short-
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and long-term adverse impacts on a variety of marine fauna. For example, dredging (including
at the boat harbor) and vessels that traverse the bay have the potential to have direct and
indirect, moderate to major adverse effects on fauna, e.g., causing adverse behavioral changes
or mortality to some fauna. Other stressors include climate change. Uses within different
portions of the study area are subject to some restrictions, most notably in the Hawai‘i Marine
Laboratory Refuge. The proposed 5-square meter in-situ pilot coral nursery is unlikely to have
more than negligible impacts to fauna in the vicinity, but could offer major benefits to reefs
outside the study area to which coral is transplanted in the future. Removal of alien algae from
coral reefs would have minor to moderate, long-term, beneficial impacts to coral reefs and
species dependent on these habitats, but could also have negligible, short-term adverse
impacts on any coral accidentally damaged. If approved, the coral reef mitigation bank is
expected to result in restoration of patch reef 10, which would have moderate, long-term, direct
benefits to the reef community.

Preferred Alternative and Alternative B

These alternatives are expected to have the same impacts as the no action alternative, plus
additional minor to moderate, indirect, long-term benefits to some species from reserve support
for research, planning, coordination, and observations, particularly animal populations targeted
for enhancement or protection. Reserve assistance could support integration of BMPs,
mitigation measures, monitoring for target species, and adaptive management into projects,
leading to long-term, minor, indirect, beneficial effects on some species. There could be
moderate, long-term, indirect benefits to some species from reserve education efforts,
associated with public awareness, understanding and subsequent action (e.g., to protect
sensitive species). Installation of monitoring devices could cause temporary, negligible adverse
impacts to some species by causing habitat modifications in localized areas. To the extent that
there might be additional impacts in localized areas from future, in-situ reserve projects or
development of additional facilities, potential impacts would be analyzed (as part of
environmental compliance reviews), after projects are proposed. In addition, there could be
negligible to minor adverse effects to some species in areas where there are additional boat
trips or where infrastructure is installed.

Alternative A

This alternative is expected to result in some of the same impacts as the preferred alternative,
without the benefits reserve staff could bring to work in reefs 7-10 by assisting with coordination
and/or monitoring, because those reefs would not be part of the reserve. If the boat harbor were
included in the reserve, it is possible that reserve staff might be able to offer technical
assistance regarding additional mitigation measures that could reduce the adverse effects of
dredging in the boat harbor.

Alternative C

This alternative is expected to result in effects similar to those listed under the preferred
alternative. However, because reefs 7-10 would not be included within the reserve, those areas
would not receive the benefits (most of them indirect) that derive from funding or technical
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assistance related to research, monitoring, education, and habitat restoration that could be
associated with reserve designation.

6.2.3.3 Special-Status Species and Habitat

The following discussions address species and habitats with special status pursuant to the
Endangered Species Act (ESA) and the Magnuson-Stevens Fishery Conservation and
Management Act. The descriptions of effects relating to species protected under ESA and
critical habitat use several terms defined by NMFS and USFWS. They are as follows (NOAA
2011, NOAA 20149):

No Effect: The action will have no direct or indirect effect on the species or critical habitat.

May Affect But Not Likely to Adversely Affect: All effects of the action on listed species or
critical habitat will be discountable, insignificant, or completely beneficial.** With respect to
critical habitat, this determination applies if defined essential features of the critical habitat are
not present or if essential features are present, but the action cannot plausibly affect them.

Likely to Adversely Affect: Adverse effects on listed species or critical habitat may occur
(including take) as a direct or indirect result of the proposed action, and the effects are not
discountable, insignificant, or completely beneficial. This determination applies even if the
overall effect of the proposed action is beneficial.

Insignificant Effects: The action could plausibly affect species, but the effects cannot be
meaningfully detected, measured, or evaluated. Any effect will not harm, harass, or otherwise
result in take of a listed species. With respect to critical habitat, insignificant effects may be
temporary or minor, but cannot have a discernible impact on the conservation function of the
essential features of the critical habitat unit.

Discountable Effects: Potential effects that are extremely unlikely to occur.

Completely Beneficial Effects: All potential effects that might result to individual plants or
animals are positive.

6.2.3.3.1 Threatened and Endangered Species

Based on initial technical assistance from the USFWS and NMFS, the Office for Coastal
Management (OCM) does not anticipate that reserve designation would adversely impact
endangered or threatened species potentially present in the study area. During the public
comment period for this final EIS, OCM plans to consult with NMFS and USFWS, pursuant to

¥ For more information about possible rationales for this determination, see
http://www.fpir.noaa.gov/Library/PRD/ESA%20Consultation/pdf%?20files%200f%20word%20docs/Effects
%?20Determination%20Guidance%20-%206.14.11.pdf.

133


http://www.fpir.noaa.gov/Library/PRD/ESA%20Consultation/pdf%20files%20of%20word%20docs/Effects
http://www.fpir.noaa.gov/Library/PRD/ESA%20Consultation/pdf%20files%20of%20word%20docs/Effects

Section 7 of the ESA, the results of the consultations will be published in the Final EIS and
information summarized herein will be updated, if needed. If a reserve is designated, OCM
would expect reserve staff to work with partners, members of the community, and visitors to
ensure they are aware of BMPs to be followed when their activities could impact any threatened
or endangered species. For instance, reserve staff can refer to BMPs for marine protected
species, such as those in a handbook jointly developed by NOAA and Hawai‘i DLNR in 2007
(NOAA and DLNR 2007). There are BMPs distributed by USFWS for species under its
jurisdiction, as well. Reserve designation could have beneficial effects on species protected
under ESA by addressing recovery strategies that align with the proposed reserve’s FMP. OCM
developed a preliminary evaluation of the potential consequences to listed species of the
alternatives considered, which suggested reserve implementation would not be likely to result in
adverse impacts to species. If a reserve is designated, future federal actions (including actions
funded through NOAA cooperative agreements) would be evaluated individually to determine
any necessary compliance activities pursuant to applicable mandates, including ESA. Resulting
impacts to threatened and endangered species from the range of alternatives analyzed are
provided in Table 6.26.

Table 6.26 Impacts to threatened and endangered species

No Action Preferred Alternative A Alternative B Alternative C
Alternative
Threatened Depending on Depending on the Depending on the Depending on the Depending on the
the species, species, potential species, potential species, potential species, potential
and potential impacts range from | impacts range from impacts range from impacts range from
Endangered | impacts from no effect, to no effect, to no effect, to no effect, to
Speci es existing completely completely beneficial | completely beneficial | completely beneficial

activities range
from having no

beneficial effects,
to not likely to

effects, to not likely
to adversely affect

effects, to not likely
to adversely affect

effects, to not likely
to adversely affect

effect, to adversely affect the | the species, based the species, based the species, based
completely species, based on on the expectation on the expectation on the expectation
beneficial the expectation that | that applicable that applicable that applicable BMPs
effects, to applicable BMPs BMPs will be BMPs will be will be followed.
adverse will be followed. followed. followed.

impacts on the

species.

Based on technical assistance from USFWS and NMFS, OCM has identified a number of
species listed as threatened or endangered under the ESA that could potentially be affected by
the proposed action (even if they are not within the immediate project area). The alternatives
are expected to impact each species (or group of species) differently. The anticipated effects to
threatened and endangered species from reserve designation are summarized in Table 6.27,
then discussed in greater detail below.

Table 6.27 Potential effects of reserve designation on listed species

Listed Species

Potential Effects of Reserve Designation

134




Blackline Hawaiian damselfly May affect, but is not likely to adversely affect
Hawaiian Yellow-faced Bees (six May affect, but is not likely to adversely affect
species)

Hawaiian hoary bat May affect, but is not likely to adversely affect
Newell’'s shearwater No effect

Endangered Hawaiian waterbirds (four | May affect, but is not likely to adversely affect
species)

Hawaiian goose No effect

Sea turtles (green and hawksbill) May affect, but is not likely to adversely affect
Hawaiian monk seal May affect, but is not likely to adversely affect
Main Hawaiian islands insular false May affect, but is not likely to adversely affect
killer whale

While there would be no anticipated effects to listed species associated with designation of a
reserve in and of itself, designation would set in motion a number of potential future activities
that may affect listed species. For example, an assessment of future facility needs would be
conducted for the proposed He'eia Reserve, if designated. The needs assessment would
identify future facility requirements and potential sites and that could potentially be followed by
construction of new facilities. Additionally, future research and monitoring actions could
potentially affect threatened or endangered species. OCM intends to complete the required
environmental compliance evaluations, including consultations under Section 7 of the ESA, after
individual actions are proposed, when OCM has sufficient details about the methods and
locations of the activities.

The research objectives of proposed He'eia NERR, as described in the FMP, are guided by the
underlying view that baseline environmental data and reference conditions will help researchers
to understand the magnitude of change in the various He’eia ecosystems. It is possible that
research at the proposed reserve will need to go beyond passive activities such as ecological
and water guality monitoring information obtained through instruments and observations, to
more active fieldwork that may involve experimentation and manipulation in order to meet the
broader research objectives of the proposed reserve. If future research activities will require
consultation under Section 7 of the ESA or other consultations under state or federal laws, as
appropriate, OCM will carry out the consultations, and researchers may be required to obtain
the appropriate authorizations. Environmental compliance reviews occur during review of
federal financial assistance actions.

A _Blackline Hawaiian damselfly (M ladrion nigroham m_nidrolin m

As noted in Chapter 5, the blackline Hawaiian damselfly was reportedly observed within the
middle reach of He'eia Stream during at least one previous survey (Parham et al. 2008). The
map in the associated report shows the species was found in He'eia Stream upstream of the
parcels being considered for inclusion in the proposed reserve. OCM did not identify any other
reports of the species in the study area. The blackline Hawaiian damselfly prefers headwaters
and mid-reach portions of perennial slow-moving streams and associated or seep-fed pools.
The species is found along portions of streams not occupied by non-native predatory fish,
typically the headwaters or upper reaches of streams that are separated from the sea by some
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barrier to fish passage. Threats to the species include predation by non-native fish and other
insects, conversion of habitat for urban or agricultural uses, and stream diversions or
modifications (Department of the Interior 2011). Critical habitat for the species has been
designated in the upper reaches of He‘eia Stream (and in other locations outside the study
area).

No Action Alternative

When OCM requested technical assistance from USFWS, the service did not report the
blackline Hawaiian damselfly as occurring within the study area. Non-native fish that could prey
on the damselfly are known to occur in, at least, the lower reaches of the stream, according to
the proposed He‘eia NERR’s FMP. However, the FMP also notes that some portions of He‘eia
Stream are so choked by California grass that the oxygen content of the stream is so low it
cannot support aguatic animals. The main types of anthropogenic activities that can adversely
affect the blackline Hawaiian damselfly are changes to stream flow, other habitat alterations,
and introductions of non-native species that prey on or compete with the Hawaiian blackline
damselfly. Extant blackline Hawaiian damselfly populations are located upstream of the parts of
He'eia Stream being modified, but the exact location in the middle reach of He‘eia Stream
where it was found was not published. (The middle reach of the stream extends from Interstate
H3 to where an unnamed tributary joins He‘eia Stream east of Kahekili Highway.) The no action
alternative could have an impact on the blackline Hawaiian damselfly if there are no
impediments to fish passage in the stream between where it is restored and where it serves as
blackline Hawaiian damselfly habitat once California grass is removed and the stream contains
enough oxygen to support aquatic animals. However, in its 2012 rule announcing the final listing
of the blackline Hawaiian damselfly as endangered, USFWS indicated that funding was provided
to restore habitat for the blackline Hawaiian damselfly and native fish at the lower

elevations of He'eia Stream in 2010 and 2011. The rule further noted that USFWS would pursue
funding to construct a barrier into the upper elevation of the He‘eia watershed (77 Federal
Register 57648 and 57656). Through the National Fish Passage Program, which will allow for
migration of native fish and invertebrates (while excluding non-native fish) into essential
headwater stream reaches, once such a barrier is constructed, restoration of the lower reach of
He'eia Stream will not affect the blackline Hawaiian damselfly.

Preferred Alternative and Alternatives A, B, and C

The blackline Hawaiian damselfly is not present in the lower portions of He‘eia Stream, and it is
not known exactly where and when the species was reported in the middle reach of the stream.
Neither the preferred alternative, nor alternatives A, B, or C would be expected to have any
direct or indirect effects on the species. He'eia Stream restoration is going to be carried out
independent of reserve designation. However, under the proposed He‘eia NERR'’s first goal
listed in the FMP, Objective 1 indicates that the reserve hopes to conduct research on
hydrology of He’eia estuary and survey its biodiversity. Thus, if a proposed He‘eia NERR were
designated, researchers affiliated with the reserve could help monitor for the presence of
blackline Hawaiian damselfly within the reserve and/or conduct other research related to the
species. This research would not directly affect the species, but could lead to indirect benefits,
such as enhanced conservation of the species if the damselflies are discovered in habitats not
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previously documented by reserve staff. Thus, reserve designation may affect, but is not likely to
adversely affect the species. If new information becomes available that suggests blackline
Hawaiian damselfly are present within the portion of He‘eia Stream proposed for inclusion within
the reserve, OCM will contact USFWS, if needed (i.e., if reserve activities have the potential to
affect the species). Reserve staff, in partnership with Kako‘o ‘Oiwi could monitor the status of
plans to construct a barrier to non-native fish passage in He‘eia Stream to ensure that non-
native species of fish that enter the stream cannot reach blackline Hawaiian damselfly
populations.

B. Hawaiian Yellow-faced bees, nalo meli maoli (Hylaeus spp.)

. Anthricinan yellow-faced bee (Hylaeus anthracinus)
. Assimulans yellow-faced bee (H. assimulans)

. Easy yellow-faced bee (H. facilis)

. Hawaiian yellow-faced bee (H. kuakea)

. Hawaiian yellow-faced bee (H. longiceps)

. Hawaiian yellow-faced bee (H. mana)

The six species commonly known as yellow-faced bees that are or were found on O‘ahu
(Hylaeus anthracinus, H. assimulans, H. facilis, H. longiceps, H. kuakea, and H. mana) prefer
coastal ecosystems, lowland dry ecosystems, and lowland mesic ecosystems. Habitat
destruction and modification threatens yellow-faced bees, reducing the availability of and
fragmenting habitat used for foraging and nesting. Loss of native vegetation has also reduced the
availability of habitats that yellow-faced bees prefer. In particular, California grass is known to
adversely affect habitats for some of the yellow-faced bees. Predation by and competition with
non-native insects also threatens these species. Some of the species have only been identified
at higher elevations than are found in the study area. H. anthracinus and H. assimulans appear
to be closely associated with plants in the genus Sida, particularly Sida fallax (Department of the
Interior 2015). (Since yellow-faced bees prefer native species, it is unclear whether H.
assimulans (and, potentially, other bees species) is only closely associated with native plants in
the Sida genus, however.) USFWS reports that some of the yellow-faced bee species can be
found in the study area.

Recommended BMPs to minimize the potential for adverse effects to these species provided by
USFWS include restricting vehicle use to existing roads and trails, as well as limiting areas in
which vegetation is cut so that they are no more than 3 meters (10 feet) wide. Outside existing
developed areas, USFWS recommends clearing fewer than 5 acres. If vegetation must be cut or
removed from outside of existing developed areas, the Service encourages people to avoid
cutting or removing plants in the Sida genus. Finally, USFWS also recommends restoring
cleared areas using native vegetation, when possible (D. Bruns, USFWS, personal
communication, June 30, 2016).

No Action Alternative
It is unknown whether there are any yellow-faced bees in the project area. The primary threat to
these bee species is habitat degradation, including reduced native plant populations. Thus,
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development has adversely impacted the species. California Grass degrades habitat for these
bee species, and effort by Kako‘o ‘Oiwi to remove it from the He‘eia Stream channel and a buffer
surrounding the stream could have beneficial impacts on any bees in the area. There are Cuba
jute (Sida rhombifolia) trees, which are in the Sida genus on the upland portion of the HCDA
parcel, mixed in with other non-native species. Efforts by Kako‘o ‘Oiwi to remove invasive
species and plant native species could have beneficial and/or adverse impacts on the bee
species. The final Management Plan indicates that the plant species to be targeted for removal
will be determined after a more thorough evaluation of existing conditions. The USFWS BMPs
indicate that, if vegetation must be cut or removed, disturbing trees in the Sida genus should be
avoided. (That suggestion is probably linked to the fact that multiple bees are associated with the
ilima (Sida fallax), and one bee species is associated with multiple species in the Sida genus.)
Without further information on use by yellow-faced bees of Cuba jute, it is difficult to assess the
effects of future restoration efforts on the bees, including removing Cuba jute on the HCDA
parcel; however, adverse effects to yellow-faced bees are possible. Otherwise, Kako‘'o ‘Oiwi’s
efforts to remove some invasive plants and replace them with native plants could potentially
beneficially impact the bees. The specific species to be removed and planted are to be
determined.

Preferred Alternative and Alternatives A, B and C

Reserve operation might lead to the identification of the need to improve public access to habitats
or other future needs that might necessitate vegetation management. OCM will convey the
USFWS BMPs to Reserve partners and encourage that they be followed to protect these bee
species. If the BMPs are followed, restoration activities can be expected to have insignificant
effects, allowing vegetation management activities to avoid adverse effects to species proposed
for listing. OCM will submit this determination to USFWS for its concurrence during the public
comment period for this Final EIS.

C. Hawaiian Hoary Bat, ‘ope’ape’a, (Lasiurus cinereus semotus)

The federally endangered Hawaiian hoary bat is known to inhabit forested areas on the island of
O‘ahu. According to USFWS, it roosts in both exotic and native woody vegetation (USFWS
1998). While it is thought to favor trees at least 15 feet high, little is known about its distribution
because it is a solitary species that is difficult for biologists to find (Department of Land and
Natural Resources 2015). If trees or shrubs suitable for bat roosting are cleared during the
breeding season, there is a risk that young bats could inadvertently be harmed or killed,
especially because adults leave young unattended in “nursery” trees and shrubs when they
forage. Young bats, typically born in June, cannot fly during the first few months of their lives.
OCM did not identify any reports of locations within the study area where the presence of the
Hawaiian hoary bat has been confirmed. However, because the species could be found in
woody portions of the terrestrial, estuarine, and riparian habitats, the potential for it to be
impacted in the study area is summarized below.

No Action Alternative
A 1993 Environmental Impact Statement for He‘eia State Park mentions a variety of tree
species present and states that there are no threatened or endangered species known to be

present at the park (PBR Hawai‘i 1993). Nearby, Paepae o He'eia is working on restoring the
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walls of He‘eia Fishpond and promoting fishpond aquaculture. A final environmental
assessment for Aquaculture Support Facilities at He‘eia Fishpond stated that it was possible for
the Hawaiian hoary bat to occur on occasion in the area, in part because it forages over bays
and ponds and tends to roost in dense forests, including areas with mangroves, which are
present near the fishpond. However, the species was not identified during a one-day survey of
birds and mammals in 2006 that was summarized in the final environmental assessment
(Helber Hastert and Fee Planners 2007). In 2012, when USACE issued a permit to Paepae o
He'eia for restoration of He‘eia Fishpond, the USACE identified a few threatened and
endangered species potentially affected by the restoration project, but did not include the
Hawaiian hoary bat among them (USACE 2012b).

Kako‘o ‘Oiwi is planning habitat restoration projects that could affect tree species that might
potentially provide habitat for Hawaiian hoary bats. For example, the group plans to restore 20
acres of native wetland habitat on the HCDA parcel, following the He‘eia Stream downstream of
the taro fields, where an invasive mangrove forest would be replaced with native wetland
sedges and open-water pools. Kako‘o ‘Oiwi intends to schedule removal of invasive mangroves
and native wetland habitat restoration to avoid June 15 through September 15, during the bat’s
breeding season. Kako‘o ‘Oiwi is also planning to restore taro patches on the HCDA property
and has consulted USACE about the initial portions of that project (USACE 2012c). The Corps
notified Kako'o ‘Oiwi that it would not need a permit for that portion of the project, but should
reconsult USACE once its plans for the portions of the project that include floodplain
restoration, estuarine wetland restoration, and detention pond construction have been further
developed. Additional roosting habitat is potentially available for the Hawaiian hoary bat in the
forested uplands of the HCDA parcel, adjacent to some open wetlands. However, it is not
known whether the Hawaiian hoary bat uses the upland forest area of the HCDA parcel.
Kako‘o ‘Oiwi is also planning to restore this area, including by removing some invasive plant
species, while allowing select non-native plants to remain, particularly those offering key
structural attributes to the forest or important ecosystem services. The trees to be planted will
mainly be native species; appropriate species will be determined after further study. Restoration
of the upland area is not sufficiently far along in the planning process for Kako‘o ‘Oiwi to have
determined what authorizations will be needed. If any portion of the upland forest restoration is
federally-funded or federally-permitted, Kako‘o ‘Oiwi would likely be subject to any BMPs
identified by USFWS. In the long-term, upland forest restoration could create additional habitat
for the species, a potential moderate beneficial effect. In the short run, the removal of
mangroves or other non-native trees throughout the HCDA parcel could result in a reduction of
roosting habitat for the hoary bat. However, the impacts would be insignificant because they
cannot be meaningfully detected or evaluated because so little is known about the habitats
preferred by the species and individuals are difficult to locate. If tree removal is conducted
outside the bat’s breeding season, it would probably have no more than a negligible effect.

In sum, there are a number of activities that are already being conducted in the study area under
the no action alternative. There have been no reports of Hawaiian hoary bats within the study
area, but the species is difficult to detect and solitary. Activities planned under the no

action alternative are conducted pursuant to consultations with federal and state agencies,

when appropriate. Both USFWS and the Hawai‘i DOFAW have recommended avoiding tree
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removal or trimming during the time when bat pups are most vulnerable. These
recommendations would be expected to be followed on state lands, such as He‘eia State Park.
Kako‘o ‘Oiwi has already indicated that it is committed to avoiding taking down trees in estuarine
mangrove forests during the time when bat pups would be most vulnerable. Kako‘o ‘Oiwi is
likely to also plan to avoid cutting down trees during the bat’s breeding season when it restores
the upland forest portion of the HCDA parcel and when it restores taro lo‘i. Work conducted on
and around He‘eia Fishpond by Paepae o He'eia is subject to the conditions of the USACE
permit described above. The fact that endangered species section of the USACE permit
addresses sea turtles and Hawaiian monk seals, but not hoary bats, suggests the Corps
determined the actions it permitted would have no effect on hoary bats.

As long as the time of year restrictions suggested by state and federal fish and wildlife agencies
are followed, the no action alternative would not be expected to result in adverse effects on
Hawaiian hoary bats. It is unknown whether removing mangroves and other invasive trees and
replacing them with native species will have any beneficial effects on the bat species, since
some habitat will be removed, whereas other habitat would be created, and the species is not
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known to prefer native trees over exotic trees. Nonetheless, beneficial effects from efforts to
restore uplands are possible.

Preferred Alternative and Alternatives A, B and C

Reserve designation could lead to reserve staff providing technical assistance for projects that
are already planned under the no action alternative. There could be habitat for the hoary bat
within the areas proposed for inclusion within the reserve under each of the alternatives. It is
unknown whether reserve implementation would have any effect on Hawaiian hoary bats. OCM
will carry out informal consultation for its own proposed action during the public comment period
for this final EIS. USFWS identified four actions within its Hawaiian hoary bat recovery plan that
would be needed to delist this species (US Fish and Wildlife Service 1998). None of the
recommendations and proposals within the proposed He‘eia NERR’s FMP directly address
these recovery actions, many of which are beyond the programmatic scope of the proposed
He'eia NERR. However, if a reserve were designated, reserve staff might provide additional
technical assistance or research and monitoring capacity to support habitat and species
restoration efforts, which could result in beneficial effects to the species. In addition, there might
be future projects, not yet proposed, that require tree removal. Future activities with the potential
to impact any threatened or endangered species, including the Hawaiian hoary bat, will be
evaluated pursuant to the applicable fish and wildlife laws and regulations. If there is any
potential for a federally-funded or federally authorized project to affect a listed species, the
responsible federal agency would be required to consult with the USFWS, as needed, prior to
approving the action. Similarly, state agencies would be likely to consult with the State Division
of Forestry and Wildlife, as needed, and follow its recommendations as part of approving or
conducting activities on state lands.

OCM received technical assistance from USFWS in June 2016 regarding Hawaiian hoary bats
and other species, in advance of carrying out informal consultation under the ESA. USFWS
recommended that, to minimize potential impacts to the bat, woody plants greater than 15 feet
tall not be disturbed or removed during the bat birthing and pup rearing season, which it
indicates is from June 1 through September 15. USFWS also indicated that Hawaiian hoary bats
forage for insects in a broad area, as low as 3 feet from the ground to more than 500 feet
aboveground. Hawaiian hoary bats can become entangled in barbed wire used for fencing, so
USFWS recommends barbed wire not be used for fencing (and, if it must be used, it only be
used within 2 inches of the ground surface) (D. Bruns, personal communication, June 30, 2016).
OCM will convey these recommendations to its reserve partners. NOAA’s preliminary
determination is that, if restoration efforts are conducted in such a way as to avoid disturbing
Hawaiian hoary bats from June 1 to September 15, the restoration work would not be likely to
adversely affect the bats. In addition, in the long-term, restoration efforts might create new
suitable habitat for the bats, which would be a minor beneficial effect.

D.Newell’s Shearwater, ‘A‘o (Puffinus auricularis newelli)

USFWS published a status review of this species in 2011, and another such review is underway.
The 2011 status review indicated that 75%-90% of the population of Newell's shearwaters is
found on Kaua'i. The birds tend to nest in mountainous areas and feed in pelagic areas.
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Nonetheless, USFWS indicated, when it provided technical assistance to OCM, that the species
could be present in the study area. Major threats to the species include predation from
introduced mammals and adverse effects from outdoor lighting. Artificial outdoor lighting can
both attract and disorient seabirds, which can result in their falling to the ground, injury, or
mortality. (Once the birds are on the ground, they are subject to increased mortality due to
collisions with vehicles, starvation, and predation.) Fledglings take their first flights from their
nests to the sea between September 15 and December 15, when they are particularly
vulnerable to disorientation from outdoor lighting. USFWS recommended that, between
September 15 and December 15, nighttime construction be avoided and outdoor lights be only
used when necessary and fully shielded, which allows the bulb to be seen from below bulb
height, but not above it (D. Bruns, USFWS, personal communication, June 30, 2016).

No Action Alternative

The best available data about the population of this species is currently being analyzed so that a
new 5-Year Status Review can be published by USFWS. OCM has not identified publicly-
available documentation of this species’ use of the study area. If it were present, Newell's
shearwater could potentially be adversely affected by light pollution and, potentially, predation.
At this time, OCM does not have information about whether any construction is being carried out
in the study area at night, nor information about whether and where outdoor lights are shielded.
It is OCM’s expectation that not all lights in the study area are shielded, given the cost of
replacing existing outdoor light fixtures. Thus, the potential for minor to moderate adverse
impacts to this species cannot be ruled out.

Preferred Alternative and Alternatives A, B and C

None of the alternatives that involve reserve designation are expected to affect this species.
Reserve implementation would make use of existing facilities, at the outset. Thus, reserve
implementation would not have any effects beyond those existing under the baseline that exists
under the no action alternative. There is insufficient information about future construction plans
to analyze their potential effects at this time. OCM will ensure appropriate ESA compliance
activities are carried out for future federally supported projects. OCM will communicate the
USFWS BMPs to Reserve partners, including those related to shielding outdoor lights,
minimizing their use between September 15 and December 15, and avoiding nighttime
construction during that time.

E. Endangered Hawaiian Waterbirds
1. Hawaiian stilt, ae’o (Himantopus mexicanus knudseni)
2. Hawaiian gallinule (moorhen), ‘alae ‘ula (Gallinula chloropus sandvicensis)
3. Hawaiian coot, ‘alae kea (Fulica americana alai)
4. Hawaiian duck, koloa (Anas wyvilliana)

The vegetated wetlands of He‘eia estuary are known to attract and support four endangered
species of Hawaiian waterbird. Biannual waterbird counts conducted at He‘eia marsh confirm
that all four species use habitat in the vicinity of the study area. Critical habitat has not been
designated for any of the listed waterbird species, and the He'eia marsh was not identified as
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one of the “core” wetlands in the most recent recovery plan for endangered Hawaiian
waterbirds. However, He‘eia marsh was identified as a “supporting” wetland. The USFWS
recovery plan describes He'eia as a site that historically had habitat value because of the
complex of tidal marshes and open-water areas, but which has been substantially modified and
presently consists of non-native mangroves, remnants of ponds, and wet pasture. As of 2011,
there had been few confirmed sightings of all four species at the He‘eia marsh site (US Fish and
Wildlife Service 2011b). OCM staff have observed Hawaiian stilt within the taro fields of He‘eia
estuary over the past two years (personal observations, Chasse and Migliori, April 2016). Areas
adjacent to man-made low-lying bodies of freshwater such as taro patches have been identified
as Hawaiian stilt nesting areas.

The Recovery Plan for Hawaiian Waterbirds recommends that He‘eia waterbird habitat be
restored and managed by the State of Hawai‘i to provide enhanced habitat for endangered
waterbirds. In the past, important factors contributing to the reductions in the size of populations
of endangered Hawaiian waterbirds included loss of wetland habitat and altered hydrology,
water quality degradation, and hunting. Other contributing factors include predation by
introduced animals (currently the most significant threat to most of these species) and habitat
alteration (including by non-native plants and disease). Hybridization with the mallard duck is
also a threat to the Hawaiian duck.

No Action Alternative

Under this alternative, within the study area, removing invasive plant species from waterbird
habitat and other wetland restoration efforts that are already underway and planned could have
a minor, beneficial, indirect impact on the endangered waterbirds. For example, California grass
and mangrove outcompete native species and eliminate open-water, exposed mudflats, or
shallows, which these waterbirds use. For the most part, there would be no anticipated
significant increases in the above-listed factors that have contributed to reduced Hawaiian
waterbird populations. Hawaiian stilts are an exception, because they tend to nest on human-
maintained wetlands, because others tend to be too overgrown; the stilts use taro ponds in their
wet fallow and early stages of planting (before the plants form a canopy), but harvest and
flooding of the taro patches can adversely affects reproduction, according to the recovery plan.
Some of the other waterbirds use taro fields for feeding. Table 6.28 identifies recommendations
made by USFWS in the Recovery Plan for Hawaiian Waterbirds that could potentially be
supported by reserve designation and operation. The table identifies actions included in the
FMP for the reserve, most of which would be carried out under the no action scenario.

Preferred Alternative and Alternatives A, B and C

Available data suggest that reserve designation may affect, but is not likely to adversely affect,
endangered Hawaiian waterbird species because designation would have completely beneficial
impacts to the species. The management strategies, objectives, and activities outlined in the
FMP for the activities at the reserve, such as wetland and stream restoration, water quality
monitoring, and predator control (most of which would occur under the no action scenario), are
consistent with specific recommendations made by the USFWS to support Hawaiian waterbird
recovery. If there are any effects from the Preferred Alternative or Alternatives A-C on this
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species, the effects would likely be minor and beneficial (e.g., associated with landscape-scale
planning under the auspices of the reserve, technical assistance reserve staff might provide
associated with the removal of invasive species and restoration of habitat features needed by
Hawaiian waterbirds, and/or any data collection on waterbird use of habitat within the reserve).

Table 6.28 Actions proposed in the He‘eia NERR Final Management Plan which support

Hawaiian waterbird recovery needs

USFWS Hawaiian Waterbird Recovery
Recommendation for He‘eia Marsh

Aligned Objectives Identified in He‘eia Reserve
Final Management Plan

1.1 Develop management plans for core and supporting
wetlands.

Development of (and regular updates to) a reserve MP
(preferred alternatives and alternatives A, B, and C).

1.3.1 Secure water sources and manage water levels to
maximize nesting success, brood survival, food availability, and
recruitment of waterbirds.

Although water levels will not necessarily be managed for these
species, the reserve plans to conduct research on hydrology of
He’eia estuary and survey its biodiversity (Goal 1, Objective 1)
(under the preferred alternatives and alternatives A-C). The
reserve will also support existing and future efforts to restore
and manage wetland resources (Goal 3, Objective 10) (Reserve
support for plans under no action alternative).

1.3.2 Manage vegetation to maximize nesting success, brood
survival, food availability, and recruitment of waterbirds.

Although plant composition will not be managed solely to benefit
waterbirds, the reserve will provide technical assistance and
support for restoration activities planned by Kako‘o ‘Oiwi to
encourage desirable plants and manage invasive/non-native
plant species (Goal 3, Objective 10) (Reserve support for plans
under No Action alternatives).

1.3.3 Eliminate or reduce and monitor predator populations.

Kako'o ‘Oiwi will develop and implement a predator control
program for rats, mongooses, cats, and dogs, in cooperation
with USFWS and DOFAW (Goal 3, Objective 10) (Reserve
support for plans under no action alternative).

1.3.5 Minimize human disturbance to waterbirds and their
habitats.

Develop a public access plan (see Section 7 of final MP for
details) and identify allowable uses within the reserve (preferred
alternatives and alternatives A-C). HIMB, Paepae o He'eia and
Kako‘o ‘Oiwi restrict access to the areas they manage, which
limits human disturbances to those they approve (no action
alternative).

1.3.6 Monitor and control avian disease.

Kako'o ‘Oiwi will develop a plan for early identification of and
response to avian botulism (no action alternative).

1.3.7 Minimize contamination of waterbird habitat by toxic
substances/contaminants.

Develop a restoration and monitoring plan (preferred alternative
and alternatives A-C). Support management of resources to
improve ecosystem services, including water quality (Goal 3,
Objective 10) (Reserve support for plans under no action
alternative).

ii. Hawaiian Goose, Néné (Branta sandvicensis)

As noted in Chapter 5, nénés are not known to occur on O‘ahu, and the recovery plan for the
species does not call for reestablishing it on O‘ahu (Department of Interior 2004). It is not well-
documented what areas the species uses outside the nesting season, but non-native
grasslands, including those found within the HCDA parcel in the study area, could potentially be
suitable habitat for néné (Department of Interior 2004).

No Action Alternative, Preferred Alternative, and Alternatives A, B, and C
None of the alternatives are expected to have any effect on nénés because they are not present
in the study area. USFWS has identified BMPs for avoiding adverse effects to Nénés. If a
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reserve is designated, OCM will share these BMPs with reserve staff, but they only apply when
nénés are visible in a project area while work if being conducted, and that is considered very
unlikely.?®

ii. SeaTurtles
There are two species of sea turtles that could potentially be found in Kane‘ohe Bay, hawksbill
and green, but, of the two, only the green sea turtle is known to frequent the bay. After specific
information is presented about the two species, the potential effects of the alternatives are
presented for both, as there is considerable overlap in the impact on both species.

Green Sea turtle, honu (Chelonia mydas)

The threatened green sea turtle is present year-round in and around the waters of
Kane‘ohe Bay (Hawai‘i Office of Planning 2015b). Behaviors that occur within Kane‘ohe
Bay could include resting and foraging on algae and seagrass. Turtles rest in underwater
refugia, where they are relatively free from strong currents and disturbance; in Hawai'i
they typically choose areas with fine-grained sand or powdery silt. Turtles need to
periodically swim to the surface to breathe, or they can float at the surface to
thermoregulate and rest. Technical assistance from NMFS in 2016 indicates that
Kane‘ohe Bay is considered an important foraging area and refugia for the species. One
study tracked 12 juvenile turtles in the bay for approximately 2 weeks. These juveniles
used patch reefs within the study area, as well as sandy reef flats, the large sandbar,
and other parts of Kane‘ohe Bay, most of them just northwest of Moku o Lo‘e (Brill et al.
1995). There are no sea turtle nesting beaches in the study area (and few beaches of
any kind within the study area). No critical habitat has been designated to date for green
sea turtles in Hawai‘i. Designation of critical habitat for the green sea turtle Central North
Pacific Distinct Population Segment is under consideration (see 81 Fed. Reg. 20058).

Hawksbill Sea Turtle, honu ‘ea (Eretmochelys imbricata)

Hawksbill turtles feed primarily on sponges, invertebrates, and algae. Hawksbills prefer
to forage in shallow water (not more than 65 feet deep) around reefs, bays and inlets.
Key foraging habitat can be found around most of the main Hawaiian Islands, especially
the north coasts. Fewer than 30 hawksbill turtles are known to nest in Hawai‘i, primarily
on the Island of Hawai‘i (NOAA and USFWS 1998). Nesting on O‘ahu is infrequent and
has not been reported in Kane‘ohe Bay (Parker and Balazs 2015). Also, HIMB reports
that hawksbill turtles are rarely seen in Kane‘ohe Bay (HIMB 2016). However, since

% |t a Nena appears within 100 feet (30.5 meters) of ongoing work, all activity should be temporarily suspended until
the animal leaves the area of its own accord. Moreover, if any number of Néné are observed loafing or foraging
within the project area during the Néné breeding season (October through March), a biologist familiar with the nesting
behavior of Néné should survey in and around the project area prior to the resumption of any work, or after any
subsequent delay of work of three or more days (during which the birds may attempt to nest). If a nest is discovered
within a radius of 150 feet of proposed work, or a previously undiscovered nest is found within said radius after work
begins, all work should cease immediately and the Service will be contacted for further guidance. (D. Bruns, USFWS,
personal communication, June 30, 2016).
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Kane‘ohe Bay could offer foraging habitat, potential hawksbill turtle impacts are
addressed. No critical habitat for hawksbill turtles has been designated in the Pacific.

Threats to sea turtles include harvesting (of eggs, juveniles, or adults); degradation of foraging
habitat; degradation and loss of nesting habitat; beachfront development and lighting; nest
predation and vandalism; disease; marine debris and pollution; watercraft strikes; and incidental
take from commercial fishing. Actions called for in the Recovery Plans for both species of sea
turtle that address conservation of foraging habitat include preventing degradation or destruction
of reefs and seagrass beds caused by upland erosion and siltation, trampling by fisherman and
divers, boat groundings and anchoring, environmental contaminants, dredging and improper
disposal practices, and other threats. The Recovery Plans for both species recommend actions
to protect and manage sea turtle populations, including by eliminating directed take; determining
the species’ distribution, abundance, and status in the marine environment; reducing adverse
effects from entanglement and ingestion of marine debris; reducing incidental mortality due to
fishing; and eliminating the harassment of turtles at sea through education and enforcement
NOAA and USFWS 1998 and1998b).

No Action Alternative

As there are no known terrestrial habitats (i.e., beaches) used by these species within the study
area, activities in upland areas, estuarine areas, and riparian areas are not expected to directly
impact sea turtles. One potential indirect effect, however, is transport of sediment or pollutants to
sea turtle habitats. Because of modern point source and nonpoint source pollution control
requirements, the types of activities underway in the study area are not likely to affect sea
turtles. In the marine environment, threats to sea turtles in the study area include direct and
indirect incidental harm from recreational boaters and from fishing activities. Direct impacts could
occur from injury from boats, fishing line or nets, or other equipment used for recreation. Indirect
effects could occur from damage to habitats preferred by turtles, including near reefs, and

from disruption of behavior patterns due to human use of the area. For example, some resting
or foraging turtles are disturbed by human activity, including boating, and try to swim away

from the source of disturbance. Human activities can therefore disrupt their ability to feed and
rest (NOAA NMFS unpublished data). There is already a great deal of activity in Kane'ohe

Bay. Thus, the potential for adverse impacts to sea turtles under the no action alternative cannot
be ruled out. However, because it is well known that sea turtles are protected under the ESA, it
is likely that some of the education and outreach that is already ongoing contributes to educating
people about protecting and avoiding harassment of sea turtles. Also, while it is possible

that there could be temporary disturbances caused by people studying reefs and

removing invasive algae (including when invasive algae is fed into the “Super Sucker”), projects
requiring federal approval or federal funding would be subject to applicable requirements under
ESA. (NOAA funds some use of the Super Sucker in Kane‘ohe Bay.) The long-term effect of
removing invasive algae would be to improve habitat for sea turtles.

Preferred Alternative and Alternatives A, B and C

Designation and implementation of a proposed He‘eia NERR could result in increased research,
boating, and/or recreational use of Kane‘ohe Bay (e.g., use of motorboats, fishing, or diving), in
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part because designation could increase the number of visitors and recreational users to the
study area. Increased research and monitoring efforts by reserve staff and partners could also
increase the amount of in-water activities for research purposes, and it is possible that the
number of educational tours on boats owned by reserve partners could also increase. However,
it should be noted that the same boats already used by reserve partners would continue to be
used for research and educational purposes, at least in the near term. In addition, there is
already extensive human use of Kane‘ohe Bay, including in the areas designated for motorized
recreation.

Impacts from reserve-related boating are expected to be negligible because reserve partners
would be expected to adhere to BMPs identified by NOAA for in-water activities. Those BMPs
include maintaining a vigilant watch for turtles (and other protected marine species), particularly
in areas of suspected turtle activity. Observers and boats should keep their distance from
turtles, even if that means altering their course. No one should attempt to feed, touch, ride, or
otherwise intentionally interact with any listed species, including sea turtles. See Appendix | for
additional BMPs. Reserve staff and other educators should inform visitors to the reserve and
researchers about applicable BMPs.

Adherence to these BMPs is intended to ensure that while reserve activities may affect listed
sea turtles, they are not likely to adversely affect sea turtles. Some of the management
strategies identified within the FMP are intended to enhance marine habitats, providing an
indirect benefit to sea turtles and other marine species. In addition, some of the reserve’s
education and outreach activities would improve the understanding of reserve visitors about
their interactions with marine species. Those efforts would improve public awareness of BMPs
to follow when they encounter sea turtles and other special-status species, which could reduce
the amount of disturbance to these species, another potential beneficial impact. OCM plans to
consult with NMFS regarding the potential for its action to affect sea turtles during the public
comment period for this final EIS; the results of the consultation will be published in the Final
EIS and the information summarized herein will be updated, if needed.

iv. Hawaiian Monk Seal, ilio-holo-i-ka-uaua or na mea hulu (Monachus schauinslandi

Between 1985 and 2015, NMFS received 23 reports of Hawaiian monk seals in Kane‘ohe Bay.
In most instances, the monk seals were observed in the water. Twice, monk seals were reported
as having hauled out on land, including once on Moku o Lo‘e. (In general, Hawaiian monk seals
prefer to haul out on sandy beaches and lava benches.) Of the 23 Hawaiian monk seals
reported, 7 were reported in the vicinity of Moku o Lo‘e, 2 were in the vicinity of He‘eia Kea
Small Boat Harbor, 2 were in the vicinity of He'eia State Park, and the other 12 were elsewhere
in Kane‘ohe Bay (but not necessarily the portion of Kane‘ohe Bay in the study area). Between
2005 and 2015, there were a total of six sightings, four of them in Kane‘ohe Bay, one on Moku o
Lo‘e, and one at He'eia State Park. These data represent only the instances when NMFS was
notified of the presence of a monk seal, whereas actual monk seal use could be more frequent.
In addition, some monk seals are monitored using telemetry (a subset of the total monk seal
population), but none have been tracked in Kane‘ohe Bay, although they do use nearby areas
(NOAA and DLNR 2007). In short, while Hawaiian monk seals are observed rarely
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in Kane'ohe Bay, they are known to use the study area. As noted in Chapter 5, Hawaiian monk
seals travel through Kane‘ohe Bay and can use portions of the bay for foraging or resting, but
they are not known to use Kane‘ohe Bay for pupping or nursing. The primary threats to the
species in the main Hawaiian Islands include entanglement in marine debris and fishing gear,
disease, habitat loss, and human disturbance. Monk seals prey on a wide variety of bottom-
dwelling species, including fish, eels, octopus, squid, and crustaceans (NOAA and DLNR 2007).

Critical habitat for the Hawaiian monk seal (Monachus schauinslandi) was revised in 2015, in
response to the identification of key beach areas and marine-foraging areas in the main
Hawaiian Islands. Although the study area does not contain terrestrial habitat or key beach
areas for the monk seal, the marine component of the area does include marine critical habitat
(which extends from the shoreline out to the 200 meter depth contour, but only includes the
seafloor and marine habitat that extend 10 meters in height from the sea floor). The physical
and biological features that must be present in marine areas essential to the conservation of
Hawaiian monk seals have been defined as, “[m]arine areas from 0 to 200 m in depth that
support adequate prey quality and quantity for juvenile and adult monk seal foraging . . .
[including] submerged reefs and banks, nearby seamounts, barrier reefs, and slopes of reefs
and islands . . . [where conditions support] the growth and recruitment of bottom-associated
prey species that support monk seals” (80 Fed. Reg. 50925).

No Action

Visitors to Kane‘ohe Bay have the potential to encounter Hawaiian monk seals. Depending on
the type of encounter, it can result in harassment during human-seal interactions (e.g., due to
intentional efforts to approach, feed or swim with monk seals); seals becoming “conditioned” or
used to humans; injuries from boating and fishing (including from hooking/entanglement); or
even monk seal death. Given that monk seals have been reported in Kane‘ohe Bay in fewer
than half of the past 30 years, human-monk seal encounters would be expected to be infrequent
(NOAA and DLNR 2007). However, there is already considerable human activity in and around
Kane‘ohe Bay, including by users with commercial, fishing, recreational, research, and
educational interests, as well as by users associated with the marine corps base. Some of these
human activities could also have indirect effects on Hawaiian monk seals, such as on their
behavior. Given efforts on the part of multiple entities to educate the public, including by reserve
partners, about the protections afforded to Hawaiian monk seals under the ESA and Marine
Mammal Protection Act (MMPA), most visitors probably know that they should keep their
distance from any monk seals they see and avoid intentional, direct impacts to the species.
However, the potential for take of Hawaiian monk seals under the no action alternative cannot
be ruled out.

Preferred Alternative and Alternatives A, B and C

If a reserve were designated (under the Preferred Alternative or Alternatives A, B, or C),
increased visitation to the study area would be expected to increase the frequency and number
of researchers and visitors to the portion of Kane‘ohe Bay in the study area. This could
potentially have direct or indirect impacts, but their magnitude is expected to be insignificant in
the context of all the other activity within the bay. It is theoretically possible that reserve
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operation could increase the frequency of encounters between humans and Hawaiian monk
seals, but Hawaiian monk seals have only been reported in this area in 4 of the last 10 years
(NOAA and DLNR 2007). Thus, Hawaiian monk seal encounters are expected to continue to be
very rare. In addition, many of the same BMPs for marine species listed in the appendix would
apply to anyone who sees Hawaiian monk seals. The reserve would be expected to publicize
those BMPs and any other applicable NOAA BMPs. Adherence to the BMPs will reduce the
likelihood of any monk seal harassment or take by reserve staff, researchers, or visitors.
Whether any future human-monk seal encounters in Kane‘ohe Bay would be attributable to the
reserve or other recreational activities in the bay would be hard to discern. In other words, any
potential adverse effects of reserve operation to Hawaiian monk seals would be insignificant (as
defined under ESA, i.e., difficult to detect and not of a magnitude that would be expected to
cause take). In addition, any researchers whose work requires authorization from NMFS
(including researchers studying endangered species) will be expected to obtain the
authorization before the beginning the research. NERRS research policy requires researchers to
have secured all necessary approvals and permits prior to obtaining written approval from a
NERR research coordinator. In addition, environmental compliance reviews will be carried out
by OCM prior to further federal actions at the reserve site. After future actions are proposed,
when appropriate, OCM will consult with NMFS to evaluate the potential impacts to protected
species and critical habitat and to ensure compliance with the Marine Mammal Protection Act
and ESA.

Under the ESA, federal actions must avoid destruction or adverse modification of critical habitat
defined for a listed species. Destruction or adverse modification means “a direct or indirect
alteration that appreciably diminishes the value of critical habitat for both the survival and
recovery of a listed species. Such alterations include, but are not limited to, alterations
adversely modifying any of those physical or biological features that were the basis for
determining the habitat to be critical.” See 50 C.F.R. § 402.02. With respect to Hawaiian monk
seal foraging areas, OCM must evaluate the effect of its federal action on the characteristics of
Kane‘ohe Bay that allow it to support adequate prey quality and quantity for monk seal foraging
and that facilitate the growth and recruitment of seal prey. OCM does not anticipate that its
proposed action would adversely affect the species in Kane‘ohe Bay upon which monk seals
might prey. Therefore, it appears that the proposed action may affect, but is not likely to
adversely affect, Hawaiian monk seal critical habitat.

v. Main Hawaiian Islands Insular False Killer Whale (Pseudorca crassidens)

This endangered species, which is in the dolphin family, ranges widely throughout the main
Hawaiian Islands. Tagged individuals have been tracked over a broad range of depths, from
shallow (< 50 m) to very deep (> 4000 m), using both the windward and leeward sides of all the
islands. One of the characteristics that distinguishes the main Hawaiian Island insular false killer
whale from other related species is that it tends to stay close to the shoreline, typically within 40
km. Major threats to the species include reduced prey, injury from fishing gear, anthropogenic
pollution, and reduced genetic diversity. Since the species uses echolocation for such activities
as navigation and foraging, noise can also affect the species.
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No Action Alternative

Under the no action alternative, marine animal species, including cetaceans, are chronically
exposed to underwater noise resulting from human activities in and around Kane‘ohe Bay. Many
of the boats in the bay may be relatively small, but large military watercraft sometimes transit the
bay, and planes also fly overhead. The discussion in the Final Rule to list the species as
endangered highlighted, in particular, potential impacts of noise from sonar and seismic
exploration from military, oceanographic, and fishing sonar sources, because these types of
intense sounds can cause permanent or temporary hearing loss, which can interfere with
navigation, foraging, communication, and other behaviors (NOAA 2012b). For more information
on the effects of noise on marine mammals, see http://www.nmfs.noaa.gov/pr/acoustics/ and
the Kane‘ohe Bay Information System webpage at
https://sites.google.com/site/kbisathimb/human-dimensions/acoustics-

sonar/kbis_references acoustics-sonar. There is one false killer whale in captivity at HIMB, but
OCM did not identify any reports of wild false killer whales in Kane‘ohe Bay or in bays in Hawai'i
generally. However, technical assistance from NMFS indicates the species could visit Kane‘ohe
Bay. In short, because of the human activity in and around Kane‘ohe Bay, the potential for
adverse effects to this species from existing activities cannot be ruled out.

Preferred Alternative and Alternatives A, B and C

Under the preferred alternative and alternatives A, B, and C, the effect of increased underwater
noise from increased boating in Kane‘ohe Bay on main Hawaiian Island insular false killer
whales is likely insignificant, as with humpback whales. For the reasons summarized above,
reserve operations under any of these alternatives would not be likely to adversely impact the
false Killer whales. If there are any research activities that have the potential to adversely affect
listed species or marine mammals proposed by the reserve in the future, they will be subject to
future environmental compliance reviews, and consultation with NMFS will occur, when
appropriate. OCM will carry out an informal consultation with NMFS during the public comment
period for this EIS to confirm the determination that the reserve designation and implementation
is not likely to adversely affect this species.

150


http://www.nmfs.noaa.gov/pr/acoustics/
https://sites.google.com/site/kbisathimb/human-dimensions/acoustics-sonar/kbis_references_acoustics-sonar
https://sites.google.com/site/kbisathimb/human-dimensions/acoustics-sonar/kbis_references_acoustics-sonar
https://sites.google.com/site/kbisathimb/human-dimensions/acoustics-sonar/kbis_references_acoustics-sonar
https://sites.google.com/site/kbisathimb/human-dimensions/acoustics-sonar/kbis_references_acoustics-sonar

Candidate and Species Proposed for Listing under ESA

Individual projects that have the potential to impact candidate species and species proposed for
listing under ESA have been summarized above. Resulting impacts to candidate species and
species proposed for listing under ESA from the range of alternatives analyzed are provided in
Table 6.29.

Table 6.29 Impacts to candidate species and species proposed for listing under ESA

No Action Preferred Alternative | Alternative | Alternative
Alternative A B C

Candidate Current human uses of | Slight increases in human | Same as Same as Same as
Species Kane‘ohe Bay could activity would have no preferred preferred preferred

potentially adversely effect on the species. alternative. alternative. alternative.
(Manta Rays) affect this species.
Proposed No impacts as species | No impacts as species is Same as Same as Same as
Threatened is not found in project not found in project area preferred preferred preferred

Hes . = area and there are no | and there are no alternative. alternative. alternative.

( I IWI) existing plans to proposed plans to create

create appropriate appropriate habitat.

habitat.

A. Manta Rays (Candidate Species)

Giant Manta Ray (Manta birostris)
Giant manta rays are widely distributed and inhabit tropical to temperate waters worldwide. These

rays have been observed visiting portions of shallow reefs where “cleaner fish” will remove
parasitic copepods and other unwanted materials from their body. Sometimes giant manta rays are
found in areas with sandy bottoms and in seagrass beds, which are present in Kane‘ohe Bay.

Reef Manta Ray (Manta alfredi)
This species of manta ray is observed in inshore portions of tropical areas, near coral and rocky

reefs, as well as along productive coastlines. Its range includes the Hawaiian Islands. The species
sometimes moves between areas diurnally, using shallower waters (feeding grounds less than 10
meters deep and locations frequented by cleaner fish) during the day and deeper habitats further

offshore at night.

No Action Alternative

One of the major threats to both species of manta rays is directed fishing to satisfy demand for their
gill-rakers, which are used in Asian medicine. Other threats include injury or death when the rays
are caught as bycatch, damage from marine debris, and destruction or madification of their habitat,
including coral reefs. NMFS is in the process of reviewing available information about the two
species to determine whether they merit listing as threatened or endangered. There is no significant
fishing effort for this species in Hawai‘i (NOAA 2016f). There is a possibility that current human use
of Kane‘ohe Bay could adversely affect these species, e.g., via effects related to coral reef
degradation, marine debris, or fishing.
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Preferred Alternative and Alternatives A, B and C
Any increased use of Kane‘ohe Bay under these alternatives would be not be likely to adversely

affect manta rays because the increased human activity would likely have either no effect or
insignificant effects on the species. NMFS does not consult on candidate species, but these
species are to be considered when making natural resource decisions. Candidate species have no
legal protection under the ESA.

B. ‘l'iwi (Proposed Threatened)

Hawaiian Honey creeper, ‘i‘iwi (Drepanis coccinea) U.S. Fish and Wildlife Service announced in
2016 the intention to list the ‘i‘iwi as a threatened species under the Endangered Species Act (81
FR 64414). Currently 90% of the populations of ‘i‘iwi are found on the island of Hawai‘i. The species
is found primarily in montane elevations between 4,265 and 6,234 ft (1,300 and 1,900 m)
composed of ‘Ohi‘a (Metrosideros polymorpha) or ‘Ohi‘a and koa (Acacia koa) tree mixed forest. The
current number of ‘i‘iwi is estimated at 605,418 individuals. Ninety percent of all ‘i‘iwi now occur on
Hawai'i Island, followed by east Maui (about 10 percent), and Kaua'i (less than 1 percent) (Paxton
et al. 2013). The population distribution of ‘i‘iwi corresponds with areas that are above the elevation
at which the transmission of avian malaria readily occurs. Several ‘i‘iwi populations, including
those on Moloka‘i, Kaua‘i, West Maui, and possibly O‘ahu—all lower in elevation than East Maui
and Hawai‘i Island—are already extremely small in size or are represented by only a few occasional
individuals, due to the loss of disease-free habitat. ‘I‘iwi may face extirpation in these places due to
the inability to overcome the effects of malaria. The current abundance of ‘i‘iwi rangewide is
estimated at 605,418 individuals. The distribution of ‘i‘iwi corresponds with areas that are above the
elevation at which the transmission of avian malaria readily occurs. The species is expected to first
become restricted to Hawai'‘i Island, perhaps by the year 2040.

Threats to the ‘i'iwi populations include habitat degradation and loss, avian disease and climate-
related stressors. Based on the USFWS analysis on ‘i‘iwi (81 FR 64414):

invasive, non-native plants and feral ungulates have major, adverse impacts on ohia forest
habitat. Feral ungulates, particularly pigs (Sus scrofa), goats (Capra hircus), and axis deer
(Axis axis), degrade ‘Ohi‘a forest habitat by spreading non-native plant seeds and grazing on
and trampling native vegetation, and contributing to erosion (Mountainspring 1986; Camp et
al. 2010). The introduction of avian diseases transmitted by the introduced southern house
mosquito (Culex quinquefasciatus), including avian malaria (caused by the protozoan
Plasmodium relictum) and avian pox (Avipoxvirus sp.), has been a key driving force in both
extinctions and extensive declines over the last century in the abundance, diversity, and
distribution of many Hawaiian forest bird species, including declines of the ‘i‘iwi and other
endemic honeycreepers (e.g., Warner 1968; Van Riper et al. 1986; Benning et al. 2002;
Atkinson and LaPointe 2009a; Atkinson and LaPointe 2009b; Samuel et al. 2011; LaPointe et
al. 2012; Samuel et al. 2015).

The impacts of other stressors to ‘i‘iwi, such as impacts due to non-native species, predation by rats
and small population dynamics, are unknown. However, any stressors that increase degradation of
the forests, mortality or decrease reproduction, are likely to compound the impacts of disease and
the effects of climate change.

No Action Alternative
Ninety percent of all ‘i‘iwi now occur on Hawai'‘i Island, followed by east Maui (about 10 percent),
and Kaua‘i (less than 1 percent) (Paxton et al. 2013). ‘I'iwi population distribution of ‘i‘iwi
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corresponds with areas that are above the elevation at which the transmission of avian malaria is
most prevalent. OCM has not identified publicly available documentation of this species’ use of the
project area. There currently are no plans for the project area to contain ‘ohi‘a or ‘Ohi‘a /koa forests
that would potentially support ‘i‘iwi foraging and breeding habits. As described in Table 6.28, the no

action alternative includes recommendations from the U.S. Fish and Wildlife Service Hawaiian
Waterbird Recovery Recommendation for He‘eia Marsh to monitor and control avian diseases,
including development of a plan for early identification of and response to avian botulism by Kako‘o

‘Oiwi.

Preferred Alternative and Alternatives A, B and C
None of the alternatives that involve reserve designation are expected to affect this species.
Reserve implementation would make use of existing facilities, at the outset. Thus, reserve
implementation would not have any effects beyond those existing under the baseline that exists
under the no action alternative. OCM will ensure appropriate ESA compliance activities are carried
out for future federally supported projects. OCM will communicate the USFWS BMPs to Reserve
partners, including those related to ohia and ohia koa forest conservation measures if those
habitats become established in the project area.

Species of Concern under the ESA

Reserve designation could have beneficial impacts on the two Species of Concern identified by
NMFS as occurring within Kane‘ohe Bay. Resulting impacts to Species of Concern under the ESA
from the range of alternatives analyzed are provided in Table 6.30.

Table 6.30 Impacts to Species of Concern under ESA

No Action Preferred Alternative | Alternative | Alternative
Alternative A B C
Hawaiian Minor, indirect benefits from The same potential Likely the Same as Likely the
Reef Coral coral reef research, monitoring, beneficial effects same as preferred same as
. and restoration, including efforts | related to coral reef under the no alternative. under the no
(Montipora to remove invasive alga research, monitoring, action action
dilatata) species. If this species occurs in | and restoration and the | alternative, alternative,
areas used for motorized same adverse effects unless the unless the
recreation, fishing, or swimming, | from human uses species is species is
potential moderate described under the no found within found within
or major direct, adverse effects action alternative, plus the reefs the reefs
from physical damage to the additional beneficial included included
coral. Potential moderate, effects from research, under this under this
indirect, adverse effects from monitoring, and alternative. alternative.
pollution, sedimentation, technical assistance or
boating, and introduction of other support for alien
non-native alga species. algae removal projects.
Inarticulated | Moderate adverse impacts from | The same potential Same as Same as Same as
Brachiopod habitat degradation and human impacts as the no preferred preferred preferred
. activities, as well as minor to action alternative, plus alternative. alternative. alternative.
(L g la moderate beneficial impacts potential additional,
reevii) from ongoing research, minor benefits through
husbandry, and efforts to reserve coordination of
remove invasive algae from research and
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brachiopod habitat. monitoring efforts
relevant to humans’
understanding of this
species and support for
invasive algae removal
efforts.

A, Hawaiian reef coral (Montipora dilatat

NMFS listed the Hawaiian reef coral, Montipora dilatata, as a Species of Concern due to its rarity
(though it was formerly abundant), restricted distribution, and vulnerability to several threats
(coral bleaching, thermal kills, freshwater kills, habitat degradation, and damage by anchors,
swimmers, fishers, and other human activities). This species was considered for listing under
the ESA; however, NMFS determined that M. dilatata did not meet the definition of a threatened
or endangered species, so it was not listed (79 Federal Register 53851). Within the main
Hawaiian Islands, the species has only been observed at Kane‘ohe Bay, where it is rare. A bay-
wide snap assessment survey conducted for the U.S. Army Corps of Engineers identified
invasive algae and coral species present at 41 patch reefs in 2014, including patch reefs 2, 4, 7,
9 and 10. No Hawaiian reef coral were found in reefs 2, 4, 7, 9 and 10, whereas the species
was found in one of the other reefs surveyed (USACE 2014). This species is difficult to
distinguish from other species in the same genus. In 2008, one colony was identified by a coral
reef expert in reef 8 (Hunter 2009). However, in 2010, no M. dilatata colonies were identified on
reefs 1, 3, 8, 9, or 10; and all the colonies identified at that time were in reefs more than 1.8
miles (3,000 meters) further to the north. The 2010 study reported 43 colonies of M. dilatata in
Kane‘ohe Bay (Hunter 2011). These studies suggest that the distribution of the species is not
well known, though there are habitat variables conducive to its occurrence, such as areas
protected from wave action. The species is restricted to shallow reef environments, with low
wave motion, which can be found in the study area.

No Action Alternative

Existing restoration efforts, including those intended to reduce invasive algae present in
Kane‘ohe Bay, could potentially have minor, indirect, beneficial impacts on M. dilatata, if carried
out in areas where the species is present. In addition, some of the research and monitoring
already conducted within the bay has the potential to offer minor, indirect benefits to coral reef
species, including M. dilatata, especially if the research and monitoring help resource managers
understand the spatial distribution of the species and the variables that affect its distribution. In
addition, the only place within the study area where the species has been identified to date is
within reef 8, also known as Checker’s Reef. The State of Hawai‘i manages the area around
that reef (and reef 7) for recreational use, particularly for motorized on-water activities (including
personal watercraft and water skiing). These uses and other uses of Kane‘ohe Bay have the
potential to adversely affect the coral directly. For example, coral can sustain moderate or major
damage directly, from anchors, fish pots, swimmers, and divers. Coral can also be moderately
affected indirectly, such as through habitat degradation and modification from sedimentation,
pollution, boating, and introduction of non-native alga species.

Preferred Alternative and Alternative B
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Proposed reserve boundaries under the Preferred Alternative and Alternative B would include
reef 8. Under these alternatives, reserve designation could increase human understanding of M.
dilatata and potentially lead to the collection of more definitive information about where the
species exists within the parts of Kane‘ohe Bay included in the reserve under these alternatives,
as well as the factors contributing to its abundance. Thus, reserve designation could have a
minor, beneficial, indirect impact on this species. While not developed to directly address needs
associated with this particular species, some of the activities identified in the proposed He‘eia
NERR FMP related to research, monitoring, and coral reef restoration are consistent with the
management needs identified for the species by NMFS. See Table 6.31, which is derived from
the proposed He‘eia NERR FMP and a detailed fact sheet developed by NMFS that identifies
management needs for the species, published in 2015 (NOAA 2015). Reserve designation
would not change the way marine areas are managed by the State, so the potential adverse
effects identified under the no action alternative from human uses could also occur under this
alternative.

Table 6.31 He‘eia NERR Final Management Plan objectives aligned with management
needs for Hawaiian reef coral (Montipora dilatata)

Applicable Management Need Identified by NMFS Aligned Objectives in He‘eia NERR
Final Management Plan

Quantitative surveys of Kane‘ohe Bay to monitor reported location and Support environmental monitoring and biodiversity

abundance and measure variables such as temperature, salinity, pH, reef baseline studies (Goal 1, Objectives 1 and 2)

size, currents, and sedimentation to further an understanding of the
environmental variables driving spatial patterns

Expand efforts to out-plant additional sea urchins, particularly smaller Support coral reef restoration activities conducted
individuals that might be better able to move into areas between cology plates by Hawai‘i DLNR Division of Aquatic Resources
and branches, to facilitate biocontrol of invasive algae and improve coral (Goal 3, Objective 10)

survival

Alternatives A and C

Under these alternatives, patch reef 8 would not be included within the reserve, but other reefs
would be. The only reef being considered for possible inclusion within the reserve where M.
dilatata has been documented to date is reef 8. Thus, there would only be indirect benefits to the
species from alternatives A and C. However, it is possible M. dilatata could be identified in the
future in the marine area that would be included within the reserve under these scenarios. In
addition, reserve operation could also increase human understanding of the species, if reserve
staff or researchers become more involved in M. dilatata research.

B. Inarticulated brachiopod (Lingula reevii

The inarticulated brachiopod has been identified as a Species of Concern by NMFS because it
is rare and it is only known to occur in Kane‘ohe Bay, in shallow (intertidal and subtidal), sandy
reef flats. It is a sessile species, and its density affects its success propagating. Its density is
declining (from a high of 500 per square meter in the 1960s to less than 5 per square meter in
the last 10 years). Threats to the species include habitat degradation and alteration,
overexploitation, pollution, sedimentation, a vulnerable life history, and limited distribution. The
inarticulated brachiopod retracts into the sediment when the surrounding benthos is disturbed,
which reduces the amount of time it can spend feeding. Also, non-native alien algae species
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have invaded habitat for inarticulated brachiopods and form mats that makes the habitat much
less suitable for brachiopods (NOAA 2015b). The species has been identified around the
perimeter of Moku o Lo‘e, as well as in other locations, including reef flats to the west of the
island (including within areas that would be within the reserve’s boundaries under the preferred
alternative and alternatives A-C) (Hunter 2009b).

No Action Alternative

There are a number of activities that occur in Kane‘ohe Bay that are thought to contribute to the
decline of the inarticulated brachiopod population. These include human activities, reduced
levels of nutrients being introduced into the bay, and habitat disturbance due to invasive algae.
Human uses of the bay could continue to have adverse effects on the species through
disturbance (causing individuals to retract and therefore spend less time filter feeding), but the
sandbars that the species use are more protected from recreational boating than some other
areas. The extent to which current human activities are currently affecting the species is not well
understood, but is estimated to be moderate for the purposes of this assessment, especially
compared to the changes to the species’ habitat over time. Another factor that could be affecting
the habitat’s suitability for the species is the spread of invasive algae. Under the no action
alternative, efforts to remove invasive algae by reserve partners and others will continue,
although the extent to which invasive algae removal activities are occurring in inarticulated
brachiopod habitat versus in other parts of reefs may be limited. Research on the inarticulated
brachiopod and its habitat requirements is also anticipated to continue under the no action
alternative, to the extent funding allows. The research and conservation activities already
underway and planned could have minor to moderate beneficial impacts (including limited
removal of invasive algae by researchers and efforts to make it possible for the species to
propagate in captivity so that additional individuals could potentially be reintroduced into the bay
in the future).

Preferred Alternative and Alternatives A, B and C

The species has been documented in the areas proposed for inclusion within the reserve under
all four of these alternatives. Under the preferred alternative and alternatives A-C, proposed
He'eia NERR activities could advance efforts to study and potentially alleviate some of the
threats to the inarticulated brachiopod (e.g., by supporting research, restoration and
management strategies detailed in the FMP that result in improving habitat suitability for the
species). See Table 6.32, which lists the management needs NMFS identified that could
potentially be supported by reserve designation and operation. The research, management, and
restoration efforts supported by the reserve under its FMP could provide minor benefits to this
species (to the extent these efforts are conducted in the shallow, sandy reef flats that provide
suitable habitat for the inarticulated brachiopod, especially efforts to remove invasive algae in
areas where they reduced habitat suitability for this species).

Table 6.32 He‘eia NERR Final Management Plan objectives aligned with management
needs for inarticulated brachiopod (Lingula reevii)

Applicable Management Need Identified by Aligned Objectives in He‘eia Reserve Final
NMES Management Plan
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Applicable Management Need Identified by Aligned Objectives in He‘eia Reserve DMP
NMFS

Continue quantitative surveys of Kane‘ohe Bay to monitor Conduct baseline studies (Goal 1, Objectives 1 and 2)
reported abundance and location
Preserve habitat and water quality in Kane‘ohe Bay Support resource management and restoration activities that seek to

improve ecosystem services, including water quality (Goal 3,
Objective 10)

Further refine research on habitat preferences (e.g., effects Not directly addressed in proposed He‘eia Reserve final MP, but
of salinity, pH, water quality, water depth, sediment depth, consistent with Goal 1, Objective 2 (coordinating independent
and alien algal species on L. reevii) research and monitoring); researchers visiting the reserve could
advance this work

Marine Mammals
There is no mention of plans for any marine mammal research or monitoring in the FMP for the
proposed He‘eia NERR. However, there are a number of marine mammals that could occur in
Kane‘ohe Bay. Chapter 7 describes the responsibilities and restrictions that apply to persons
and federal entities (respectively) with species protected under the ESA and the restrictions
under the MMPA with respect to human interactions with any marine mammal. The MMPA
makes it unlawful for any person subject to the jurisdiction of the United States to take (meaning
to hunt, harass, capture, or kill) any marine mammal within U.S. waters or on the high seas (16
U.S.C. § 1372(a)). Regulations adopted under the MMPA also prohibit harassment, defined
“any act of pursuit, torment, or annoyance which has the potential to injure a marine mammal or
marine mammal stock in the wild or has the potential to disturb a marine mammal or marine
mammal stock in the wild by causing disruption of behavioral patterns, including, but not limited
to, migration, breathing, nursing, breeding, feeding, or sheltering” (16 U.S.C. § 1362(13) and
(18)(A)). There are some exceptions to the prohibitions, including for directed research on
marine mammals and a mechanism for obtaining authorization from NMFS for “incidental,” but
not intentional, taking, of small numbers of marine mammals.

As discussed above, the marine mammal species that are protected under the ESA that could
be present in Kane‘ohe Bay include the Hawaiian monk seal and main Hawaiian Islands insular
false killer whale. However, the Hawaiian monk seal is the only wild marine mammal known to
regularly occur in the project area. Since those two species are discussed above, they are not
specifically addressed in this subchapter. Rather, this subchapter analyzes the potential effects
of the alternatives on other marine mammal species that could be present in the study area.
According to NMFS, two cetacean species that are potentially regularly present in Kane‘ohe Bay
are spinner dolphins and Pacific bottlenose dolphins.?® Technical assistance from NMFS also
indicates that striped dolphins and a number of whale species (humpback whales, killer whales,
melon-headed whales, and short-finned pilot whales) could also potentially pass through
Kane‘ohe Bay, but would be unlikely to spend much time there because those species prefer
other habitat types.?’ Resulting impacts to marine mammals other than the

% There are also three Pacific bottlenose dolphins and one false killer whale in captivity, where
researchers from HIMB’s Marine Mammal Research Program study the two species.

%" This technical assistance was provided by a representative of the Cetacean Research Program at the
Pacific Islands Fisheries Science Center in July 2016.
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Hawaiian monk seal, main Hawaiian Islands insular false killer whale, and humpback whale

from the range of alternatives analyzed are provided in Table 6.33.

Table 6.33. Impacts to marine mammals other than the Hawaiian monk seal and main
Hawaiian Islands insular false killer whale

No Preferred Alternative Alternative Alternative Alternative
Action A B C
Other No changes | The proposed action would not be Impacts would Same as Impacts would
Marine to human- expected to result in the incidental be similar as preferred be similar to
marine take of marine mammals. those in the alternative. those in the
Mammals | Implementation of the reserve’s FMP ferred ferred
28 rnammg could lead to an increased number of pre errg pre errg
interactions | poat trips in areas already used alternative, but alternative, but
in Kane‘ohe | extensively for boating, as well as within a larger within a smaller
Bay. additional research projects. area, including area.
Restrictions | Safeguards used to protect threatened | the small boat
under the and endangered species would, in harbor.
MMPA general, be expected to protect any
) marine mammals in the area. If there
make it were any adverse impacts to marine
unlikely that | mammals, they would likely be short-
marine term, indirect, and negligible, and they
mammals could be mitigated to avoid take by
following BMPs.”® Future reserve
would be : . LS
. actions will be evaluated individually
takeninthe | it respect to their potential impacts
study area. and to identify any procedures that
might be needed to protect marine
mammals. For example, applicable
NOAA BMPs for in-water work should
be followed to reduce the potential for
any incidental marine mammal take.

A. Humpback whale, kohola (Megaptera novaeangliae)

Humpback whales are considered separately from the other marine mammals within this section. A
detailed impact analysis was provided under the Final EIS while the other marine mammals in this
section were considered as a cohort. Even though the humpback whale has been delisted under
the ESA and is not grouped with the other marine mammals for this environmental analysis, the
detailed information provided in the FEIS is still relevant and valid.

In Hawai'i, it is not permitted to come within 100 yards of whales at sea or 1,000 feet of whales
while in the air, unless authorized under a permit. In addition, it is unlawful to disrupt the normal
behavior or prior activity of a whale by any other act or omission (50 C.F.R. § 224.103). The
humpback whale mates, calves, and nurses its young in Hawai'i, usually during the winter. In the
spring and summer, the species migrates to feeding areas beyond Hawai‘i. Threats to the species
include ship strikes, entanglement in fishing gear or with marine debris, acoustic disturbances, and
ilegal whaling (NOAA and DLNR 2007). Vessels in Kane‘ohe Bay create noise that may be audible
to marine mammals. However, as noted in Chapter 5, while whales are known to use oceanic
areas just outside of Kane‘ohe Bay, they have not been not been reported to date inside of
Kane‘ohe Bay. That does not mean, however, that whales could not enter Kane‘ohe Bay or that
noise from within Kane‘ohe Bay could not impact whales outside the bay.

No Action Alternative
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Potential impacts to humpback whales under all the alternatives, including the No Action
Alternative, include chronic exposure to underwater noise resulting from human activities in
Kane‘ohe Bay, including recreational and commercial vessel traffic (Bettridge et al. 2015). Other
threats to humpback whales include ship strikes, which have the greatest potential to be an issue
for large vessels, which are not typically found in Kane‘ohe Bay. Large military water-craft
sometimes transit the bay. There are already numerous sources of noise, primarily from boat
engines on vessels (and other vehicles, such as personal watercrafts) in Kane‘ohe Bay. A typical
fishing vessel radiates noise at a source level of about 158 decibels (referenced to 1 micropascal).
There are also natural, ambient sounds in Kane‘ohe Bay and other marine areas produced by
shapping shrimp and other marine life. For example, the sound produced from individual snaps
from snapping shrimp in Kane‘ohe Bay produced almost 190 decibels referenced to 1 micropascal
at 1 meter (Au and Banks 1998). When sound is generated in air, it travels through the water
primarily in the narrow area right below the aircraft. The U.S. Navy’s Hawai‘i-Southern California
Training and Testing EIS/OEIS notes, “A sound wave propagating from an aircraft must enter the
water at an angle of incidence of 13° or less from the vertical for the wave to continue propagating
under the water’s surface. At greater angles of incidence, the water surface acts as an effective
reflector of the sound wave and allows very little penetration of the wave below the water . . .” Even
a F/A-18 Subsonic plane at 1,000 feet and a H-60 Helicopter hovering at 50 feet generate less
sound below the water surface than a typical fishing vessel and snapping shrimp, respectively (Rim
of the Pacific 2002). Since there are Biologically Important Areas identified by NMFS for humpback
whales along the northeastern coast of O‘ahu, to the northwest and southeast of Kane‘ohe Bay,
humpback whales probably favor those habitats over the bay (NOAA 2016e). The boundaries of
the Hawaiian Islands Humpback Whale National Marine Sanctuary in the waters offshore of O‘ahu
extend to the 100-fathom isobaths, from Pua‘ena Point eastward to Mahie Point (on the north shore
of O‘ahu) and from the Ala Wai Canal eastward to Makapu‘u Point (on the southeastern side of
Ofahu). The Sanctuary’s boundaries include some of the areas mapped as Biologically Important
Areas, but do not include Kane‘ohe Bay. However, the potential for adverse effects to humpback
whales, particularly any that enter Kane‘ohe Bay, from existing activities cannot be ruled out.

Preferred Alternative and Alternatives A, B and C

Potential impacts to humpback whales are expected to be similar under all the alternatives. The
incremental increase in boat noise under any of the alternatives that involve designation and
operation of a Reserve, as currently understood, would likely not be perceptible given the large
volume of existing boating and the fact that, at least initially, reserve visitors and researchers would
likely use the same boats that are already used by Reserve partners for existing activities.
Shipping and commercial activity would not be affected by Reserve designation or operation.
Therefore, the effect of increased underwater noise from increased vessel traffic on humpback
whales from the Preferred Alternative and Alternatives A, B or C is likely insignificant, and the
proposed action may affect, but is unlikely to adversely affect humpback whales. OCM will carry
out an informal consultation with NMFS during the public comment period for EIS to confirm this
assessment.

Other Marine Mammals

No Action Alternative
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Various activities supporting tourism, recreation, education, industry (including fishing),
commerce, military needs, maritime transportation, and other sectors occur in and along
Kane‘ohe Bay. Military overflights and significant boating, diving, snorkeling, fishing, research,
and restoration efforts occur within the study area; however, a detailed assessment of the
impacts of current activities on marine mammals in Kane‘ohe Bay is outside the scope of this
document. Under the no action alternative, there are expected to be no change to human-
marine mammal interactions in Kane‘ohe Bay. While the MMPA reduces the likelihood that
marine mammals would be killed, captured, or harassed in Kane‘ohe Bay and other settings, the
potential for marine mammal impacts in any location cannot be ruled out. Restrictions on take of
marine mammals under the MMPA would reduce the likelihood that marine mammals would be
killed, captured, or harassed.

% This assessment focuses on marine mammals potentially present in Kane‘ohe Bay other than Hawaiian
monk seals, humpback whales, and Main Hawaiian Islands insular false killer whales because those three
species were discussed above. Technical assistance from NMFS suggests the other marine
mammals that could use the bay include spinner dolphins, Pacific bottlenose dolphins, striped dolphins,
pygmy killer whales, melon-headed whales, and short-finned pilot whales.

The word negligible, as used throughout this chapter, was defined in Chapter 6.1.1. This use of the
word negligible is different from how negligible is defined under the MMPA at 50 C.F.R. § 216.103; no
reference to that definition is implied.
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Preferred Alternative and Alternative B

These alternatives are discussed together because the boundaries of marine areas included
within the reserve and the reserve activities conducted therein would be the same, and thus, the
expected impacts to marine mammals are also expected to be the same. The main activity that
can be anticipated to result from reserve operation that has the potential to increase human-
marine mammal interactions would be a greater number of boat trips for research or educational
purposes. At this time, it is anticipated that reserve partners would use existing small boats for
these purposes, just as they currently use such boats and other equipment for research and
educational tours in areas that are already used extensively by humans. Marine research and
restoration activities, including research that requires swimming or diving, already underway or
planned by reserve partners would also continue and might have the potential to result in
human-marine mammal interactions. New in-water activities might occur as a result of
designation, such as installation and monitoring instruments that collect data as part of the
System-Wide Monitoring Program (SWMP).

The incorporation of the safeguards used to protect threatened and endangered species into
future reserve efforts would, in general, also help protect any marine mammals in the area.
Thus, any potential adverse effects to marine mammals from reserve operations would be
negligible. Future actions will be evaluated individually with respect to their potential impacts
and to determine applicable procedures and BMPs to protect marine mammals. For example,
applicable NOAA BMPs for in-water work should be followed. (See, for example, “Best
Management Practices (BMPs) for General In-Water Work Including Boat and Diver
Operations,” published by the NMFS Protected Resources Division.) reserve designation could
provide site partners with opportunities to reach broader audiences to educate them about
marine mammals and appropriate BMPs to avoid harassment of marine mammals.

Because HIMB is a reserve partner, it would be expected to advise on the potential for any
reserve-related activities to affect the marine mammals housed by the HIMB Marine Mammal
Research Program located within an enclosure pen approximately 220 feet (70 meters) from
Lighthouse Pier on Moku o Lo‘e (Community Planning and Engineering, Inc. 2014). Because
most of the motor boats used for reserve activities are already owned by HIMB, impacts to
these marine mammals from additional boat trips are not expected to be significant, especially
in light of all the other noise these animals are exposed to, including overflights of planes from
MCBH. Although not anticipated, any incidental take of marine mammals is to be reported to
NMFS promptly.

Alternative A
Impacts would be similar as those in the preferred alternative, but within a larger area, including
the small boat harbor.

Alternative C

Impacts would be similar as those in the preferred alternative, but within a smaller area. That
would reduce the footprint of reserve-related activities, would concentrate use by reserve staff,

160



researchers, teachers, and other visitors in locations where they might interact with marine
mammals in a smaller area.

b. Essential Fish Habitat
As noted in Chapter 5, Kane‘ohe Bay has been designated as Essential Fish Habitat (EFH) for
Hawai‘i Bottomfish, Hawai‘i Coral Reef Ecosystems, the Hawai‘i Crustacean Fishery, and the
Hawai‘i Pelagic Group. For more information about the Magnuson-Stevens Fishery
Conservation and Management Act and EFH consultation requirements, see Chapter 7. In brief,
federal agencies must consult NMFS regarding actions proposed, authorized, funded, or
undertaken that may adversely affect (i.e., reduces the quality or quantity of) EFH. Resulting
impacts to EFH from the range of alternatives analyzed are provided in Table 6.34.

Table 6.34 Impacts to Essential Fish Habitat

No Action Preferred Alternative Alternative A Alternative | Alternative
B C
Essential No impacts Reserve designation and Impacts are expected Same as Impacts would
Fish beyond those approval of the FMP are not to be similar to those preferred be similar to
. contributing to expected to adversely affect from the preferred alternative. those in the
Habitat the current EFH. There is insufficient alternative, but within a preferred
baseline. For information at this time to larger area. Availability alternative, but
information determine whether future in- of a spot from which within a smaller
about the water activities at the reserve reserve visitors and area
current would have any adverse staff could board boats corresponding
baseline, see effects on EFH. After federally at the small boat to the boundary
preceding supported projects within EFH harbor might reduce of this
subchapters on | are proposed and at other the potential for the alternative.
the marine appropriate times, OCM will reserve to need a new
environment. consult with NMFS, when dock or pier elsewhere,

needed, to avoid, minimize, or
offset any adverse effects on
EFH.

which could affect
EFH.

No Action Alternative
The marine water column and seafloor in Kane‘ohe Bay, including the entire study area, have
been designated as EFH and, for some ecosystems, Habitat Area of Particular Concern (a
subset of EFH). The above discussions of the no action alternative, marine habitats, marine
flora and marine fauna summarize the types of impacts on Kane‘ohe Bay from existing and
planned activities. For more information about the effects of existing and planned activities on
the marine environment in Kane‘ohe Bay, see preceding subchapters, particularly those
devoted to marine habitats, marine flora, and marine fauna. Because that information is

presented above, it is not summarized again here.

Under the no action alternative, some of the current and planned restoration and research
activities in Kane‘ohe Bay, including those implemented by site partners, do or would result in
EFH restoration and enhancement. For example, the invasive algae removal efforts on patch
reefs are intended to have beneficial impacts on EFH. Other activities in the study area would
have no effects on EFH. Since an adverse effect on EFH is defined as any reduction in the
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guality or quantity of EFH, it is likely that there also are and will be adverse effects from ongoing
and planned non-federal actions to EFH under the no action scenario. (The EFH consultation
provisions only apply to federal actions.) It is beyond the scope of this analysis for OCM to
provide a more thorough analysis of the impacts to EFH of activities under the no action
alternative.

Preferred Alternative and Alternative B

Reserve designation and approval of the reserve management plan would not in and of
themselves be expected to adversely affect EFH. OCM will review potential future activities that
are federally-funded or authorized to determine whether future activities associated with reserve
implementation may adversely impact EFH. The management plan does not contain sufficient
detail about in-water activities planned for OCM it to reveal any potential for adverse effects to
EFH. At this time, there are insufficient data to determine whether future in-water activities at the
reserve would have any adverse effects to EFH, but some potential methods for securing access
to and placement of equipment or personnel have the potential to adversely affect EFH,
depending on how they are implemented. What is known is that designating a reserve would
result in installing monitoring (and potentially other) equipment in support of research efforts. It
has not been determined where and how equipment needed for research and monitoring will be
installed. If a reserve is designated, reserve staff and partners will need to determine what in-
water activities to propose and whether there is a need for equipment to be anchored in
Kane‘ohe Bay (and whether that would require new or could use existing moorings, pilings or
piers). Because of the requirements of the Magnuson-Stevens Fishery Conservation and
Management Act, reserve staff would be expected to seek options that would minimize or avoid
potential adverse effects to EFH. Similarly, the specific details associated with future education,
research, restoration and other efforts are unknown, so their potential impacts to EFH cannot be
evaluated at this time. Once specific activities are proposed, they will be subject to
environmental compliance reviews.

The Preferred Alternative and Alternative B would be likely to have some long-term, minor
beneficial impacts on EFH because the alternatives would result in enhanced coordination and
scientific knowledge associated with restoring and enhancing EFH, as well as the role and
status of EFH. After projects that are to be federally authorized, funded, or undertaken are
proposed (and at other appropriate times), OCM will assess potential effects to determine
whether consultation with NMFS is needed and then initiate dialogue, as necessary. Information
gleaned from EFH consultations with the Pacific Islands Regional Office Habitat Conservation
Division will allow partners to avoid, minimize, or offset any adverse effects on EFH. (After
receiving an EFH assessment, NMFS has an opportunity to offer EFH conservation
recommendations, including measures to avoid, minimize, or offset any adverse impacts
associated with an activity.)

Alternative A

The potential impacts on EFH under this alternative are expected to be very similar to those
described under the Preferred Alternative and Alternative B, but under alternative A, they would
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extend across a larger area. In short, it is difficult to assess all the indirect effects on EFH of
Reserve designation and FMP approval at this time.

Alternative C
Potential effects on EFH under alternative C are expected to be quite similar to those described
under the Preferred Alternative and Alternative B, but under alternative C, they would extend

across a smaller area.

c. Migratory Birds

OCM analyzed potential effects of the alternatives on migratory birds. Resulting impacts to

migratory birds from the range of alternatives analyzed are provided in Table 6.35.

Table 6.35 Impacts to migratory birds

No Action Preferred Alternative A Alternative Alternative
Alternative B C
Mig ratory A range of human Reserve operation Same as preferred Same as Same as
Birds activities could have could have indirect, alternative, except this preferred preferred
minor to moderate negligible, adverse alternative would also alternative, alternative,
direct or indirect effects or negligible include the City and although this although this
effects on foraging to minor beneficial County of Honolulu parcel | alternative alternative
habitats for migratory effects on migratory on land and the small includes a includes smaller
birds, but would not birds, but would not boat harbor. If migratory smaller land land and water

be expected to cause
direct migratory bird
take. Restoration of
some environments,
such as the fishpond,
could benefit any
migratory birds for
which the habitat is
suitable.

be expected to
cause migratory bird
take. Potential
indirect, minor
benefits to migratory
birds due to reserve
education,
monitoring, research
and restoration
projects that
enhance their
habitat. Potential
negligible adverse
effects from
increased human
use.

birds occur within those
parcels, reserve staff
would be expected to
ensure that reserve
activities would not result
in take of migratory birds
and to comply with other
provisions of the
Migratory Bird Treaty Act.

area.

areas.

The Migratory Bird Treaty Act prohibits the take of migratory birds unless it is authorized by
USFWS. In addition, USFWS can offer recommendations related to projects undertaken or
funded by federal agencies. USFWS typically offers recommendations at the same time as it
comments on Endangered Species Act Section 7 consultation letters. OCM will send out a
consultation letter during the public comment period for this Final Environmental Impact
Statement and will identify any recommendations USFWS offers with respect to migratory birds
in the Final Environmental Impact Statement.
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No Action Alternative

Historically, development patterns, habitat alteration, and other human activities may have
adversely affected the suitability of the areas along the coast of Kane‘ohe Bay for migratory
birds. Most migratory birds that nest in the vicinity of Kane‘ohe Bay would probably nest on
uninhabited islands, where there are fewer stressors, such as domesticated or feral animals.
Certain migratory birds sometimes forage in and along Kane‘ohe Bay. OCM'’s research
indicates that feeding within the study area would be more likely than nesting. Under the no
action alternative, the various areas proposed for inclusion in a reserve would continue to be
protected and managed by the various site partners currently represented within the He'eia
estuary. Restoration projects, including those focused on He‘eia Fishpond or upland forested
areas, could have potential beneficial impacts to any migratory birds for which the habitat is
suitable for feeding or other behaviors. Other human activities in the study area could have
minor to moderate direct or indirect adverse effects to foraging habitats for migratory birds, but
would not be expected to cause direct migratory bird take. Future changes to migratory bird
populations or ranges could result from larger regional or global factors, such as climate
change.

Preferred Alternative and Alternatives A, B, and C

Reserve operation could have negligible, indirect, adverse effects or negligible to minor
beneficial effects to migratory birds, depending on how exactly the reserve operations. No new
restoration or alteration of habitats suitable for migratory birds has been proposed under the
Reserve FMP, beyond restoration expected under the no action alternative. (Alternative A could
potentially result in restoration of the C&CH parcel, but it is unlikely that the parcel provides
suitable habitat for migratory birds. The Apapane, the only forest bird listed as potentially
present in the vicinity of He‘eia, would use areas higher in elevation than the C&CH parcel.)
Additional visitor use from reserve designation would not have any more than negligible adverse
effects to migratory birds because the only migratory birds known to use the area forage, but do
not nest, in the areas considered for inclusion within the reserve. If disturbed while they are
foraging, birds could temporarily forage elsewhere until visitors leave the area. No migratory bird
take would be expected to result from reserve operation, as described under the FMP. Potential
impacts from future federal actions related to developing facilities for reserve staff and visitors,
installing monitoring platforms or other reserve infrastructure, or otherwise addressing research
needs will be analyzed once proposed to assess effects on migratory birds and ensure that they
do not cause migratory bird take. Technical assistance and other support provided by the
reserve and its affiliates for research, monitoring, education, and restoration projects related to
migratory birds and their habitat could result in indirect, minor benefits to migratory birds,
particularly if this support led to incorporating into the proposed He‘eia NERR’s operational plans
additional ways to protect migratory birds.

6.3 Human Environment
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6.3.1 Economic Setting

6.3.1.1 Population
As described in Chapter 5, “Affected Environment,” between the years of 1940-2010, the

Kane‘ohe region experienced a major population increase expanding from approximately 5,000
to 54,000 individuals (Department of Business, Economic Development and Tourism 2013).
Kane‘ohe residents are a little older than that of the state as a whole, with a median age of 41.8
years old with nearly 71% of residents are Hawai‘i-born. The ethnic mix of the population is
similar to that across the state as a whole.

Corresponding with the population increase, urbanization began to impact the local
environment. Eight of the nine streams that drain into Kane‘ohe Bay were altered (e.g. diverted
or channelized) and by 1993, 58% of the bay shoreline was modified, including sea wall
construction, harbor creation, dredging, fill, or fishpond creation or maintenance, and 19 of the
original 28 fishponds built by early Hawaiians were partially or completely destroyed to create
more land for housing development (Hunter 1995). Resulting impacts to area population from
the range of alternatives analyzed are provided in Table 6.36.

Table 6.36 Impacts to population

No Action Preferred Alternative A Alternative B Alternative C
Alternative
Population Negligible long- Negligible long- Same as preferred Same as preferred Same as preferred
term adverse term adverse alternative. alternative. alternative.
indirect impacts indirect impacts
from traffic from traffic
increases. Potential | increases.
adverse
environmental
impacts and
beneficial
socioeconomic
benefits from the
development of
residential parcels.

No Action Alternative

Under this alternative, ongoing and planned habitat manipulation activities by site partners such
as those related the wetland agriculture, fishpond reconstruction and aquaculture, and the
rehabilitation of maintenance roads and water conveyances would remain in place. In addition,
wetland, forest, riparian, and coral reef restoration activities, identified in the final management
plan, are expected to be implemented as future funding is secured by those partner
organizations. No direct or indirect impacts (beneficial or adverse) to the area’s population are
anticipated at this time from these activities. And the lands and waters of the area would
continue to be protected and managed by the various site partners currently represented within
the He'eia estuary.

Based on historical data, continued population increases in the Kane‘ohe Bay area are
expected and may result in additional vehicle and boat traffic and potentially affect property
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values over the long-term. The Kamehameha Highway, one of the area’s major roadways,
crosses through the He'eia estuary as a two lane road. Despite being a major transportation
corridor, current traffic on this portion of the highway is light in comparison to other major
roadways around the Kane‘ohe Bay area. Traffic volume data from 2013 showed that a larger
volume of vehicular traffic moves toward the center of Kane‘ohe versus moving north toward
He'eia (Hawai'i Office of Planning 2015b). The highway has the capacity to handle the added
vehicle traffic generated by forecasted population increases to the area (Hawai'i Office of
Planning 2015b). Any indirect impacts (beneficial or adverse) to the population of the area are
anticipated to be negligible.

The 210 acre C&CH parcel, fronting the King Kamehameha Highway, is partially zoned
residential (e.g., R-10) but undeveloped at this time. These lots could be developed in the future,
and it is anticipated that the development would result in potential adverse environmental
impacts and beneficial socioeconomic impacts.

Preferred Alternative, Alternatives B and C

Designation of a reserve under the preferred alternative boundary could potentially result in
negligible adverse impacts to the population surrounding the proposed reserve. As outlined in
the proposed He‘eia Reserve’s final management plan (Appendix A), specific estuarine
research, education and stewardship activities, including technical and planning assistance, are
expected to occur within the preferred alternative boundary in the years subsequent to
designation. In addition to the previously identified habitat manipulation and restoration activities
conducted by site partners under the no action alternative, none of the programs or additional
activities identified are expected to result in significant effects on the area population.

Similar to the no action alternative, vehicle and boat traffic within the boundaries is expected to
increase based on anticipated area population increases. Additional traffic increases are
anticipated as a result of adults and school groups participating in reserve education and
outreach programming. However, neither is expected to result in additional traffic or boat
congestion as Kamehameha Highway has the capacity to handle the anticipated added vehicle
traffic as do the identified boat launch areas. As a result, no direct or indirect impacts (beneficial
or adverse) to the area’s population are expected.

6.3.1.2 Employment
As described in Chapter 5, “Affected Environment,” the largest employer on the windward side

of O*ahu is MCBH. In 2012, MCBH’s more than 14,000 military and civilian personnel generated
more than 2,280 jobs in local communities that surround the base. In all, base personnel
generated an estimated $1.1 billion in economic output retained within the neighboring
communities (Marstel-Day 2014).

Another important employer in Kane‘ohe Bay is the HIMB. Known as a world-renowned marine

biology research institute, HIMB serves as an education center for undergraduate and graduate
students from the University of Hawai‘i, as well as other institutions. The facility also hosts
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approximately 4,000 primary and secondary students through field trips each year(HIMB 2016).
Other major industries in the Kane‘ohe area include retail, educational services, and public
administration (Hawai'i Office of Planning 2016). The area’s unemployment rate is 5.8%, which
is 22% lower than the state-wide rate. Resulting impacts to area employment from the range of
alternatives analyzed are provided in Table 6.37.

Table 6.37 Impacts to employment

No Action Preferred Alternative A Alternative B Alternative C
Alternative
Em p|0ym ent No direct or Minor beneficial Same as the Same as the Same as the
indirect impact from the preferred preferred preferred
impacts hiring of reserve staff | alternative alternative alternative
to support the

implementation of
reserve programs
and activities. Long,-
term, negligible,
direct beneficial
impacts form new
employment
opportunities in fields
dependent on well-
functioning
ecosystems.

No Action Alternative

Under this alternative, the various areas proposed for inclusion in a reserve would continue to
be protected and managed by the various site partners currently represented within the He'eia
estuary. No direct or indirect impacts (beneficial or adverse) to employment in the area are
expected. Future changes to area employment could occur as a result of changes in the size
and activities of the area’s largest employers (e.g., MCBH and HIMB) or other factors that are
independent of the local employment conditions.

Preferred Alternative, Alternatives A, B and C

Designation of a reserve under the preferred alternative boundary and implementation of the
proposed He‘eia National Estuarine Research Reserve Final Management Plan is expected to
have minor long-term beneficial impacts to employment in the Kane‘ohe area. The initial hiring
of up to five reserve staff to implement the programs and activities described in the final
management plan is expected to be the most direct impact to employment.

In the long-term, the reserve’s activities to help address current watershed, water quality,
habitat, and other local coastal management issues, as well as, facilitating a better
understanding of traditional Hawaiian land use management and stewardship practices could
lead to new employment opportunities in natural resources (i.e., fishing and agriculture),
ecotourism, and other fields dependent on a well-functioning estuarine ecosystem. Overall
these beneficial impacts to the employment of the Kane‘ohe area are expect to be negligible
and indirect over the long-term.
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6.3.1.3 Ocean Economy
As described in Chapter 5, “Affected Environment,” the National Ocean Watch (ENOW) analysis

revealed that three of the six ocean-dependent economic sectors, are represented in the
Kane‘ohe area (i.e., marine transportation, ship and boat building, and tourism and recreation).
Within these three sectors, nine ocean industries ranging from Ship Building and Repair to
Scenic Water Tours were reported to the U.S. Census totaling 109 businesses employing 1,886
people. “Eating and Drinking” places accounts for over 80 percent of the reported
establishments and employment. Resulting impacts to the ocean economy from the range of
alternatives analyzed are provided in Table 6.38.

Table 6.38 Impacts to the ocean economy

No Action Preferred Alternative A Alternative B Alternative C
Alternative
Ocean No direct or indirect | Negligible, indirect, Negligible, indirect, Same as the Same as the
Economy impacts beneficial impacts beneficial impacts preferred preferred
over the long-term from increased alternative alternative
from increased visitors and
patronage to specific | associated
ocean economy- commerce at the
related industries. harbor. Long-term,

adverse, indirect
impacts from
increased vehicle
and vessel
congestion at the
harbor.

No Action Alternative

Under this alternative, the various areas proposed for inclusion in a reserve would continue to be
protected and managed by the various site partners currently represented within the He'eia
estuary. No direct or indirect impacts (beneficial or adverse) on the ocean economy of the area
are expected. Any potential future changes to the ocean economy are expected to be the result
of larger regional and global factors or other changes to local economic conditions.

Preferred Alternative, Alternatives B and C

Under the preferred alternative, designation of the proposed He‘eia NERR is anticipated to have
negligible, indirect, beneficial impacts over the long-term. As the research reserve programs
mature, and the site evolves (e.g. construction of new facilities), it is anticipated that additional
visitors (e.g., researchers, students, interested members of the public, etc.) will come to the site
and patronize business establishments within the vicinity of the research reserve. The dominant
ocean economy industries (as defined by ENOW) likely to be positively affected by the influx of
visitors include “Eating and Drinking Places,” “Scenic Water Tours,” and “Amusement and
Recreational Services.”

Alternative A

The He'eia Kea Small Boat Harbor is the primary access point for a majority of the recreational
and commercial activities that occur within Kane‘ohe Bay. Under alternative A, inclusion of the
harbor within the reserve boundaries would expand access to the Bay for reserve activities and
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could be expected to potentially have some negligible, indirect, beneficial impacts over the long-
term. The proposed He‘eia NERR would likely leverage the harbor as a gathering place for
Reserve-based programs and as a key area for education and outreach efforts (e.g., installing
relevant signage). This could attract additional visitors to the harbor and as a result,
establishments such as the restaurant in the harbor could receive additional business. Although
negligible, this would positively affect the ocean economy of the affected environment.

It is anticipated that increased visitor use to the reserve under alternative A could result in long-
term, indirect, minor adverse impacts from increased vessel and vehicle congestion in and
around the harbor. With the inclusion of the harbor as a primary access point in the reserve, the
development and implementation of marine-oriented research and education programs
associated with the reserve would add additional users to the harbor and within the neighboring
waters. However it is anticipated that reserve staff and site partners are expected to conduct
their programs in a manner which attempts to minimize any potential adverse impacts from the
additional vehicle and boat traffic to commercial and recreational users of the harbor.

6.3.2 Cultural and Historic Setting

6.3.2.1 Cultural History and Land Uses
As described in Chapter 5, “Affected Environment,” the He'eia area has historically had a robust

and flourishing agricultural and aquacultural community. He‘eia also has a strong cultural
legacy. Starting in the early 1900s, land-use related impacts resulting from activities like
dredging, sedimentation, and sewage discharge had profound effects on Kane‘ohe Bay’s
marine environment. Resulting impacts to the cultural history and land use of the area from the
range of alternatives analyzed are provided in Table 6.39.

Table 6.39 Impacts to cultural history and land use

No Action Preferred Alternative A Alternative B Alternative C
Alternative
Cultural Long-term, direct, Minor long-term Same as preferred Same as preferred Same as preferred
History and moderate beneficial benefit of improved | alternative. alternative. alternative.
impacts from the baseline
Land Use rehabilitation of information on
historic agricultural archaeological,
and aquacultural historic, and
practices by site cultural resources.
partners.

No Action Alternative

Under this alternative, activities proposed under the proposed He'eia NERR’s FMP related to
wetland agriculture, fishpond reconstruction and aquaculture, and the rehabilitation of
maintenance roads and water conveyances that are already underway and planned by local
partner organizations would remain in place. Implementation of these activities is anticipated to
convert the existing land uses (i.e., fallow lands overrun with invasive flora species) within the
estuary back to a traditional Hawaiian land management system that is firmly linked to the
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cultural history of the area. According to plans from the site partners, it is expected that these
activities would continue following the historic land use footprint of taro patches and the
fishpond. Reestablishing these traditional Hawaiian practices will result in direct, moderate,
beneficial impacts to the historic land use over the long-term.

Preferred Alternative, Alternatives B and C

Under the preferred alternative, reserve research and monitoring, education, and outreach
programmatic efforts are expected to have beneficial, long-term minor indirect impacts to the
cultural history and land use of the He‘eia estuary. As described below, Reserve-supported
activities are anticipated to have positive benefits on the existing efforts of site partners to
restore culturally significant traditional Hawaiian agricultural (e.g., taro patches) and aquaculture
(e.qg., fishpond) practices to the site.

Reserve-supported research and monitoring activities are expected to create a baseline of
archaeological, historic, and cultural resource information for the estuary. It is expected that this
effort could result in minor beneficial indirect impacts to the cultural history and land use of the
area through improved documentation about the area that can inform the future placement of
reserve infrastructure or by influencing the location and extent of reserve and partner activities
within the estuary over time, thereby minimizing any potential adverse impacts.

In addition, implementation of the preferred alternative is expected to lead to a fuller
appreciation by a wider audience of the cultural history and land use resources and their
collective contribution to the history of He‘eia. As such, minor beneficial impacts to the cultural
history and land uses in the area are expected as the heightened public awareness has the
potential to translate to greater public support for these aspects of the human environment in
He'eia.

Alternative A

In addition to the impacts described in the preferred alternative and the no action alternative, the
inclusion of the C&CH parcel (i.e., He‘eia Kea Valley) to the north and the He‘eia Kea Small
Boat Harbor could potentially yield some beneficial impacts to the cultural history and land use
of the area. He'eia Kea Valley is thought to have close spiritual ties to the neighboring

Kealohi Point (currently He‘eia State Park), the He'eia Fishpond, and the wetlands along the
lower reaches of He'eia Stream. Collectively, these geographic landmarks play a major role in
the myths and legends for the ahupua‘a of He‘eia. Inclusion of this area within a reserve could
enable greater education and outreach opportunities, through the proposed He‘eia NERR, to
explore the cultural significance of this portion of the estuary. If He‘eia Kea Valley were
incorporated into a designated reserve, additional studies would be needed to determine the
magnitude of the potentially beneficial impact this area could offer in bolstering community
understanding of the cultural history and land use resources of the area.

6.3.2.2 Historic Agriculture
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There are no impacts to historic agricultural practices. The environmental consequences
relating to implementing contemporary interpretations of historic or traditional agricultural
practices will be discussed in subchapter 6.3.3.1 Agriculture.

6.3.2.3 Historic Aquaculture
There are no impacts to historic aquaculture practices. The environmental consequences

relating to implementing contemporary interpretations of historic or traditional aquaculture
practices will be discussed in subchapter 6.3.3.2 Aquaculture.

6.3.2.4 Cultural Resources
As described in Chapter 5, “Affected Environment,” cultural resources found in the He‘eia area

range from tangible historic structures (e.g., He'eia Fishpond) and other historic sites (e.g.,
bridge, distillery, roads, etc.) to the intangible rich cultural legends (mo‘olelo) which pervade the
natural environment. Several significant cultural sites have been documented in the area
including the He'eia Fishpond, Kaualauki Heiau, Keaholi Point, and the dwelling place of
Meheanu at Luamo‘o. The He'eia Fishpond, listed on the National Register of Historic Places
(50-80-10-0327), is the most visible historic structure in the estuary. Given the number of
cultural resources found in the area, resulting impacts to these resources from the range of
alternatives analyzed are provided in Table 6.40.

Table 6.40 Impacts to cultural resource

No Action Preferred Alternative A | Alternative B | Alternative C
Alternative

Cultural Direct, moderate long- | Long-term, indirect, Same as Same as Same as preferred
Resources term beneficial beneficial impacts preferred preferred alternative.

impacts of from reserve staff- alternative. alternative.

rehabilitated taro directed coordination

patches and the and technical

fishpond to support assistance.

traditional Hawaiian Potential long-term

practices. And minor adverse visitor

improved long-term use impacts are

community mitigated.

connections to the
traditional cultural
knowledge and minor
long-term beneficial
impacts of forest
restoration that
supports plant species
valued for their
cultural significance.
Minor indirect
beneficial

impacts from partner
educational programs.
Potential negligible
adverse impacts from
inadvertent
disturbance of
archaeologic
resources.
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No Action Alternative

Under the no action alternative, there would be no changes to the local partners’ existing or
planned activities and the areas proposed for inclusion in a reserve would continue to be
protected and managed by the various site partners.

In the upland areas, Kako‘o ‘Oiwi is supporting manipulative activities to restore He‘eia’s
traditional agricultural landscape (i.e., taro fields). Part of this includes rehabilitating the historical
agricultural roads and water conveyance channels that support the agricultural

landscape. Currently, this historical and culturally significant resource is in poor condition.
Rebuilding the taro patches and supporting infrastructure to its historical footprint are anticipated
to have no adverse impacts on the cultural resources. Any potential adverse impacts to these
cultural resources, from the implementation of these activities, are expected to be mitigated
using best management practices identified through consultations with the State Historic
Preservation Division and the Office of Hawaiian Affairs prior to commencing.

As Kako‘o ‘Oiwi implements these different efforts, its activities are expected to have moderate
long-term direct beneficial impacts to the cultural resources of the area by restoring the
traditional agricultural landscape of the area, and strengthening community connections to the
traditional cultural knowledge of the He'‘eia estuary.

Additional beneficial impacts are expected to be derived from the restoration of the upland forest
areas. For example, within the upland forest areas that are restored, many of the restored plant
species are valued for their cultural significance (e.g. traditional use of certain native tree
species for making houses, canoes, tools, etc., or various plants and herbs gathered for
medicinal and ceremonial purpose). As a result, the upland restoration effort is expected to
provide minor beneficial impacts by retaining and improving the inventory of cultural relevant
plant species in the estuary.

Site partner, Paepae o He'eia, is currently rehabilitating and maintaining the historic fishpond
wall as part of a larger restoration of the He‘eia Fishpond and traditional Hawaiian aquaculture.
This restoration effort is anticipated to result in direct, moderate, beneficial impacts to the
traditional Hawaiian practice.

The fishpond wall rehabilitation entails Paepae o He'eia removing invasive mangrove vegetation
and manually rebuilding compromised sections using a traditional Hawaiian dry-stacking method
that uses no mortar to keep the wall upright and intact. This allows the pond to maintain a base
water level even at the lowest tides. And, according to Paepae o He'eia’'s USACE

Section 404 permit, BMPs, such as, the hand removal of mangroves and use of traditional
Hawaiian dry-stacking are designed to avoid or minimize any short-term adverse impacts to this
historic and cultural resource (USACE 2012a). Based on surveys conducted in 2012, no other
historically significant cultural materials were observed in or near the immediate vicinity of this
rehabilitation effort. As a result, a determination by the USACE noted that the rebuilding of the
fishpond wall and associated maintenance activities will not adversely impact the historical,
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structural, or cultural integrity of the historic fishpond (USACE 2012a). Additionally, the
rehabilitation of the historic fishpond wall is anticipated to support minor beneficial impacts to
Paepae o He'eia’s educational and cultural outreach programming that support traditional
cultural knowledge about the fishpond.

Combined these pre-existing and planned partner-led manipulation and restoration activities are
expected to potentially have direct, moderate long-term beneficial impacts to the cultural
resources of the area. There is a possibility that partner-led activities could potentially adversely
impact cultural and archaeological resources found within the affected environment by
inadvertent disturbance. However based on fact that site partners described above are sensitive
to the significance of resources, and the fact that appropriate consultations with relevant state
agencies, anticipated adverse impacts ate expected to be negligible.

Preferred Alternative, Alternative A, B and C

Implementation of the preferred alternative is expected to bring new coordination and technical
assistance support to site partners and their various manipulation and restoration efforts. The
added reserve support to these activities could provide some additional long-term, indirect,
beneficial impacts to the cultural resources of the area. An example might include providing new
opportunities for people to learn about, reconnect with, and care for the historical and cultural
resources that occur within the preferred alternative boundaries. It is also anticipated that
reserve staff could highlight cultural connections to specific plants (e.g., Taro or Koa trees) or
animals (e.g., mullet) as they develop relevant education and outreach programs.

Under the preferred alternative there could be potentially adverse impacts to archaeological,
historic, and cultural resources from visitor use. As reserve and partner-led activities are
implemented, increased human presence and activity has the potential to damage or otherwise
diminish these resources. These potential impacts would be expected to be minor. The
restoration of cultural resources (i.e., taro fields and fishpond) within the estuary is a priority for
both site partners and the reserve. As a result, reserve staff, site partners, and scientists are
expected to conduct their activities in such a way that minimize disturbances and protect the
integrity of these and other archaeological and cultural resources. As described in the final
management plan, public access to the reserve will be determined by, and be compatible with,
the public access policy of each of the agencies and site partners that have title to or
management responsibility for the lands (i.e., HIMB, DLNR, Kako‘o ‘Oiwi and Paepae o He'eia).
This is intended to protect potentially vulnerable archaeological and cultural assets within the
preferred alternative. Despite a probable increase in visitor use, it is anticipated that site
partners and reserve staff will work together to protect and minimize any potential adverse
impacts to the archaeological, historic, or cultural resources of the affected environment.
Overall, impacts that result from visitor use are anticipated to be mitigated by managing public
access in coordination with site partners.

6.3.2.5 Maritime Heritage Resources

171



As described in Chapter 5, “Affected Environment,” Hawai‘i's maritime resources generally fall
into three broad categories relating to traditional aquaculture production (e.g. fishponds),
plantation and ranching-era artifacts, and military (Van Tilburg 2014). Within the area proposed
for NERR designation, the maritime heritage resources are predominately military related with
the exceptions being the historic fishponds also in the vicinity (He‘eia Fishpond, O‘chope
Fishpond and two smaller unnamed fishponds) (Fa‘anunu et al. 2009). Resulting impacts to
these maritime heritage resources found of the area from the range of alternatives analyzed are
provided in Table 6.41.

Table 6.41 Impacts to maritime heritage

No Action Preferred Alternative A Alternative B Alternative C
Alternative
Maritime Moderate, Same as no action Same as no action Same as no action Same as no action
Herit age direct, alternative. alternative. alternative. alternative.
beneficial

impacts from
the restoration
of He'eia
Fishpond.

No Action Alternative

Under this alternative, the various areas proposed for inclusion in a proposed He‘eia NERR
would continue to be protected and managed by the various site partners currently represented
within the He‘eia estuary. There will mostly be no direct impacts (beneficial or adverse) on
maritime heritage resources in the area are expected. However, He'eia Fishpond is the
exception. The restoration and rehabilitation of the fishpond is expected to provide moderate,
direct, beneficial impacts to this specific maritime heritage resource over the long-term.

Preferred Alternative, Alternatives A, B and C
None of the alternatives analyzed are expected to result in any additional direct impacts
(beneficial or adverse) to the maritime heritage resources of the area.

6.3.3 Human Uses

6.3.3.1 Agriculture
As described in Chapter 5, “Affected Environment,” the affected area has a rich agricultural

history and this history had a large influence of the socioeconomic dynamics of the associated
communities. Expected resulting impacts to the historical agriculture of the area from the range
of alternatives analyzed are provided in Table 6.42.

Table 6.42 Impacts to agriculture

No Action Preferred Alternative A | Alternative B Alternative C
Alternative
Agriculture Reestablishing historic | Minor, indirect, Same as preferred | Same as preferred | Same as preferred
agricultural practices long-term beneficial | alternative. alternative. alternative.
and related impacts from
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infrastructure. Long- research reserve
term, direct, major, programs.
beneficial impacts
from rehabilitation of
the lo‘i kalo.

No Action Alternative

Under the no action alternative, there would be no changes to the local partners’ existing or
planned activities and areas proposed for inclusion in a reserve would continue to be protected
and managed by the various site partners. Kako‘o ‘Oiwi, through its Mahuahua ‘Ai o Hoi project
(see final management plan, Section 6.3.1), plans to establish a land management program to
return the wetlands of He'eia to productive agricultural, cultural, and educational use. In
cooperation with the Natural Resources Conservation Service, the group has developed a
detailed conservation plan, the implementation of which is in progress.

This work includes rehabilitating wetlands to lo‘i kalo (taro patches). Supporting this traditional
agricultural landscape, Kako‘o ‘Oiwi is also rehabilitating historical agricultural roads, and water
conveyance channels. These activities were approved under a Nationwide Permit 27 pre-
construction natification to the USACE (USACE 2012c) - requiring that these activities to avoid
or minimize impacts to water quality and local hydrology. Historic kuauna (taro patch walls)
have been identified by a certified archaeologist as part of an archaeological inventory survey
and will be restored to the extent possible. New kuauna will be constructed to replace kuauna
from earlier times that are no longer present. Kuauna will be built by excavating soil from within
the lo‘i kalo and using this soil to create the kuauna. The lo‘i kalo will be used to grow different
varieties of taro and will also serve as habitat for native birds.

Presently, approximately 12 acres of the freshwater wetlands within the He'eia HCDA parcel
have been converted to lo‘i kalo. Kako‘o ‘Oiwi ultimately plans to convert 176 acres into a
working agricultural landscape, much of this land is overgrown with invasive species (e.g.,
California grass), and offers limited ecological benefits. In addition to the lo‘i kalo, Kako‘o ‘Oiwi
plans to continue practicing organic agriculture of additional crops in a relatively small area
(approximately several acres) adjacent to the lo‘i kalo. Also proposed is potentially restoring a
historic poi mill, which would occur only after any consultations required under the state law.

Under the no action alternative, the primary impacts to agriculture are expected to be direct,
long-term, major, and beneficial. Kako‘o ‘Oiwi’s rehabilitation effort seeks to recreate a
traditional Hawaiian practice and promote He‘eia’s agricultural legacy. Kako‘o ‘Oiwi is also
inspired by the vision to integrate traditional ahupua‘a land management practices with
contemporary scientific research and knowledge, and ultimately raise awareness of stewardship
principles embedded within traditional Hawaiian practices.

Preferred Alternative, Alternatives A, B and C

Designation of a reserve under the preferred alternative boundary and implementation of the
proposed He‘eia Reserve’s final management plan is expected to have minor, indirect, long-
term, beneficial impacts to historic agriculture. As detailed in the FMP, it is anticipated that
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reserve staff would potentially provide technical assistance, environmental monitoring and/or
planning support, which would tie directly to the proposed reserve’s ecosystem-based

management research activities.

The reserve’s research will evaluate two different “ecosystem-based” management approaches
— one of which “embraces traditional Native Hawaiian management practices” — and evaluate
the various ecosystem services provided by each management approach. It is anticipated that
historic agriculture will be a fundamental component of the proposed He‘eia NERR’s research
as well as other programs such as education and outreach. At a minimum, it is anticipated that
the proposed He'eia NERR’s programs will highlight He'eia’s historic agricultural legacy (e.g.,
through education and outreach programs) and investigate the ecosystem benefits that result
from the modern-day interpretation of this historic practice. The implementation of the preferred
alternative is expected to result in minor, indirect, beneficial impacts to historic agriculture over
the long-term. Anticipated beneficial impacts include increased awareness of the role historic
agriculture played in shaping the social fabric of the study area and promoting its relevance to

current natural resource management practices.

6.3.3.2 Aquaculture
As described in Chapter 5, “Affected Environment,” there are two historic aquacultural practices

that existed within the estuarine portion of the study area: loko i‘a kalo and the fishpond. The
expected resulting impacts to aquaculture of the area from the range of alternatives analyzed
are provided in Table 6.43.

Table 6.43 Impacts to aquaculture

No Action

Preferred
Alternative

Alternative A

Alternative B

Alternative C

Aquaculture

Reestablishing
historic aquaculture
practices. Long-
term, direct, major,
beneficial impacts
from rehabilitation
of the loko i‘a kalo
and fishpond.

Minor, indirect,
long-term beneficial
impacts from
research reserve
programs.

Same as preferred
alternative.

Same as preferred
alternative.

Same as preferred
alternative.

No Action Alternative
Under the no action alternative, there would be no changes to the local partners’ existing or
planned activities and areas proposed for inclusion in a reserve would continue to be protected
and managed by the various site partners. Kako‘o ‘Oiwi plans to implement a historic loko i‘a
kalo, a traditional combined taro patch and fishpond.

In addition, Paepae o He'eia, has a long-term lease with Kamehameha Schools to restore
He'eia Fishpond and practice traditional Hawaiian aquaculture. As part of its ongoing efforts,
Paepae o He'eia is focused on four main activities:
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1. Removal of introduced and invasive red mangrove that is currently threatening the
fishpond wall’s structural integrity;

2. Rehabilitation of the fishpond wall which allows the organization to operate a functioning

traditional Hawaiian aquaculture site;

Invasive seaweed removal within the fishpond,;

4. In the future, as the other activities progress, Paepae o He‘eia will continue to support
on-site aguaculture operations to produce a variety of local finfish and mollusks (i.e.,
Pacific Threadfin, Striped or Grey Mullet, Pacific and Hawaiian Oysters). Currently, some
aquaculture products are produced by the pond as part of community economic
development efforts focused on food security.

w

Under the no action alternative, the primary impacts to aquaculture are expected to be direct,
long-term, major, and beneficial in nature. Through implementation of these historic aquaculture
practices, Kako‘o ‘Oiwi and Paepae o He'eia are restoring a traditional aquaculture practice of
cultural significance and creating an opportunity to raise awareness of the role historic
aguaculture played in shaping the social fabric of He‘eia, and promoting its relevance to current
natural resource management practices.

Preferred Alternative, Alternative A, B and C

Designation of a reserve under the preferred alternative boundary and implementation of the
proposed He‘eia NERR’s FMP is expected to have minor, indirect, long-term beneficial impacts
to aquaculture in the affected area. As detailed in the FMP, it is anticipated that reserve staff
would potentially provide technical assistance, environmental monitoring and/or planning
support, which would tie directly to the proposed reserve’s ecosystem-based management
research activities.

As the reserve staff work with site partners to implement the restoration activities and
rehabilitation of traditional Hawaiian practices such as lo‘i kalo, upstream of the fishpond, it is
anticipated that water quality within He'eia stream will improve. This could result in minor,
indirect, long-term beneficial impacts to aquaculture, as the fish stock would likely have a
positive response to the water quality improvement.

6.3.3.3 Fishing
As described in Chapter 5, “Affected Environment,” effective management of fishing activities

has played a central role in conservation of marine resources within Kane‘ohe Bay and the
larger Hawaiian Islands. Overfishing has been a longtime concern in the bay, even in ancient
times (Bahr et al. 2015). Hawaiian fishponds are an example of management strategy used to
address this issue and increase fish production. Over the past 200 years, contemporary
fisheries management approaches have gradually replaced the traditional Hawaiian
management system (Bahr et al. 2015).

Today, there are commercial, recreational and subsistence fisheries found within Kane‘ohe Bay
with yellowfin tuna and dolphinfish (Mahi Mahi) listed as the top two species harvested in the
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bay (Bahr et al. 2015). As recently as 2014, landings of fish and invertebrate species for
Kane‘ohe Bay were 168,549 Ibs. out of a total of 29,391,287 Ibs. for the entire island of O‘ahu.
Data from 2010 to 2014 indicate that the fisheries landings fluctuate from year to year. Historical
trends in landings and more recent catch per unit effort data suggest that the bay’s fisheries
may be overfished (Bahr et al. 2015). Resulting impacts to the fishing resources from the range
of alternatives analyzed are provided in Table 6.44.

Table 6.44 Impacts to fishing resources

No Action Preferred Alternative A Alternative B | Alternative C
Alternative
Fishing Indirect long-term Indirect moderate Same as preferred Same as Same as preferred
minor adverse impacts beneficial impacts as alternative and preferred alternative.

of ongoing sediment or
nutrient inputs that
reduce potential

improved fisheries
data informs resource
management

negligible adverse
impacts from
congestion at the

alternative

harvests. Minor indirect small boat harbor.
beneficial impacts of
increased fish
population that use

restored coral reefs.

No Action Alternative

Marine areas within Kane‘ohe Bay are expected to continue being protected and managed by
the DLNR, Division of Aquatic Resources (DAR). Despite the extensive alterations to Kane‘ohe
Bay between 1960 and 1993, the calm waters and diverse marine ecosystems of the bay
support important commercial, subsistence, and recreational fishing activities, such as tuna and
dolphinfish (Bahr et al. 2015).

Current fisheries landing data from 2010-2014 shows fluctuating annual catches (Division of
Aquatic Resources 2014b). As a result, future changes to the fisheries cannot be predicted with
confidence; however, indirect long-term minor adverse impacts (i.e., reduced catches) could
possibly occur due to continued environmental impacts that affect local marine habitat
conditions. This could potentially include ongoing sediment or nutrient inputs to the bay or more
undefined impacts as a result of larger regional and global factors. Regardless, under the no
action alternative, historical trends in landings and catch per unit effort indicate the bay’s
fisheries as overfished (Bahr et al. 2015).

Within the marine area, DAR is implementing a coral reef restoration project and is proposing a
coral reef mitigation bank. Since 2007, DAR has been restoring the patch reefs of Kane‘ohe Bay
by mechanically removing invasive algae and releasing native sea urchins for long-term
biocontrol of the remaining algae. This restoration effort is expected to have an overall beneficial
on the health of targeted marine patch reefs. It is expected that some long-term minor benefits to
fishing would also be an outcome for increased populations of harvested species that use the
patch reefs during their life cycle. The coral reef mitigation bank is anticipated to build upon
DAR’s existing restoration efforts (USACE 2014).

Preferred Alternative, Alternatives B and C
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Designation of the preferred alternative is expected to result in beneficial indirect long-term
impacts to the management of local fisheries by DAR as more information is learned about the
local fishery resources from reserve activities and informed resource management decisions are
made. The proposed He'eia Reserve’s various research, monitoring, education, and outreach
capabilities are expected to have beneficial indirect impacts to local fisheries through the support
these activities would provide DAR in its fishery management. Specifically, future reserve
research and monitoring activities are expected to provide more baseline data on the

variability and spatial distribution of nekton communities (NOAA 2005). Also, reserve led
education and outreach activities may increase public support for more active fisheries and
habitat conservation efforts by local communities and reserve partners.

Once the reserve’s monitoring efforts are fully operational, biophysical data captured by the
reserve would be expected to be used to track changes to fisheries over time documenting the
impacts of the various restoration and manipulation activities to key ecosystem services that are
linked to commercial and recreational fishing. Ultimately, this information is expected to enable
improved management decisions that could result in increasingly sustainable fish stocks having
beneficial impacts to the different fishing interests within Kane‘ohe Bay. As a result, it is
expected that the preferred alternative will result in long-term moderate indirect beneficial
impacts on the socioeconomic fishing resources of the affected area.

Notwithstanding these potential benefits, it is also possible that reserve research and monitoring
activities may result in changing fisheries management decisions that could lead to minor
adverse impacts on commercial and recreational fishers as data is used by DAR to adaptively
manage local fisheries. For example, if research conducted by the reserve indicates an
otherwise unknown decline in a socioeconomically relevant fish species in Kane‘ohe Bay, DAR
or other regulatory agencies could use that information in a management decision to limit
allowable catches for that species. Given the potential for both beneficial and adverse impacts
that could result from the information generated by the proposed He'eia Reserve, and the
uncertainties associated with whether and to what extent these potential effects would occur, the
adverse impact of this proposed action on the fishing industry is difficult to quantify, but is
generally not expected to be significant.

Alternative A

As a primary access point to Kane‘ohe Bay, the He‘eia Kea Small Boat Harbor is a major source
of the marine activities that occur within the Bay. These activities include commercial,
subsistence, and recreational fishing, as well as other recreational activities such as sailing,
personal watercraft, paddle boarding, and snorkeling. As part of alternative A, the boat harbor
would be expected to play a greater role in support of future research and educational activities
within the marine area of the proposed reserve, such as, coral reef restoration. Reserve-related
use of the boat harbor would be expected to have negligible long-term adverse impacts to
fishing. Future congestion in the harbor could be a minor issue, especially if marine-oriented
research and education programs have significant boat use components. However, reserve staff
and site partners would be expected to coordinate activities at the boat harbor in a manner
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which minimizes any adverse impacts to commercial and recreational users of the affected
environment.

6.3.3.4 Tourism and Recreation
As described in Chapter 5, “Affected Environment,” tourism and recreation activities have been a

key sector of the Hawai‘i’'s economy since statehood in 1959 and are a primary source of
revenue and jobs. This sector is the main generator of employment in the state and accounts for
22.3% of all Hawai‘i jobs (Hawai‘i Tourism Authority 2006).

Kane‘ohe Bay supports a variety of tourism and recreational activities that include snorkeling,
swimming, kayaking, stand-up paddle boarding, outrigger canoe sailing, catamaran sailing, and
guided kayak and snorkeling tours organized through several ecotour operators in the area.
However, specific information on tourism and recreation activities for Kane‘ohe Bay is limited.
Expected resulting impacts to the area tourism and recreation from the range of alternatives
analyzed are provided in Table 6.45.

Table 6.45 Impacts to tourism and recreation

No Action Preferred Alternative A Alternative B Alternative C
Alternative
Tourism No direct or Minor to moderate Same as preferred Same as preferred Same as preferred
and indirect impacts beneficial impact alternative. alternative. alternative.
. are identified from ecotourism
Recreation

operations
connected to the
reserve programs.
Long-term, minor,
indirect beneficial
impacts from
improved
environmental
conditions. Long-
term, minor adverse
impacts from
increased visitor use
and traffic.

No Action Alternative

Under this alternative, area land and waters would continue to be protected and managed by the
various site partners currently represented within the He'eia estuary. The He'eia Kea Small Boat
Harbor is the primary access point for a majority of the tourist and recreation activities that occur
within Kane‘ohe Bay. With limited available information for the Kane‘ohe Bay specifically, no
direct or indirect impacts (beneficial or adverse) on tourism and recreation within the area are
expected. Future changes to tourism and recreation would be expected to be the result of
targeted island-wide or state-wide efforts to boost tourism related activities within Kane‘ohe Bay
and its surroundings.

Preferred Alternative, Alternatives A, B and C
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Under the preferred alternative, the lands and waters of the He‘eia estuary would continue to be
protected and managed by the various site partners for specific conservation or manipulation
purposes. As a site within a larger national network of Estuarine Research Reserves,
knowledge of the He'eia estuary and Kane‘ohe Bay are expected to increase at the national
level. As a result, greater visibility of the reserve could potentially provide beneficial long-term
impacts to tourism and recreation as new ecotourism opportunities become available (Up a
Creek Kayak Tours, Inc. 2015). Over time, the beneficial impact to local tourism and recreation,
especially ecotourism, could be minor to moderate.

Reserve programs will support partner-led restoration and manipulation activities within the
preferred alternative boundary. By providing technical assistance and coordination to site
partners, it is anticipated that reserve programs could have indirect, beneficial impacts to
tourism and recreation over the long-term. As described in the final management plan, the
restoration and manipulation activities are intended to improve the overall ecological value and
functionality of habitats found within the preferred alternative. With this long-term goal, it is
expected that as environmental conditions improve, and this could have long-term, minor,
indirect, beneficial impacts to recreation and tourism (e.g., increased interest in snorkeling and
exploring coral reefs within the preferred alternative boundary).

Notwithstanding this potential long-term benefit, vehicle and boat traffic within the boundaries is
expected to increase as tourism and recreational opportunities associated with the reserve
become known. Additional traffic increases are anticipated primarily as a result of adults and
school groups participating in reserve education and outreach programming. This increase in
traffic could detract from the overall tourism experience in the area. However, Kamehameha
Highway has the capacity to handle the anticipated added vehicle traffic as do the identified boat
launch areas. Also, reserve staff and site partners would be expected to coordinate activities at
the harbor in a manner which minimizes any adverse impacts to commercial and recreational
users of the affected environment. As a result, traffic-related adverse impacts to the area’s
tourisms and recreational sector are expected to be minor over the long-term.

6.3.3.5 Education
As described in Chapter 5, “Affected Environment,” there are existing education and community

programs offered by HIMB and community partners, which include formal classroom instruction
for students, programs for school groups and community groups, and community engagement
through “workdays” whereby participants learn the ecological and cultural foundations of the
natural environment as well and the traditional agriculture and aquaculture practices of Hawai'i.
Expected resulting impacts to education in the Kane‘ohe Bay area from the range of alternatives
analyzed are provided in Table 6.46.

Table 6.46 Impacts to education

No Action Preferred Alternative A Alternative B Alternative C
Alternative
Education Major direct Long-term, direct Same as preferred Same as preferred Same as preferred
beneficial impacts moderate beneficial alternative. alternative. alternative.
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to area impacts from the
educational development of new
resources from educational
partner-led programs.
educational

programs and

field-based

experiences

No Action Alternative

Under the no action alternative, there would be no changes to the local partners’ existing or
planned activities and areas proposed for inclusion in a reserve would continue to be protected
and managed by the various site partners. Similarly, local partners’ ongoing education and
outreach efforts within the study area would persist.

HIMB’s education efforts are expected to continue to target university students, individuals,
families, and both K-12 school and community groups. For university students, the Edwin W.
Pauley Summer Program in Marine Biology, a graduate-level research and training program, is
expected to continue. As part of the program, HIMB faculty and researchers give seminars and
instruct students in field and laboratory techniques that take advantage of the HIMB campus
and the surrounding marine environment.

At the high school level, students are expected to continue participating in the hands-on
scientific inquiry based curriculum developed by HIMB staff at the Marine Science Research
Learning Center on Moku o Lo‘e. HIMB also offers innovative summer training courses,
research internships, and pre- and in-service teacher workshops.

Hands-on educational programs to individuals, families, upper elementary and middle school
classes and community groups are anticipated to continue to be offered by the HIMB
Community Education Program. These programs include a walking tour of Moku o Lo‘e that
includes a guided discovery of the island’s natural and human history; a family Sunday tour of
the HIMB campus; expedition to Moku o Lo‘e where participants become part of a marine
biology research team on the water and in the lab; and their marine science overnight where
participants set up a marine biology field camp (HIMB 2016).

The site partners are also expected to continue their existing educational programs. Paepae o
He'eia has the most extensive educational programming where participants learn about
malama loko i’a, place-based knowledge and ecological-based studies that foster values and
concepts of traditional fishpond management.

Paepae o He'eia is expected to continue its partnership with Hawaiian-based charter schools
through a program that allows students visiting the He‘eia Fishpond to utilize it as an outdoor
classroom where they can examine the ecological life and surrounding environs of He‘eia
Fishpond. Other partners including Kako‘o ‘Oiwi and Kama‘aina Kids have a variety of
educational programming for students and the local community.
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These current education and outreach efforts have major beneficial impacts to education in the
area by providing world class hands-on field experiences connected to science-based inquire
and place-based cultural knowledge. The ongoing educational programs provided by the site
partners are expected to continue to have major beneficial impacts to the educational resources
of the area.

Preferred Alternative, Alternatives A, B and C

As described in the FMP, with implementation of the preferred alternative, the proposed He‘eia
NERR would strive to achieve a number of goals and objectives in the first five years of
operation. The FMP identifies three main goals for the site, one of which relates to education,
and is stated as follows:

Develop a place-based education and training program for the He‘eia NERR that inspires and
educates the community about estuaries, coastal ecosystems, and traditional Hawaiian
practices

To achieve this goal, the plan identifies two main objectives: increase student, educator, and
community understanding of estuaries; and provide a framework to integrate and enhance
coordination and effectiveness of place-based education and training progams. With the
existence of several independently organized educational programs in the area, the reserve
would be expected to help the partners collaborate on and integrate their educational programs.
In the long-term, it is expected that the reserve would build upon the existing resources,
expertise, and facilities to create comprehensive educational program that spans the learning
continuum and allows students to explore resource management and science research (Hawai'i
Office of Planning 2016). Additionally, the reserve is expected to develop and implement the
NERRS national educational programs such as K-12 Estuary Education Program (KEEP),
Teachers on the Estuary (TOTE) program. These additional educational efforts are expected to
have moderate beneficial long-term direct impacts to educational resources through the
development of new programs, reductions in program duplication across partners and improved
efficiencies through collaboration and coordination.

6.3.3.6 Research and Monitoring
As described in Chapter 5, “Affected Environment,” the University of Hawai‘i's HIMB is the

leading entity coordinating and conducting research and monitoring activities in Kane‘ohe Bay.
Resulting impacts to the research and monitoring activities in the area from the range of
alternatives analyzed are provided in Table 6.47.

Table 6.47 Impacts to research and monitoring

No Action Preferred Alternative A Alternative B Alternative C
Alternative
Research and Sustained Major, direct, Same as preferred Same as preferred Same as preferred
Monitorin g research beneficial impacts alternative. In alternative, only alternative, only
interest in the over the long-term addition potential over a smaller area. | over a smaller area.
effected resulting from long-term, direct,
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environment increased beneficial,

and associated | coordination of negligible impacts

habitats. research efforts, resulting from
production and increased access to
analysis of baseline marine habitats (via

trends, and synthesis | the harbor), and
of research to inform long-term negligible

resource natural adverse impacts
resource resulting from
management increased visitor
decisions. use.

No Action Alternative

Under the no action alternative, there would be no changes to the local partners’ existing or
planned activities and areas proposed for inclusion in a reserve would continue to be protected
and managed by the various site partners. Similarly, local partners’ ongoing research and
monitoring efforts within the study area would persist. Largely because of the University of
Hawai‘i's presence in Kane‘ohe Bay, the affected environment has been, and will continue to
be, an area that attracts a lot of research attention.

Hawai'i Institute of Marine Biology’s research covers a broad range of topics, such as coral
bleaching and disease, symbiosis, ocean acidification, marine microbial ecology, fisheries and
top predator research, aquaculture and fish physiology, and biogeochemistry and biophysical
analysis of reef systems. In addition to the HIMB’s core research in the marine areas of the
affected environment, the DLNR’s DAR has conducted various research and monitoring efforts
relating to coral reef restoration. Other researchers at the University of Hawai‘i Manoa have
established and ongoing projects within the estuarine and terrestrial habitats of the affected
environment. Refer to the FMP Section 4.1 “Research and Monitoring Programs” for additional
information.

Preferred Alternative

Based off the experience and capacity of the 28 other sites included within the National
Estuarine Research Reserve System, the designation of a research reserve would likely result
in long-term, direct, major beneficial impacts to research and monitoring in the affected
environment. As part of the national system of estuarine research sites, each reserve
contributes to a nationwide effort of collecting long-term water quality, biotic, physical, and land
use and habitat change information that represents an unprecedented effort to compare data
across a network of sites.

Under the preferred alternative, and as described in the FMP, the designation of a proposed
He'eia NERR could also result in the additional beneficial impacts of:

e Establishing baseline data for environmental conditions;

o Creating a research program that examines how different ecosystem-based
management strategies contribute to a healthy and sustainable estuarine ecosystem in
the face of ongoing anthropogenic impacts, and human use demands;
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¢ Integrating traditional cultural knowledge and practices with contemporary science and
research to sustainably manage resources in the vicinity of the reserve site;

¢ Increasing knowledge of natural and anthropogenic processes, restoration efforts and
their impacts to the estuary, and key ecosystem services; and

¢ Informing resource management decisions enabling local communities to effectively
address key coastal issues like climate change, habitat restoration, and water quality.

As described in the FMP, with implementation of the preferred alternative, the reserve would
strive to achieve a number of goals and objectives in the first five years of operation. The FMP
identifies three main goals for the site, one of which relates to research and monitoring, and is
stated as follows:

Research and Monitoring: Increase our understanding of the effects of human activities and
natural events to improve informed decision-making affecting the He‘eia estuary, coastal
ecosystems, and ultimately the entire ahupua‘a of He'eia.

To achieve this goal, the plan identifies three main objectives: collect baseline information,
coordinate independent research and monitoring efforts, and synthesize the information
gathered through the efforts to inform local management decisions.

Reserve-specific research and monitoring efforts would focus at least initially on developing
baseline habitat and ecosystem service data related to terrestrial, estuarine, riparian, and
marine habitats, as well as baseline cultural and archaeologic information. The proposed He‘eia
NERR’s long-term research focus will investigate two different ecosystem-based management
strategies: (1) an approach based on contemporary ecological restoration techniques and (2) an
approach that embraces traditional Native Hawaiian management practices. These two
management strategies will be evaluated through measuring a suit of ecosystem services
provided by each approach. The baseline studies will help inform future planning efforts related
to the design and implementation of the long-term research focus of the research reserve.

In regards to monitoring, one of the first objectives for reserve staff would be to work with site
partners to implement necessary infrastructure that would support the proposed He‘eia NERR’s
SWMP. The SWMP tracks short-term variability and long-term changes to provide basic
information characterizing how human activities and natural events can change coastal
ecosystems.

Within the Marine environment, it is anticipated that reserve staff would partner with the DAR,
and support existing restoration-related programs in the in the marine habitats (e.g., algae
removal and the coral mitigation bank). The reserve staff, in partnership with the DAR, would
support the development and implementation of a coral reef monitoring strategy to measure the
effectiveness of the restoration efforts. The designation of a reserve is expected to enhance the
state-directed marine habitat restoration activities by improving coordination related to
monitoring and providing additional research support resulting in minor, indirect, beneficial
impacts over the long-term. This heightened coordination is expected to enhance the ability of
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site partners to evaluate the success of the restoration activities on the fringing and patch coral
reefs on targeted ecosystem services.

Under the preferred alternative, the proposed He‘eia NERR'’s research and monitoring programs
would help facilitate increased knowledge and understanding of habitats, based on expanded
and more granular data generated which will characterize baseline conditions, short and long-
term ecological trends, and ecosystem services data. Most of this information would not be
produced in the absence of a reserve designation. Improved localized data can be used by
decision-makers and applied to inform resource management decisions within the affected
environment. For example, data collected from the SWMP’s instruments provide researchers
and managers with valuable information on water quality and weather at frequent time intervals.
Local coastal managers can use this real time, site-specific monitoring data to make informed
coastal management decisions on issues of local or regional relevance.

In addition, reserve staff could play a key role in coordinating external research and monitoring,
efforts occurring throughout the site. Thus, reserve designation could improve coordination of
these efforts. In the future, it is anticipated that, given sufficient appropriations, research reserve
funds could be leveraged to construct additional facilities (e.g., research laboratories) and
infrastructure (e.g., research and monitoring equipment, which could support and improve the
capabilities of the research and monitoring efforts within the affected environment.

Alternative A

The environmental consequences to research and monitoring resources of alternative A are
similar, for the most part, to those of the preferred alternative. However, alternative A represents
a larger land area (approximately 200 acres of terrestrial habitat compared to the preferred
alternative) and therefore these same impacts would inevitably occur over a larger area within
the terrestrial habitats. In regards to the installation of research and monitoring equipment, it is
anticipated that the additional terrestrial habitats would be targeted for reserve-related activities.

There would be no additional adverse or beneficial impacts expected with the implementation of
alternative A other than what was already discussed under the preferred alternative.

Alternative B

Under the implementation of alternative B, reserve-related research and monitoring efforts
would be limited to the estuarine and marine habitats of the preferred alternative (the terrestrial
habitats are excluded from the boundary of this alternative). However impacts would be identical
to what was identified under the preferred alternative, but would occur within a smaller footprint.
The duration, magnitude, and extent of the beneficial impacts identified under the preferred
alternative would not change under the implementation of alternative B.

Alternative C

When compared to all the other alternatives, alternative C encompasses the least amount of
acreage. Alternative C excludes the terrestrial habitats (approximately 196 acres) and a
significant portion of the marine habitats (approximately 300 acres) of marine habitats. Reserve-
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related research and monitoring efforts would be limited to estuarine, riparian, freshwater
wetlands, and marine habitats. The impacts of implementing this alternative would be identical
to the preferred alternative, but confined within the specific habitats mentioned above. The
duration, magnitude, and extent of the beneficial and adverse impacts identified under the
preferred alternative would not change under the implementation of alternative C.

6.3.3.7 Military
As described in Chapter 5, “Affected Environment,” the 2,951 acre MCBH — Kane‘ohe Bay is

located on Mokapu Peninsula. MCBH - Kane‘ohe Bay is also one of the largest employers on
the windward side of O‘ahu with roughly 14,000 active duty personnel and civilian employees.
Resulting impacts to the military activities in the area from the range of alternatives analyzed are
provided in Table 6.48.

Table 6.48 Impacts to military

No Action Preferred Alternative A Alternative B Alternative C
Alternative
Military Military Long-term negligible Same as preferred Same as preferred Same as preferred
conducts beneficial impacts alternative. alternative. alternative.
operations in resulting from
the vicinity of increased outreach
Mokapu and education events
Peninsula. for base residents.
Potential
adverse
impacts from
aviation
operations
(noise
pollution).

No Action Alternative
Under the no action alternative, MCBH - Kane‘ohe Bay will continue managing and conducting
operations in and around on Mokapu Peninsula.

Preferred Alternative, Alternative A, B, and C

Designation of the proposed He'eia Reserve is anticipated to have no adverse impacts to the
MCBH - Kane‘ohe Bay’s programs and operations, but may have long-term negligible beneficial
impacts for its residents. For example, the residents of the base could participate in future
Reserve-based outreach and education events which may offer minor beneficial impacts
including increased education and awareness, or improve the perceived quality of life of military
personnel and their families. The MCBH - Kane‘ohe Bay is located outside the proposed
alternative boundaries. As a result, designation is expected to have no impacts to the MCBH -
Kane‘ohe Bay or on any of its programs.
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6.4 Cumulative Effects
6.4.1 Introduction to Cumulative Effects Analysis

For the purpose of this analysis, a cumulative impact is an “impact on the environment which
results from the incremental impact of the action when added to other past, present, and
reasonably foreseeable future actions regardless of what agency (federal or non-federal) or
person undertakes such other actions. Cumulative impacts can result from individually minor,
but collectively significant actions taking place over time.” (40 C.F.R. § 1508.7)

Although reserve designation and approval of the proposed He‘eia NERR’s FMP would be
largely administrative actions, they would be followed by operation of a reserve, with associated
education, research, stewardship, and monitoring opportunities and activities. These and other
potential future management activities, including restoration projects, within the boundaries of
the proposed He‘eia NERR would likewise be expected to have a variety of either beneficial or
adverse impacts of varying magnitude and duration, as discussed previously. In addition,
proposed He‘eia NERR would also be incorporated into the national system, which could bring
additional research, restoration, education, and stewardship opportunities. Selection of any of
the action alternatives (i.e., the Preferred Alternative or Alternatives A, B, or C) would not trigger
any changes in land ownership.*® Current uses of public and private lands and waters within the
proposed reserve’s boundaries would continue to be managed under existing regulatory and
administrative authorities.

If a reserve were designated, existing office space has been identified for it to use in its first few
years of operation. A formal facilities needs assessment would be conducted, resulting in
prioritize list of needs, and then plans would likely begin to be outlined for the development of
facilities to support proposed reserve activities outlined in the FMP. The facilities needs
assessment would be expected to identify the types of facilities needed (e.qg., office space,
laboratories, and classrooms, a visitors’ center, resource library, and equipment storage),
financial resources, and how existing site partners might be able to fill some of the needs by
renovating existing facilities or building new ones. Future facilities, any future land acquisition
proposals, and other future federal actions would be reviewed by OCM pursuant to applicable
mandates (e.g., environmental and historic preservation laws, applicable executive orders, and
other regulations, including NERRS regulations) and potential Presidential budget requests, as
well as within the context and scope of the analysis contained in this EIS. In general, future
facilities would be expected to be developed in a manner designed to minimize adverse impacts
to sensitive environments and species.

% |f a He'eia Reserve were designated, the Reserve would be eligible for federal funding in the future
(subject to appropriations) for NERRS construction and land acquisition. The only parcels identified to
date in the FMP as under consideration for future inclusion in the Reserve (see FMP Tables 9-1 and 9-2)
are already publicly held by government agencies at the county and state level; none of the parcels are
privately owned. However, the potential for future changes in land ownership cannot be ruled out.
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As discussed in chapters 6.2 and 6.3, designation and implementation of a proposed He'eia
NERR, under all the alternatives analyzed, would not be expected to result in significant
adverse impacts to either the natural or human environment. As shown in Table 6.2, many of
the adverse effects would be expected to be short-term (e.g., during periods of active
construction) and negligible to minor in intensity, whereas most beneficial effects would be
expected to have minor to moderate impacts over the short-term and the long-term. This
cumulative effects analysis notes that, even under the no action alternative, ongoing
manipulation and restoration activities by local partners would be expected to have long-term
beneficial impacts, which could be accompanied by (primarily minor) adverse effects. Existing
and planned activities in the affected environment that are not directly connected to this action
have been included in this cumulative effects analysis to the extent they are relevant.

The descriptors of intensity used earlier in this subchapter (ranging from negligible to major) are
not used throughout this discussion of cumulative impacts. They were retained in some places,
but did not apply in other contexts. Where omitted, information in narrative form is presented to
ensure that the full range of consequences for the proposed action are considered.

According to Council on Environmental Quality guidance on “Considering Cumulative Effects
under the National Environmental Policy Act,” as part of determining whether cumulative effects
are significant, it is appropriate to consider whether the affected environment can withstand the
stress of cumulative impacts without crossing ecological thresholds. That guidance notes:

The significance of cumulative effects depend[s] on how they compare
with the environmental baseline and relevant resource thresholds (such
as regulatory standards).... The [action agency] must determine the
realistic potential for the resource to sustain itself in the future and
whether the proposed action will affect this potential.... By definition,
cumulative effects analysis involves comparing the combined effect[s]
with the capacity of the resource, ecosystem, and human community to
withstand stress. (Council on Environmental Quality 1997)

The spatial extent of the cumulative effects analysis is environment-specific and is broader for
effects in some environments than it is for others. For instance, because sound may cover long
distances, the spatial extent of the cumulative effects analysis for the acoustic environment is
broader than for those environments where impacts are more localized. To assess potential
cumulative impacts related to noise, air quality, and marine waters, OCM used a broader spatial
extent (e.g., including impacts from MCBH - Kane‘ohe Bay) to evaluate relevant impacts to the
affected environments. For other types of impacts (including in terrestrial areas, estuarine
environments, and riparian and freshwater areas), the spatial extent is more limited; it focuses
on known activities occurring or likely to occur in Moku o Lo‘e and areas within the watershed of
He'eia Stream.

Similarly, the temporal bounds of this analysis were selected intentionally. First, a few important
“historical activities” are summarized (see Table 6.5). After that discussion, most assessments
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of past impacts in this subchapter focus primarily on the 21 century. This time period was
chosen because looking back over data reflecting conditions over the past approximately 5-15
years provides a baseline to which future scenarios can be compared. Similarly, this cumulative
effects analysis is limited in the number of years it can look ahead. Research reserves have
regular opportunities to revise their management plans to adapt to changing conditions and
needs. As reserves operate, considerable new information can come to light about local
conditions, constraints, and needs. Because of the potential for circumstances on the ground to
evolve, federal regulations call for reserves to update their management plans every five years.
Because of the many factors that are not well understood before reserve designation, this
cumulative effects analysis looks ahead to the first approximately 5-15 years after reserve
designation, in order to meet the mandate under NEPA to focus on future scenarios that are
reasonably foreseeable.

6.4.2 Major Historic Activities Affecting the Current Environment

Table 6.49 highlights some of the long-term impacts of the activities that have degraded the
health and productivity of the environment of the He'eia estuary and Kane‘ohe Bay.
Development, military buildup, and economic activities have also impacted the marine areas
(e.g., dredging parts of Kane‘ohe Bay and filling other parts of it to support expansion of MCBH).
The region is now highly urbanized, which also affects ecosystems and communities.

Table 6.49 Examples of Major Historical Activities and Trends in the Region

Historical Activity Examples of Impacts
Construction of MCBH - Dredging of 15 million cubic yards of reef to use as
fill across approximately 280 acres of land
Urbanization - 58% of shoreline modified, including sea wall

construction, harbor creation, dredging or fill
- 19 of the original 28 fishponds built by early
Hawaiians were partially or completely destroyed
- Increased eutrophication from sewage effluent
discharge into the bay

Agricultural land conversion - Construction of large irrigation channels

- Agricultural fields converted to pasture or became
uncultivated land

- Sedimentation of estuarine and marine habitats

Introduction of non-native fish - Increased pressure on native reef fish and other

and algae species , _
- Damage to coral reefs and associated biota

In addition, changes in agricultural use have left their mark on the landscape. Historically, one of
the most prominent natural features in the He'eia estuary was a large marshland called Hoi,
where taro was traditionally grown. As described previously (under “Affected Environment”),
throughout the 1800s and 1900s, agricultural activity in the estuary went through cycles of taro,
sugarcane, pineapple, rice, and, later, cattle. In modern times, the intense agricultural
manipulations within the wetland and its associated land use practices led to major adverse
impacts on water quality, hydrology, and habitats. Specific to water quality and hydrology, these
historic practices resulted in severe soil erosion in the uplands, followed by subsequent
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increased sedimentation, nutrient loading to receiving waters, and increased flooding in the
estuarine areas during rain events.

Finally, a variety of invasive species, introduced either purposely (e.g., red mangrove, red algae,
and peacock grouper) or accidentally (e.g., California grass), resulted in dramatic shifts in
habitats over time. As noted above, species such as California grass and red mangrove are
choking water flows in the He‘eia Stream channel and reducing estuarine wetland habitat for
native species. In addition, invasive algae are smothering coral reef ecosystems in Kane‘ohe
Bay.

6.4.3 Introduction to Current Outlook

The activities, plans, and partners identified in Figure 6.3 highlight major ongoing or planned
activities that have the potential to contribute to a range of cumulative impacts that may have
potential short- and long-term effects on the affected environment.

Kako'o Oiwi (e Paepae o He'eia
Activities B State Fankiy Activities

Facilities & Infrastructure

Moku o Lo'e Infrastructure HI:" B Strategic Plan Construction
Rehabilitation & Upgrades j‘ 9 Supporting

Reserve Programming

A r

»

Marine Corps Coral Reef Mitigation In-situ
Base Hawaii Bank Coral Nursery

Figure 6.3. Major External and Partner Activities Contributing To Cumulative Impacts

However, that is not to say that other ongoing, planned, and proposed projects do not contribute
to potential cumulative effects. Accordingly, individual ongoing, planned, and proposed projects
are summarized below. The following subchapters retain the general organization of earlier parts
of this chapter by addressing, first, cumulative impacts to the natural environment, then
cumulative impacts to the socioeconomic environment. This subchapter concludes with a
summary.
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6.4.4 Air Quality

As noted earlier, there no areas within the State of Hawai'i, including Kane‘ohe Bay, that are
designated as non-attainment for any of the federal National Ambient Air Quality Standards
(NAAQS). With respect to specific air quality impacts in and around the study area, A Final EIS
published in 2012 for MCBH, describes the largest anthropogenic sources of air emissions in
the state are power generating facilities on the leeward side of the island (Department of the
Navy 2012). Air emissions at the base in Kane‘ohe Bay come primarily from combustion of fuel
by aircraft, vehicular engines, boilers, and generators. In addition, short-term air quality impacts
can result from demolition, earth-moving, and construction-related equipment, from fuel
combustion and emissions of fugitive dust. Potential pollutants, including particulate matter,
estimated to be associated with the proposal under review at that time — basing MV-22 and H-1
aircraft at the MCBH — are summarized in that Final EIS in its Chapter 3.4. The Navy’s analysis
indicated that construction-related emissions would not be significant because they would be
short-term and existing requirements and other practices (e.g., fugitive dust control measures
and BMPs) would minimize impacts. A summary of the air quality impacts to operational
changes in stationary sources (related to power generation, which are regulated under the
Clean Air Act) and mobile sources (which the Navy commented would readily disperse) is also
presented in the Final EIS. In short, operational changes were determined not to have
significant impacts.

Some of the environmental documents prepared in connection with other projects in the study
area focus on possible dust generation as an air quality impact. Most project descriptions
identify dust abatement practices planned (including some of the projects planned at Moku o
Lo‘e), which are common to many types of projects involving construction and demolition, in part
because of applicable state requirements (see Hawai‘i Administrative Rules, Title 11, Chapter
60-11.1, “Air Pollution Control”). Also, emissions from fuel combustion can potentially be
reduced by minimizing idling of heavy equipment.

If designated, the primary effect a new reserve would have to air quality in the region would
probably be related to vehicles driven by visitors and staff. Emissions from mobile sources,
including boats, are controlled using best available technology suited to a particular engine and
time period it was manufactured. These emissions would disperse into the larger environment
rapidly. In addition, possible manipulation and construction projects at the proposed He'eia
NERR could result in fugitive dust emissions, which would also be limited through appropriate
BMPs. State requirements would be expected to ensure that cumulative impacts from individual
projects in the study area, including any future reserve-related projects, would not be
cumulatively significant. The use of voluntary BMPs could further reduce air quality impacts.

6.4.5 Hydrology and Water Quality
As discussed, considerable changes to the hydrology of the He‘eia estuary and Kane‘ohe Bay

have occurred over time. In addition, many contributors to source and nonpoint source pollution
degraded water quality, with major adverse impacts, sometimes compounded by invasive
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species. Since the advent of the Clean Water Act and modern point- and nonpoint source
pollution control programs, however, water quality has been improving. In the 21% century, a
number of projects already described could offer substantial benefits in terms of restoring
natural hydrologic functions. For example, removing invasive species choking He‘eia Stream
would greatly improve stream flow. Restoring wetland hydrology also would contribute to
improved water quality. If the proposed He‘eia NERR were designated, it could potentially
provide technical, planning, or monitoring assistance for such projects.

At a regional level, the He'eia estuary falls within the Ko‘olau Poko District. In 2012, the Ko‘olau
Poko Watershed Management Plan was published, in consultation with stakeholders. The plan
was prepared in accordance with the State Water Code and Hawai‘i Water Plan, and it is a
component of the O'ahu Water Management Plan. The plan identifies a number of projects
underway that address water supply and water quality needs, including projects ranging from
He'eia Stream Restoration, to He‘eia wetland restoration (on the HCDA parcel), to Stewardship
of He‘eia Fishpond, and to implementation of the MCBH Integrated Natural Resources
Management Plan. It also identified a number of recommended management strategies
promoting taro agriculture, mitigating impacts from feral pigs and mammals, reducing illegal
dumping, and preserving forested areas above groundwater sources (Townscape 2012).

All the projects undertaken to restore wetlands, streamflow, and impairments to waterbodies by
federal, state, local, non-governmental, and military officials have contributed to improved water
guality and restored hydrologic functions. Nonetheless, natural hydrology has not been restored
along numerous stream segments and in some wetlands. He'eia Kea Small Boat Harbor,
Kane‘ohe Bay, He‘eia Stream, inland waters of Moku o Lo‘e, and other water bodies in the
Ko‘olau Poko District are still listed as impaired (at least seasonally) by the State of Hawai'i
because they have not fully attained applicable water quality standards (Hawai'i State
Department of Health 2014). Projects proposed by reserve partners will only seek to address
some of many complex water resource management needs in the He'eia estuary, many of
which may persist for more than another 15 years.

Nonetheless, because of the predominantly beneficial impacts associated with these activities,
cumulative impacts to hydrology and water quality are not expected to be cumulatively
significant.

6.4.6 Terrestrial Environment

Native Forest Restoration on HCDA Parcel

Kako‘o ‘Oiwi proposes to partner with other entities, including the reserve (if designated), to
restore at least 150 acres of the upland areas of the HCDA parcel. As planned, restoration of
the upland areas is expected to include the removal of selected invasive, non-native plant
species and replanting of native forest species. This effort is expected to restore the habitat to a
state characterized primarily by native tree species, which could contribute to supporting a more
resilient habitat for native and endemic fauna and flora in the long term. As noted previously,
there could be some short-term adverse impacts to soil, plants, and animals during the
construction phase of the project. If designated, the reserve’s staff could coordinate with Kako‘o
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‘Oiwi on designing and implementing a monitoring strategy to assess the effects of the short-
and long-term restoration, including on specific ecosystem services.

He'eia State Park

He'eia State Park was acquired by the state in 1976. The park represents the only relatively
large shoreline parcel that is publicly owned, other than Kualoa Park at the northern end of the
bay. Friends of He'eia, a non-profit educational organization, was granted a lease in 1980,
which lasted through 2010, to manage the park. In 2010, Kama‘aina Kids, another non-profit
educational organization, was granted a 25-year lease to manage He'eia State Park (He‘eia
State Park 2016). Kama‘aina Kids and its partners operate waterfront programs for school-aged
children and other visitors. Members of the public can take advantage of non-motorized boating
experiences organized by Holokai Kayak and Snorkel Adventures (which passes along the
proceeds from its operation to Kama‘aina Kids). Each year, approximately 12,000 visitors, on
average, come to He'eia State Park, according to Kama‘aina Kids. Existing facilities at the state
park are shown in Figure 8-3 of the FMP and summarized in Table 8-1 of the FMP. These
facilities include a visitors’ center where classes are sometimes held, exhibit hall, canoe hale,
outdoor pavilion, two boat launch sites, maintenance buildings, parking for 80 vehicles, a trail,
and shoreline access.

The most recent planning study associated with He‘eia State Park appears to have been
published in 1993, during the time the property was leased by Friends of He‘eia. Thus, it does
not reflect Kama‘aina Kids’ ideas for the property. However, the website for Kama‘aina Kids
communicates some information about its hopes to expand facilities. Most notably, it is in the
process of fundraising to erect new facilities at the site of a former pavilion that was demolished
by high winds, near the entrance to the park. The proposed He‘eia Learning Center, as it would
be called, could serve multiple purposes, including: a community center that local organizations
could use for meetings; a training facility dedicated to the promotion of environmental education
and exploration of coastal and marine environments; and “community office space,” which
organizations in the community could use to support goals related to promoting educational and
cultural values. See http://www.kamaainakids.com/purpose. If erected, the He‘eia Learning
Center could theoretically potentially address, at least on an interim basis, some of the gaps in
facilities for the reserve on the mainland noted in the FMP (see Section 8.2, which identifies a
need for office space, a large teaching space, and meeting space). However, if Kama‘aina Kids
has other plans for the learning center, that might not be the case. New facilities on state park
lands would require a license amendment or special use permit issued by the Division of State
Parks and/or DLNR. In addition, the habitats within the park have been affected by more than
35 years of visitor use as a state park; it is likely that any additional impacts associated with
pedestrian traffic in the park would result in negligible additional impacts on its terrestrial flora
and fauna. Potential impacts would be evaluated in greater detail prior to facility construction.

Facilities Projects at HIMB (on Moku o Lo‘e)

Recent upgrades to HIMB infrastructure are largely driven by its vision to become an
international leader of tropical marine ecosystem-related research and education, and the desire
to make its facilities a model for sustainability (HIMB 2010 and University of Hawai‘i 2015). The
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HIMB Strategic Plan (2010-2015) identifies several key upgrades to its facilities to
accommodate expanding programs (e.g., education and research). For a map of the existing
facilities on the island, see Figure 8-2 of the FMP.

In 2010, HIMB opened the Marine Science Research Learning Center to support its marine
education program. The center is designed to serve as both a laboratory and a classroom, and
it is equipped with computers, microscopes, and other research instruments. Also, the 10-year
old Pauley Laboratory Building is under renovation. The renovations include constructing state
of the art research and teaching laboratories, as well as general structural upgrades. HIMB is
also installing a 250kW photovoltaic array on the new laboratories to produce solar-generated
electricity. It is estimated that this system of solar panels will provide 25 percent of HIMB'’s
energy needs (University of Hawai‘i 2012).

The University of Hawai'i is also implementing infrastructure rehabilitation and replacement
projects. A “Final Environmental Assessment for the Hawai‘i Institute of Marine Biology Coconut
Island Infrastructure Rehabilitation and Replacement Project” contains more information about
this work and is incorporated by reference (Community Planning and Engineering, Inc. 2014).
The project elements are also summarized below. Although no threatened or endangered
species, candidate species, or critical habitats were found in the project area, mitigation
measures (such as the use of a silt-fence during trench construction and closure) and BMPs
recommended by USFWS are being followed to ensure that species that have been historically
observed in the area are not significantly impacted.

The portion of Infrastructure Rehabilitation and Replacement Project that impacts terrestrial
environments the most is the rerouting of sewer connections on the island. A temporary, 350-
foot long trench was needed on the island as part of rerouting sewer connections, so that the
sewer line tie-in (to the main sewer line) could be rerouted. This could result in minor, short-term
adverse effects on flora or fauna present during construction, but would have long-term
beneficial impacts to the terrestrial and marine environment by ensuring that the failing utilities
and infrastructure will not adversely impact habitats and species in the future. The work on
Coconut Island itself would have a de minimus impact on the terrestrial environment, which has
already been greatly modified by development on the island. Also, while the pier was out of
service, boats were pulling onto land using the HIMB front loading gate to unload passengers,
but HIMB identified that as presenting logistical and safety concerns, obviated once the
replacement pier opened (Community Planning and Engineering, Inc. 2014).

All construction projects on Coconut Island will require a CDUP and will be reviewed by the
DLNR. Overall, the facility improvements that require work outdoors could have short-term
adverse effects on the surrounding environment (including flora and fauna) during construction,
but would likely have negligible impacts given the fact that the university is subject to state
oversight and is consulting federal agencies, when appropriate. In addition, the improvements
described above will likely have long-term beneficial impacts to the human environment by
providing better-equipped, spacious facilities to students and researchers and ultimately help
HIMB achieve its research and education goals. From its evaluation of the reasonably
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foreseeable projects on Coconut Island identified by HIMB, combined with other factors
affecting the terrestrial environment on the island, OCM’s assessment indicates that the
cumulative impacts of facilities would not be significant. If any new facilities were needed on
Coconut Island, they could potentially be built in already-disturbed areas. The 40-foot shoreline
setback line (inland from the certified shoreline) established by the City and County of Honolulu
would also apply, unless a variance were obtained. In short, projects are subject to scrutiny by
multiple entities, HIMB has shown itself to be open to implementing BMPs and mitigation
measures, and OCM has not identified any evidence that ecosystems on the island are
approaching any tipping points.

Future Facilities and Infrastructure to Support Reserve Programming (locations unknown)

If a research reserve were designated in He'eia, the FMP indicates that the administrative
offices for the proposed He‘eia NERR would initially be located on Coconut Island. These
offices will provide a base of operations and logistics support to get He‘eia NERR programs
started. The facilities’ needs assessment, which would occur within the first approximately 5
years after the reserve begins operating, would yield a prioritized list of facilities needs for the
long term, some of which might be pursued as funds permit. As noted previously, if a He‘eia
Reserve is designated, new infrastructure will likely be needed to support the various
programmatic activities, according to the FMP. Chapter 8 of the FMP describes the overall
process for identifying future facility needs. Facilities would primarily be located in the “buffer
areas” (not the reserve’s core area) and would be implemented in ways intended to avoid
significant adverse impacts to the reserve’s resources and habitats. As noted, one possible site
for future expansion might be He‘eia State Park. On the HCDA parcel and the Kamehameha
Schools parcel, there are already small outdoor pavilions; but parking areas are quite small, too
small to sustain much additional visitation. As needs are assessed and projects identified and
planned, OCM and reserve staff will work to conduct any required environmental reviews and
obtain required clearances to implement such projects. Also, the site partners, given their
missions, would be expected to implement activities that seek to minimize disturbances to
sensitive habitats and species. In short, future reserve infrastructure development would be
implemented to mitigate or reduce potentially adverse impacts and would promote efforts to
maximize long-term benefits new facilities could offer with respect to supporting reserve
programming and partner efforts. Reserve programmatic activities would be expected to draw
additional visitors regardless of whether new facilities are developed.

Potential additional boat traffic is discussed below under marine environment, and potential
additional pedestrian, automobile, and bus traffic is discussed below under socioeconomic
effects. Most land available for development has already been developed. Given available
information, the cumulative impacts to terrestrial environments from current land uses by
property-owners in terrestrial areas within the He‘eia region and from potential future land use
related to reserve designation are not expected to be significant. This is attributable in part to
the many layers of government oversight (the City and County of Hawai'‘i, state agencies, and
federal agencies, as applicable) and permitting (e.g., special management area permitting)
related to different types of potential land uses. Requirements for low-impact development,
BMPs, and other mitigation measures would help keep cumulative impacts from reaching the
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level of significance. (This threshold could be exceeded, theoretically, if landscapes or
resources were not expected to be able to sustain themselves into the future or if it appeared
resources might be pushed to the brink of undesirable tipping points).

All future He‘eia NERR construction or acquisition projects will be reviewed by OCM. The results
of the facilities needs assessment will provide a sense of the array of future facilities needed,
providing all reserve partners with a better idea of their potential cumulative effects. Future
updates to the proposed He‘eia NERR FMP, which will be subject to OCM review and approval,
will also discuss future facilities’ needs, allowing many opportunities for review and discussion
before new reserve-related construction projects are undertaken. Once additional future facilities
are proposed, OCM will conduct necessary NEPA and environmental compliance evaluations,
including assessing how the proposed new facilities may affect the cumulative impacts analysis
of this EIS. In addition, OCM expects that all consultations, authorizations, and permits required
for individual construction projects will be obtained. OCM’s review role will also ensure that
potential construction project impacts are scrutinized from many perspectives.

6.4.7 Estuarine Environment

He'eia Fishpond Reconstruction and Aquaculture

As noted previously, Paepae o He'eia, has a long-term lease from Kamehameha Schools to
restore the He‘eia Fishpond and to support the practice of traditional Hawaiian aquaculture.
According to Paepae o He'eia, the historic fishpond is one of the largest in the islands and its
pond wall (kuapa) is possibly the longest, approximately 1.3 miles (7,000 feet) (Paepae o He'eia
2016). As part of its ongoing efforts, Paepae o He‘eia has been focused on removing red
mangrove threatening the fishpond wall’s structural integrity, rehabilitating the fishpond wall,
removing invasive algae from the fishpond, and supporting on-site aquaculture operations to
produce finfish and mollusks.

The fishpond related manipulation activities do have the potential for minor and short-term
adverse water quality impacts, from introducing sediment and nutrients to the adjacent marine
waters. BMPs that are designed to avoid or minimize these impacts have been identified and are
summarized in the USACE Clean Water Act Section 404 permit application (USACE 2012b). At
the time of permitting, NMFS provided a determination that fishpond restoration would not
adversely affect EFH. Furthermore, NMFS determined that the activities may affect, but are not
likely to adversely affect, federally listed species, species proposed for listing, or their critical
habitats.

Additionally, the USACE consulted the Hawai‘i State Historic Preservation Division pursuant to
Section 106 of the National Historic Preservation Act. The Corps determined that the restoration
project would have no adverse impacts to the historical, structural, or cultural integrity of the
fishpond (which is listed on the National Register of Historic Places).

Reserve designation could result in additional technical assistance, coordination, research,
monitoring, education, and other activities at the fishpond, which could have long-term, indirect,
minor beneficial effects. The FMP indicates the proposed He‘eia NERR will collect baseline

195



habitat and ecosystem service data. The only potential adverse environmental consequences
from installing most types of monitoring equipment are expected to be negligible, as explained
above. It is not yet known whether reserve researchers would monitor the fishpond or nearby
areas.

Looked at together, the impacts to the fishpond from the activities proposed to date by Paepae
0 He‘eia and potential reserve-related activities would not be expected to be cumulatively
significant, largely because of the limited nature of the activities and plans to follow BMPs to
reduce sediment or nutrient transport to a level that would be de minimus and to reduce the
potential for impacts to protected species and habitat. Potential impacts of other activities to
marine waters of the bay are discussed below, consistent with the convention throughout this
Final EIS.

6.4.8 Riparian and Freshwater Environments

The 38-year lease (starting in 2010) that Kako‘o ‘Oiwi has with HCDA allows the organization to
alter 400 acres to “[e]stablish a land management program to feed the community and sustain
its culture and economy, improve the health of coastal resources, and develop sustainable
infrastructure” (Townscape 2011). Requirements specific to the He‘eia Community Development
District mandate that the site be used for cultural practices, culturally appropriate agriculture,
education, and restoration and management of natural resources associated with the He'eia
wetlands. Portions of the property are in the county’s special management area.

Kako‘o ‘Oiwi has begun planning and implementing efforts to convert the He‘eia uplands and
wetlands into a traditional agricultural landscape and restore the wetlands, uplands, and He'eia
Stream. As upland restoration efforts have been discussed above, the activities discussed
below revolve around lo‘i kalo restoration, restoration of associated structures and conduits,
stream restoration, and wetland restoration. The consequences of the habitat conversions have
been summarized above. Impacts to flora would primarily be associated with removing invasive
vegetation dominating the parcel, then planting other types of vegetation. There could be minor
direct impacts to non-native predator species as subsequently discussed under native wetland
restoration and above under actions proposed for recovery under the waterbird action plan in
Chapter 6.2.3.3.1. In addition, these activities would be expected to result in some changes to
hydrology and could potentially have minor water quality impacts. BMPs could help reduce
potential short-term adverse impacts, such as sediment transport. If a reserve were designated
and included these lands, reserve staff could help monitor changes to the biological
environment resulting from activities organized by Kako‘o ‘Oiwi. There would be expected to be
socioeconomic benefits to the local economy from the restoration work and then producing taro,
as well as to local communities by educating interested individuals about traditional agricultural
practices.

Wetland Agriculture, Maintenance Roads and Water Conveyances
All told, Kako‘o ‘Oiwi plans to rehabilitate approximately 176 acres of organic taro patches,
several acres of traditional combined taro patches and inland fishponds, and 4.6 acres of
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existing organic dryland food crops. Historically, these areas were part of the taro growing
district called Hoi, discussed previously. Supporting this traditional agricultural landscape,
Kako‘o ‘Oiwi is also planning to rehabilitate historical taro patch walls, agricultural roads, and
water conveyance channels. In 2012, Kako‘o ‘Oiwi sought CWA section 404 permit coverage
for its activities associated with the proposed taro lo‘i restoration. The USACE determined that
the work proposed would not result in the discharge of more than “incidential fallback” into the
jurisdictional waters of the U.S. The USACE further found that, based on the BMPs proposed
by Kako‘o ‘Oiwi, the proposed activities would neither degrade or have the effect of dredging
the jurisdictional waters in the area. As a result, the USACE determined that a section 404
permit was not required (USACE 2012d).

He'eia Stream Buffer and Channel Restoration

In addition, Kako‘o ‘Oiwi is planning to restore 25 acres along the stream channel, including a
100 foot riparian buffer, which will require removing invasive California grass. Specific plans are
still being developed and could potentially benefit from data from future research on He'eia
streamflow and hydrology. Over the long term, restoration of the He‘eia stream channel could
improve habitat suitability for native aquatic and bird species (including endangered waterbirds)
within the 100-foot buffer and downstream.

Native Wetland Restoration

Finally, Kako‘o ‘Oiwi is planning to restore 30 acres of wetland habitat between the taro fields
and the fishpond along He‘eia Stream. The aim of the effort would be to replace the invasive red
mangroves dominating the area with native wetland sedges and open-water pools. The effect
would be to improve habitat for native birds and nursery grounds for juvenile fish species. In
addition, Kako‘o ‘Oiwi is planning to develop a predator control program for rats, mongooses,
pigs, cats, and dogs to minimize future impacts on native birds that utilize wetland habitats
(Hawai'i Office of Planning 2015b). To minimize potential impacts related to the Hawaiian hoary
bat, Kako‘o ‘Oiwi indicates that actions requiring removing mangroves from forested areas will
not be carried out between June 15 through September 15, during the bat’s breeding season.
Any federally-funded activities with the potential to impact the hoary bat will be subject to further
evaluation pursuant to the ESA, as needed, to reduce the potential for any adverse effects to
hoary bats. Other impacts to fauna expected from the wetland habitat restoration effort would
include enhancing habitat for native bird species and fish, potentially resulting in an increase in
their numbers in the project area and reducing numbers of non-native animals that prey on
native birds (if the predator control program is effective). Kako‘o ‘Oiwi would be expected to
consult with appropriate agencies about these efforts when they are at an appropriate point in
the planning process (e.g., USACE suggested it could determine the applicability of the Clean
Water Act to efforts to restore the stream, floodplain, and estuarine wetlands, as well as the
possible creation of a detention pond to capture sediments and debris from storm events in the
southern portion of the parcel, along the He‘eia Stream) (USACE 2012d).

Some of the projects underway or planned by Kako‘o ‘Oiwi could have potential short-term
adverse impacts, but these will be reduced by carrying out projects without heavy machinery
and in accordance with BMPs. The projects are anticipated to have long-term impacts to water
quality within the watershed that are primarily beneficial, e.g., by potentially reducing sediment
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and nutrient loads entering surface water bodies once periods of active construction have
ended. There would also be benefits to hydrology, particularly water flow, as areas are actively
managed and restored. The various activities to be carried out by Kako‘o ‘Oiwi and its partners
would also be expected to improve habitat for flora and fauna species (particularly native
species) in the fashion summarized above. The active management of the many habitats
contained within the HCDA parcel will restore fallow land to greater productivity and to uses
that provide many ecosystem service benefits. The lack of development pressure would be
expected to allow benefits to accrue over the long-term. If a reserve were designated, OCM,
DLNR, and other partners that are not yet engaged with activities planned for the HCDA
parcel would potentially have an improved platform for coordination. As noted above, this
could result in additional technical assistance, research, monitoring, and other resources
beyond those expected under the no action alternative. Cumulative impacts would include
both potential adverse effects and potential beneficial effects, but they would not be
cumulatively significant.

One reason for this is the amount of strategic planning for the parcel that has already occurred.
A second reason is that project plans are not so rigid that adaptive management will be
impossible. And, finally, the projects will be subject to many future reviews to ensure
environmental compliance, which will allow agencies to suggest mitigation measures to
minimize any potential adverse effects.

6.4.9 Marine Environment

Coral Reef Research and Restoration Projects

Three other actions that impact the environment in Kane‘ohe Bay are focused on coral reef
ecosystems, some of which have already been summarized above. Pertinent information to the
cumulative impacts analysis is summarized in this subchapter. What the three projects have in
common is that most effects are intended to be beneficial, but there could be some minor short-
term impacts during construction phases or other phases of work that involve habitat
manipulation. If a proposed He‘eia NERR were designated, its additional contributions to
cumulative impacts would be limited. Reserve designation and funding for reserve staff portions
could allow new reserve staff to offer technical assistance and assistance with coordination
related to coral reef projects. In addition, there could be reserve-related monitoring at the project
sites. There is already oversight by state and federal agencies over these projects, as discussed
below. In the future, if reserve funding were proposed for manipulation projects, OCM would
evaluate the proposals to ensure any additional environmental compliance responsibilities
required for federal actions were fulfilled. The types of impacts from each of the three projects
are summarized below.

Invasive Algae Removal

First, as discussed previously, a project is being implemented by DLNR’s Division of Aquatic
Resources (DAR) and other partners to mechanically remove large quantities of invasive algae
from the patch reefs of Kane‘ohe Bay. Divers remove the invasive algae by hand, feed it into the
“Super Sucker” to be collected, and sea urchins are later released to help control the remaining
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algae. According to The Nature Conservancy, a project partner, the algae originally became
established in the central portion of the bay, but natural barriers prevented the algae from
spreading south. The “Super Sucker” has been in use in Kane‘ohe Bay for almost 10 years. One
recent focus has been to prevent the invasive algae from spreading beyond the bay by using the
“Super Sucker” and reintroduced urchins in areas infested with invasive algae near the northern
end of the bay. In the local areas where restoration occurs, beneficial impacts include

improved coral health and ecosystem services, such as habitat for fish, invertebrates, and other
species. An environmental assessment prepared in connection with expanding the use of these
restoration techniques to the northern portion of Kane‘ohe Bay concluded that “effects would be
local and are not expected to significantly affect the human environment alone or in combination
with other reef restoration projects around the O‘ahu coast.”

In-situ Coral Nursery

Second, an in-situ pilot coral nursery is currently proposed for a small area off Moku o Lo‘e and
within the Hawai'i Marine Laboratory Refuge that could ultimately support coral reef restoration
activities within the bay. This two-year “proof of concept” project would involve accepting coral
fragments from a damaged site in Kane‘ohe Bay and placing them in a nursery area in the
Hawai‘i Marine Laboratory Refuge to grow. After two years, the fragments grown in the nursery
would be returned to donor sites and monitored. The project would be funded in part by NOAA’s
Coral Reef Conservation Program and carried out through a partnership between DAR and
HIMB. If successful, the project nursery could help researchers understand some of the
parameters that affect coral nursery success. Future efforts could build on this foundation to help
support nursery design for future DAR-led restorations of reefs damaged by ship

groundings and other adverse impacts. The benthic environments at the nursery sites will
change temporarily while the nurseries operate. The nurseries will not be installed where there
are live coral reefs. Also, sea turtle resting areas will not be sources of donor fragments. In
addition, the donor coral fragments will not leave Kane‘ohe Bay. Several BMPs were proposed
for the project relating to minimizing the potential impacts to both listed species and EFH. NMFS
also determined that the proposal would cause no or minimal adverse effect to EFH as long as
certain BMPs were followed, such as only transporting coral fragments between sites that are
free of disease and invasive species and avoiding placing any equipment and materials related
to the nursery on substrate colonized by coral. NOAA’s NMFS concurred with an OCM
determination that the proposed project is not likely to adversely affect species listed under the
ESA and monk seal critical habitat. Oversight by the many agency and institutional partners
involved in the project would be expected to ensure that there are no significant impacts related
to the pilot nursery site.

Coral Reef Mitigation Bank
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Third, building on the Kane‘ohe Bay coral reef restoration project, DAR proposed a coral reef
mitigation bank to continue these restoration efforts on four patch reefs within Kane‘ohe Bay
and an additional three patch reefs as control reefs for the restoration reefs. One restoration and
one control reef proposed as part of the bank are found within the proposed boundary of the
reserve, under the preferred alternative (Figure 6.4). Patch reefs 9 (control) and 10 (restoration)
have a combined area of 58,441 m?. As part of the bank, DAR is also considering outplanting
healthy coral from the proposed coral nursery to reef 10 to restore coral coverage (Hawai'i
DLNR Aguatic Umbrella Mitigation Bank Prospectus, 2014). In the future, coral from the Moku o
Lo‘e pilot in-situ coral nursery could potentially be a source of restoration material.

[ Reference Reefs

I control Reefs

[l Restoration Reefs
Preferred Alternative Boundary z

Z 10 9
]

Figure 6.4. Proposed Mitigation Bank Reefs in Kane‘ohe Bay

The restoration efforts focused on the coral reefs of Kane‘ohe Bay and the proposed He'eia
Reserve are anticipated to have overall minor to moderate beneficial effects (both in the short
and long term) on marine habitats and associated species. The cumulative impacts of the three
projects described above, any other restoration projects that might occur, and reserve
designation could provide benefits to habitats, fisheries, other ecosystem services, and
ecotourism. In addition, the restored patch reefs could become more resilient to other stressors,
as important factors such as the ecosystem condition, biological diversity, connectivity and local
environment improve (Marshall and Schuttenberg 2006). Some additional negligible beneficial
effects may occur as local coastal farmers replace some of their chemical fertilizer costs with
the algae removed from the reefs. In the long term, minor benefits to the socioeconomic
environment from reserve designation, combined with other projects, could include better
visibility of the area as a destination for tourists, educators, and students (and other uses
compatible with reserve goals). Cumulatively, these factors would not be expected to inhibit the
potential for reef ecosystems to sustain themselves. Available information therefore suggests
that reserve designation, implementation, and continued work on the projects in coral reef
ecosystems identified to date would not have cumulatively significant effects in the foreseeable
future.
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HIMB Activities Affecting Marine Areas

A portion of the Coconut Island Infrastructure Rehabilitation and Replacement Project involved
work on utilities on the island to prevent them from failing: replacing utility lines, rerouting sewer
connections on the island, and replacement of pumps at the sewer pumping station. Also,
horizontal directional drilling was to be used to install new utility lines from the mainland to
Coconut Island (Moku o Lo‘e) under the seabed, to prevent the release of sediment during
installation and to install new lines where they will not impact marine habitats. These elements
of the Coconut Island Infrastructure Rehabilitation and Replacement Project could have minor,
short-term adverse effects on flora or fauna present during construction, as discussed in the
associated environmental assessment, published in 2014 (Community Planning and
Engineering, Inc. 2014). There could be direct impacts to the marine environment in a very-
localized area, near the pier and near where the tunnel for the utility lines begins. However, the
project would have long-term beneficial impacts to the marine environment by ensuring that the
failing utilities and infrastructure will not adversely impact marine habitats and species in the
future. Once installed, the upgraded utilities and wastewater lines were expected to support
indirect long-term beneficial impacts to research, monitoring, and educational programming that
could use those resources.

The Lighthouse Pier had been in such disrepair that it was a safety hazard and needed to be
removed, and then replaced with a new pier with the same footprint. The project was
undertaken beginning around 2015 in a fashion consistent with HIMB’s commitment to protect
and preserve marine resources. As part of implementing that project, the university planned not
to do work on the pilings supporting the pier other than to reinforce them. According to the
environmental assessment, there would be no in-water work on supports to which corals are
attached, to prevent impacts to those corals, and no work on the west end of the pier, where
corals are present in shallow water. On the other end of the pier (where corals are 6 feet under
water at low tide), all in-water work was to be scheduled to avoid the spawning period for most
coral species. A survey of species present in the vicinity of the pier was conducted to inform
construction plans. Information about the marine environment collected during the survey is
incorporated by reference from the environmental assessment. The environmental assessment
also indicated that there were no known past or future projects that would compound impacts
that would occur if the proposed work were to be carried out as planned. Its explanation of why
work on the pier and utilities would not result in any significant impacts is incorporated by
reference (Community Planning and Engineering, Inc. 2014). There could be indirect effects of
the pier replacement project if boat traffic to the island increases, discussed below.

MCBH-Related Boating in Kéne‘ohe Bay

There is a Naval Defense Sea Area that serves as a 500-yard buffer around the Mokapu
Peninsula, surrounding all of MCBH Kane‘ohe Bay. It is off-limits to most civilians (other than
certain civilians associated with the Department of Defense). There are two shallow channels
that cross barrier reefs into Kane‘ohe Bay. The Sampan Channel or Kane‘ohe Passage cuts
diagonally through the bay, a little more than 500 yards from the northwestern tip of Mokapu
Peninsula and ending at He'eia Fishpond. It has a natural depth of 8 feet (2.4 m) and can be
used by smaller boats. The other channel that crosses the reefs is called Mokoli‘i Passage (near
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Mokoli‘i Island, also known as Chinaman’s Hat), in the northwestern portion of the bay. It was
dredged by the Navy in the early 1940’s to a depth of approximately 25 feet (7.6 m) (Bahr et al.
2015). A dredged ship channel (approximately 30 to 45 feet deep, according to the NOAA
Nautical Chart 19359) extends the length of the bay, connecting MCBH with Mokoli’i Channel
and providing deep-draft ship access between the bay and open ocean. The ship canal ends
near a pier inside the prohibited area that extends into Kane‘ohe Bay, not far from an on-base
marina.

There is limited readily available information about the use of the pier at the base. It is
reportedly used intermittently by large vessels, such as logistics support vessels, to refuel.
Anecdotal reports from staff at the facility indicated that, at times, the pier might be used as
infrequently as once per month by large vessels. The pier also offers a site for exercises or
other maneuvers. Finally, it could allow equipment to be loaded onto or off of vessels
(Unpublished data from MCBH — Kane‘ohe Bay Environmental Compliance and Protection
Department, 2016). Larger military vessels would have the potential to have more significant
adverse impacts to marine biota in the vicinity, including protected species (if present). The lack
of detailed information available about large military vessels and how they might operate in
Kane‘ohe Bay preclude a more detailed analysis herein. OCM did not find any information
suggesting any large vessels are permanently stationed at the marine corps base. Many would
be stationed at Naval Station Pearl Harbor, according to the Commander, Navy Region Hawai'i,
who also reports it has three dozen operational aircraft stationed at MCBH Kane‘ohe Bay
(Commander Navy Installations Command 2016). Marine Corps Training Area Bellows (also
part of MCBH) is located in Waimanalo, southeast of Kailua and the Mokapu Peninsula. One
source reports that Amphibious Assault Vehicles travel between the two Marine Corps bases so
that personnel can practice beach landing maneuvers at Marine Corps Training Area Bellows
(adjacent to Bellows Air Force Station) (Marine Corps Base Hawai‘i 2006).

This Marine Corps recreational marina rents sailboats, kayaks, powerboats (including for fishing
and waterskiing), and pontoon boats to military personnel. Some training on boat use is
available on site, and a license from the marina is required to operate any of its boats. There is
also a boat launch for boat owners. The powerboats available for rent are Boston Whalers that
can accommodate six people. As of summer 2016, a comment on the marina’s website noted:
“The Marina is undergoing construction of a wave attenuator and new piers for approximately
eight months. Full operations will continue, but there may be delays.” (Marine Corps Community
Services Hawai‘i 2016). There is a reference to those upgrades in an environmental
assessment (EA) published in 2014 associated with relocating an unmanned aerial vehicle
squadron to the base. The EA mentions that projects planned at the marina included installing a
floating wave attenuator, relocating moorings, and constructing new docks, a boat rinse area
with improved drainage, a fuel pump, and a fuel dock. This information appears in a table of
planned projects, without any other details about the projects. The lack of detailed information
about most of the projects proposed in the vicinity of the marina precludes a detailed analysis of
their impacts. A number of federal laws would apply to the projects, e.g., the MMPA and Clean
Water Act, compliance with which could avoid or reduce potential adverse impacts. The USACE
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did issue a permit related to the demolition of an existing boat ramp and its replacement with a
new boat ramp that addressed potential impacts to coral (USACE 2013).

Other Boating in Kane‘ohe Bay

OCM did not identify any thorough inventories or summaries of vessel use in Kane‘ohe Bay.
However, by most accounts, boating activity in the bay is reportedly extensive. There is at least
one private yacht club along the bay, called Kane‘ohe Yacht Club. In addition, Holokai Kayak
and Snorkel Adventures offers activities such as stand-up paddling, kayaking, snorkeling,
guided Hobie catamaran sailing, an interpretive tour of the fishpond by kayak, etc. (Holokai
Kayak and Snorkel Adventures 2016). These trips depart from He‘eia State Park. An article in
Honolulu Magazine in 2007 reported that five companies operated commercial boats at He'eia
Kea Harbor to take visitors out to the reefs. At that time, the two largest companies accounted
for most of the tourist trade, and those two companies managed more than a dozen vessels and
employed nearly 50 people (Hollier 2016). There are also operators who rent personal
watercrafts to be used in the appropriate Ocean Recreation Management Area within the bay. A
survey that compiled certain types of information about the boating industry throughout Hawai'i
in 2003 did not have any information about other boating in Kane‘ohe Bay, although it did imply
that boats that can be chartered for fishing make up some of the boating industry on O‘ahu
(Markrich 2004). Kane‘ohe Bay supports commercial, recreational and subsistence fishers, who
primarily target yellowfin tuna and dolphinfish (Mahi mahi).

Potential Future Boating Associated with Reserve Designation

The amount of boat traffic to Coconut Island could increase as a result of the proposed He'eia
NERR designation, particularly given that reserve offices are proposed to be on the island for
the first few years it operates. HIMB reports that it hosts 4,000 school-aged visitors to the island
each year. HIMB also operates a regular shuttle from Lilipuna Pier to the islands, owns more
than half a dozen boats, and has active research and educational programs (involving both
graduate and undergraduate students). Small numbers of additional staff commuting at times
the boat shuttle runs and has adequate capacity could potentially travel back and forth on the
Boston Whalers currently employed to shuttle people to and from the island. If groups of 13 or
more people required transport, those trips would require a larger boat. Regardless of vessel
used, boat operators at HIMB are required to hold a boating certification recognized by the US
Coast Guard, and successfully complete an on-water skills checkout, which includes boat
docking and handling skills. HIMB also offers formal boat training opportunities and has a
Marine Safety Officer (HIMB 2016). HIMB would be expected to inform individuals who go
through its on-water skills checkout of the BMPs that must be followed while operating, docking,
or anchoring a boat. Even if there were additional round-trips on the HIMB Boston Whalers to
transport reserve staff and visiting researchers, plus a few additional round-trips on the HIMB
cargo vessel (or a new education vessel) for larger groups, the increase in activity would be
comparatively small relative to particularly busy times at HIMB. Reserve-related boating would
therefore be unlikely to materially increase total boating activity in Kane‘ohe Bay and the waters
around Coconut Island.
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Boaters without a specific connection to Moku o Lo‘e could use watercratft in the vicinity. Public
access to the island is permitted in designated areas not situated near ongoing research
activities. The main public access points are Maile Point, on the southwestern corner of the
island, and the sandy beach on the eastern side of the island. Any members of the public
visiting those parts of the island would also add to the total amount of boating that occurs in the
vicinity. In addition, military personnel, private citizens, and tourists who own or rent motorboats
could visit the area. Cumulative effects of the reserve designation and its implementation, and
the replacement of Lighthouse Pier would not be expected to cause marine species or
ecosystems to cross any ecological thresholds such that they would have difficultly sustaining
themselves into the future, taking into account other stressors on the marine environment, such
as invasive species.

6.4.10 Noise

Underwater Sound

With respect to marine mammals, several MBCH-related documents reprint summary
information about potential impacts of overflights to marine mammals originally included as an
appendix produced by Wyle Laboratories for MCBH Kane‘ohe Bay, in support of a 2008 Airfield
Noise Study. The appendix, titled “Discussion of Noise and its Effect on the Environment,” notes
that there are differences in how different animals or groups of animals receive frequencies of
sound. It also notes that marine mammals are sometimes startled by airborne noise, but some
can become habituated to it over time. Rates of habituation vary by species, population, and
demographics (primarily age and sex). In addition to airplanes, low-flying helicopters and loud
boat noises could potentially disturb some marine mammals, not just airplanes. Further, this
analysis notes that the continued presence of a single noise source (or of multiple sources)
could cause some marine mammals to leave a preferred habitat, but that does not always occur.
In particular, a few studies exist where researchers did not observe marine mammals departing
an area where overflights occurred regularly. Thus, the summary comments that

“other anthropogenic noises in the marine environment from ships and pleasure craft may have
more of an effect on marine mammals than aircraft noise.” (AECOM 2016). This may be in part
because sound generated in the air travels through the water primarily in the narrow area right
below the aircraft. The angle of incidence must be 13° or less from the vertical for the wave to
continue propagating under the water’s surface. Further, both depth of water and bottom
conditions affect sound propagation and levels of underwater noise audible from passing
aircraft. Aircraft typically pass over a given area quickly, which reduces the duration of any
sound that can be heard underwater (US Navy 2013).

To illustrate how aircraft noise is transmitted to marine species, a model of underwater sound
pressure level as a function of time at various depths (2 to 50 m) was run for an F/A-18 Hornet
aircraft making subsonic (250 knots) overflights at various altitudes. For the most extreme
modeled case, of an F/A-18 at the lowest altitude (300 m), the sound level at 2 m below the
surface of the water peaked at 152 dB referenced to 1 micropascal, and the sound level at 50 m
below the surface of the water peaked at 148 dB referenced to 1 micropascal. When an F/A-18
flight was modeled at 3,000 m altitude, peak sound level at 2 m depth dropped to 128 dB
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(referenced to 1 micropascal). The Navy’s study also addresses the effects of sonic booms on
underwater sound (see Table 3.0-15). It further notes that sound from helicopters is transient
and varies in intensity, just like sound from fixed-wing aircraft, but helicopters tend to produce
lower-frequency sounds and vibration at a higher intensity than fixed-wing aircraft (Department
of the Navy 2013).

Although acoustic signatures of naval vessels are considered classified information, a summary
of the effects of naval vessel noise is also provided in the same chapter of the Navy’s report.
Noise radiated from Navy ships is, in some cases, compared to the noise of a typical fishing
vessel, approximately 158 dB referenced to 1 micropascal. After commenting on some of the
types of watercraft that support naval operations in the Pacific and presenting general,
qualitative differences between the watercraft, the EIS assesses, broadly, the relative
contributions of Navy vessels versus other vessels to the overall ambient noise in the marine
environment. It concludes that in the vicinity of inland waters near ports with naval activity, the
contribution of Navy vessels to the overall noise in these environments is minimal because the
areas in question typically have large amounts of commercial and recreational vessel traffic.
Based on that assessment and the very limited documentation about military watercraft
(particularly large vessels) that use Kane'ohe Bay, it appears the focal areas for a cumulative
impacts analysis of sound in Kane‘ohe Bay should be recreational and commercial vessel noise,
discussed above. OCM did not identify adequate sources of data about boat traffic, the
frequencies and intensities of the sounds, and spatial distribution of sources and receptors (e.g.,
the distance from boats to potentially affected marine mammals) to permit a quantitative analysis
of the cumulative impacts from sound that on marine species in the bay. Boating activities
associated with the proposed He'eia NERR would likely be minimal and conducted in

vessels with relatively small acoustic signatures in the scheme of total boating activity in the bay.
Further, reserve partners would be required to adhere to applicable BMPs if they identify marine
mammals or other threatened or endangered species in their immediate vicinity, e.g.,
requirements to reduce vessel speeds and maintain their distance from protected species until
they leave the area of their volition.

Sound Transmitted Through Air

Noise from military overflights exceeds ambient noise levels only beneath approach and
departure corridors, as well as certain on-base areas. According to the Department of Defense,
as aircraft altitude increases, noise audible from the ground drops and soon becomes
indistinguishable from other ambient noise. Coconut Island lies near approach pathways for
MCBH -- Kane‘ohe Bay. An Air Installations Compatible Use Zones (AICUZ) study is periodically
updated for MCBH, most recently in June 2016. The study analyses parameters associated

with aircraft operations, primarily related to noise and safety, and offers recommendations
about compatible land uses. Pertinent information about noise in the area is

incorporated by reference. One important change to AICUZs in 2016 pertains to Coconut Island.
AICUZ noise levels projected on the island in the 2016 report increased by approximately 5
decibels (dB) compared to 2003 and 2012. (The 2012 analysis was part of a Final EIS for the
Basing of MV-22 and H-1 Aircraft in Support of Il MEF Elements in Hawaii and contains more
detailed information about noise generated by different types of aircraft at the base or that were
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proposed to be shifted to the base. That Final EIS also summarized baseline flight operations at
the base under the scenarios evaluated in its Appendix D-1, which is incorporated by reference.
(Department of the Navy 2012) Impacts occur at Coconut Island and in its vicinity even though
aircraft departing from Runway 22 at the base are instructed to avoid Coconut Island and
populated areas.

The 2016 AICUZ study depicts areas projected (based on modeling) to experience different
sound levels; see figures throughout that report, e.g., Figure 4-4. The contours are intended to
inform land use planning; they do not describe the level of sound a person might hear during a
single event. The analysis published in 2016 finds that, by 2018, much of the land on Coconut
Island and some of nearby marine areas would be anticipated to fall within the contours
representing 65-74 dB Day-Night Average Sound Level (DNL, a unit of measure that averages
and weights noise over 24 hours). The Marine Corps considers this area moderately impacted
and recommends the University of Hawai'‘i take the results of the updated AICUZ study into
account as part of future land use planning. Also, some marine areas within the reserve would
potentially experience a 60-64 dB DNL. Some areas along the shoreline proposed for inclusion
in the reserve, including near He‘eia Fishpond, would potentially experience DNLs of 55-59 dB.
Table A-1 in the study shows Department of Defense land use recommendations in different
noise zones. It shows activities not recommended in the 65-74 dB DNL range, including
residential uses, unless designed and built for noise reduction. Some other land uses are either
not recommended in the zone experiencing 70-74 dB DNLs (e.g., including nature exhibits and
places of public assembly) or would need noise level reduction techniques.

The AICUZ study also contains some information about maximum sound levels during aircraft
overflights. See Table 4-2. The maximum sound level heard for a fraction of a second (Lmax) at
He'eia State Park (Kealohi Point) could range from 73 to 105 dB, depending on the type of
aircraft and its flight pattern. Other studies produced for MCBH indicate that noise from traffic on
highways can also be heard in some areas. The potential impacts of different sound levels to
humans and a number of different kinds of animals are discussed in detail in the 2016 AICUZ
study and are incorporated by reference. In brief, they include annoyance, interference with
speech, interference with sleep, and non-auditory health effects (AECOM 2016).

An EA developed in connection with infrastructure upgrades at HIMB indicated that noise
sources in the area include boat traffic, aircraft overflights, and occasional construction-related
noise (generally limited by the Department of Health to 55 A-weighted decibels during the day).
The study prepared for HIMB also notes that, generally, noise due to construction equipment
can fall between 70 and 100 A-weighted decibels. Mufflers and noise barriers can be used to
decrease these levels. HIMB follows state requirements for its construction projects and obtains
noise permits when needed. With mitigation measures implemented, the assessment concluded
that noise impacts would be reduced to less than significant, even when assessed in the context
of other noise sources (such as overflights) (Community Planning and Engineering, Inc. 2014).
On the basis of this assessment, OCM concludes that its proposed He‘eia NERR designation
and any associated increase in individuals visiting or working at the island, even the increase
associated with short-term constructions projects, would not result in cumulatively significant
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impacts to noise heard on land. OCM recommends, however, that the results of the 2016
AUCIZ Study Update be taken into account as the reserve considers where to site future
facilities. Anecdotal information suggests that aircraft overflights can sometimes be heard from
shoreline areas, including He'eia Kea Harbor, so every portion of the reserve likely is subject to
some intermittent noise from the marine corps base; and it might only be one factor of many to
be considered as part of future planning efforts.

6.4.11 Human Environment

Many different facets of the human environment were addressed individually in Chapter 6.3.
Rather than revisiting those analyses at an equally granular scale, this subchapter groups some
sectors together, where they are interrelated.

Ocean Economy, Fishing, Tourism, and Recreation

Major sectors boosting the ocean economy include tourism (and nearshore businesses,
including restaurants), recreation, fishing, marine transportation services, and related
businesses. Readily available information about tourism along (and within) Kane‘ohe Bay was
summarized in Chapter 5, as well as in Chapter 6.4.9, under the header “Other Boating in
Kane‘ohe Bay.” Proposed He‘eia NERR designation and operation could result in small
increases to the numbers of recreational users and tourists who visit the region, but, were that
to occur, no cumulatively significant adverse effects would be expected to occur given the fact
that areas that draw tourists and recreational users appear to still have adequate capacity to
cater to a larger number of visitors and residents.

The marine environments of Kane‘ohe Bay are a primary driver of the ocean economy in the
study area. As noted earlier, there are a number of projects ongoing in the reefs of Kane‘ohe
Bay that, if successful, could potentially result in minor improvements to habitat for fish. Such
projects could lead to greater species abundance and diversity, which in turn, could make the
area more appealing for fishing, tourism and recreational activities. Were a reserve designated,
no new regulations or restrictions would be imposed on these ocean economy activities,
however, new data about the status of fishery resources in the bay could be generated that
could inform future management decisions. Over the medium- to long-term, these fisheries
management decisions could either benefit or have adverse effects on commercial and
recreational fishers or other resource users depending on the resulting management decisions.
However, given the strong fishery management requirements already in place, and the robust
ongoing research in the study area, it is not expected that the effects associated with improved
fishery management decisions derived from the work of the reserve would result in significant
adverse cumulative effects on the ocean economy.

Employment, Military, and Traffic

Proposed He‘eia NERR designation is not expected to have an appreciable impact on any of
these sectors. As noted in Chapter 6.3, numerous factors affect employment and the economy
in the study area. Major changes in employment trends are not reasonably foreseeable. MCBH
is the largest employer in the region, and the population at the MCBH — Kane‘ohe Bay is on the
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order of 10,000 people. The military regularly reassesses which squadrons to “home base” at
different installations, but changes resulting since 2000 from such decisions typically have not
resulted in a net change in the population of more than about 10% at any given time. Other
employers in the study area, including HIMB, are small by comparison and historically do not
significantly impact the local employment rate. Military use of the coast is also a prominent
feature of the economy. Reserve designation and operation would not be expected to result in
changes to military operations, but could offer the same benefits to base residents as would be
offered to other community members.

Also, regardless of whether and where new facilities are constructed, designation of a reserve
could increase the amount of traffic traveling along Kamehameha Highway. The highway,
however, has the capacity to handle anticipated added vehicle traffic, as noted in Section
1.5.1.4 of the FMP. Accordingly, the designation of research is not expected to result in
significant cumulative effects to employment, the military, or traffic in the affected area.

Cultural, Historic, and Archaeological Resources

Hawai‘i Revised Statutes, Chapter 6E, Historic Preservation, outlines the state’s historic
preservation program and recognizes the unique value accorded to historic and cultural heritage
sites. With very limited exceptions, historic preservation program review applies to projects
proposed by state and private entities that own historic properties, as well as to federal actions
under the provisions of the NHPA, as amended. Within the study area, there are a number of
historic properties, including areas traditionally important (because of their cultural or religious
significance) to Native Hawaiian Organizations. These areas are more fully described in
chapters 5 and 6 of this document.

Beyond the proposed action, NOAA is aware of a number of other activities being conducted in
the area — primarily by the reserve’s site partners — that have the potential to impact historic or
archaeological resources. For example, there are archaeological resources on the HCDA
parcel, managed by Kako‘o ‘Oiwi (see Figure 1.21 in the FMP) (USACE 2012c). As noted in the
FMP, activities proposed in the area containing historic, cultural, and archaeological resources
will need to undergo additional review to ensure that the resources are protected. As mentioned
above, the Hawai‘i State Historic Preservation Division (SHPD) was consulted before the
USACE authorized the He‘eia Fishpond restoration efforts to ensure the restoration would have
no adverse impacts to the historical, structural or cultural integrity of the fishpond (which is listed
on the National Register of Historic Places). As discussed in Chapter 6, the likelihood for
significant impacts from activities outlined under the no action alternative is thought to be
relatively low due to the need for SHPD review to preserve and protect historic resources as a
part of most permitting and planning processes, as well as due to site partners’ awareness and
sensitivity to the possible presence of historic and archaeological resources.

Any federal actions, including those that may be undertaken in connection with a proposed
He'eia NERR, will be subject to the requirements of NHPA, including, when appropriate,
consultation with the SHPD and interested Native Hawaiian Organizations. Accordingly, each
OCM undertaking that has the potential to affect historic and traditionally important properties
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will be evaluated individually pursuant to NHPA, after the undertaking is proposed.
Consultations, when needed, will help ensure that the historical significance of individual areas
is accounted for when projects are planned. As the result of these safeguards, the identified
external activities, when combined with the potential impacts from the proposed He’eia NERR
and other identified federal actions in the vicinity, are not expected to result in significant
cumulative effects to historic resources in the study area.

Cultural History, Maritime Heritage, Agriculture, and Aquaculture

The study area is home to a vibrant cultural history that is actively cultivated and maintained by
local residents and organizations including a number of site partners for the proposed He‘eia
NERR. Subchapter 5.2.2.1 outlines a few major elements of the cultural history of the area. The
HCDA parcel and the He‘eia Fishpond (where traditional agriculture and aquaculture techniques
are being applied) serve not only as sites of agricultural and aquacultural operations, but they
also reflect a commitment to apply traditional management techniques to guide operations.
Traditional agricultural and aquacultural operations offer many benefits In addition to providing
local sources of food, they can increase community involvement, strengthen relationships
among community members, offer educational opportunities, and help maintain cultural heritage
and traditions. In this instance, the projects allow Native Hawaiian Organizations (including
Paepae o He‘eia and Kako‘o ‘Oiwi) to connect others to traditional culture and knowledge.
Organic relationship-building among community members offers its own benefits, as well. As
community dialogue grows, additional community members will become aware of and
potentially interested in cultural history of the region, which should increase the number of
people in communities that understand and promote their heritage.

The maritime heritage of the area is also diverse: it spans from the use of fishponds and other
traditional fishing practices to wrecks in Kane‘ohe Bay related to military operations. While the
proposed action could indirectly promote fishpond agriculture, designation of a reserve is not
anticipated to affect traditional (or modern) fishing practices. Wrecks in Kane‘ohe Bay are
protected under the aforementioned federal and state laws and are similarly not anticipated to
be affected by the proposed action.

Given the strong awareness of the area’s cultural history and the numerous individuals and
organizations working in the area to support this history and heritage, it is highly unlikely that
research reserve activities conducted in coordination with site partners, would interfere with
sustainability or push communities beyond tipping points, and thus no cumulatively significant
adverse impacts are anticipated.

Education and Outreach

Information about outreach and education efforts ongoing at Moku o Lo‘e, He'eia State Park,
He'eia Fishpond, and a number of other formal and informal venues has already been
presented, including in Table 5.22 and Subchapter 6.3.3.5. For example, various educational
and community programs are offered by HIMB and other entities in the study area. The
programs range from formal classroom instruction for students, to programs for school groups
and community groups, to community engagement through “work days.” In addition, numerous
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other entities also provide educational opportunities for children and adults to learn about many
facets of local ecosystems. These contributions by non-governmental organizations, schools
and universities, cultural and religious groups, government agencies, and others contribute to
informing the public about the interrelationships between ecosystems, the potential effects of
human behaviors, and best practices for resource conservation, among other topics.

If established, the proposed He‘eia NERR'’s education goal for the site would be to increase the
community’s “understanding of the effects of human activities and natural events, to improve
informed decision-making affecting the He‘eia estuary, coastal ecosystems, and ultimately the
entire ahupua‘a.” The reserve could also help its partners and others in the region collaborate
on and integrate their educational programs. Finally, He'eia Reserve would carry out its own
education and outreach programs for teachers, K-12 students, and interested members of the
coastal management community (through the Coastal Training Program). Despite years of
grappling with coastal management challenges, an array of complex coastal issues still
challenge communities in the region. This suggests that there will continue to be a need for
further community engagement about locally-relevant issues. Goals for the proposed He'eia
NERR’s educational and outreach activities might potentially extend beyond educating
individuals towards bolstering community engagement and stewardship in the He‘eia estuary.

Even with added capacity from the proposed He‘eia NERR, given growing interest in
sustainability and growing awareness of the need to better understand environmental stressors,
there will continue to be an enduring need for more formal education, field trips, interactions
between researchers and the public, and other types of community involvement opportunities.
The activities of the reserve are expected to support expanded educational and outreach
opportunities in the area, and thus, are not expected to result in cumulatively significant adverse
impacts in the next 10 to 15 years.

Research and Monitoring

A number of institutions (academic, governmental, and non-governmental) have active research
and monitoring programs in Kane‘ohe Bay and the He‘eia estuary. The primary research topics
studied at HIMB are summarized on its website. However, there are still many topics yet to be
explored by researchers, information gaps with respect to areas being studied, and a large
number of locations for which baseline data are not yet available.

If designated, the proposed He‘eia NERR would collect baseline data about environmental
conditions, including habitat and ecosystem service data, as well as baseline cultural and
archaeologic information. The reserve’s research program plans to compare and evaluate two
different “ecosystem-based” management approaches — one which “embraces traditional Native
Hawaiian management practices;” the other based on contemporary ecological restoration
techniques to increase native species biodiversity, ecological resilience, and ecosystem
integrity. Through this, the reserve proposes to evaluate the various ecosystem services
provided by each management approach.
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Reserve research and monitoring is expected to contribute a great deal to efforts to increase the
awareness of community members and decision-makers about natural and anthropogenic
processes, restoration efforts and their impacts, and key ecosystem services. Specifically, the
reserve could help broaden and deepen community knowledge about key ecosystem attributes
and services, their impacts, and management options. Reserve Staff could also serve to
facilitate collaboration among outside researchers and practitioners. Because of the many
outstanding research needs associated with the He'eia estuary as a whole, any cumulative
adverse impacts related to research and monitoring in the study area would not be anticipated to
be significant.

Stewardship
The FMP articulates several goals for the proposed He‘eia NERR, including that the reserve

could be a center for integrating sound estuarine science with traditional Hawaiian knowledge
and cultural practices. Also, the reserve will seek to inform resource managers and local
communities about ways to address key coastal issues. The proposed reserve could also put
decision-makers who need to make resource management decisions in touch with the data and
resources they need to effectively address key coastal issues like climate change, habitat
restoration, and water quality. Ultimately, this could lead to more informed ecosystem-based
management decisions that factor in many complex elements and interrelationships. Over time,
the reserve would most likely serve as a clearinghouse for access to trusted sources for
decision-makers facing resource management challenges, as well as for students and visitors to
learn about Hawaiian uplands, estuaries, and marine areas and the challenges facing them. As
important as ongoing activities in this vein and reserve contributions would be, in looking at the
considerations applicable to determining whether impacts are cumulatively significant, OCM
judges that even the cumulative impacts of anticipated education, research, monitoring, and
stewardship activities would not be significant.

6.4.12 Summary

In summary, this evaluation does not identify cumulatively significant adverse effects from
designation and operation of the proposed He'eia NERR or from past, present, or reasonably
foreseeable actions. For more detailed information, see preceding subchapters and the
documents OCM considered as part of preparing this EIS. All available information indicates
that natural resources and human communities would be expected to continue to be able to
sustain themselves into the future, despite the cumulative effects of stressors, without crossing
ecological thresholds. However, there are some unknown or poorly-understood factors that
could intervene, for example, climate change. While other factors such as disease could
potentially make it more difficult for some portions of ecosystems to maintain their current
guality, designation of the proposed He‘eia NERR and the availability of reserve staff to
coordinate with researchers and resource managers about ecosystem functioning should
support the development of management strategies to address and, to the extent practicable,
mitigate the cumulative effects of natural and anthropogenic stressors.
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6.5 RELATIONSHIP TO OTHER APPLICABLE STATE, REGIONAL, LOCAL
AND NATIVE HAWAIIAN PLANS AND POLICIES

It is anticipated that the establishment of the proposed He'eia NERR would not conflict with the
objectives of federal, state, regional or local land use plans, policies or controls for the areas
within the designated boundaries. The FMP describes the activities that take place in and
around the proposed reserve and the authorities that govern those uses (Appendix A). All the
lands and waters comprising the proposed He‘eia Research Reserve are currently under either
public or private ownership by entities anticipated to become a party to a voluntary multi-partner
Memorandum of Understanding or other agreement (hereafter “MOA”) that will describe the
roles and responsibilities of each party within the administrative boundary of the proposed
He‘eia NERR (Appendix A). If designated, reserve staff would coordinate with the landowning
entities and their lessees at the programmatic and strategic partnership levels on an as needed
basis to address any issues that may arise after the proposed reserve is designated. Any advice
provided, or action taken, by the proposed reserve staff or signatory parties to the MOA is
expected to be consistent with NERRS, local, state, or federal regulations and the roles and
responsibilities detailed in the MOA. Proposed He‘eia NERR staff would regularly meet with the
future reserve advisory board, various strategic partners, and key community leaders to share
ideas, promote efficiencies, and resolve conflicts. Using a collaborative process, the reserve
staff and its partners will ensure the implementation of the reserve’s Management Plan. The
following paragraphs summarize some of the state, regional, and local plans that apply to the
He'eia estuary and vicinity.

Portions of the proposed He‘eia NERR fall into the Conservation District managed by the DLNR
Office of Conservation and Coastal Lands, pursuant to Hawai‘i Revised Statute (HRS) Chapter
183C and Hawai‘i Administrative Rules Title 13, Chapter 5. The Conservation District includes
areas “with important natural resources essential to the preservation of the State’s fragile
natural ecosystems, and the sustainability of the State’s water supply.” (HRS Chapter 183C-1).
The Conservation District includes Coconut Island and surrounding waters, He‘eia Fishpond,
the upland forests within the HCDA parcel, and the He‘eia Kea Small Boat Harbor. DLNR has
established categories of allowable uses and activities in the Conservation District, some of
which require a permit (e.g., construction of facilities and potentially permanent installation of
research instruments). Because the proposed federal action does not involve any immediate
changes to use or on-the-ground activities on the areas proposed for inclusion in the reserve, no
CDUP would be needed at the time of reserve designation. However, to the extent that future
activities trigger the requirement for a permit, reserve partners will be responsible for obtaining
them, as discussed in the FMP. Thus, the proposed action is expected to be consistent with
State requirements for the Conservation District.

Legislation passed by Hawai‘i’s legislature in 1990 created a task force charged with developing
and implementing a master plan for Kane‘ohe Bay to support planning for the preservation and
protection of the bay as a natural and cultural resource and resolving conflicts among
recreational users, among other purposes. Issues identified in the plan included coastal
development, open space, public access, water quality, fishing, commercial recreation, and
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fishpond restoration. The Kane‘ohe Bay Regional Council was established by RS 200D to
facilitate the implementation and periodic review of the Kane‘ohe Bay Master Plan. The
Regional Council was also set up to coordinate public and private activities in Kane‘ohe Bay,
educate and facilitate dialogue among bay users and the public, offer relevant
recommendations regarding data and information needs relevant to the Bay, and advise the
State and County on matters regarding the use of Kane‘ohe Bay. The Council is chaired by the
administrator of DAR, and meets quarterly. For more information about the Council, see
http://dinr.hawaii.gov/dar/kaneohe-bay-regional-council/. Of particular note is that the Kane‘ohe
Bay Master Plan mentions the possible designation of a NERR. As noted in the FMP, the
proposed He‘eia NERR would benefit from partnering with the Council to coordinate on reserve
operation and receive feedback on how proposed programs and activities at the NERR would
affect other users in the bay. The proposed action is consistent with the Kane‘ohe Bay Master
Plan.

Another plan for the region is the Sustainable Communities Plan (SCP) for the Ko‘olau Poko
planning area, updated in April 2016. The planning area includes the entire study area, as
Ko‘olau Poko spans from Kualoa in the north to Makapu‘u Point in the south (a distance of
about 20 miles). The SCP was prepared to implement objectives and policies set forth in the
O‘ahu General Plan and to help guide public policy, investment, and decision-making through
2035. The SCP indicates that General Plan calls for the Ko‘olau Poko area to “experience
essentially no growth” and to maintain the characteristics typical of urban fringe and rural areas.
The SCP’s vision for Ko‘olau Poko’s future is focused on protection of natural, scenic, cultural,
historic, and agricultural resources and addressing the region’s infrastructure needs. In
particular, the vision references adapting the ahupua‘a model for land use and natural resource
management, as well as preserving and enhancing scenic, historic, recreational, agricultural,
aquacultural (fishpond), and cultural features that define the region’s sense of place. The FMP
for the proposed He'eia NERR mirrors these goals (City and County of Honolulu 2016).

The policies identified in the Ko‘olau Poko SCP are diverse. The policies most relevant to the
proposed He‘eia NERR include: “promote access to mountain and shoreline resources for
recreational purposes and traditional hunting, fishing, gathering, religious, and cultural
practices;” “seek to restore the natural filtering, flood control, recreational, biological and
aesthetic values of streams, fishponds and wetlands;” “encourage continuation of small-scale
agricultural uses in urban areas, provided that there are standards for compatibility between
adjacent uses;” and “promote restoration of fish population in nearshore waters.” The FMP for
the proposed He'eia NERR reiterates these goals. The SCP covers such topics as the
desirability of protecting scenic views, providing for recreation, promoting access to shoreline
and mountain areas, preserving significant historic features, protecting visual landmarks, and
emphasizing physical references to the history of the area and its cultural roots. Many of these
themes also are addressed in the FMP for the proposed He‘eia NERR. Further, the SCP calls
for providing public access to the shoreline, including spaces for passive and active recreation.
Establishment of the proposed He‘eia NERR could help promote recreational and educational
use of the study area. The SCP indicates that the vision for He‘eia wetland is to produce taro
once again, which is consistent with the goals of Kako‘o ‘Oiwi and the proposed He‘eia NERR'’s
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FMP. Finally, the SCP recommends ensuring environmental compatibility in the design and
construction of park facilities, something emphasized throughout the NERRS. A review by OCM
of the SCP indicated no conflicts between it and the FMP. Thus, there are no apparent conflicts
between designation and operation of the proposed He‘eia NERR and the formally-adopted plan
that lays out the vision for the larger community for the next 20 years. OCM also reviewed the
Ko‘olau Poko Watershed Management Plan and determined that establishment of a reserve
would not be inconsistent with that plan (City and County of Honolulu 2016).

Hawai‘i’'s Shoreline Protection Act established Special Management Areas (SMASs) along the
coast of the State, extending from the shoreline inland, to protect coastal resources. Counties
issue SMA permits for some uses, whereas other uses are exempt from SMA permitting
requirements (e.g., agriculture). Coastal zone management objectives and supporting policies
provide guidance to the counties in administering SMAs. SMA guidelines can be found in HRS
205A-26. The proposed He'‘eia NERR’s FMP identifies the areas considered for inclusion within
the reserve that are subject to SMA permitting requirements. When needed, the reserve and its
partners will obtain the required permits prior to undertaking activities subject to permitting
requirements. For a complete list of all the existing rules and regulations governing activities and
uses within the study area (e.g., the Ocean Recreation Management Area), see Appendix L

of the FMP. In addition, Figure 6.5 depicts the Ocean Recreation Management Areas.

In summary, based on its review of existing federal, state, regional, local and/or Native Hawaiian
land use plans, policies or controls, OCM did not identify any conflicts between any of them and
plans for the proposed He'eia NERR, as outlined in the FMP.

Ocean Recreation Management Areas
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Figure 6.5. Ocean Recreation Management Areas in Kane‘ohe Bay, North of HIMB
(Note: Potential boundaries of the Reserve identified under the Preferred Alternative are outlined in red.)
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6.6 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES

NEPA requires an analysis of the extent to which the proposed action’s direct and indirect
effects would commit operational resources to uses that cannot be recovered or that future
generations would be unable to reverse.

A resource commitment is considered irreversible when impacts from its use would limit future
use options and the change cannot be reversed, reclaimed, or repaired. Irreversible
commitments generally occur to nonrenewable resources such as minerals or cultural
resources, and to those resources that are renewable only over long time spans, such as soil
productivity.

A resource commitment is considered irretrievable when the use or consumption of the resource
is neither renewable nor recoverable for use by future generations until reclamation is
successfully applied. Irretrievable commitments generally apply to the loss of production,
harvest, or natural resources and are not necessarily irreversible.

The designation of the proposed He‘eia NERR and implementation of the FMP should result in
few irreversible or irretrievable commitments of resources. The action alternatives would require
minor commitments of both renewable and nonrenewable energy and material resources for the
management, research, education and outreach activities associated with designation and
operation of the proposed He‘eia NERR. Designation of a reserve is also expected to result in
the commitment of substantial resources, staff time, and funds associated with NERRS
activities. Nonrenewable resources that would be used during these activities include fuel,
water, power and other resources necessary to implement and operate a reserve. Ongoing
operational funding is needed to plan, manage, and otherwise implement the proposed He'‘eia
NERR. Once these operational funds are spent, they become irretrievable. Also, to the extent
that any buildings or permanent infrastructure were to be installed in support of the proposed
He'eia Reserve’s operations, those efforts would also effectively irretrievably commit resources
unless the infrastructure were removed or the reserve were de-designated.*

Under the no action alternative, the staff time invested in analyzing and planning for potential
reserve designation and implementation would not result in an action that achieved the purpose
and need for the proposed action. A team of individuals prepared the FMP for the reserve, staff
at NOAA thoroughly evaluated the proposed designation, the preparers of the report listed
below prepared this FEIS, and staff affiliated with a number of proposed partners have
contributed time, effort and information in support of a potential reserve designation. However,
partner actions in furtherance of habitat manipulations and restoration activities or associated
education and outreach could continue, even under the no action scenario.

3 Upon de-designation, the State would be responsible for returning procurement acquisition and
construction funding at the fair-market value at the time of de-designation.
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In addition, limited environmental change is anticipated or permitted through the NERR program
(other than minor disturbances associated with research). The proposed He‘eia NERR would be
operated and managed with advice of the land holding partners and/or their lessees. Each of
these partners has a vested interest in the reserve due to land ownership, existing activities,
and/or their interest in conserving natural resources. This partnership is voluntary, executed
through a multi-party MOA that provides structure for the long-term support of the proposed
He'‘eia NERR by local Native Hawaiian Organizations. However, any partner, could, if it chose,
withdraw from the partnership. The multi-party MOA details the relationships between partners
and each partner’'s commitment to the proposed He‘eia NERR. It has been developed by
signatories and will be available in the Final Management Plan.

Recreational and commercial fishing, traditional agricultural and aquaculture, and other
traditional uses are expected to continue under current regulatory authorities, and these
activities are not directly tied to the proposed He‘eia NERR'’s implementation or management.
Regardless of whether a reserve is designated, it is expected that the site partners, Paepae o
He‘eia and Kako‘o ‘Oiwi, would continue the implementation of planned habitat restoration and
associated agricultural and aquacultural manipulation activities within the proposed buffer
areas, albeit without the benefits associated with the coordination and resources afforded
through the existence of a He‘eia NERR. It is one of the goals of the proposed He‘eia NERR is
to better understand the He'eia estuary, and coastal habitats of the He‘eia ahupua‘a, to provide
decision-makers and the public with a balance of contemporary science and traditional
knowledge to ensure that few irreversible or irretrievable commitments of resources occur
beyond the staff time that would be associated with the designation of the site as a NERR. If a
reserve is designated, the operational funding OCM awards to it each year could also lead to
irreversible or irretrievable commitments of resources in the study area.

6.7 LOCAL SHORT-TERM USES OF THE ENVIRONMENT AND LONG-TERM
PRODUCTIVITY

NEPA requires consideration of the relationship between local short-term uses of the
environment and the maintenance and enhancement of long-term productivity. The short-term
uses of the environment relating to the preferred alternative and the proposed alternatives A, B
and C are expected to result, generally, in overall improvements to the health and quality of the
affected natural and socioeconomic environments by: (1) improving the scientific understanding
of the ecological functioning of the area; (2) expanding opportunities for public education and
outreach related to the estuarine system; and (3) providing future He‘eia NERR staff to assist
site partners in the conduct of their ongoing and planned management of the reserve and to
help advise on ways to mitigate any associated adverse environmental impacts stemming from
these site partner activities. As noted previously, most of the adverse effects from the preferred
alternative and alternatives A, B, and C would be short-term (e.g., during the restoration or
construction process) and particular to just some of the species present (e.g., invasive species).
These predominantly short-term, adverse effects are expected to co-occur with long-term
benefits to ecosystem services and productivity.
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The long-term productivity related to the preferred alternative and the proposed alternatives A, B
and C is based on the goals of the proposed He‘eia NERR and the FMP designed to achieve
these goals. This includes use of ecosystem-based management strategies as a driving force for
habitat manipulation and restoration activities within the proposed reserve so as to improve
understanding of the environmental services provided. This management approach is expected
to result in substantial improvements to natural resources management in the He'eia estuary in
the long-term and to promote scientific investigations to improve informed decision-making,
develop place-based education and training programs that inspire and educate the community,
and create opportunities to practice and promote stewardship that sustains cultural, biological,
and natural resources.

Under the no action alternative, it is expected the short-term improvements to the health and
quality of the environment and the long-term productivity of the area as indicated by improved
environmental services would be less pronounced. Although the planned site partner activities
could be expected to provide some of these benefits without a research reserve designation, it
is expected that, absent the coordinating function and resources provided by the NERRS, these
benefits would not be as great as those provided under the action alternatives.

217



CHAPTER 7: COMPLIANCE WITH OTHER ENVIRONMENTAL
AND ADMINISTRATIVE REVIEW REQUIREMENTS

7.1 Clean Air Act
The Clean Air Act (42 U.S.C. 88 7401 et seq.) directs the U.S. Environmental Protection Agency

(USEPA) to set limits on air emissions to ensure basic protection of health and the environment.
The fundamental goal is the nationwide attainment and maintenance of the National Ambient Air
Quality Standards (NAAQS). Primary NAAQS are designed to protect human health. Secondary
NAAQS are designed to protect the public welfare (for example, to prevent damage to soils,
crops, vegetation, water, visibility, and property).

Compliance: Operation of a research reserve has the potential to bring additional visitors to the
project area, which could result in additional car, bus, and/or boat traffic. However, all vehicles
are required to be maintained and operated in accordance with all applicable requirements
intended to improve air quality, including State of Hawai‘i requirements. All vehicles and
machinery that emit any air pollution are expected to be operated by reserve staff and others in
compliance with all applicable federal, state, and local air quality rules and associated
requirements. OCM will comply with CAA requirements as future funding decisions are made.

7.2 Clean Water Act
The Clean Water Act (33 U.S.C. 88 1251 et seq.) is the principal federal law governing water

guality. The act’s objective is to restore and maintain the chemical, physical, and biological
integrity of the nation’s waters. The act regulates both the direct (sometimes called point source)
and indirect (sometimes called nonpoint source) discharge of pollutants. Section 404 authorizes
a permit program for the discharge of dredged or fill material into the waters of the United
States. The United States Army Corps of Engineers (USACE) administers that program. Section
401 of the act requires applicants for federal licenses or permits to conduct activities that may
result in a discharge of pollution into navigable waters to obtain certification of compliance with
applicable state water quality standards and goals (or a waiver from the state). Other sections of
the act govern point source and nonpoint source pollution.

Compliance: There are no compliance requirements under the Clean Water Act that must be
followed in order to designate a National Estuarine Research Reserve (NERR), and there are no
anticipated Clean Water Act requirements associated with implementing the proposed He‘eia
National Estuarine Research Reserve Final Management Plan (FMP). OCM will comply with
CWA requirements as future funding decisions are made.

7.3 Coastal Zone Management Act
The goal of the federal Coastal Zone Management Act (CZMA) (16 U.S.C. 88 1451, et seq.) is

to preserve, protect, develop, and, where possible, restore and enhance the nation’s coastal
resources. The portions of the act relating to the National Estuarine Research Reserve System
(NERRS) are discussed in previous chapters. Under the act, NOAA’s Office for Coastal
Management (OCM) also supports implementation of federally-approved, state coastal zone
management programs (CMP). NOAA approved the State of Hawai‘i’'s CMP on September 18,
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1978. Section 307 of the CZMA requires any federal action inside or outside of a state’s coastal
zone that affects any land or water use or natural resources of the coastal zone to be
consistent, to the maximum extent practicable, with the enforceable policies of approved state
management programs. It provides that no federal license or permit may be granted without
giving the state the opportunity to concur that the project is consistent with the state’s coastal
policies. Regulations outline the consistency procedures.

Compliance: Within the Hawai‘i Office of Planning (OP), the Hawai‘i CMP has the authority to
review, pursuant to the federal consistency provisions of the CZMA, federal licenses, permits,
financial assistance, and certain other activities that affect the coastal zone for consistency with
the program’s enforceable policies. These policies are found in Hawai‘i Revised Statutes
Chapter 205A. The Hawai‘i CMP has been closely involved in the evolution of proposals for
development of a NERR in Hawai‘i. In addition, FMP proposes that the HI CMP be represented
on the future reserve advisory board. Activities such as reserve designation, any future
federally supported construction projects, and any future federally supported land acquisition
carried out by reserve partners could be subject to OP review for consistency with applicable
enforceable policies of the Hawai‘i CMP. OCM completed a federal consistency determination
for the proposed designation and approval of the management plan. The Hawai‘i CMP provided
written concurrence on October 26, 2016 (see Appendix E) and included a condition that any
specific resource manipulation activities may require individual federal consistency reviews.
OCM will consider the federal consistency review requirements as future funding decisions are
made.

7.4 Endangered Species Act

The federal Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. 88 1531, et seq.),
aims to protect animal and plant species from extinction and directs all federal agencies to
conserve endangered and threatened species and the ecosystems upon which they depend.
Under the act, NOAA’s National Marine Fisheries Service (NMFS) and the U.S. Fish and Wildlife
Service (USFWS) (collectively, the services) publish lists of endangered, threatened, candidate,
and other species with special status under the act. The services also may designate critical
habitat for endangered or threatened species. Section 7 of the ESA requires every federal
agency to ensure that any action it authorizes, funds, or carries out is not likely to jeopardize the
continued existence of any endangered or threatened species and that it will not result in the
destruction or adverse modification of critical habitat for those species. When a federal agency
action may affect a protected species or its critical habitat, that agency is required to consult
with NMFS and/or the USFWS, depending upon the protected species potentially affected.

Compliance: NOAA’'s OCM requested lists of species and habitats with special status under the
ESA from NMFS and USFWS. Chapter 5 lists the species and habitats that the services
identified in 2016 as having the potential to occur within the proposed boundaries of the reserve
(or sufficiently near the proposed boundaries of the reserve that potential activities within the
reserve could affect such species).
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OCM anticipates that the proposed He‘eia NERR designation in and of itself will neither have
any effect on species listed or proposed for listing as threatened or endangered, nor adversely
affect critical habitat, candidate species, or of concern species (i.e., resources with special
status under the ESA). However, operation of the reserve and implementation of its FMP could
lead to activities on land or in the water that have the potential to affect these types of
resources. For example, the FMP identifies a need for office space on the mainland within the
reserve and a space for educating large groups of people. After a needs assessment is carried
out to better characterize requirements and potential locations for future facilities, construction
of new facilities (such as a building) for the proposed He‘eia NERR may be proposed. Federal
funding support could be requested for acquisition or construction. In addition, some research
methodologies require in-situ placement of instruments and equipment, while others involve
researchers observing or manipulating species or environments.

After the locations of these and other activities have been proposed, OCM will carry out
environmental compliance reviews, including an assessment of the potential for resources with
special status under the ESA to be affected by the proposed funding request. As required under
the ESA, prior to providing federal funds, OCM will consult the service(s) for their input on
OCM'’s analysis of the potential for adverse effects, any additional data and information they
might have, and any best management practices that should be followed to protect special-
status resources.

7.5 Magnuson-Stevens Fishery Conservation and Management Act

The Magnuson-Stevens Fishery Conservation and Management Act (16 U.S.C. 88 1801 et
seq.), as amended and reauthorized by the Sustainable Fisheries Act (Public Law 104-297),
established a program to promote the protection of Essential Fish Habitat (EFH) for federally-
managed species in the review of projects conducted under federal permits, licenses, or other
authorities that affect or have the potential to affect such habitat. After EFH has been described
and identified in fishery management plans, federal agencies are obligated to consult with the
National Marine Fisheries Service (NMFS) with respect to any action authorized, funded, or
undertaken, or proposed to be authorized, funded, or undertaken, by such agency that may
adversely affect any EFH. An adverse effect is defined as any impact that reduces quality or
guantity of EFH. Consultation is not required for actions that will not adversely affect EFH.

Compliance: Within Kane‘ohe Bay, the marine water column and seafloor in and surrounding
the proposed He‘eia NERR have been designated as EFH for Hawai‘i Bottomfish, Hawai‘i Coral
Reef Ecosystems, Hawai‘i Crustacean Fishery, and the Hawai‘i Pelagic Group, as noted in
Chapter 5. Kane‘ohe Bay also serves as the Habitat Area of Particular Concern (HAPC) for
Coral Reef Ecosystems. In February 2016, Kane‘ohe Bay was also proposed as HAPC for
Bottomfish, but a decision with respect to that proposal has not been issued. Reserve
designation does not in and of itself have the potential to adversely affect EFH or HAPC. NMFS
provided an email response (Appendix H) to OCM’s consultation request, concurring with the
determination that designation and approval of the management will have no effect on EFH or
HAPCs.
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Operating a NERR is expected to have long-term, minor beneficial impacts on EFH by
contributing to habitat enhancement, improving scientific knowledge associated with EFH, and
encouraging the protection of EFH. New research conducted under the auspices of the reserve
might allow resource managers to understand and mitigate adverse effects to EFH from
projects implemented in Kane‘ohe Bay. With respect to activities conducted in the water,
analysis of alternative designs, options for installation, and appropriate best management
practices by reserve partners can lessen or eliminate potential adverse effects on EFH. As
projects are proposed and at other appropriate times, OCM will consult with NMFS about the
potential for funding other actions (e.g., deployment of new monitoring equipment for the
reserve) to adversely affect EFH. At the present time, there is insufficient specific information
available about future in-water activities to assess their potential to adversely affect EFH. EFH
consultation with Habitat Conservation Division staff in NOAA Fisheries’ Pacific Islands
Regional Office will occur, as needed, to avoid, minimize, or offset any adverse impacts to EFH
and HAPC, consistent with procedures outlined in the EFH federal consultation regulations at
50 C.F.R. § 600.920, and associated guidance.

7.6 Marine Mammal Protection Act

The primary management objective of the Marine Mammal Protection Act (16 U.S.C. 88 1361 et
seq.), as amended, is to maintain the health and stability of the marine ecosystem, with a goal
o f obtaining an optimum sustainable population of marine mammals within the carrying
capacity of the habitat. The Marine Mammal Protection Act (MMPA) prohibits the taking of
marine mammals in U.S. waters and by U.S. citizens on the high seas, as well as the
importation of marine mammals and marine mammal products into the U.S. The act is intended
to work in concert with the provisions of the ESA. There are some exceptions to the
prohibitions on taking marine mammals, including a mechanism for requesting authorization
from NMFS’s Office of Protected Resources for “incidental,” but not intentional, taking, of small
numbers of marine mammals by U.S. citizens who engage in a specified activity (other than
commercial fishing or directed research on marine mammals) within a specified geographic
region. The MMPA and regulations adopted thereunder restrict harassment (meaning any act
of pursuit, torment, or annoyance that has the potential to injure a marine mammal in the wild
by causing disruption of behavioral patterns, including breathing, breeding, feeding, migration,
and sheltering).

Compliance: The research and education efforts described in the FMP for the proposed
reserve would result in additional activity in and around Kane‘ohe Bay. The Hawaiian monk
seal, also protected under the ESA, is known to use the habitat in the Bay. In addition, it is
possible that other marine mammals, such as dolphins, could sometimes use the habitat within
or near the boundaries of the proposed He‘eia NERR. Humpback whales protected under the
MMPA, have not been documented in Kane‘ohe Bay by NMFS (based on 2016 technical
assistance provided by the NOAA Fisheries Cetacean Research Program, based at the Pacific
Islands Fisheries Science Center), but they have been documented near Kane‘ohe Bay,
according to data from the Hawaiian Islands Humpback Whale National Marine Sanctuary
(NOAA 2004). Incorporation of the safeguards used to protect threatened or endangered
species during implementation of projects by NERR staff would, in general, be expected to

protect any marine mammals in the area. However, future actions will be evaluated individually
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for compliance with all applicable mandates, including the MMPA. Best management practices

(summarized in Appendix I), such as monitoring for protected species before, during, and/or
after project implementation, would be used to reduce the potential for there to be adverse
impacts from NERR activities on marine mammals. Other mitigation measures will also be
considered, if needed, such as time of year restrictions for projects or boating speed restrictions.
If required for future projects, consultation with NMFS will be carried out. Therefore, designation
of the proposed reserve and implementation of the associated federal actions described herein
would comply with the MMPA.

7.7 Migratory Bird Treaty Act

The Migratory Bird Treaty Act (16 U.S.C. 88 715 et seq.) provides for the protection of migratory
birds. The act makes it illegal for anyone to take, possess, import, export, transport, sell,
purchase, barter, or offer for sale, purchase, or barter, any migratory bird (or parts, nests, or
eggs of such a bird) except under the terms of a valid permit issued pursuant to federal
regulations. The act also regulates scientific collection and possession of migratory birds for
educational purposes. The act does not specifically protect migratory bird habitat, but USFWS
may suggest consideration of time of year restrictions for construction or remedial activities at
sites where it is likely migratory birds may be nesting or project schedules that would avoid
migratory bird nesting seasons.

Compliance: Designation of a proposed He‘eia NERR would have no direct effects on
migratory birds because it would not result in changes to ownership or management of land or
water areas. Individuals and agencies within the reserve would need to comply with the act.
OCM has contacted the USFWS in accordance with its obligation to consult the services under
the ESA. The input OCM expects to receive from the USFWS in response to its planned
informal consultation letter will also address migratory birds, pursuant to the Migratory Bird
Treaty Act. If the USFWS has any recommendations regarding migratory birds, OCM will share
the input with its partners so that they may take the recommendations into account in planning
future activities at the proposed He‘eia NERR.

7.8 National Historic Preservation Act

The National Historic Preservation Act (NHPA) (16 U.S.C. 88 470 et seq.), as amended, is
intended to provide for the preservation of historic sites, buildings, objects, and antiquities of
national significance and promote preservation of historical and archaeological resources that
might otherwise be lost or destroyed. Under the act and its implementing regulations, federal
agencies undertaking an action that potentially affects any property with historic, architectural,
archaeological or cultural value that is listed on or eligible for listing on the National Register of
Historic Places (National Register) must comply with specific procedures for consultation with
the appropriate State and/or Tribal Historic Preservation Officers and others. The act further
requires that federal agencies consult with any Native Hawaiian organization that attaches
religious and cultural significance to historic properties that may be affected by an undertaking.
Amendments to the act clarified that properties of religious and cultural significance to Native
Hawaiian Organizations may be eligible for listing in the National Register.
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Compliance: Pursuant to NHPA, NOAA’s OCM contacted more than 80 Native Hawaiian
Organizations (see Appendix G) on June 18, 2015, to: (1) gain assistance with identifying
properties within the area of potential effect that might be eligible for listing on the National
Register of Historic Places; (2) request information related to the significance any such
organizations attach to the areas potentially affected by the proposed action; (3) invite Native
Hawaiian Organizations to advise NOAA if they would like to participate in the NHPA
consultation process as a consulting party; and (4) identify any additional Native Hawaiian
Organizations to involve in the process. OCM received two responses to its letter in July 2015,
one from the State’s Office of Hawaiian Affairs, and one from the Malu‘Ohai Residents
Association. Neither respondent requested to be a consulting party, as provided for under the
NHPA. In its response letter, the Office of Hawaiian Affairs identified eight historic sites for
consideration. The two response letters collectively identified a total of nine organizations to
engage, all of which NOAA had already coordinated with in some fashion (including some
entities that are expected to serve as reserve partners, such as Kako‘o ‘Oiwi, and others with
which NOAA representatives met or otherwise conferred with during the reserve scoping
process). As required by the NHPA, OCM consulted with the Hawaii State Historic
Preservation Officer, providing a no adverse effect to historic properties determination for
designation of the Reserve and approval of the FMP (Appendix F). Prior to funding specific
activities under the FMP, OCM will conduct targeted NHPA Section 106 consultations,
providing the site-specific details necessary to fully analyze the affects to historic properties.
OCM will presume concurrence if there is no response within 30 days of receipt of letter
(8800.3(c)(4)).

7.9 National Marine Sanctuaries Act
Under the National Marine Sanctuaries Act (NMSA)(16 U.S.C. 88 1431 et seq.), the Secretary

of Commerce is authorized to designate and protect as national marine sanctuaries areas of the
marine environment requires the protection and conservation of marine environments with
special national or international significance due to their conservation, recreational, ecological,
historical, scientific, cultural, archaeological, educational, or esthetic qualities. Pursuant to the
act, federal agency actions likely to destroy, cause the loss of, or injure any sanctuary resource
are subject to consultation with the National Marine Sanctuaries Program. Each federal agency
proposing such an action must provide a written statement describing the action and its potential
effects on sanctuary resources no later than 45 days before the final approval of the action.

In addition, sanctuary permits may be required for certain actions that would otherwise be
prohibited.

Compliance: The proposed project is not likely to destroy, cause the loss of, or injure any
National Marine Sanctuary resources. The nearest National Marine Sanctuary is the Hawaiian
Islands Humpback Whale National Marine Sanctuary, created in 1992 to protect humpback
whales and their habitat in Hawai‘i. The Sanctuary includes, among others, marine areas that
wrap around Kahuku Point, in northern O‘ahu, as well as marine areas off the southeastern
corner of O‘ahu, extending approximately as far north as Makapu‘u Point. However, it does not
include Kane‘ohe Bay or immediately adjacent waters, and the affected area is unlikely to be
frequented by humpback whales. Accordingly, proposed He'eia NERR designation and
implementation is not likely to affect the sanctuary resources of the Hawaiian Islands Humpback
Whale National Marine Sanctuary.

7.10 Environmental Justice



Executive Order 12898 on Environmental Justice and Executive Order 12948 (Amendment to
Executive Order 12898) require each federal agency to identify and address, as appropriate,
disproportionately high and adverse human health or environmental effects of its programs,
policies, and activities on minority and low-income populations. The Department of Commerce
(DOC) Environmental Justice Strategy also requires funding recipients to ensure projects have
no disproportionately high and adverse human health or environmental effects on minority or
low-income populations.

Compliance: As noted in Chapter 5, the population in the immediate vicinity of the proposed
reserve site is comprised predominantly of individuals from racial and ethnic minorities.
However, the poverty rate across this population is lower than that of Hawai‘i as a whole.
Consistent with Executive Orders 12898 and 12948, as well as the DOC’s Environmental Justice
Strategy, the designation of a reserve in Hawai'‘i would not be expected to have
disproportionately adverse human health or environmental effects on minority or low-income
populations. He‘eia NERR designation and operation would not be expected to cause significant
adverse human health effects, and any adverse environmental effects caused by the proposed
action are expected to be minor. Proposed He‘eia NERR designation also is expected to have
numerous beneficial effects, as detailed herein. Many of the future program activities identified in
the FMP, such as the education program to bring school children to the proposed He‘eia NERR,
will benefit all populations, including minorities. According to the FMP, the proposed He'eia
NERR would endeavor to provide opportunities for classes from all interested schools to visit
and patrticipate in educational activities, which is one respect in which the proposed He'eia
NERR could provide positive effects to minority populations.

7.11 Executive Order 11990 - Protection of Wetlands; Executive Order
11988 — Floodplain Management; and Executive Order 13690 - Establishing
a Federal Flood Risk Management Standard and a Process for Further
Soliciting and Considering Stakeholder Input

Executive Order 11990 requires federal agencies to avoid the adverse impacts associated with
the destruction or loss of wetlands, to avoid new construction in wetlands if alternatives exist,
and to develop mitigation measures if adverse impacts are unavoidable. Executive Order 11988
requires federal agencies to avoid, to the extent possible, long and short-term adverse impacts
associated with the occupancy and modification of floodplains. Executive Order 13690 updates
Executive Order 11988 and establishes a new federal flood risk management standard intended
to reduce risks and costs associated with future flood disasters by requiring all federal
investments in and affecting floodplains to meet higher flood risk standards. It also requires all
future federal investments in and affecting floodplains to be resilient to flooding, including as it is
anticipated to be exacerbated by climate change.

Compliance: Portions of the He'eia region, including many of its wetlands, are within the flood
zone designated as AE by the Federal Emergency Management Agency (FEMA), and a large
portion of the wetlands are also within the floodway, as noted in Chapter 5. The City and County

of Honolulu participates in the National Flood Insurance Program. NOAA'’s “Guidance Manual on
Compliance with Implementing Executive Orders 11988 and 11990” (issued in 2012) outlines
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an eight-step evaluation process for most projects that extend into floodplains and wetlands,
with a few exceptions.* Under this guidance, the eight-step evaluation process does not apply
to “site characterization, environmental monitoring, or environmental research activities in a
floodplain or wetland, unless these activities would involve building any structure; involve
draining, dredging, channelizing, filling, diking, impounding, or related activities or result in long-
term change in the ecosystem.” Under the action alternatives, OCM proposes to designate a
He'eia NERR and approve its FMP. Reserve staff efforts would primarily revolve around
research, monitoring, coordination, technical assistance, and education. No actions proposed by
OCM at this time will involve building any structure, carrying out activities that would result in
long-term change in an ecosystem, or dredging, channelizing, impounding, or filling wetlands or
water bodies. Thus, these executive orders would not apply to the proposed action. In the future,
OCM will reevaluate the applicability of the three executive orders if federal funds are requested
to support projects that both: (1) would be located in delineated wetlands or

floodplains (or other areas to shown as the new federal flood risk management standard
applies); and (2) would involve the construction of buildings, altering wetlands and waterbodies,
and/or long-term ecosystem changes.

7.12 Executive Order 13089 — Coral Reef Protection

Among other things, Executive Order 13089 directs federal agencies whose actions may affect
U.S. coral reef ecosystems to identify their actions that may affect these ecosystems, utilize
their programs and authorities to protect and enhance the conditions of these ecosystems, and
ensure that any actions they authorize, fund, or carry out will not degrade the conditions of such
ecosystems (to the extent permitted by law).

Compliance: Ongoing activities by prospective reserve partners, such as the Hawai‘i Division of
Aquatic Resources (DAR), are intended to enhance coral reef ecosystems in Kane‘ohe Bay.
The FMP for the proposed He'‘eia NERR includes a strategy supporting coral reef restoration.
That strategy, identified as 10(h), is to “collaborate with partners on existing coral reef
restoration and monitoring initiatives that are occurring within the marine boundaries of the
reserve.” (The strategy supports Objective 10, which is to “support contemporary restoration of
key areas in the reserve to improve habitat and increase ecosystem services.”) HIMB
researchers and others are already conducting coral reef monitoring, and the proposed He‘eia
NERR is committed to, in coordination with partners, supporting development and
implementation of a reef monitoring strategy. Plans for additional monitoring call for assessing
the effects of coral reef restoration approaches compared to specific control areas left
undisturbed. Implementation of a proposed He‘eia NERR could also result in additional
technical or planning assistance associated with coral reef research and restoration (including
restoration projects on land that have the potential to reduce sedimentation, which can

% NOAA is in the process of updating its 2012 Guidance Manual and procedures for federally funded
projects affected by Executive Order 13690. In the meantime, the existing Guidance is applicable,
consistent with the October 8, 2015, “Guidelines for Implementing Executive Order 11988, Floodplain
Management, and Executive Order 13690, Establishing a Federal Flood Risk Management Standard and
a Process for Further Soliciting and Considering Stakeholder Input.”
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adversely affect coral reef ecosystems through sediment transport). In short, future reserve
activities affecting reefs would likely be intended to study, slow, or reverse the effects of coral
reef degradation. Since the reefs in Kane‘ohe Bay serve as Habitat Areas of Particular Concern
(a type of Essential Fish Habitat) for coral reef ecosystems, the OCM will consult with NMFS if
reserve-related activities proposed for funding have the potential to adversely affect coral reef
ecosystems. OCM will also consider any conservation recommendations provided by NMFS to
avoid, minimize, or offset potential adverse impacts. Thus, designation and implementation of a
proposed He'‘eia NERR would be consistent with this Executive Order.

7.13 Executive Order 13112 - Invasive Species

The purpose of Executive Order 13112 is to prevent the introduction of invasive species;
respond to and control invasions in a cost-effective and environmentally sound manner to
minimize their economic, ecological, and human health implications; and to provide for
restoration of native species and habitat conditions in ecosystems that have been invaded.

Compliance: Combatting invasive species has been identified as a priority coastal
management issue facing the proposed He‘eia NERR, according to the FMP. Reserve partners
have been working to reduce populations of several invasive species, including California grass
around He'eia Stream, mangroves near the mouth of He'eia Stream and around the edge of
He'eia Fishpond, and invasive seaweed and weeds in and along He‘eia Fishpond. According to
the FMP, upland reforestation efforts by Kako‘o ‘Oiwi on the HCDA parcel will result in removal
of some invasive plant species, but allow for selected non-native plants to remain (particularly
species that provide key forest structural attributes or important ecosystem services). Neither
OCM, nor anticipated He‘eia NERR partners, are proposing introducing any invasive species
within the reserve. (The urchins being added to Kane‘ohe Bay are a native species.) reserve
partners are already in the process of educating students and other visitors about invasive
species, and these activities will continue whether or not a reserve is designated.

Reserve partners are very aware of risks associated with invasive species and how to combat
their spread. One of the restoration objectives identified under the FMP, Objective 10(g), is to
“provide technical assistance and support for the removal of invasive species and the
establishment native plant communities within the He'eia stream buffer and stream channels.”
Implementation of the proposed He‘eia NERR’s FMP could enhance efforts to remove invasive
species and educate the community about their impacts. In addition, as part of providing
technical assistance to NOAA under ESA, the USFWS provided a list of recommended invasive
species minimization measures in June 2016. OCM will pass these recommendations along to
its partners in Hawai'i. In addition, the State of Hawai'‘i has a number of regulations and policies
related to combatting non-native species whose introduction causes (or is likely to cause)
economic or environmental harm or harm to human health. See
http://dinr.hawaii.gov/hisc/info/policy for more information. State invasive species control
mandates, along with Executive Order 13112, also direct agencies and others to do their best to
avoid the introduction of invasive species through any Reserve-supported activities. In short, the
proposed action complies with this Executive Order.
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7.14 Executive Order 13158 = Marine Protected Areas
Executive Order 13158 promotes strengthening the management, protection, and conservation

of existing marine protected areas (MPASs), establishing new or expanded MPAs, and
development of a national system of MPAs representing diverse marine ecosystems and their
natural and cultural resources. The Executive Order defines MPAs to mean any area of the
marine environment that has been reserved by federal, state, territorial, tribal, or local laws or
regulations to provide lasting protection for part or all of the natural and cultural resources
therein. It directs the Department of Commerce and the Department of the Interior, in
consultation with certain other federal departments, USEPA, and the National Science
Foundation, to develop a national system of MPAs. The Executive Order also requires that each
federal agency whose authorities provide for the establishment or management of MPAs take
appropriate actions to enhance or expand protection of existing MPAs and establish or
recommend, as appropriate, new MPAs. It also requires federal agencies whose actions may
affect the natural or cultural resources within MPAs to identify such actions and avoid harming
those resources.

Compliance: If designated, the proposed He‘eia NERR would meet the definition of an MPA.
Establishment of a He‘eia NERR would be consistent with this Executive Order because it
would establish a new MPA and seek to avoid actions harming natural or cultural resources
within reserve boundaries. Some of the other reserves that are part of the NERRS have joined
the National Network of Marine Protected Areas; this would be an option that could be
considered after designation. There would also be an MPA within the proposed reserve: the
Hawai‘i Marine Laboratory Refuge. The protections afforded to that refuge have been discussed
above. Establishment of the proposed He‘eia NERR could also strengthen the management of
Hawai‘i Marine Laboratory Refuge by providing additional partners interested in its protection.

7.15 Executive Order 13175 = Consultation and Coordination with Indian
Tribal Governments

Executive Order 13175 requires each federal agency to establish procedures for meaningful
consultation and coordination with tribal officials in the development of federal policies that have
implications for federally recognized tribes. The DOC subsequently issued a Tribal Consultation
and Coordination Policy and a Departmental Administrative Order (DAO 218-8). Procedures
outlined in the “NOAA Procedures for Government-to-Government Consultation with Federally
Recognized Indian Tribes and Alaska Natives” (also known as the NOAA Tribal Consultation
Handbook) provide guidance to NOAA to support a consistent, effective, and proactive
approach to conducting tribal consultations.

Compliance: The proposed He'‘eia NERR would not be expected to have any tribal implications
because there are no federally recognized tribes in Hawai‘i (see 80 Fed. Reg. 1942). Thus,
Executive Order 13175, the Department of Commerce Tribal Policy, and the NOAA
Administrative Order on Tribal Consultation do not apply. NOAA is engaging Native Hawaiian
Organizations under the framework of the NHPA, as discussed above.

227



CHAPTER 8: LIST OF PREPARERS

National Oceanic and Atmospheric Administration

Matthew Chasse
Coastal Management Specialist
Office for Coastal Management

National Ocean Service
Master of Science (Environmental Science and Policy)
Johns Hopkins University

Bachelor of Arts (Environmental Science)
State University of New York

Rebecca L. Feldman

Senior Environmental Scientist

The Baldwin Group, Inc., on site at Office for
Coastal Management

National Ocean Service
Master of Environmental Management, Duke University

Bachelor of Arts (Environmental Policy and English),
Ambherst College

Michael Migliori
Coastal Management Specialist
Office for Coastal Management

National Ocean Service
Master of Applied Science (Tropical Marine Ecology and
Fisheries Biology), James Cook University

Bachelor of Arts (Biology), Drew University

Ben Reder

Coastal Management Specialist

The Baldwin Group, Inc., on site at Office for
Coastal Management

National Ocean Service

Masters of Community and Regional Planning, University
of Oregon

Bachelor of Science (Biology), University of California at
Santa Barbara

LIST OF ADVISORS

Patmarie S. Nedelka

NEPA and Environmental Compliance
Coordinator

Office for Coastal Management
National Ocean Service

Adam Dilts

Attorney-Advisor

Oceans and Coasts Section

Office of the General Counsel
National Oceanic and Atmospheric
Administration

Contact: Office for Coastal Management, Silver Spring, Maryland Office

Phone: (301) 713-3156
Email: hawaii.nerr.comments@noaa.gov

228



mailto:hawaii.nerr.comments@noaa.gov

Literature Cited?

AECOM (2016) Final Air Installations Compatible Use Zones (AICUZ) Study Update Marine
Corps Base Hawaii Kaneohe Bay. Prepared for Naval Facilities Engineering Command,
Southwest. Contract No. N62473-13-D-3005/0004

Allen, J.A. (1998) Mangroves as alien species: the case of Hawai'i. Global Ecology and
Biogeography Letters 7, 61-71.

Altzier, K., Lance, J., and Hammatt, H. H. (2011) Draft Archaeological Literature Review and
Field Inspection for the M&huahua ‘Ai o Hoi: He‘eia Wetland Restoration Project, He'eia
Ahupua‘a, Ko‘olaupoko District, O‘ahu Island. TMK: (1) 4-6-016:001 and 002. Cultural
Surveys Hawai'i, Kailua, Hl

Au, W.W.L., and Banks, K. (1998) The Acoustics of Snapping Shrimp Synalpheus parneomeris
in Kaneohe Bay. Journal of Acoustical Society of America 103, 41-47

Bahr, K. D., Jokiel, P. L., and Toonen, R. J. (2015) The unnatural history of Kaneohe Bay: Coral
reef resilience in the face of centuries of anthropogenic impacts, Peerd 3:€950; DOI
10.7717/peerj.950

Baird, R. (2009) A Review of False Killer Whales in Hawaiian Waters: Biology, Status, and Fisk
Factors. U.S. Marine Mammal Commission Contract E40475499. U.S. Marine Mammal
Commission, Olympia, Bethesda, MD. http://www.mmc.gov/wp-
content/uploads/killerwhale review mmc09.pdf

Baird, R., Schorr, G., Webster, D., McSweeney, D., Hanson, M., and Andrews, R. (2011)
Movements of two satellite-tagged pygmy killer whales (Feresa attenuata) off the island
of Hawaii. Marine Mammal Science, 27, E322-E337

Baird, R., Webster, D., Aschettino, J., Schorr, G., and McSweeney, D. (2013). Odontocete
Cetaceans Around the Main Hawaiian Islands: Habitat Use and Relative Abundance
from Small-Boat Sighting Surveys. Aquatic Mammals, 39, 253-269.

Banko, W.E. 1981. History of endemic Hawaiian birds, Part 1—Population histories—
Species account, forest birds— coccinea, Drepanis funereal, Drepanis
pacifica. Honolulu, Hawaii, University of Hawaii at Manoa, Cooperative National
Park Resources Study Unit, Avian History Report 11 B.

Becker, B. 1998. “Tech Matters: Calculating Fuel Consumption.” Boating Life 2:6 (December
1998): 20.

Bettridge, S., Baker, C. S., Barlow, J., Clapham, P. J., Ford, M., and Gouveia, D. (2015) Status

1 Copies of the Literature Cited may be viewed by contacting Jean Tanimoto, Coastal Management Specialist, Policy, Planning, and
Communications Division, Office for Coastal Management at (808) 725-5253, or via email at jean.tanimoto@noaa.gov
229


http://www.mmc.gov/wp-content/uploads/killerwhale_review_mmc09.pdf
http://www.mmc.gov/wp-content/uploads/killerwhale_review_mmc09.pdf
http://www.mmc.gov/wp-content/uploads/killerwhale_review_mmc09.pdf

Review of the Humpback Whale (Megaptera novaeangliae) under the Endangered
Species Act. NOAA Technical Memorandum NMFS. NOAA-TM-NMFS-SWFSC-540.
U.S. Department of Commerce, National Oceanic and Atmospheric Administration,
National Marine Fisheries Service, Southwest Fisheries Science Center, La Jolla, CA

Brooks, M. (1991) Final Environmental Assessment for Conservation District Use Application
OA-10/28/91-2530 for Commercial Aquaculture at He‘eia Fish Pond, Ko‘olaupoko,
O‘ahu, HI

Blane, D. W., and Chung, C. G. (2000) The Ahupua‘a a Traditional Hawaiian Resource
Management Model for A Sustainable Coastal Environment. Coastas at the Millennium:
Proceedings of the 17th International Conference of the Coastal Society, 285-296.
Portland, OR

Brill R., Balazs G.H., Holland K.N., George J.C. (1995) Daily movements, habitat use, and
submergence intervals of normal and tumor-bearing juvenile green tutles (Chelonia
mydas L.) within a foraging area in the Hawaiian Islands. Journal of Experimental Marine
Biology and Ecology 185(2) 203-218

Brownell Jr R., Yao C.J., Lee C.S., Wang M.C., Yang W.C., and Chou L.S. (2009) Worldwide
Review of Pygmy Killer Whales, Feresa attenuata, Mass Strandings Reveals Taiwan Hot
Spot. Publications, Agencies and Staff of the U.S. Department of Commerce, Paper 141.
http://digitalcommons.unl.edu/usdeptcommercepub/141

Calvin Kim and Associates. (1990) Environmental Assessment: He‘eia Wastewater Collection
System. Honolulu, Hi

Carson M. (2006) Archaeological Assessment for Replacement of Caretaker’s House at He'eia
Fishpond within Boundary of Site 50-80-10-0327, He‘eia, Ko‘olaupoko District, O‘ahu
Island, Hawai'i, Portion of Tax Map Key (TMK) 04-06-05:01. Honolulu, HlI

City and County of Honolulu (2016) Ko‘olau Poko Sustainable Communities Plan. Department
of Planning and Permitting, Honolulu, Hl

Commander Navy Installations Command (2016) Fleet Information. Retrieved from
http://www.cnic.navy.mil/regions/cnrh/about/fleet_information.html

Community Planning and Engineering, Inc. (2014) Final Environmental Assessment Hawai'i
Institute of Marine Biology: Coconut Island Infrastructure Rehabilitation and
Replacement Project, Kane‘ohe, O‘ahu, Hawai'i. Prepared for Hawai'i Institute of Marine
Biology

Council on Environmental Quality (Executive Office of the President) (1997) Considering
Cumulative Effects Under the National Environmental Policy Act. Retrieved from
https://ceq.doe.gov/publications/cumulative_effects.html

Cruz B., and Hammatt H. H. (2012) Cultural Impact Assessment for the He’eia Fishpond Wall
230


http://digitalcommons.unl.edu/usdeptcommercepub/141
http://www.cnic.navy.mil/regions/cnrh/about/fleet_information.html
https://ceq.doe.gov/publications/cumulative_effects.html
https://ceq.doe.gov/publications/cumulative_effects.html

Repair Project. Cultural Surveys Hawai'‘i, Kailua, Hl

Darling, J. (2001) Characterization of Behacior of Humpack Whales in Hawaiian Waters.
Honolulu, HI: Prepared by West Coast Whale Research Foundation for Hawaiian Islands
Humpback Whale National Marine Sanctuary.

Department of Business, Economic Development and Tourism (2013) The State of Hawaii Data
Book. Retrieved from http://dbedt.hawaii.gov/economic/databook/db2013/

Department of Interior (2004) Draft Revised Recovery Plan for the Néné or Hawaiian Goose
(Branta sandvicensis). Fish and Wildlife Service. Retrieved from
http://ecos.fws.gov/docs/federal_register/fr4325.pdf

Department of Interior (2011) Endangered and Threatened Wildlife and Plants; Listing 23
Species on Oahu as Endangered and Designating Critical Habitat for 124 Species. Fish
and Wildlife Service, Docket No. FWS-R1-ES-2010-0043; MO 92210-0-0009. Retrieved
from https://www.gpo.qgov/fdsys/pka/FR-2011-08-02/pdf/2011-17162.pdf

Department of the Interior (2015) Endangered and Threatened Wildlife and Plants; Endangered
Status for 49 Species from the Hawaiian Islands. Fish and Wildlife Service, Docket No.
FWS-R1-ES-2015-0125; 4500030113. Retrieved form
https://www.gpo.gov/fdsys/pka/FR-2015-09-30/pdf/2015-24305.pdf

Department of Land and Natural Resources (2001) Final Environmental Assessment for the
Kaneohe Bay Pier Project. Honolulu, HI

Department of Land and Natural Resources (2015) Endangered Species Recovery Committee
Hawaiian Hoary Bat Guidance Document. Division of Forestry and Wildlife. Retrieved
from http://dinr.hawaii.gov/wildlife/files/2016/06/Bat-White-Paper-Guidance and-Impl-

Plan.pdf

Department of the Navy (2012) Final Environmental Impact Statement for the Basing of MV-22
and H-1 Aircraft in Support of Il MEF Elements in Hawai'i

US Navy (2013) Final EIS/OEIS [Overseas EIS] for Hawaii-Southern California Training and
Testing Activities. Chapter 3. Retrieved from
http://hstteis.com/portals/hstteis _p3/hstteis/FEIS/Section/03 HSTT%20Final%20EIS-
OEIS%20Section%203.0%20Introduction%20(4%20MB).pdf

Demopoulos, AW.J. and C.R. Smith. 2010. Invasive mangroves alter macrofaunal community
structure and facilitate opportunistic exotics. Mar. Ecol. Prog. Ser. 404:51-67

Devaney D., Kelly M., Lee P.J., and Motteler L. (1976) Kane‘ohe: A History of Change (1778-
1950). Prepared for US Army Corps of Engineers, Pacific Ocean Division, Contract
DACW84-76-C0009. Bishop Museum Press. Honolulu, HI.

Division of Boating and Ocean Recreation (2006) Hawai'i Recreational Harbors with MSD
231


http://dbedt.hawaii.gov/economic/databook/db2013/
http://ecos.fws.gov/docs/federal_register/fr4325.pdf
https://www.gpo.gov/fdsys/pkg/FR-2011-08-02/pdf/2011-17162.pdf
https://www.gpo.gov/fdsys/pkg/FR-2015-09-30/pdf/2015-24305.pdf
http://dlnr.hawaii.gov/wildlife/files/2016/06/Bat-White-Paper-Guidance_and-Impl-Plan.pdf
http://dlnr.hawaii.gov/wildlife/files/2016/06/Bat-White-Paper-Guidance_and-Impl-Plan.pdf
http://dlnr.hawaii.gov/wildlife/files/2016/06/Bat-White-Paper-Guidance_and-Impl-Plan.pdf
http://hstteis.com/portals/hstteis_p3/hstteis/FEIS/Section/03_HSTT%20Final%20EIS-OEIS%20Section%203.0%20Introduction%20(4%20MB).pdf
http://hstteis.com/portals/hstteis_p3/hstteis/FEIS/Section/03_HSTT%20Final%20EIS-OEIS%20Section%203.0%20Introduction%20(4%20MB).pdf
http://hstteis.com/portals/hstteis_p3/hstteis/FEIS/Section/03_HSTT%20Final%20EIS-OEIS%20Section%203.0%20Introduction%20(4%20MB).pdf

pumpouts brochure. Department of Land and Natural Resources, Division of Boating
and Ocean Recreation. Retrieved from
http:/files.hawaii.gov/dInr/dobor/boatinginhawaii/pumpout bro.pdf

Division of Aquatic Resources (2014a) Hawai'i Department of Land and Natural Resources
Aquatic Umbrella Mitigation Bank Prospectus. Hawai‘i Department of Land and Natural
Resources, Honolulu, HI

Division of Aquatic Resources (2014b) Commercial Marine Landings Summary Trend Report
Calendar Year 2014. Department of Land and Natural Resources, Division of Aquatic
Resources. Retrieved from http://dinr.hawaii.qov/dar/files/2016/04/cmistr2014.pdf

Donato, D.C. et al. 2011. “Mangroves among the most carbon-rich forests in the tropics.”
Nature Geoscience 4 (May 2011): 293-297.

Environmental Protection Agency (2012) National Coastal Condition Report IV. United States
Environmental Protection Agency, Washington, DC

Everson, A (1994) Fishery data collection system for fishery utilization study of Kaneohe Bay
two-year interim report. Department of Land and Natural Resources, Division of Aquatic
Resources. Technical Report 94-01

Fa‘anunu A., Cruz B., and Hammatt H. (2009) Cultural Impact Assessment for King
Intermediate School at Kalimaloa, He‘eia Ahupua‘a, Ko‘olaupoko District, O‘ahu Island
(TMK: [1] 4-6-004: 002 (por.). Prepared for Kimura International Inc.

Freeman S. and Hammatt. H. (2004) Archaeological and Cultural Impact Evaluation for the
Proposed Kamehameha Highway Waterline Project, He'eia, O‘ahu. Cultural Surveys
Hawaii, Kailua, Hl

Giambelluca T.W., Chen Q., Frazier J.P., Chen Y.L., Chu P.S.,, Eischeid J.K., and Delparte,
D.M. (2013) Online Rainfall Atlas of Hawai'i. Bulletin Amererican Meteorlogical Society,
94, 313-316, doi: 10.1175/BAMS-D-11-00228.1

Groza, R. and Monahan C. (2012) Archaeological Literature Review and Field Inspection for the
He‘eia Fishpond Wall Repair Project, He'eia Ahupua‘a, Ko‘olaupoko District, O‘ahu
Island, TMK 4-6-005:001. Cultural Surveys Hawai‘i, Kailua, HI.

Hammond, P., Bearzi, G., Bjorge, A., Forney, K., Karczmarski, L., Kasuya, T., et al. (2008) The
IUCN Red List of Threatened Species: Stenella coeruleoalba. International Union for
Conservation of Nature and Natural Resources (IUCN)

Hawai'i Institute of Marine Biology (2010) Hawai'i Institute of Marine Biology Strategic Plan
2010-2015. Retrieved from
http://hawaii.edu/himb/docs/HIMB_ Strategic Plan 2010 2015.pdf

232


http://files.hawaii.gov/dlnr/dobor/boatinginhawaii/pumpout_bro.pdf
http://dlnr.hawaii.gov/dar/files/2016/04/cmlstr2014.pdf
http://hawaii.edu/himb/docs/HIMB_Strategic_Plan_2010_2015.pdf

Hawai'i Institute of Marine Biology (2016) Kaneohe Bay Information System. Retrieved from
https://sites.google.com/site/kbisathimb/home

Hawai'i Institute of Marine Biology. (2014) Final Environmental Assessment — Coconut Island
Infrastructure Rehabilitation and Replacement Project Kane‘ohe, O‘ahu, Hawai'i.
University of Hawai‘i, Honolulu, Hi

Hawai'i Institute of Marine Biology. (2016) Hawai'i Institute of Marine Biology. Retrieved from
http://www.hawaii.edu/himb/

Hawai‘i Office of Planning (1992) Kane‘ohe Bay Master Plan. Honolulu, Hi

Hawai‘i Office of Planning (2015a) Gap Analysis for the Proposed He‘eia National Estuarine
Research Reserve Programmatic EIS. Prepared for the National Oceaniic and
Atmospheric Administration, Honolulu, HI

Hawai‘i Office of Planning (2015b) Natural, Cultural, and Socioeconomic Impact Analysis for the
Proposed He‘eia NERR. Prepared for the National Oceaniic and Atmospheric
Administration, Honolulu, HI

Hawai'i Office of Planning (2016) Draft He'eia National Estuarine Research Reserve
Management Plan. Prepared for the National Oceaniic and Atmospheric Administration,
Honolulu, HI

Hawai‘i State Department of Health (2014) 2014 State of Hawaii Water Quality Monitoring and
Assessment Report. Honolulu, HI

Hawai‘i Department of Land and Natural Resources (2005) Hawaii’s Comprehensive Wildlife
Conservation Strategy: ‘Ope‘ape‘a or Hawaiian Hoary Bay Lasiurus cinereus semotus.
Honolulu, HI

Hawai‘i Tourism Authority (2006) O‘ahu Tourism Strategic Plan 2006-2015. Honolulu, Hl

He'eia State Park (2016) He‘eia Learning Center Brochure. Retrieved from
http://www.heeiastatepark.org/public/heeia/documents/heeiabrochureweb.pdf

Helber Hastert and Fee Planners (2007) He‘eia Fishpond Aquaculture Support Facilities Final
Environmental Assessment. Prepared for Kamehameha Schools, Honolulu, HI

Henry, L. L. 1993. He'eia Fishpond Loko /'a O He'eia: An Interpretive Guide for the He'eia State
Park Visitor. He'eia State Park, He'eia, HI

Hollier D. (2016) At Work on the Bay the fisheries of Kaneohe Bay have collapsed, but
surprisingly, some boats still provide livelihood. Honolulu Magizine

233


https://sites.google.com/site/kbisathimb/home
http://www.hawaii.edu/himb/
http://www.heeiastatepark.org/public/heeia/documents/heeiabrochureweb.pdf

Holokai Kayak and Snorkel Adventures (2016) Activities. Retrieved from
http://holokaiadventures.com/activities/

Hunter, C. (1995) Coral Reefs in Kane‘ohe Bay, Hawai‘i: Two Centuries of Western Influence
and Two Decades of Data. Bulletin of Marine Science, 57(2): 501-515

Hunter C. (2009) Distribution and abundance of Montipora dilatata in Kaneohe Bay, Oahu,
Hawaii. NOAA Contract Number: 133FO8SE2838

Hunter C. (2009b) Distribution and abundance of Lingula reevii in Kaneohe Bay, Oahu, Hawaii
2009. NOAA Contract Number: AB133F-09-SE-2648

Hunter C. (2011) Distribution and abundance of Montipora dilatata and introduction of
Tripneustes gratilla for mitigation of invasive algae (Kappaphycus spp.)
in Kane'ohe Bay, O‘ahu, Hawai’i, 2010. NOAA Contract Number: P1133F10SE2105

Jokiel, P. (1991) Jokiel’s illustrated scientific guide to Kane‘ohe Bay. Hawai'i Institute of Marine
Biology, University of Hawai‘i, Honolulu, Hi

ICF International. 2008. Hawaii Greenhouse Gas Inventory: 1990 and 2007. December 31,
2008. https://energy.hawaii.gov/wp-content/uploads/2011/10/ghg-inventory-20081.pdf

Intergovernmental Panel on Climate Change (IPCC). (2007) Climate Change 2007: Synthesis
Report. Contribution of Working Groups I, 1l and 1l to the Fourth Assessment Report of
the Intergovernmental Panel on Climate Change [Core Writing Team, Pachauri, R.K and
Reisinger, A. (eds.)]. IPCC, Geneva, Switzerland, 104 pp.

Kawachi, C. (1990) An Archaeological Reconnaissance of He‘eia Flatlands, He‘eia,
Ko‘olaupoko, O‘ahu, TMK 4-6-16:10, 01 por. State Historic Preservation Program,
Honolulu, HI

Keala, G. (2007) Loko I'a: a manual on Hawaiian Fishpond Restoration and Management.
University of Hawai‘i, College of Tropical Agriculture and Human Resources, Honolulu,
HI

Kelly, M. (1975) Loko I'a O He'eia: He'eia Fishpond. Bernice Pauahi Bishop Museum,
Department of Anthropology, Honolulu, HI

Kirwan, M.L. and J.P. Megonigal. 2013. “Tidal wetland stability in the face of human impacts
and sea-level rise.” Nature 504 (December 5, 2013): 53-60.

Koshiba, S., Besebes, M., Soaladadob, K., Isechal, A.L., Victor, S. and Golbuu, Y. (2013)
Palau’s taro fields and mangroves protect the coral reefs by trapping eroded fine
sediment. Wetlands Ecology & Management, 21(3), pp. 157-164

Kutcher (2008) Habitat and Land Cover Classification Scheme for the National Estuarine
Research Reserve System. Prepared for the National Estuarine Research Reserve
234


http://holokaiadventures.com/activities/

System

Maragos, J. (1975) Hawaiian Coastal Water Ecosystems: An Element Paper for the Hawai'i
Coastal Zone Management Study. Hawai‘i Coastal Zone Management Program,
Honolulu, HI

Marine Corps Base Hawaii (2006) Summary of MCBH 2006. Retrieved form
http://www.denix.osd.mil/awards/fyl1secdef/nrcsi/marine-corps-base-hawaii-hi/

Marine Corps Base Hawaii (2016) Monk Sea Retrieved from
http://www.mcbhawaii.marines.mil/Departments/Installations-Environment-
Logistics/Environmental/Fish-Wildlife-Plants/Wildlife/Native-Species/Water-Based-
Native-Species/Monk-Seal/l

Marine Corps Community Services Hawaii (2016) Marina/Outdoor Recreation and
Equipment Center. Retrieved from http://mccshawaii.com/marina/

Markrich M. (2004) The Hawaii Boat Industry 2003 — A Survey and Economic Description.
Retrieved from
http://sanctuaries.noaa.gov/science/socioeconomic/hawaiihbw/pdfs/hi boat industry.pdf

Marshall P., and Schuttenberg H. (2006) A Reef’s Manager’s Guide to Coal Bleaching. Great
Barrier Reef Marine Park Authority. Townsville, Australia

Marstel-Day (2014) Economic Impact Analysis of Marine Corps Base Hawaii. Marine Corps
Base Hawaii

McAllister, J. G. (1933) Archaeology of O‘ahu. Bishop Museum Bulletin 104. Bishop Museum
Bulletin, Honolulu, HI

Melillo, J., Richmond, T., and Yohe, G., and Eds. (2014). Climate Change Impacts in the United
States. U.S. Global Change Research Program, Washington, D.C.

Nagata, R. H. (1992) Letter to Manabu Tagomori, Administrator, Division of Water and Land
Development. Re: Archaeological Concerns Regarding He‘eia Stream Clearing Project
He'eia State Park, Ko‘olaupoko, O‘ahu, TMK 4-6-05:009, Job No. 85-OP-Al.
Department of Land and Natural Resources, Division of State Parks, Honolulu, HI

National Oceanic and Atmospheric Administration (2003) National Centers for Coastal Science.
Data retrieved from http://ccma.nos.noaa.gov/products/biogeography/hawaii_cd/data/

National Oceanic and Atmospheric Administration (2004) Humpback Whale Surface Sightings
and Estimated Surface Density. National Marine Sanctuary. Retrieved from:
http://hawaiihumpbackwhale.noaa.gov/documents/images/whaledensityl.jpg

National Oceanic and Atmospheric Administration (2005) National Estuarine Research Reserve

235


http://www.denix.osd.mil/awards/fy11secdef/nrcsi/marine-corps-base-hawaii-hi/
http://www.mcbhawaii.marines.mil/Departments/Installations-Environment-Logistics/Environmental/Fish-Wildlife-Plants/Wildlife/Native-Species/Water-Based-Native-Species/Monk-Seal/l
http://www.mcbhawaii.marines.mil/Departments/Installations-Environment-Logistics/Environmental/Fish-Wildlife-Plants/Wildlife/Native-Species/Water-Based-Native-Species/Monk-Seal/l
http://www.mcbhawaii.marines.mil/Departments/Installations-Environment-Logistics/Environmental/Fish-Wildlife-Plants/Wildlife/Native-Species/Water-Based-Native-Species/Monk-Seal/l
http://www.mcbhawaii.marines.mil/Departments/Installations-Environment-Logistics/Environmental/Fish-Wildlife-Plants/Wildlife/Native-Species/Water-Based-Native-Species/Monk-Seal/l
http://www.mcbhawaii.marines.mil/Departments/Installations-Environment-Logistics/Environmental/Fish-Wildlife-Plants/Wildlife/Native-Species/Water-Based-Native-Species/Monk-Seal/l
http://mccshawaii.com/marina/
http://sanctuaries.noaa.gov/science/socioeconomic/hawaiihbw/pdfs/hi_boat_industry.pdf
http://ccma.nos.noaa.gov/products/biogeography/hawaii_cd/data/
http://hawaiihumpbackwhale.noaa.gov/documents/images/whaledensityl.jpg

System 10th Anniversary Report on the System-Wide Monitoring Program (SWMP) Data
Applications: 1995-2005. Silver Spring, MD

National Oceanic and Atmospheric Administration (2011) Effects Determination Guidance.
Pacific Islands Regional Office. Retrieved from
http://www.fpir.noaa.gov/Library/PRD/ESA%20Consultation/pdf%20files%200f%20word
%20docs/Effects%20Determination%20Guidance%20-%206.14.11.pdf

National Oceanic and Atmospheric Administration (2012) Spinner Dolphin (Stenella longirostris
longirostris): Hawaiian Islands Stock Complex — Hawai'i Island, Oahu/4-islands, Kaua'i/
Ni‘ihau, Pearl and Hermes Reef, Midway Atoll/Kure, Hawai'i Pelagic. National Marine
Fisheries Service. Retrieved from
http://www.nmfs.noaa.gov/pr/sars/2013/p02013 _spinnerdolphin-hi.pdf

National Oceanic and Atmospheric Administration (2012b) Endangered and Threatedned
Wildlife and Plants; Endangered Status for the Main Hawaiian Islands Insular False Killer
Whale Distinct Populations Segment. Retrieved from
https://www.federalregister.gov/articles/2012/11/28/2012-28766/endangered-and-
threatened-wildlife-and-plants-endangered-status-for-the-main-hawaiian-islands

National Oceanic and Atmospheric Administration (2014a) Common Bottlenose Dolphin
(Turiops truncatus truncatus): Hawaiian Islands Stock Complex: Kauiai/Nihau, Oahu, 4-
Islands, Hawai'i Island, Hawai‘i Pelagic. National Marine Fisheries Service. Retrieved
from http://www.nmfs.noaa.gov/pr/sars/2013/p02013 bottlenose-hicomplex.pdf

National Oceanic and Atmospheric Administration (2014b) Melon-headed Whale
(Peponocephala electra): Hawaiian Island Stock Complex: Hawaiian Islands and Kohala
Resident Stocks. National Marine Fisheries Service. Retrieved from
http://www.nmfs.noaa.gov/pr/sars/2013/p02013 melonheadedwhale-hi.pdf

National Oceanic and Atmospheric Administration (2014c) Pygmy Killer Whale (Feresa
attenuata): Hawai‘i Stock. National Marine Fisheries Service. Retrieved from
http://www.nmfs.noaa.gov/pr/sars/2013/p02013 pygmykillerwhale-hi.pdf

National Oceanic and Atmospheric Administration (2014d) Rough-toothed Dolphin (Steno
bredanensis): Hawai‘i Stock. National Marine Fisheries Service. Retrieved from
http://www.nmfs.noaa.gov/pr/sars/2013/p02013 roughtootheddolphin-hi.pdf

National Oceanic and Atmospheric Administration (2014e) Short-finned Pilot Whale
(Globicephala macrorhynchus): Hawai‘i Stock. National Marine Fisheries Service.
Retrieved from http://www.nmfs.noaa.gov/pr/sars/2013/p02013_shortfinnedpilot-hi.pdf

National Oceanic and Atmospheric Administration (2014f) Striped Dolphin (Stenella
coeruleoalbe): Hawai‘i Stock. National Marine Fisheries Service. Retrieved from
http://www.nmfs.noaa.gov/pr/sars/2013/po2013 _stripeddolphin-hi.pdf

National Oceanic and Atmospheric Administration (2014g) Endangered Species Act Section 7
236


http://www.fpir.noaa.gov/Library/PRD/ESA%20Consultation/pdf%20files%20of%20word%20docs/Effects%20Determination%20Guidance%20-%206.14.11.pdf
http://www.fpir.noaa.gov/Library/PRD/ESA%20Consultation/pdf%20files%20of%20word%20docs/Effects%20Determination%20Guidance%20-%206.14.11.pdf
http://www.nmfs.noaa.gov/pr/sars/2013/po2013_spinnerdolphin-hi.pdf
https://www.federalregister.gov/articles/2012/11/28/2012-28766/endangered-and-threatened-wildlife-and-plants-endangered-status-for-the-main-hawaiian-islands
https://www.federalregister.gov/articles/2012/11/28/2012-28766/endangered-and-threatened-wildlife-and-plants-endangered-status-for-the-main-hawaiian-islands
https://www.federalregister.gov/articles/2012/11/28/2012-28766/endangered-and-threatened-wildlife-and-plants-endangered-status-for-the-main-hawaiian-islands
http://www.nmfs.noaa.gov/pr/sars/2013/po2013_bottlenose-hicomplex.pdf
http://www.nmfs.noaa.gov/pr/sars/2013/po2013_melonheadedwhale-hi.pdf
http://www.nmfs.noaa.gov/pr/sars/2013/po2013_pygmykillerwhale-hi.pdf
http://www.nmfs.noaa.gov/pr/sars/2013/po2013_roughtootheddolphin-hi.pdf
http://www.nmfs.noaa.gov/pr/sars/2013/po2013_shortfinnedpilot-hi.pdf
http://www.nmfs.noaa.gov/pr/sars/2013/po2013_stripeddolphin-hi.pdf

Effects Determination Guidance. National Marine Fisheries Service Southeast Regional
Office, Protected Resources Division. Retrieved from
http://sero.nmfs.noaa.gov/protected resources/section 7/effects guidance/endangered
species_act_section 7 effects determination web guidance final.pdf

National Oceanic and Atmospheric Administration (2015a) Species of Concern Hawaiian coral
reef Montipora dilatata. National Marine Fisheries Service. Retrieved from
http://www.fisheries.noaa.gov/pr/species/documents/coral-hawaiian_montipora-soc.pdf

National Oceanic and Atmospheric Administration (2015b) Species of Concern Inarticulated
brachiopod Lingula reevii. National Marine Fisheries Service. Retrieved from
http://www.fisheries.noaa.qgov/pr/species/documents/inarticulated brachipod soc.pdf

National Oceanic and Atmospheric Administration (2016a) NOAA Report on the U.S. Ocean
and Great Lakes Economy. National Oceanic and Atmospheric Administration, Office for
Coastal Management, Charleston, SC

National Oceanic and Atmospheric Administration (2016b) NOAA Sea Turtle Reporting
Information. National Marine Fisheries Service. Retrieved from
http://www.fpir.noaa.qgov/Library/PRD/Sea%20Turtles/Hawksbills/2016 hawksbill broch

ure.pdf

National Oceanic and Atmospheric Administration (2016c) Santuary Ocean Count Project.
National Marine Sanctuaries. Retrieved from
http://hawaiihumpbackwhale.noaa.gov/involved/ocprojectresults.html

National Oceanic and Atmospheric Administration (2016d) Communications to Paulo Marin.
NMFS File No. (PCTS): PIR-2016-9801, PIRO Reference No.: I-PI-16-1365-AG.
National Marine Fisheries Service, Honolulu, HlI

National Oceanic and Atmospheric Administration (2016e) Cetacean and Sound Mapping.
Retrieved from http://cetsound.noaa.gov/biologically-important-area-map

National Oceanic and Atmospheric Administration (2016f) Endangered and Threatened Wildlife;
90-day Finding on a Petition to List Three Mana Rays as Threatened or Endangered
Under the Endangered Species Act. Retrieved from
https://www.federalregister.gov/articles/2016/02/23/2016-03638/endangered-and-
threatened-wildlife-90-day-finding-on-a-petition-to-list-three-manta-rays-as

National Oceanic and Atmospheric Administration and US Fish and Wildlife Service (1998a)
Recovery Plan for the U.S. Pacific Populations of the Hawksbill Turtle (Eretmochelys
imbricata). National Marine Fisheries Service and U.S. Fish and Wildlife Service. Silver
Spring, MD, and Portland, OR

National Oceanic and Atmospheric Administration and US Fish and Wildlife Service (1998b)
Recovery Plan for U.S. Pacific Populations of the Green Turtle (Chlonia mydas).
237


http://sero.nmfs.noaa.gov/protected_resources/section_7/effects_guidance/endangered_species_act_section_7_effects_determination_web_guidance_final.pdf
http://sero.nmfs.noaa.gov/protected_resources/section_7/effects_guidance/endangered_species_act_section_7_effects_determination_web_guidance_final.pdf
http://sero.nmfs.noaa.gov/protected_resources/section_7/effects_guidance/endangered_species_act_section_7_effects_determination_web_guidance_final.pdf
http://www.fisheries.noaa.gov/pr/species/documents/coral-hawaiian_montipora-soc.pdf
http://www.fisheries.noaa.gov/pr/species/documents/inarticulated_brachipod_soc.pdf
http://www.fpir.noaa.gov/Library/PRD/Sea%20Turtles/Hawksbills/2016_hawksbill_broch
http://hawaiihumpbackwhale.noaa.gov/involved/ocprojectresults.html
http://cetsound.noaa.gov/biologically-important-area-map
https://www.federalregister.gov/articles/2016/02/23/2016-03638/endangered-and-threatened-wildlife-90-day-finding-on-a-petition-to-list-three-manta-rays-as
https://www.federalregister.gov/articles/2016/02/23/2016-03638/endangered-and-threatened-wildlife-90-day-finding-on-a-petition-to-list-three-manta-rays-as
https://www.federalregister.gov/articles/2016/02/23/2016-03638/endangered-and-threatened-wildlife-90-day-finding-on-a-petition-to-list-three-manta-rays-as

National Marine Fisheries Service, Silver Spring, MD

National Oceanic and Atmospheric Administration and Department of Land and Natural
Resources (2007) Hawai‘i’s Marine Protected Species. Retrieved from
http://hawaiihumpbackwhale.noaa.gov/documents/pdfs _ocean users/hawaiioceanusers

quide.pdf

National Park Service. 2011. Understanding the Science of Climate Change: Talking Points —

Impacts to the Pacific Islands. Natural Resource Report NPS/NRPC/CCRP/NRR-2011/287.
January 2011. https://www.nps.gov/subjects/climatechange/upload/PacificlslandsTP.pdf

Office of Hawaiian Affairs (2016) Kipuka Database. Retrieved from http://kipukadatabase.com/

Oleson E., Boggs C., Forney K., Hanson M., Kobayashi D., Taylor B., Wade P., and Ylitalo G.
(2010) Status Review of Hawaiian Insular False Killer Whales (Pseudocra crassidens)
under the Endangered Species Act. US Department of Commerce, National Marine
Fisheries Service, Pacific Islaands Fisheries Science Center, NOAA Technical
Memorandum NMFS-PIFSC-22

Paepae o He'eia (2016) The Fishpond. Retrieved from www.paepaeoheeia.org/thefishpond/

Parham J., Higashi G., Lapp E., Kuamoo D., Nishimoto R., Hau S., Fitzsimons J. M., Polhemus
D., and Devick W. (2008) Atlas of Hawaiian Watersheds and Their Aquatic Resources,
Island of Oahu. Bishop Museum and Division of Aquatic Resources.

Parker, D., and Balazs G. (2015) Map Guide to Marine Turtle Nesting and Basking in the
Hawaiian Islands. Data mapping product by the NOAA Pacific Islands Marine Turtle
Research Program and partners.

Paxton E.H., P.M. Gorresen, and R.J. Camp. 2013. Abundance, distribution and population
trends of the iconic Hawaiian honeycreeper, liwi (Vestiaria coccinea) throughout the
Hawaiian islands. U.S. Geological Survey, Open-File Report 2013-11150. 59 pages.

PBR Hawai‘i (1993) Final Environmental Impact Statement for the He‘eia State Park Master
Development Plan. Honolulu, HI

PBR Hawai'i (2014) Hawai‘i NERR Site Nomination Document. Prepared for Hawai‘i State
Office of Planning, Honolulu, HI

Pendleton, L., et al. 2012. “Estimating Global “Blue Carbon” Emissions from Conversion and
Degradation of Vegetated Coastal Ecosystems.” PLOS One 7:9 (September 2012).

Pukui M. K., Elbert S.H., Mookini E. T. (1974) Place names of Hawaii. The University Press of
Hawai‘i, Honolulu,HI

Rim of the Pacific (2002) Programmatic Environmental Assessment. Retrieved from
http://www.dtic.mil/dtic/tr/fulltext/u2/a407915.pdf)

238


http://hawaiihumpbackwhale.noaa.gov/documents/pdfs_ocean_users/hawaiioceanusersguide.pdf
http://hawaiihumpbackwhale.noaa.gov/documents/pdfs_ocean_users/hawaiioceanusersguide.pdf
http://hawaiihumpbackwhale.noaa.gov/documents/pdfs_ocean_users/hawaiioceanusersguide.pdf
http://kipukadatabase.com/
http://www.paepaeoheeia.org/thefishpond/
http://www.dtic.mil/dtic/tr/fulltext/u2/a407915.pdf

Reeves, R., Leatherwood, S., and Baird, R. (2009). Evicence of a Possible Decline since 1989
in False Killer Whales (Pseudorce crassidens) around the main Hawaiian Islands. Pacific
Science, 63(2), 253-261

Robinson, P., Leight, A, Trueblood, D., and and Wood, B. (2013) Climate Sensitivity of the
National Estuarine Research Reserve System. National Oceanic and Atmospheric
Administration, Report to NOAA’s Climate Program Office, Silver Spring, MD

Roy K.J. (1970) Change in bathymetric configuration, Kane‘ohe Bay, Oahu. 1882-1969. Hawai'i
Institute Geophysics Report. University of Hawai‘i, 226

Sims, M.S. (1998) Population Density of Octopus cyanea in Kaneohe Bay. Sea Grant and
Department of Land and Natural Research, Aquasearch Undergarduate Research
Fellowship Program. Honolulu, HI

Service, U. F. (1983) Hawaiian Dark-Rumped Petral and Newall’s Manx Shearwater Recovery
Plan. US Fish and Wildlife Service, Portland, OR

Society for Ecological Restoration (SER) Science and Policy Working Group. (2004) The SER
Primer on Ecological Restoration. Retrieved from www.ser.org/

Southall, B., Braun, R., Bulland, F., Heard, A., Baird, R., Wilkin, S., and Rowles, T. (2006)
Hawaiian Melon-headed Whale (Peponacephala electra) Mass Stranding Event of July
3-4, 2004. National Marine Fisheries Service, NOAA Technical Memorandum NMFS-
OPR-31

Soltz A.J., Lima P., and Hammatt H.H. (2014) Archaeological Inventory Survey for the He'eia
Wetlands Project, He‘eia Ahupua‘a, Ko‘olaupoko District, O'ahu. TMKs: (1) 4-6-16:001,
002, 004, 011, 012, and 017. Cultural Surveys Hawai‘i, Kailua, Hl

Stone C.P. (1989) Hawai'i’s wetlands, streams, fishponds, and pools. Conservation Biology in
Hawaii, University of Hawai'i Press, 125-136

Tanaka K., and Mackenzie, F.T. (2005) Ecosystem behavior of southern Kaneohe Bay, Hawaii:
A statistical and modelling approach. Ecological Modelling,188(2-4), 296-326

Tiffany, B. (2013). Wetland Restoration Reduces Sediment Deposition in Kaneohe Bay, O‘ahu.
Washington University Open Scholarship, St. Louis.

Tomonari-Tuggle M.J., and Arakaki T. (2014) Mokapu: A Paradise on the Peninsula. Marine
Corps Base Hawaii. Retrieved from
http://www.mcbhawaii.marines.mil/Portals/114/\WWebDocuments/IEL/Environmental/MCB
H ethno_reduced.pdf

Townscape (2011) Kako‘o ‘Oiwi Conservation Plan. Prepared for Hawai‘i Community

239


http://www.ser.org/
http://www.mcbhawaii.marines.mil/Portals/114/WebDocuments/IEL/Environmental/MCBH_ethno_reduced.pdf
http://www.mcbhawaii.marines.mil/Portals/114/WebDocuments/IEL/Environmental/MCBH_ethno_reduced.pdf
http://www.mcbhawaii.marines.mil/Portals/114/WebDocuments/IEL/Environmental/MCBH_ethno_reduced.pdf

Development Authority, Honolulu, Hi

Townscape (2012) Ko’olau Poko Watershed Management Plan. Prepared for Honolulu Board of
Water Supply, Honolulu, Hi

Tripadvisor (2015) Kaneohe Bay Kayak and Snorkel Tour to Coconut Island. Retrieved from
https://www.tripadvisor.com

University of Hawai‘i (2015) Memorandum: Coconut Island, Recommend approval of consultant
contract for Marine Laboratory Buildings 1 and 2, Interior Renovation and General
Repairs. Retrived from
https://www.hawaii.edu/offices/bor/planning/materials/201504011130/Item 1V.B.2. _ Coc

onut Island Consultant Contract for Marine Lab Bldgs 1 2 Interior Renovation

General Repairs Project UHM 13 308 Design.pdf

240


https://www.tripadvisor.com/
https://www.hawaii.edu/offices/bor/planning/materials/201504011130/Item_IV.B.2.__Coconut_Island_Consultant_Contract_for_Marine_Lab_Bldgs_1_2__Interior_Renovation___General_Repairs__Project_UHM_13_308____Design.pdf
https://www.hawaii.edu/offices/bor/planning/materials/201504011130/Item_IV.B.2.__Coconut_Island_Consultant_Contract_for_Marine_Lab_Bldgs_1_2__Interior_Renovation___General_Repairs__Project_UHM_13_308____Design.pdf
https://www.hawaii.edu/offices/bor/planning/materials/201504011130/Item_IV.B.2.__Coconut_Island_Consultant_Contract_for_Marine_Lab_Bldgs_1_2__Interior_Renovation___General_Repairs__Project_UHM_13_308____Design.pdf
https://www.hawaii.edu/offices/bor/planning/materials/201504011130/Item_IV.B.2.__Coconut_Island_Consultant_Contract_for_Marine_Lab_Bldgs_1_2__Interior_Renovation___General_Repairs__Project_UHM_13_308____Design.pdf
https://www.hawaii.edu/offices/bor/planning/materials/201504011130/Item_IV.B.2.__Coconut_Island_Consultant_Contract_for_Marine_Lab_Bldgs_1_2__Interior_Renovation___General_Repairs__Project_UHM_13_308____Design.pdf
https://www.hawaii.edu/offices/bor/planning/materials/201504011130/Item_IV.B.2.__Coconut_Island_Consultant_Contract_for_Marine_Lab_Bldgs_1_2__Interior_Renovation___General_Repairs__Project_UHM_13_308____Design.pdf
https://www.hawaii.edu/offices/bor/planning/materials/201504011130/Item_IV.B.2.__Coconut_Island_Consultant_Contract_for_Marine_Lab_Bldgs_1_2__Interior_Renovation___General_Repairs__Project_UHM_13_308____Design.pdf

University of Hawai‘i (2012) Press release: HIMB to house state-of-the-art solar energy project.
Retrieved from https://manoa.hawaii.edu/news/article.php?ald=5220

Up a Creek Kayak Tours, Inc. (2015) Customer Survey presentation at the 2015 State of the
Coast, Rookery Bay. Retrieved from https://rookerybay.org/state-of-the-coast

US Department of Agriculture (2011) Natural Resources Conservation Service wetland
delineation report. Appendix A in Townscape (2011b), Application for Coverage under
Nationwide Permit 27 for Aquatic Habitat Restoration, Establishment, and Enhancement.

Preconstruction Gap Analysis for the Proposed He‘eia National Estuarine Research
Reserve Programmatic EIS 85 State Office of Planning June 2015 Notification and
Supporting Documentation for the Mahuahua ‘Ai o Hoi, He‘eia Wetlands Restoration.
POH-2010-00159. Kane‘ohe, Hawai'i.

US Army Corps of Engineers (2012a). He'eia Fishpond Makai Wall Break Repair, Restoration,
and Maintenance. US Army Corps of Engineers, Honolulu, Hi

US Army Corps of Engineers (2012b) Public Notice of Application for Permit, Paepae O He'eia
Retrieved from
http://www.poh.usace.army.mil/Portals/10/docs/publicnotices/PN20110511-00204.pdf

US Army Corps of Engineers (2012c). Application for Coverage under Nationwide Permit 27
for Aquatic Habitat Restoration, Establishment, and Enhancement. Pre-Construction
Notification and Supporting Documentation. Mahuahua ‘Ai o Hoi, He‘eia Wetlands
Restoration. Approved Jurisdictional Determination. Regulatory Branch File Number
POH-2010-00159.

US Army Corps of Engineers (2012d). Approved Jurisdictional Determination. Regulatory
Branch File Number: POH-2010-00159

US Army Corps of Engineers (2013) Public Notice of Application Permit, File number: POH-
2013-00138. Retrieved from
http://www.poh.usace.army.mil/Portals/10/docs/publicnotices/POH-2013-00138. pdf

US Army Corps of Engineers. 2014. Public Notice Proposal for an “Umbrella” Coral Reef
Mitigation Bank. Corps File No. POH-2013-00221, US Army Corps of Engineers,
Honolulu, HI

US Bureau of the Census, American Community Survey, 5-year data for 2009-2013 for the
Kéane‘ohe ZCTA (96744)

US Bureau of the Census (2014) County Business Data 2014 Retrieved from
http://www.census.gov/data/datasets/2014/econ/cbp/2014-cbp.html

U.S. Energy Information Administration. 2015. Table 3: 2013 state energy-related carbon

241


https://manoa.hawaii.edu/news/article.php?aId=5220
https://rookerybay.org/state-of-the-coast
http://www.poh.usace.army.mil/Portals/10/docs/publicnotices/PN20110511-00204.pdf
http://www.poh.usace.army.mil/Portals/10/docs/publicnotices/POH-2013-00138.pdf
http://www.census.gov/data/datasets/2014/econ/cbp/2014-cbp.html

dioxide emissions by sector. In Energy-Related Carbon Dioxide Emissions at the State
Level, 2000-2013. October 2015.
http://www.eia.gov/environment/emissions/state/analysis/pdf/table3.pdf

US Fish and Wildlife Service (1983) Hawaiian Dark-Rumped Petrel and Newell’s Manx
Shearwater Recovery Plan. U.S. Fish and Wildlife Service, Portland, OR

US Fish and Wildlife Service (1998) Recovery Plan for the Hawaiian Hoary Bay (Lasiurus
cinereus semotus). U.S. Fish and Wildlife Service, Portland, OR

US Fish and Wildlife Service (2011a) Newell’s Shearwater (Puffinus auricularis newelli) 5-Year
Review Summary and Evaluation. U.S. Fish and Wildlife Service, Pacific Islands Fish
and Wildlife Office, Honolulu, HI

US Fish and Wildlife Service (2011b). Recovery Plan for Hawaiian Waterbirds, Second Revision.
U.S. Fish and Wildlife Service, Portland, OR

Van Tilburg, H. (2014) The Local Pacific Inventory: Maritime Heritage Resources in the Main
Hawaiian Islands. NOAA Office of National Marine Sanctuaries, Honolulu, Hl

Woodworth, P., Schorr, G., Baird, R., Webster, D., McSweeney, D., Hanson, M., Andrews, R.,
and Polovina J. (2012).Eddies as offshore foraging grounds for melon-headed whales
(Peponocephala electra). Marine Mammal Science, 638-647

Yent, M. and Griffin A. (1977) Results of Archaeological Field Survey in the Interim
Development Portions of the He‘eia-Matson Point State Park. Department of Land and
Natural Resources, Division of State Parks, Honolulu, HI

Young, L.C., VanderWerf, E.A., Smith D.G., Polhemus J., Swenson N., Swenson C.,
Liesemeyer B.R., Gagne B., and Conant S. (2009) Demography and Natural History of
Laysan Albatross on Oahu, Hawai‘i. The Wilson Journal of Ornithology 121(4), 722—729

242



APPENDIX A. HE'EIA NATIONAL ESTUARINE RESEARCH
RESERVE FINAL MANAGEMENT PLAN 2016 — 2021

See attachment
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APPENDIX B. MEMORANDUM OF UNDERSTANDING
BETWEEN HAWAI‘l INSTITUTE OF MARINE BIOLOGY AND
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

Under development and will be available for Final Environmental Impact Statement
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APPENDIX C. MULTI-PARTY AGREEMENT BETWEEN

HAWAIl INSTITUTE OF MARINE BIOLOGY AND SITE
PARTNERS

Under development and will be available for Final Environmental Impact Statement
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APPENDIX D. RESPONSE TO PUBLIC COMMENTS ON DRAFT
ENVIRONMENTAL IMPACT STATEMENT AND DRAFT
MANAGEMENT PLAN

The NOAA Office for Coastal Management (OCM) and the University of Hawai‘i - Hawai'i Institute of
Marine Biology (HIMB) have collaborated to provide a joint response to comments received on the Draft
Environmental Impact Statement (DEIS) and the Draft He'eia National Estuarine Research Reserve
Management Plan (MP).

During the public review and comment period, six written comments were submitted and twelve
individuals commented at the public meeting held at He‘eia State Park in Kane‘ohe Bay, Hawai‘i. In
large part, those commenting supported the proposed designation of the He'eia Estuarine Research
Reserve (Reserve) and implementation of the Draft Management Plan. In some instances, commenters
raised important questions, offered corrections, requested additional information, or expressed concerns
related to the proposed action and draft documents. In some cases, comments have resulted in
changes to the Final Environmental Impact Statement (FEIS) and the Final Management Plan (FMP) and
readers of the final documents are encouraged to take note of these changes. Some of those changes
reflect additional analysis of climate related impacts in Subchapter 6.2.1.1. Other changes specifically
addressing comments around different Clean Water Act provisions were made in multiple FEIS sub-
chapters including 6.2.1.2., 6.2.2.2., 6.2.2.3., 6.3.3.1., and 6.4.8. Additional changes based on these
comments were also made in Section 1.3.3. of FMP. A more detailed response to individual written and
oral comments is provided below.

Generic Response 1. Statement of support for the designation of the He'eia National Estuarine
Research Reserve.

The majority of comments received expressed support for designation of the He‘eia Estuarine Research
Reserve (Reserve) and implementation of the Draft Management Plan. OCM and HIMB acknowledge
this support and appreciate the public views expressed.

Generic Response 2. Statements of concern regarding impact of the He‘eia National Estuarine
Research Reserve on fishing by local citizens.

Several individuals expressed concern that designation of a Reserve would restrict or otherwise limit
fishing activity or access to the marine fishery resources within the designated boundaries of a Reserve.
Designation of the Reserve will not alter the existing fishery management authorities in the area. The
Hawai‘i Department of Land and Natural Resources, Division of Aquatic Resources will continue to
manage these resources and is not required to alter any existing fishing regulations as part of the
Reserve designation process. Subchapter 6.3.3.3 of the DEIS analyzed the anticipated impact to fishing
from the designation of a national estuarine research reserve. Over time, it is expected that a reserve,
through its research, monitoring, education and outreach capabilities, would have beneficial indirect
impacts to local fisheries.

Ultimately, it is anticipated that research and information generated by the Reserve will inform resource

managers and lead to improved resource management decisions by responsible state entities and local
communities.
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INDEX TO ORAL COMMENTS FROM OCTOBER 6, 2016 PUBLIC MEETING

Page No. Commenter

248, Kanekoa Kukea-Shultz - Kako‘o ‘Oiwi

249, Luwella Leonardi

250. Mahealani Cypher - Ko‘olau Foundation and Ko‘olaupoko Hawaiian Civic Club
251. Brian Bowen - HIMB

251. Bertram Weeks — The Nature Conservancy

252. Ray Sanborn — Kama‘aina Kids and He'eia State Park
253. Lyndon Hibbard

253. Mark Heckman - HIMB

254, Hi'ilei Kawelo - Paepae O He'eia

255. Rocky Kaluhiwa

255. Jay Dasigo

256. Justin Miguel

INDEX TO WRITTEN COMMENTS

Page No. Commenter

257. Wesley K. Machida, State of Hawai‘i, Department of Budget & Finance  10/09/2016

258. Connell Dunning, US Environmental Protection Agency 10/27/2016

267. Laura Mclntyre, State of Hawaii, Department of Health 10/05/2016

269. Shelby Proffer, Tyler Thoms, Nick Chaplin, Andrea Hendrick, Grand Valley State
University 9/30/2016

271. Patricia Sanderson Port, Office of Environmental Compliance and Policy, US Department
of Interior 10/14/2016

273. Malia Chow, Hawaiian Islands Humpback Whale National Marine Sanctuary, NOAA
10/30/2016

275. Aedward Los Banos, Hawaii Community Development Authority, 11/2/2016

ORAL COMMENT #1 - Kanekoa Kukea-Shultz

Aloha kakou. My name is Kanekoa Kukea-Shultz. I'm the executive director for Kako‘o ‘Oiwi. | am
actually in support of the National Estuarine Research Reserve System. As we restore taro patches
within He‘eia, which is right above Kamehameha Highway, having the NERR will really help us actually
join together as a group. It will help us bring the tools that we really need to counteract a lot of the issues
that are coming in terms of climate change, in terms of food security, in terms of just the presence of
invasive species. The NERR will help to provide funding, but also provide tools for people to manage
these resources.

Our kupuna have laid great footsteps for us to walk, for us to follow, and the NERR will only help us bring
those partnerships together. So for the people that are interested in malamaing this aina, to make this
aina momona, every second Saturday, we have a community workday right above and there's a lot of
activities with a lot of different nonprofits working to aina momona this space.

So thank you for coming out tonight and I look forward to you guys coming. Mahalo.

Response to Comments from Kanekoa Kukea-Shultz:
Thank you for your comments. See Generic Response #1.
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ORAL COMMENT #2 — Luwella Leonardi

My name is Luwella Leonardi. Actually, | have a memory of 200 years here in Ko‘olaupoko. Most of my
tutus that | grew up with is pure Hawaiian. So | got to hear their voices and | still hear their voices.
Tonight, I'm here because I'm opposed to this. I'm opposed to NERRS. I'm opposed to what it is that
you're all doing. And the reason being is because, as I'm reading, | see the dwindling of locals, and | see
the dwindling, as I'm reading, when | get to the system and the management of people from the
continent. | see that we're being carved out, but that's not the only reason. When | look | have a BA in
geography, and my specialty is cartography, remote sensing and GIS.

When I look at the mountain all the way out to the sea and the amount of the expanding acres and the
language of leasehold that goes along with this, | am questioning the integrity of this expansion. I'm also
questioning -- Just to give you an example, I'm 50 percent plus blood quantum. | grew up on Hawaiian
homestead. I'm a Hawaiian homesteader lessee today. | mean, take a look at Waimanalo, what's
happening there at the beach park. 80 percent or more of the people that were evicted recently from the
coastline are Hawaiians and are descendants of Hawaiian homesteaders. So I'm -- really, I'm paralleling
that to what is happening and what could happen in the future. In other words, we're expected to be
giving tonight and I'm far from that. I'm not about to give this entire ahupua'a to the USA continent, and |
also want to make sure that people understand | am not here for na‘i aupuni (phonetic). | never have
been for na‘i aupuni, and out of all the 15 meetings that we've had statewide, I've attended all 10 (sic).

The other problem that we're encountering is BOEM, Bureau of Ocean Management. I've attended all six
of their meetings. So this is all tying in into this proposal. And, you know, I'm at standstill right now. | see
no room for locals in this proposal. It's written in there, but we're written in there as a third person into the
semantics of it. We are not the third person. We are not present third person in the semantics of your
proposal, but that's how we're written in there. Let me give you one of the good things that's in the 700-
page document in case any of you read some of it. The good thing that's in there that's positive, because
| promised my students today that | was going to mention something that is positive, and that is it's place
based. Children today in high school know what project based is as opposed to place based. So that's
what they're excited about, that it's place based.

And one more thing. One more thing. | don't know who your participants are. | know you say the future
generation in this because I'm a future too. | mean, I've studied under Jim Dator for 10 years of my life.
I'm a futurist. | don't know what children you're talking about. | know one thing for sure, you're not talking
-- when you talk about children, you're not talking about my nine grandchildren and three great
grandchildren in your plan. So | want to know what future, what children are you talking about? And if so,
if they come to your project, your estuary, what do they come to you about? And do we -- as parents and
grandparents and great grandparents, is there a cost to this? It's important to get that is there a cost to
us, and if so, do our college-bound grandchildren, at their internship, do they have the possibility of
internship should they become science children, | mean, science majors in college? Is this who you're
talking about in research? Because I'm reading that 700-page document -- well, approximately 700 --
and | don't see us in there. | see the fantasy of moana, but | don't see us in there -- from 200 years ago. |
don't see that history in there. | don't see that respect for my kupuna in there.

Response to Comments from Luwella Leonardi:
Thank you for your comments. The designation of the proposed Reserve and implementation of its FMP
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establishes a collaborative partnership between the United States Department of Commerce and the
State of Hawai‘i. The federal government is expected to provide annual grants to implement approved
strategies and actions from the MP supported by State matching funds, and the State (HIMB in
particular) will administer the grants and program provisions. Future activities will have an influence on
education, research, and stewardship activities that take place within the proposed Reserve. At the site
level, these activities typically include input and support from the various stakeholders and partners a
reserve.

As detailed in the Final Management Plan (FMP), the focus of the research question being addressed by
the proposed Reserve is to evaluate the effectiveness of Native Hawaiian traditional practices as a
solution to modern resource management issues. As part of this NERR designation effort, the
Koolaupoku Hawaiian Civic club has been a partner to the process. The comments from Kanekoa
Kukea-Shultz, Mehealani Cypher, Hi'ilei Kawelo, Rocky Kaluhiwa all indicate that Native Hawaiians have
been (and are) included in this process and demonstrate that the NERRS management has respected,
included and learned from kupuna of He‘eia. Both NOAA and HIMB intend this important role for Native
Hawaiians to continue following designation of the proposed Reserve.

The designation of the proposed Reserve and implementation of its FMP establishes a collaborative
partnership between the United States Department of Commerce and the State of Hawai‘i. The federal
government is expected to provide annual grants to implement approved strategies and actions from the
MP supported by State matching funds, and the State (HIMB in particular) will administer the grants and
program provisions. Future activities will have an influence on education, research, and stewardship
activities that take place within the proposed Reserve

ORAL COMMENT #3 — Mahealani Cypher

Aloha mai kakou. My name is Mahealani Cypher. I'm born and raised in Kaneohe. | have nine
grandchildren and five great grandchildren, and | really care about the future of this area and Kane‘ohe
Bay. | support the NERRS project. | think the information that will be developed and the partnerships that
will be developed are important for our community. | do agree with Luwella that we have to make sure
that the people who work on this project are from the area as much as possible and are committed to this
area, committed generationally. You need to be here because we're going to be here forever and ever.
So we want to make sure the project reflects this community as much as possible. So | will help in
whatever way. I'm with the Ko‘olau Foundation and the Ko‘olaupoko Hawaiian Civic Club. Thank you.

Response to Comments from Mahealani Cypher:

Thank you for your comments. An explicit goal of the NERR system is to offer public involvement
through site-based research, community involvement, and education. The various site partners (e.g.,
Kako‘o ‘Oiwi, Paepae O He‘eia) currently offer extensive opportunities for public involvement in their
activities, and more efficient coordination of those opportunities through the proposed Reserve will allow
for increased public involvement and education without changing human pressures on the site. See
Generic Response #1.

ORAL COMMENT #4 — Brian Bowen

Hi, I'm Brian Bowen. As you can tell from the Red Sox shirt, | wasn't born here, but | do love my home
here in Hawai‘i -- in Hawai‘i. And | just wanted to share an experience about why | support this, and that
is that before | was a fish scientist at HIMB, | grew up in New England and my dad would take the kids
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fishing every year for salmon and we loved salmon, but as the years went by, there were fewer and
fewer salmon, and one day there was no salmon. We went fishing for a week and there was no salmon.
And that experience probably got me to be a fish scientist, to learn enough about fish to make sure
there's enough fish around for people like me that are fishermen.

So the reason | support this is because monitoring the bay is going to be the best way to detect problems
early. When there's a problem like an invasive species in Kane‘ohe Bay, if you don't catch it early, you
don't catch it at all. It spins out of control, and you get situations like we've seen in the last decades here
in Kane‘ohe Bay. So | support this program because catching problems early is the only way in the
ocean that you're going to have a chance to fix it.

Thank you for the opportunity to comment.

Response to Comments from Brian Bowen:
Thank you for your comments. See Generic Response #1.

ORAL COMMENT #5 — Bertram Weeks

Bertram Weeks, Nature Conservancy supports the designation of a He'eia National Estuarine Research
Reserve as it will unite the various organizations within He‘eia, allowing for an ahupua‘a-based
management that integrates traditional and contemporary stewardship practices. These organizations
include Ko'olaupoko Hawaiian Civic Club, Ko‘olau Foundation, Kako‘o ‘Oiwi, Paepae o He'eia, Hawai'i
Institute for Marine Biology and He‘eia State Park. He‘eia is an ideal location for NERR to demonstrate
and promote local management, education and research into the health and productivity of a Hawaiian
estuarine system. He‘eia contains a world-class research institution as well as multiple community
organizations working together to develop and implement effective management strategies in the entire
ahupua‘a. Collaboration between these organizations is already recognized as necessary because of the
interconnectedness relationship each ecosystem has to one another within the ahupua‘a. Any effect of
the mountains will work its way down to the wetlands and Io‘i, flow down to the loko i‘a and eventually
into the bay and coral reefs. Ecologically, Kane‘ohe Bay is unique and the opportunity to highlight this
special type of estuarine system is unparalleled in Hawai‘i. From a research perspective, Kane‘ohe Bay
has experienced a history of significant turbidness from wastewater effluent to invasive algae; yet, its
variety of corals have been shown to be some of the most resilient and able to recover from recent
bleaching events around the entire state, even compared to those in nearby areas of Kailua and
Waimanalo, potentially providing insight into how to save other coral reefs around the state from future
unfavorable ocean conditions. By designating He‘eia as an NERR, it will create a platform for
communities and organizations, researchers, educators and students to engage in learning opportunities
together and be part of functioning ahupua‘a system. Additionally, it can help leverage additional
resources to support the current restoration and conservation effects of organizations, such as Paepae o
He‘eia and Kako‘o ‘Oiwi, and will bring stronger -- and will build stronger partnerships with federal, state
and local entities to provide effective place-based management strategies. By supporting these
organizations, it will also create more opportunities for Hawaiians to be involved in education,
conservation and research in the He'eia ahupua‘a.

Overall, He‘eia has the opportunity to be at the forefront in researching the benefits of a full functioning
ahupua‘a system, including the important estuarine researchers there learning ways to address the
drastic changes that our Hawaiian archipelago is currently experiencing due to climate change, land
development inclusion and invasive species. It will highlight the importance of local and traditional
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knowledge informing and working together with contemporary sciences as we collectively move forward
towards a holistic, place-based approach in managing our local resources.

Response to Comments from Bertram Weeks:
Thank you for your comments. See Generic Response #1.

ORAL COMMENT #6 — Ray Sanborn
Ray Sanborn, | wasn't ready for that. We just want to say that we're fully in support as Kama‘aina Kids
and He'eia State Park, and we're really glad for the opportunity to be part of this organization.

Response to Comments from Ray Sanborn:
Thank you for your comments. See Generic Response #1.

ORAL COMMENT #7 — Lyndon Hibbard
My name is Lyndon Hibbard. I'm not totally against this proposition, but I'm opposed to part of it.

I've fished this area since | was two years old and I've fished talapia with my mom. We fished
everywhere from Chinaman's Hat to Kailua. Now I'm a father and | have three half Hawaiian children of
my own. | bring them out here to fish because this is the safest place that | know of for them. | teach
them how to fish here.It's one of the best memories I've had as a child, and my children are seeing the
same. Part of the proposition that | don't agree with is just this area out here, this area here and these
flats is one of my favorite places to fish. I'm one of the few people that comes here during the day.The
damage that | see to this area -- because | dove out here as well, looked at the reef, the damage | see is
not from the fishermen. I've seen it from the kayaks coming through, the commercial kayaks that go over
the reef during lower tides and damage the reef. They get out of their kayaks and walk on the reef. That
is more of the damage that I've seen.

When my kids grow up, I'd like them to remember this area as a place that they can go to; that when they
have kids, that they can bring their kids here too and not only as a preserve. | mean, | agree with the
upper part -- that the upper part of this should be preserved and protected, but the lower part, | think it's -
- The fishermen here are very light. There are very few fishermen out here during the day, even during
the night. Boat fishermen are very light in this area. | think protecting this area is good, but blocking it off
from all fishermen, | don't agree with. That's all. Thank you.

Response to Comments from Lyndon Hibbard:
Thank you for your comments. See Generic Response #2.

ORAL COMMENT #8 — Mark Heckman

Hi, I'm Mark Heckman. I'm from the Hawai'‘i Institute of Marine Biology at University of Hawai‘i. I'm an
education guy and couple of things. When the NERRS was coming up, | went and read about all the
other NERRS's around because | was curious. The Chesapeake Bay one sponsors a fishing tournament.
Kind of cool.

So what the NERRS becomes is really what all of you decide it becomes. And just bear with me. One of
the things we're doing out at Coconut Island now is doing what | call pathways to science; right? Not
everybody wants to be a scientist, but some of your kids are going to be scientists. They're going to
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come in. I'm going to retire. I'm going to get out (SIC} way and let them figure things out. And these are
all local kids that we're running through our programs. A lot of them didn't think they can do science. |
had one girl, she wanted to do -- she was from Castle High School. She wanted to do her science fair
project and, of course, she came out and wanted to work on dolphins. | was kind of like, "You know,
come out to this beach. Just look at the beach for a second.” So she was looking at this beach, and
these people pulled up and they just started getting wild out on the sand and stuff, and she said, "Is there
anything out there growing?" | said, "Yeah, there's this little, tiny native sea grass that's about that big,
halapa.”

She goes, "Aren't they kind of stomping it?" "Yeah, maybe." She goes, "Does that hurt?" | go, "l haven't
got a clue. So maybe you got a project there." So she did a project. She won district. She won state. She
went to the national competition. These are your kids. They're going to decide what this NERRS is, and
we'll see if they do it. You guys are going to figure it out. I'm looking forward to seeing what you come up
with because you got cool tools. We're going to get those tools to you and we're going to see where
you're going to go. Thanks.

Response to Comments from Mark Heckman:
Thank you for your comments. See Generic Response #1.

ORAL COMMENT #9 — Hi'ilei Kawelo

Aloha mai kakou. I'm Hi‘ilei Kawelo. | was born and raised over here. My family's from Kahalu‘u. My
ohana's from Ka'alaea. | have a little bit of history in this space. | grew up fishing in Kaneohe Bay. My
dad is a full-time fisher even in his retirement. He fishes probably three to four days a week looking for
he'e. Many members of our community here have been involved in the Kane‘ohe Bay Master Plan and
helped to inform that. That's actually Uncle Skipper that just arrived. Hi, Uncle Skipper.

| think I just -- | really just want to say that I'm the executive director of Paepae O He'eia. We take care of
the fishpond which is adjacent to Kalai (phonetic) and Kealohi here, and our organization is in support of
the NERR. | think it's also a really good opportunity to dispel some of the myths that surround the
NERRS designation. A common misperception is that this designation is going to close a portion of the
bay in He'eia and create a sanctuary, create a space where few people cannot fish. That is far from the
truth. Really, what the designation is will be to -- We've been here -- we've been working at the fishpond
for 15 years. Kako‘o ‘Oiwi’s been there for 10 years. Papahana's been there for a while, but we've been
doing the work for years. We're nonprofits with, you know, the resources that many nonprofits have to
struggle for and to fight with, and, really, what this designation would be would be additional resources
towards the work that's already going on. It doesn't mean any closures. What it means is if | have a
question, | have a science question, | have a question about sedimentation on the reef out here, | have a
question about because every time it rains, the shit's going out into the bay. | want those questions
answered.

I'm going to talk to Ron over there at Coconut Island and I'm going to say, "l would like your help in
answering these questions," because it's important for me. It's important for my dad that fishes here. It's
important for us that we're trying to restore a fishpond and want to make sure that those fish are safe for
consumption. So you can come to me after. You can blame it on me if you'd like, but, you know, for
many years, our community has been opposed to any kind of closures in Kaneohe Bay that would
prevent fishing. | can tell you right now that this designation is not going to result in that. It's going to help
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us in the way of supporting research activities. It's going to help us in the way of supporting educational
programs. All of the organizations within the ahupua‘a all have educational arms. We get thousands of
kids, local kids that come out to learn about why it's so important to take care of the ahupua‘a, to
malama, to give back, and we need -- we need additional support in our stewardship activities as well. |
know many of you come here for family parties and look out that way or you can see the improvements
along the He'eia Stream, but all of that's been done without the support of NERRS or federal
government. That's been done with support of us writing grants and seeking private donations from
different entities, and it's hard work and it's not fun. So wouldn't it be so wonderful to have additional
support so that we can see more of the stream restored so that whenever there's a big rain and big
flooding, we don't have to worry that, you know, our fishpond wall is going to break or this lo‘i is going to
get, you know, destroyed? It would be really nice to know that, hey, we got a bunch of people in the
community that really want to see this place succeed. We really want to be able to malama aina. We
want to teach our kids that. We want to be able to grow food and want to share that with the community.
And, okay, maybe going the federal route wasn't -- maybe that's not for everyone, you know, but for us
and the work we've been doing here for 15 years, to us, that's the best option at the moment.

And, you know, | think times are changing. We don't have all -- we don't have all the answers, yeah? And
there's too many people here. So | think we need all the help we can get in answering and addressing
those very many questions and those very many issues that arise from too many people in our space. So
mahalo. And just to reiterate, Paepae o He‘eia supports the NERRS designation.

Response to Comments from Hi‘ilei Kawelo:
Thank you for your comments. See Generic Response #1.

ORAL COMMENT #10 — Rocky Kaluhiwa
Aloha mai kakou. As a kupa“aina in He‘eia ahupua‘a, | also believe Luwella that we should have people
from the community involved with this project.

Let me go back and give you a short history about the He‘eia ahupua‘a. You know, from the '60s to '70s
to '80s, the He'eia ahupua‘a was in great danger of this. To us, it's an unreasonable kind of development.
We fought and | was with the lawyer that fought against the nuclear power plant. | fought against the
hotel being built here at He‘eia State Park. We fought to make this a state park. Fought against the
fishpond, and | almost went to jail a couple of times because of the fishpond and the Io‘i over there to
save the fishpond from being a 500-berth marina. We fought to save the Io‘i because they said no
possible way it's going to be restored to farming again, but to make it another Hawaii Kai. We fought that.
We fought for years to keep the right kind of development in He‘eia ahupua‘a, and to me, it's worth it. |
went bankrupt personally three times in my lifetime. Would | do it again? Yes.

Fishing -- we need to actually -- we need to have some kapu system that's traditional to Hawaiians. We
don't believe in any kind of full -- Yeah, the turtle. Sorry, NOAA. All Hawaiians didn't believe in that, but
we did believe in the kapu system, and turtles have been 40 years.

Maybe it's time to lift the ban. | am part of this NERRS. | am proud of being part of this NERRS because
it's not closing anything. It's monitoring the bay. And so what? We need that. Think about it. We need to
be together as a community, all of us, not only Hawaiians. My family has been here for over 200 years.
My family is still here living on lands given to us by the king. In Haiku, | have actually 89 first cousins

253



because my father has 21 children. By He'eia State Park at the bottom is my grandfather's property. I'm
proud to say thank you for taking care of the park and | always feel part of it, and I'm asking the
community to be involved in it because it's for the betterment of our ahupua‘a. We can't let it go to waste.
We together can save it. Mahalo.

Response to Comments from Rocky Kaluhiwa:

Thank you for your comments. An explicit goal of the NERR system is to offer public involvement
through site-based research, community involvement, and education. The various site partners (e.g.,
Kako‘o ‘Oiwi, Paepae O He'eia) currently offer extensive opportunities for public involvement in their
activities, and more efficient coordination of those opportunities through the proposed Reserve will allow
for increased public involvement and education without changing human pressures on the site.
Additionally, as part of this effort, the Ko‘olaupoku Hawaiian Civic club has been a partner and comments
from Kanekoa Kukea-Shultz, Mehealani Cypher, Hi‘ilei Kawelo all indicate that Native Hawaiians have
been (and are) included in this process and that the NERRS management will respect, include and learn
from kupuna of He‘eia. See Generic Response #1.

ORAL COMMENT #10 — Jay Dasigo

Hi, how are you? I'm Jay Dasigo. Basically, what it is, I'm a fisherman. I'm just speaking for some of the
fishermen. As you can see, there's a bunch of us out here and maybe 10 here, we go down to the pier of
Kane‘ohe Bay. It's like a little community that we go out there and go fish. So for us to get involved here
in the fishing community, we try our best to go out here and just to come and go fish, take out exactly
what | want to take out, catch what we wanted to catch just so we can kaukau. | understand you guys are
doing the best for our community and | thank you guys for that. Thank you very much. One thing that |
just wanted to say, though, like this sister right here mentioned, there's, like, 700 pages. | mean, when do
we finally kind of sit there? | mean, | know it's for our future. 700 pages? Can you kind of explain to us?

Like, for us fishermen, we're already thinking how much more spots do you guys need to take away from
us? Just the other day, me and my son, Dustin, we love to go fishing. I'm a business owner. I'm busy. |
keep myself busy, and when we find time to go out there and go fishing, where can we go no more? We
can't. There's nowhere for us to go. After 10:00 o'clock, anywhere on the south side closes. They won't
give none of us fishermen anywhere to go to go fishing. So now we're thinking now they're closing it off
here. You know, | know you guys are making a sanctuary or whatever it may be for our future. Yes,
thank you very much, but for us right now, we're already running out of places to go.

| hear that we still can fish, but what's going to happen in the future? "Oh, you know what, I'm sorry to
say it's really bad. So sorry. No fishing." So does this lead to that direction? Can you fill us fishermen in
on what's going on? At least we know if there's something we can do, we're here to help. Not here to get
you guys upset in any way, but we're here to help just to let you know. Thanks for letting me speak.

Response to Comments from Jay Dasigo:
Thank you for your comments. See Generic Response #2.

ORAL COMMENT #11 — Justin Miguel

Hello, I'm Justin Miguel, one of the guys that fish at He eia Pier, | guess. | don't know what | should be
saying, but | guess He'eia is one of those places you could take your kids and feel is a safe area. Sorry.
Kind of nervous.
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But, yeah, kind of not really understanding what's going on and just wanted to put my comments on how
it kind of affects the youth, | think, in a way. By taking this place away, it ruins one of those places that's
actually safe, and, you know, | just really don't feel like having this kind of sanctuary and so on. Taking
He'eia Pier, taking that away for future generations and kids that could fish during the day, especially at
night when it's, | said, safe, it's just -- yeah, sorry. That's it. Thank you.

Response to Comments from Justin Miguel:
Thank you for your comments. See Generic Response #2

Additionally, the He‘eia Small Boat Harbor and Pier are specifically excluded from the preferred
alternative boundaries. The harbor and pier were evaluated for inclusion within the reserve as part of an
alternatives analysis and were found to be a major source of commercial, subsistence and recreational
fishing among a variety of activities. Although, these uses are not necessarily inconsistent with reserve
designation, at this time, the harbor and pier are not included within the preferred alternative boundary.
As noted in the FMP, the He'‘eia Small Boat Harbor and Pier may be considered for possible inclusion
within a future reserve expansion area. Any expansion of the reserve, however, would require additional
environmental review and public input.
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WRITTEN COMMENT #1 — Wesley K. Machida, State of Hawaii, Department of Budget & Finance

BANID ¥ IGE
LAERNOR

STATE OF HAWAII
PA— DEPARTHIENT OF BUDGET AlD FNANCE

uﬁﬂwnﬂ;_m;k;:wrmdsmnx-u.5rm.:.
SSErTE MOt HICREE LACL. HAWAIL 3681220950

Cctabar 4, 215

Mr. Matthaw Chasse

Coastal Management Specialist

Mational Qceanic and Atmospheric Administratlon
Office for Coastal Management

1305 Eest-Wast Highway

Silver Sphing, Mandand 20010
matt.chasse @ neaa.gov

Dear Mr. Chasse:

WEL BY £ NATHEA
MIRECTaR

ACOQAICK N, BECKES
DERT SIRECTDS

AN M STAATIVE RN MESERRCH UTICE

EALLEl MACGANAP ) ~HrleaL ar1
PRI E AT JIVESNH

FAURSCH A L 1L TEH O A5,

CITYF CFF=NZ AL S Ar LS WP T T 7 F Akl

This i= to acknowledne receipt of your emeil request datad Septermber 1,
2018, scliciting commaents on the draft anviranmantal Impact statement and draft
managesmant plan far tho designatien of tha proposed He'ela National Estuarine

Reseamh Rasarva,
We have no eomments at this timeg.

Sincersly,

dﬂ{%{? ?Lfi( A4 /eo’?_ :5

g
WESLEY X, MACGHIDA
Ditector of Financa

47

Ho. 1 Capitel Diaticl Building, 250 5. Hodel Sneet. Hanghuly, Hawaii 9685

Response to Comment from Wesley K. Machida, State of Hawai‘i, Department of Budget &

Finance:
Thank you for your comments. No other response necessary.
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WRITTEN COMMENT #2 — Connell Dunning, US Environmental Protection Agency

_ex“‘“’nsr‘”«@_ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION IX
NvZ4 y

75 Hawthorne Street San Francisco,CA 94105
21 PRcTéép

Agene

WWoHAN,

9
W

October 27, 2016

Joelle Gore

Chief Stewardship Division Office

for Coastal Management National

Ocean Service, NOAA

1305 East West Highway, NJORM2, Room 10622 Silver
Spring, Maryland 20910

Subject: Draft Environmental Impact Statement for the He'eia National Estuarine Research Reserve Draft
EIS Project, Oahu, Hawai'i (CEQ# 20160197)

Dear Ms. Gore:

The U.S. Environmental Protection Agency (EPA) has reviewed the Draft Environmental Impact
Statement (DEIS) for the He'eia National Estuarine Research Reserve Project, Oahu, Hawai'i, pursuant to
the National Environmental Policy Act (NEPA), Council on Environmental Quality (CEQ)

regulations (40 CFR Parts 1500-1508), and Section 309 of the Clean Air Act. These comments were also
prepared under the authority of, and in accordance with, the provisions of the Federal Guidelines
promulgated at 40 CFR 230 under Section 404(b)(l) of the Clean Water Act (CWA).

Based on our review, we have rated the Preferred Alternative as "Environmental Concerns - Insufficient
Information™ (EC-2) (see enclosed "Summary of Rating Definitions"). This rating is based primarily upon
questions regarding impacts to aquatic resources and the need to more clearly describe how proposed
management actions related to implementation of the National Estuarine Research Reserve (NERR)
Management Plan will be integrated with other plans already being implemented inthe watershed. These
concerns are further described below and in the attached detailed comments.

EPA is concerned that the proposed actions, including the conversion of over 176 acres of wetlands into
a working agricultural landscape (conversion to taro lo'i), may require a Clean Water Act Section 404
permit. EPA encourages NOAA to further coordinate with the U.S. Army Corps of Engineers to
determine if the proposed project requires a Section 404 permit under the CWA. EPA is also concerned
the Management Plan may not be aligned with water quality and habitat restoration goals of other plans
already being implemented in the watershed. EPA recommends further inter-agency coordination to
avoid potential overlap of regulatory actions and federal funding. Specifically, EPA recommends that
NOAA more clearly identify how the proposed actions are consistent with the goals and objectives of the
Hawai 'i Department of Health Polluted Runoff Control Program and the Hawai 'i Nonpoint Source
Management Plan. EPA also recommends additional clarity in the Final Environmental Impact Statement
(FEIS) regarding how certain proposed actions outlined in the DEIS, such as specific species restoration
projects and water quality sampling, would be implemented .

257



EPA also encourages NOAA to include in the FEIS further discussion that analyzes climate change
impacts, particularly how climate change would impact current wetlands in the project area vs. the
proposed working agricultural taro landscape. For example, analyze the ability of both landscapes
species/habitats to adapt to projected temperature, precipitation, and sea level changes.

EPA encourages NOAA to highlight how the NERR Draft Management Plan and EIS provide an
opportunity to ensure continuity between NOAA, and the Hawai 'i Department of Health Polluted

Runoff Control Program. This would help ensure state and federal resources are leveraged for maximum
improvement rather than potentially duplicative efforts. Thank you for the opportunity to review this DEIS.
We appreciate NOAA's coordination with EPA during our review. When the FEIS is released, please send
one hard copy and two CDs to the address above (mail code: ENF-4-2). If you have any questions, please
contact me at (415) 947-4161, or have your staff contact James Munson, the lead reviewer for this project.
James can be reached at (415) 972-3852 or Munson.James@epa.gov.

Sincerely,

Connell Dunning, Acting Mana Environmental Review Section

Enclosures:  Summary of EPA Rating Definitions
EPA's Detailed Comments

Cc:

Stephen Cayetano, Chief, United States Army Corps of Engineers Alec

Wong, State of Hawai 'i Department of Health

Mike Burke, Hawai 'i Pollutant Runoff Control Program

Christopher G. Chung, Hawai'i Coastal Zone Management Program, Office of Planning
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SUMMARY OFEPA RATING DEFINITIONS*
This rating system was developed as a means to summarize the U.S. Environmental Protection Agency's (EPA) level of concern with a
proposed action. The ratings are a combination of alphabetical categories for evaluation of the environmental impacts of the proposal
and numerical categories for evaluation of the adequacy of the Environmental Impact Statement (EIS).

ENVIRONMENTAL IMPACT OF THE ACTION

"LO" (Lack of Objections)
The EPA review has not identified any potential environmental impacts requiring substantive changes to the proposal. The review may
have disclosed opportunities for application of mitigation measures that could be accomplished with no more than minor changes to the
proposal.

"EC"(Environmental Concerns)
The EPA review has identified environmental impacts that should be avoided in order to fully protect the environment. Corrective
measures may require changes to the preferred alternative or application of mitigation measures that can reduce the environmental impact.
EPA would like to work with the lead agency to reduce these impacts.

"EQ" (Environmental Objections)
The EPA review has identified significant environmental impacts that should be avoided in order to provide adequate protection for the en
vironment. Corrective measures may require substantial changes to the preferred alternative or consideration of some other project
alternative (including the no action alternative or a new alternative). EPA intends to work with the lead agency to reduce these impacts.

"EU" (Environmentally Unsatisfactory)
The EPA review has identified adverse environmental impacts that are of sufficient magnitude that they are unsatisfactory from the
standpoint of public health or welfare or environmental quality. EPA intends to work with the lead agency to reduce these impacts. If the
potentially unsatisfactory impacts are not corrected at the final EIS stage, this proposal will be recommended for referral to the Council
on Environmental Quality (CEQ).

ADEQUACY OF THE IMPACT STATEMENT

"Category 1" (Adequate)

EPA believes the draft EIS adequately sets forth the environmental impact(s) of the preferred alternative and those of the alternatives reasonably
available to the project or action. No further analysis or data collection is necessary, but the reviewer may suggest the addition of clarifying

language or information .

"Category2" (Insufficient Information)
The draft EIS does not contain sufficient information for EPA to fully assess environmental impacts that should be avoided in order to
fully protect the environment, or the EPA reviewer has identified new reasonably available alternatives that are within the spectrum of
alternatives analysed in the draft EIS, which could reduce the environmental impacts of the action. The identified additional
information, data, analyses, or discussion should be included in the final EIS.

"Category 3" (Inadequate)

EPA does not believe that the draft EIS adequately assesses potentially significant environmental impacts of the action, or the EPA
reviewer has identified new, reasonably available alternatives that are outside of the spectrum of alternatives analysed in the draft EIS,
which should be analysed in order to reduce the potentially significant environmental impacts. EPA believes that the identi fied additional
information, data, analyses, or discussions are of such a magnitude that they should have full public review at a draft stage. EPA does
not believe that the draft EIS is adequate for the purposes of the NEPA and/or Section 309 review, and thus should be formally revised
and made available for public comment in a supplemental or revised draft EIS. On the basis of the potential significant impacts involved,
this proposal could be a candidate for referral to the CEQ.

*From EPA Manual 1640, Policy and Procedures for the Review of Federal Actions Impacting the Environment.
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EPA DETAILED COMMENTS ON THE DRAFT ENVIRONMENTAL IMPACT STATEMENT FOR THE HE'EIA NATIONAL
ESTUARINE RESEARCH RESERVE PROJECT, OAHU, HAWALI'l, OCTOBER 27, 2016

Clean Water Act, Section 404

The Draft Management Plan (Appendix A) for the National Estuarine Research Reserve Project describes
activities proposed in 176 acres of wetlands, including conversion to working agricultural landscape or
taro lo'i. This conversion may require a Clean Water Act (CWA) Section 404 permit. Page 197 of the
Draft Environmental Impact Statement (DEIS) states the "US Army Corps of Engineers (USACE) has
determined that a Section 404 permit was not necessary" for the proposed wetlands conversion; however,
EPA notes that the DEIS references the USACE "Paepae o He'eia" Public Notice (PN), which is for
repair of "80 feet" of the fishpond wall, not specifically for taro wetlands as the DEIS identifies. While
there is a stipulation in the PN that the project would include some restoration of historic taro wetlands,
no size reference or approval of conversion is identified.

Recommendations: We recommend NOAA work with the USACE to determine if a CWA Section 404
permit is needed for the activities described in DEIS, specifically, but not limited to, the conversion of
wetlands to taro agriculture. In the Final Environmental Impact Statement (FEIS), update the CWA
Section 404 section to reflect the outcome of this discussion and identify any additional mitigation that
would be warranted.

In the event that the project is not covered by previous regulatory approvals, we recommend NOAA
obtain all necessary permits prior to starting construction. Include in the FEIS a clear description of the
required permits along with an anticipated schedule of when required permits and approvals will be
completed.

In the event that a CWA Section 404 individual permit is required by the USACE, the Least
Environmentally Damaging Practicable Alternative (LEDPA) must be identified and an alternatives
analysis will need to be completed in order to comply with CWA Section 404(b)(I) Guidelines. The
alternatives analysis would need to include a reasonable range of practicable alternatives, including an
expanded alternatives analysis that would contain offsite alternatives. Specifically, the location of other
agriculture taro cultivation opportunities that don't require conversion of 176 acres of wetlands and all
viable offsite alternatives would need to be considered within the range of practicable alternatives. EPA
recommends that these considerations and required analysis for CWA Section 404 permitting occur prior
to release of the FEIS.

Clean Water Act, Section 303(d)

The DEIS accurately identifies that Hawai'i Department of Health (HDOH) has determined the He'eia
stream water quality is impaired by sediment, total suspended solids (TSS), and nutrients pursuant to
Section 303(d) of the Clean Water Act. However, the DEIS does not provide sufficient information to
determine if the projects in the Draft Management Plan would control or contribute to these pollutants of
concern. For example, depending on the type of agricultural practices followed, there could be an increase
in nutrients and or sediment. While the USACE PN states that "nutrient-rich fresh water" created by this
taro wetland reintegration is beneficial, it is possible such actions would exacerbate the nutrient loads of
the stream.

Recommendations: We recommend the FEIS describe the anticipated impacts to water quality pollutants

of concern anticipated from the management plan actions and associated activities in the National
Estuarine Research Reserve (NERR). EPA recommends referencing the listed
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pollutants identified on the CWA Section 303(d) list, which can be found on the following website:
http://health.hawaii.gov/cwb/site -map/clean-water-branch-home-page/integrated-report- and-total-
maximum -daily-loads/. Consider water quality impacts of the proposed project in relationship to other
efforts in the watershed, including nutrient and sediment reduction efforts to meet water quality standards.
Discuss if nutrient loads in streams would be exacerbated by taro reintegration and commit to specific
mitigation actions to reduce such impacts.

Clean Water Act, Section 319

EPA provides approximately $1.2 million per year of Clean Water Act Section 319 (Nonpoint Source
Program) to the HDOH Polluted Runoff Control (PRC) Program to implement the Hawai 'i Nonpoint
Source Management Plan. There is a potential for duplication of federal funding investments from the
project as proposed in the DEIS. The PRC Program includes statewide programs such as development
and implementation of the Coastal Nonpoint Pollution Control Program pursuant to the Coastal Zone Act
Reauthorization Amendments (CZARA), Section 6217, in partnership with the Coastal Zone
Management Program (Office of Planning). The PRC Program also invests implementation of watershed
plans to restore water quality to impaired watersheds. Specifically, the Hawai 'i Nonpoint Source
Management Plan 2015- 2020, approved by EPA in September 2015, identifies He'eia as a priority
watershed. The plan establishes a goal for the state to eliminate the sediment and nutrient water quality
impairments in the He'eia stream by 2020.

As a priority watershed, in addition to supporting several on-the-ground restoration projects, the HDOH
PRC program has also committed to monitoring He'eia stream to demonstrate water quality trends over
time. The monitoring proposed in the He'eia NERR Draft Management Plan is likely duplicative to the
current monitoring efforts being undertaken by HDOH. EPA is concerned that implementation of
uncoordinated management plans may result in projects and investments (e.g. monitoring) with cross
purposes and/or duplication of efforts.

HDOH PRC has previously funded, and is currently funding, on-the-ground restoration projects in the
watershed (under CWA section 319) including stream bank restoration and invasive species removal
(including mangroves near the stream mouth | fish pond). HDOH also conducts regular water quality
sampling at several long term sites in the He'eia stream, including the mouth of the stream at the fishpond.

Recommendations: We recommend NOAA identify the Hawai'i Department of Health Polluted Runoff
Control Program as a key stakeholder and partner in the NERR Draft Management Plan to ensure federal
and state investments are not duplicative or in conflict.

We also encourage coordination between all watershed health stakeholders moving forward and recommend
that this coordination be identified as a goal in the FEIS. This will ensure the NERR leverages existing
efforts rather than duplicates efforts already supported by federal funding.

Climate Change

The DEIS does not contain estimates of the greenhouse gas emissions (GHG) that would be caused by
the alternatives considered. Consistent with Council on Environmental Quality's (CEQ) Final Guidance
for Federal Departments and Agencies on Consideration of Greenhouse Gas Emissions and the Effects of
Climate Change in National Environmental Policy Act Reviews (CEQ Guidance), the EPA recommends
that the FEIS estimate the direct and indirect GHG emissions that would be caused by the
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proposal and its alternatives. s Examples of tools for estimating and quantifying GHG emissions
can be found on CEQ's website.r2l Estimated GHG emissions levels can serve as a basis of
comparison for climate change impacts among alternatives and appropriate mitigation measures.

The DEIS does not estimate GHG emissions that would be caused by the proposed land
management actions and changes in vegetative community type, such as impacts on carbon
sequestration from conversion of wetlands. As recommended by the CEQ Guidance, “"agencies
should include a comparison of estimated net GHG emissions and carbon stock changes that are
projected to occur."[3) EPA recommends quantifying the GHG emissions caused by these changes.

Also, consistent with the CEQ guidance, we recommend that the FEIS include future climate
scenarios, such as those provided by the U.S. Global Change Research Program's National Climate
Assessment r%. and how they may impact the proposal and its potential impacts. Including future
climate scenarios provides valuable information to determine whether the proposal includes
appropriate resilience and preparedness measures for the impacts of climate change. The EPA
recommends that the He'eia National Estuarine Research Reserve management plan incorporate
measures to improve resiliency to climate change, where appropriate.

Specifically, the FEIS would benefit from an analysis of the effects that climate change may have
on the adaptability of specific species to thrive. For example, consider the increased vulnerability
of specific species under a reasonably anticipated climate change scenario. EPA recommends
NOAA include a diversity strategy in any wetland restoration/conversion plans to increase the
chances of species adaptation to climate change and survival of a healthy watershed.

Recommendations: Inthe FEIS, include a climate analysis that is consistent with the CEQ
guidance. Inthe climate analysis consider how climate change would potentially affect the project
area, specifically within sensitive species areas, and assess how the projected impacts of the
project could be exacerbated by climate change.

Additionally, we recommend the climate change analysis include how climate change could affect
taro cultivation and determine which wetland, (current or proposed), is better able to adapt to the
effects of climate change. When considering adaptation to climate change, we recommend that the
FEIS discuss measures that would improve both adaptability and overall wetland health in the
project area, such as diversifying the land cover with the selection of certain adaptive species for
replanting in addition to taro.

3 White House Council on Environmental Quality, Final Guidancefor Federal Departments and Agencies on
Consideration of Greenhouse Gas Emissions and the Effects of Climate Change in National Environmental Policy Act
Reviews, p.11, p. 16. 121 https://ceq .doe.gov/current_developments/GHG-accounting-tools .html

131 CEQ Guidance, p. 26.

r‘1 http://nca2014.globalchange.gov/

Response to Comment from Connell Dunning, US EPA:

Thank you for your comments. NOAA has provided additional information in the FEIS to address
the four focus areas of US EPA’'s comments on the DEIS. These additions address comments
related to: Clean Water Act Section 404 permitting issues regarding wetlands conversion to a taro
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agricultural landscape; anticipated impacts to Clean Water Act Section 303(d) listed pollutants fro
the activities identified in the proposed Reserve’s management plan; close coordination with the
Hawai‘i Depart of Health’s Polluted Runoff Control Program in the implementation of the
management plan related to Clean Water Act, Section 319; and an analysis of climate related
impacts consistent with CEQ guidance.

Clean Water Act, Section 404

U.S. EPA recommended the inclusion of additional information related CWA Section 404
permitting compliance for the activities described in the DEIS. In response, NOAA notes that the
proposed action are not expected to result in the temporary or permanent discharge of dredged
and/or fill material into waters of the U.S. To the extent that future activities of a designated He’eia
Reserve would result in discharge to the waters of the U.S., requisite permits would be obtained
prior to commencement of such activities. As discussed below and throughout the impact
statement, ongoing and planned activities of the site partners may require permits under Section
404. A summary of the site partners’ Section 404 compliance is provided below. Where noted, the
FEIS has been updated to incorporate additional information in response to this comment.

Section 6.4.7. of the FEIS includes a discussion of the CWA section 404 compliance by Paepae o
He‘eia in connection with its fishpond restoration and maintence activites. In addition, NOAA has
added additional information to multiple sub-chapters of the FEIS to detail the Section 404
compliance of Kako‘o ‘Oiwi. Specifically, the FEIS now describes that Kako‘o ‘Oiwi submitted an
application to USACE in 2011 for coverage under Nationwide Permit #27 (Aquatic Habitat
Restoration). Kako‘o ‘Oiwi had sought permit coverage for its activities associated with the
proposed 160-acre taro |0’i restoration. The USACE determined that the work described (e.g.,
removal of invasive vegetation, excavation and redisposition of existing soils inconnect with taro
lo’i restoration) would not result in the discharge of more than “incidental fallback” into the
jurisdictional waters of the U.S. The USACE further found that, based on the BMPs proposed by
Kako‘o ‘Oiwi, the proposed activities would neither degrade nor have of the effect of degrading the
jurisdictional waters in the area. As a result, the USACE determined that a section 404 permit was
not required. Specific information was added to sub-chapter 6.2.2.2. to reflect this information and
to further describe the associated BMPs that site partners have implemented to mitigate impacts
related to the wetlands conversion activities. These BMPs are designed to reduce sedimentation
and improve water quality of He‘eia stream and the receiving water body. In the future, the site
partners have identified stream and estuarine wetland restoration activities that are expected to
require 404 permits. Kako‘o ‘Oiwi anticipates applying for those permits prior to implementation of
those future.

Within sub-chapters 6.2.2.2., 6.2.2.3., 6.3.3.1., and 6.4.8. of the impacts analysis, information was
added that notes Kako‘o ‘Oiwi’s implementation of multiple BMPs to avoid and mitigate potential
sedimentation and water quality impacts to the estuarine and riparian areas of the proposed
reserve from the wetlands conversation to taro lo‘i. Additionally, the FEIS identifies the planned
development of a detailed restoration plan for the wetlands portion of the estuary with site
partners.

Clean Water Act, Section 303(d)
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U.S. EPA recommended the inclusion of additional information on the anticipated impacts to water
quality pollutants of concern anticipated from the management plan activities. In response, NOAA
has added additional information to the FEIS to address potential impacts from designation of the
proposed Reserve to CWA Section 303(d) listed pollutants identified within the proposed
boundaries. Specifically, information was added addressing the anticipated impacts associated
with the proposed taro cultivation and wetland restoration activities to the listed pollutants. This
information was added to Sub-Chapter 6.2.1.2. The added information offers evidence describing
the impacts of taro lo‘i and wetlands restoration to water quality and more specifically nutrient
loading and sedimentation impacts.

Additionally, CWA Section 303(d) listed pollutants relevant to the area were explicitly addressed in
the context of the proposed Reserve’s System Wide Monitoring Program in the analysis.
Additional supporting information was added to describe the anticipated long-term monitoring of
these listed pollutants, especially nutrient loading and sedimentation, to the adaptive management
of current and planned habitat manipulation and restoration activities by site partners.

Clean Water Act, Section 319

U.S. EPA recommended that NOAA identify the Hawai'i Department of Health (HIDOH) Polluted
Runoff Control Program as a key stakeholder and partner in the NERR DMP to ensure
coordination between federal and state investments at the proposed Reserve. In response,
Section 1.3.3. of draft management plan has been revised to describe how HIDOH'’s Clean Water
Branch (CWB) Polluted Runoff Control Program (PRCP) has been historically engaged within the
He'eia watershed and how the proposed Reserve will actively engage with the PRCP and
monitoring and analysis sections of the CWB during the development and implementation of the
NERR monitoring program.

In addition, under Section 6.4.2 of the draft management plan, a description of the HIDOH CWB
was added that describes its management and enforcement authorities.

Climate Change

U.S. EPA recommended that the FEIS be updated to include a climate analysis that is consistent
with the August 1, 2016, CEQ Final Guidance for Federal Departments and Agencies on
Consideration of Greenhouse Gas Emissions and the Effects of Climate Change in National
Environmental Policy Act Review (CEQ Guidance). In response, a climate change analysis has
been added to sub-chapter 6.2.1.1. Specifically, this analysis describes, to the extent possible,
how climate change could potentially affect the project area, specifically within sensitive species
areas, and assesses how the anticipated impacts of the project could be altered by the effects of
climate change. The added analysis addresses the ways in which climate change would be
expected to impact the preferred and other alternatives and whether climate change is expected to
alter the overall environmental implications of the alternatives.

Additionally, a number of observations were added to describe how future climate scenarios might
affect the proposed taro I0’i, fishponds, and other activities of the site partners. There are,
however, insufficient data to provide a complete picture of potential climate change impacts on the
alternatives. The FEIS, therefore focuses on those areas where climate change vulnerabilities
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are better understood; for example, the vulnerability of taro to increased temperatures and
salinity.

With respect to estimating emissions caused by the proposed action and the range of alternatives,
NOAA added an analysis of the estimated emission increases associated with increased visitors
to the area by researchers, members of the public, school groups, and other visitors. These
estimates are, at best, approximations due to the unknown number of additional trips to the area
that Reserve designation would trigger. Furthermore, the average distance traveled by these
visitors and their method of transportation is likewise difficult to determine. Notwithstanding these
challenges, NOAA has discussed the magnitude of vehicle mile increases that may be anticipated
following implementation of the proposed action in comparison to the existing vehicle miles
travelled to participate in other activities the area.

Finally, NOAA added a discussion of the potential changes to sequestration capacities of the
affected environment that may be associated with the land uses changes proposed for the area
(i.e., converting wetland areas dominated by invasive grasses to taro lo’'i). NOAA determined that
the limited available data on emissions and sequestration implications of the specific land use
changes being conducted and proposed in the area enables a qualitative, but not quantitative,
assessment. (See e.g., Nature Geoscience, 2011 discussing the limited research available on
land use changes in mangrove forests). A variety of data are lacking and, therefore, NOAA cannot
guantitatively estimate net changes to greenhouse gas emissions or sequestration from land
management activities. Nonetheless, NOAA did describe, in broad terms, the potential
implications such activities may have on the area’s overall potential to sequester or emit
greenhouse gases.
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WRITTEN COMMENT #3 - Laura Mcintyre, State of Hawaii, Department of Health

STATE OF HAWAII
DEPARTMENT QOF HEALTH i cho
e} F.<1. BOK 3378
zgf-}f HCACLULL, HI 968015578 ERCI 18315
i
N Seplermbar 25, 2076
W&, Joalle Gara
Stewardsig Division Chisl

(Ffive for Coasta’ Managsnan
Katlangl Coean Semvice, BOAA
1305 East Wesl Highwey, MORMI, Room 16422
Silve Sprirg, Maryland 20810

[ar Mz, Qoge:

SUBJECT:  Draft Environmental Impact Statemenl {JEIS) for Heela Natlanal Estusrine Research Reserve
Kanaohs, Oatie

The Bepartent of Haalth (D), Emronmental Planning €iflze (EPG), ackrowladkas raslpt of yaur DEIS ko aur
office via the NERAA, link:

htipetf-aze), noaa.gowdatadacs: narts haggii-rese ve-draft-cis.gdl

Wit unclertand from tha NOAS pyblication that the puigsse of the acfion is 1o designata & Mationel Esluaring
RAesearh Reserve (hereafter "research rgene'] in Havaii as the 28th resares in the Natonal Estuarie Reseah
Reserve Systam (hareafer resenre systan'| vdthin portions. of the He'sia agiuary and gtlarenl Kanag'ohs Bay
wiaters, As required By 13 G F.A_§ 521,20, the prposed action will alao Inchede the Matisnal Gcaenle and
Atmespherk: Adininistralion’s (NOAA) approval of 4 manegemerd plan devaloped by the sfate, providad tha alan
g8t the rEquired alemants described in the apelicabla resave syatem requlations. B all raquiremenis of the
pracase are mat and there s 4 dazipnatlan of the proposad Ha'aia NERR. the stals and NOAS wil partner in 1he
cperaticn and managanse of Ihe reservs in accardanca with 15 C.F.A. § 524,33, Theeefore, the purpoee of the
prapased eelion includes bath e dasignation of the propesed reserve, including MO approval of the He'sia
Mafional Eefuaring Reeserch Aescrm Oraft Managemend Flen {OMPI, and the subaeguent implemantation of plan
riamagement elements resultiyg from & MERR degignation,

szl 118 GevelDpment and Inplementation o all projects, EPC glrongly recommends reqular eavlae of State and
Fadstal environmental health lang use guidance, Slate standard soemmments and available strateqiag to support
sustainabia and haulthy design are providad at: Piip thealthhawaii oowercdanduze, Projects ara s o
ahers 10 af applicable standard comments. EPO hag racsmlly updated Ihe environmeval Gsographic ‘miematis
Systan {£315) website page. I now compdse varoUS Maps and viswes fram our environmendal haalth prageams.
The BG5S wahsile pags is continually updaled so plesee visH f reguiary o b healthhawsigowepa/eqs,
EPC s encourzges you to exarmiie and wilize e Hawaii Envipnmental Heatth Portal at
Fttrs: #shia-claud, dohuhawat.gov. This slte pravides linke to our a-Permizing Portal, Enviranmeatal Ssalib
Warehouse, Groundweatar Cenlamnation Viewar, Hawaii Emergency Resporse Exchange, Haweii Stata and Loca|
Emlesion dmventory System, Water Pollutien Conlral Viewe-, Walss Quality Dete Wamings, Advieedea and Poslings.

e suogest you ravien The requirements of tha Claan Watar Branch HAR, Sactian 11-54-1,1, -2, 48] andior e

Mallonal Pelulant Cischarge Ellminatlon System (MPDES) panmlt (RAR, Ghapler 1755 ar:
hitpihealth hawall. geviowts. | you have any questions, please conact the Claan Water 3wanch, Enginaering
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M. Joge Gore
Page 2
Septamber 20, 2016

Sarilon at [R0B) 536-4309 ar cleanwalarbranch ﬁ'd}h.hawalp_g;w. if yaur projesd Invohes welees of tha U3, itis
highly recmmendad that you certsei tha Army Goma o Enginears, Regulatory Branch ot (808) 835433,

EPO racommends you review the nesd andior rquirements 1o 3 Clean Air Branch permit, The Clean Air Branc
c£an be consubed via e-mail gt Cab.General@deh hawai. ooy or vig phone: (B08) CBE-100.

You may akso wlshta raview the draft Oflos of Ermvitonmantzl Quality Grmrgd (DEQC) viewsr al: i
kit wety, dah, hewailgeu penr-viewer. This Wemar rographically shoms wzrs sma previous Heveai
Envlenmental Folky Act (HEPA] [Hawsl Fevised Statuies, Chapter 343} documents hene been prepared,

Iy idat To Detter protac! pubic haalih and the emireamet, e LS. Envimnmental Protection Aoy (EPA) hes
developed a riew amd renmentsl juzilea (Ed} mepp rg shd geraany teol caled EJSCAEFK. It s based on natcnally
conGistent data and combsis ewiranmenal and demagraphic indicators in mape and reports, EF":JI ENCOLTEQES you
1o oo, launch ad uiizs this powetul Yool plenning your project, The EPA EISCREEN toot is availahle at
ibptereew. 20 noyfejEureEIL,

™o request thal you wilize &l 51 this Infommation on your propesad prefect to increese susieinable, innovatve,
‘ngpltational, fransperent and nealiny design. Thank you for the upfeatunity 1o Gominant.

Miahak: nuifea,

s e il
/"'7-@'—:'@-5’-2;%'_'

“Taura Leialota Phllips Mclntyee, AIGP
Pragram Manager, Erwironmental Plarming Qflee

LMinn

Atachment T Emvircnmental Heelt Management Web App Sniph of Pacject A filpthealthhawail.codeog/sais
Atashinont 2 Claan Water Branch: Water Queliey Standards Map

Afachment 3; Westawater Branch:; Azt 120 Cesspon| Tesx Credit Web Ap Snipit of Projad Atsa

Atlachment 4 Wastewstet Branch: Recycked Water Use Map of Frojact Area

Atlachmant 5 DEQC Viewer Map of Project Area

Altachment §: 1.5, EPA EJSCREEN Reper for Project Ared

¢ DOH; CWE, CAB, EPA, HEER [via arnad anly}

Response to Comment from Laura Mclntyre, State of Hawaii, Department of Health:
Thank you for your comments. Section 1.3.3. of draft management plan has been revised to
describe how HIDOH has been historically engaged within the He‘eia watershed and how the
proposed Reserve will actively engage with the HIDOH during the development and
implementation of the NERR monitoring program.

WRITTEN COMMENT #4 — Shelby Proffer, Tyler Thoms, Nick Chaplin, Andrea Hendrick,
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Grand Valley State University

In totality, this EIS covered a large area of topics. They not only accounted for current
environmental issues of the area but also accounted for or at least considered the
effect that climate change will have on the system. A baseline of the air and water
quality as well as the hydrology, geology, and groundwater along with analysis of the
various habitats have been established. There is a full list of identified species of
both fauna and flora and special consideration of endangered r threatened species.
With a planto implement control on predators such as feral cats to help native bird
populations. This allows a clear definition and distinction between now and the
future. This will lead to clearing separating your results from the previous levels and
to represent your improvement or failure. As the report continues, they go on to
identify cultural importance of various locations, historical use of the land through
agriculture, aquaculture and the like. The local culture is highlighted and details on
some of the key locations is emphasized. The economic situation on the island
seems to be much more focused on the food industry with some revenue through
tours and recreational activities. Much of this would be largely unaffected by the
establishment of a reserve.

Biophysical Impacts:

The most notable biophysical impacts are those involving water quality and hydrology,
terrestrial, estuarine, riparian/freshwater, and marine habitats, flora and fauna, threatened and
endangered species, candidate species and species proposed for listing, concerned species,
other marine species, fish, and migratory birds. All of these impacts were extensively thought
through and the impacts were clearly listed and explained. The agency looked at all of the
alternatives including the “business as usual” alternative.

Social and Cultural Impacts:

The agency took into large consideration the cultural history and land use, cultural resources
and maritime heritage when looking at the “business as usual” alternative and all the preferred
alternatives. All alternatives including business as usual will bring restoration to the He‘eia
Fishpond, no action bring long term restoration to historic agriculture and the preferred will
bring minor long-term benefit of improved baseline information on archaeological, historic, and
cultural resources.

Economic Impacts:

Populations impacts, employment impacts and ocean economy were all taken into high
consideration by the agency. They looked at all the impacts from a “business as usual” approach
and the preferred alternative and A, B and C alternatives. The most notable impact was that of
employment where there were minor beneficial impacts in creating jobs with the preferred
alternatives.

Conclusion:

This EIS was very helpful and exhaustive. From the very beginning, the document explained the
physical geography of the area under consideration, as well as providing a very detailed providing
a strong argument for social and economic improvement.

There is also strong scientific and policy support for such a project. As the document stated, it is
very important for research and further development, that we increase the biogeographic
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representation of research areas throughout the United States. This research reserve, does,
indeed fill a biogeographic gap in with a currently unrepresented habitat. It also does a much
needed service by generating information and idea for further development in sustainable food
systems and ecosystem services. Overall, the He‘eia National Estuarine Research Reserve seems
to have positive biophysical, social, and Economics that will have positive impacts for
generations.

Response to Comments from Shelby Proffer, Tyler Thoms, Nick Chaplin, Andrea Hendrick,
Grand Valley State University:
Thank you for your comments. No other response necessary
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WRITTEN COMMENT #5 - Patricia Sanderson Port, Office of Environmental Compliance
and Policy, US Department of Interior

United States Department of the Interior

OFFICE OF THE SECRETARY
Office of Emvironmental Policy and Compliance
Pacific Southwest Region
333 Bush Street, Suite 513
San Framcisco, CA 94104

B4 REFLY EEFIR Tix

(B 160454)

Filed Electronically
14 October 2016

Joelle Gore

Stewardship Division

Office for Coastal Management

National Ocean Service, NOAA

13035 East West Highway

Silver Spring, MD

Subject: Notice of Avalability of Draft Environmental Impact Statement and Draft
Plan by the National Oceanic and Atmosphenc Admmistration (NOAA) for the
Proposed Designation of the He’eia National Estuarine Fesearch Reserve - Hawai'i

Dear Ms. Gore,

The Department of the Interior has received and reviewed the subject document and has no
comments to offer.

Thank you for the opporiunity to review this project.
Sincerely,
-
. /)

-

D) | /e
ZE_{}%M{_M._J %fmﬂd S

Patnicia Sanderson Port
Femonal Environmental Officer

oo OEPC - Staff Contact: Carcl Braegelmann (202) 208-6661;
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Response to Comment from Patricia Sanderson Port, Office of Environmental Compliance
and Policy, US Department of Interior:
Thank you for your comments. No other response necessary.
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WRITTEN COMMENT #6 — Malia Chow, Hawaiian Islands Humpback Whale National Marine
Sanctuary

HAWAIIAN ISLANDS HUMPBACK WHALE HATIONAL MARINE SANCTUARY

Joelle Gore
Stewardship Division, Office for Coastal Management
Mational Ocean Service, NOAA
1305 East West Highway, N/ORM2, Room 10622
Silver Spring, MD 20910
Oct. 30, 2016

Alcha Joelle,

We could not be more enthusiastic about the proposal to establish a Mational Estuarine
Research Reserve [NERR) in Kaneche Bay. As one of the only NOAA place-based
conservation programs in the Southeastern Hawaiian Islands, we look forward to working
collaboratively with a future He'sia National Estuarine Research Reserve on education and
outreach community programs to promote ccean literacy and awareness of the importance
of marine conservation stewardship in the Hawaiian Islands.

We have reviewed the DEIS and agree with the findings that humpback whales within
HKine'che Bay have not been documented to date. However, the data referenced in the draft
DEIS (NOAA, 2004) is a compilation of survey results from 1993-2003. Since then, the
humpback whale population in the Hawaiian Islands has increased and is likely expanding
into areas beyond the areas mapped since 2003, It is interesting to note that our Sanctuary
Ocean Count program has recorded sightings this past winter [March 2015) of up to 8 adult
humpback whales and up to three mom/calf pairs within several 15 minute intervals at
Pyramid Rock on the Mokapu Peninsula, which is just outside of Kane'ohe Bay.

Humpback Whales are not only protected under the Marine Mammal Protection Act [as
stated in Sec. 7.6 of the DEIS) but are also protected within sanctuary waters under the
Mational Marine Sanctuary Act [15 CFR § 922.184 Prohibited activities). Sanctuary waters
wrap around Kahauku Point of the Northshore of Oahu and extend to Kahana Bay just north
of Kane'ohe Bay on the windward side of Oahu.

As appropriate, we would work closely with our NOAA and State partners to teach ocean
etiquette and responsible behavior around humpback whales through the sanctuary's
Ocean Awareness Training to minimize any impacts to humpback whales in the event one is
found sighted within the wicinity of the proposed NERR of Kine'che Bay. And we would
welcome the opportunity explore citizen-science training opportunities modeled after our
Sanctuary Ocean Count that would promote the community active engagement in marine
conservation stewardship and management of the NERR site.

There are many opportunities for collaboration and we look forward to partnering with our
MNO5 colleagues to support our collective NOS mission of place-based conservation.

Sincerely,

1l

Malia Chow, Ph.D.
Superintendent
Hawraiian Islands Humpback Whale National Marine Sanctuary

Visitor Center &

Maui Office

T26 South Klhel Foad
Klhel, HI 96753

Toll Free- 1-B00-831-4563
[808) BTe-2818

O'ahu Office
NHOAATDKIRC
NOSHIHWNMS

1B45 Wasp Bivd, Bldg 176
Honoluu, HI 96318

Kaua'i Office

4370 Kukul Gove Street
Sule 206

Linwe, HI 96766

[808) 246-2860

State of Hawai'l
Department of Land
and

HNatural Resources
1151 Punchbow! Street
#330

Honoluu, HI 96313
[808) SB7-D437

HOAA and the State of Hawai‘i - a Partnership for
Protection
E-mail: hihumpbackwhale@noaa.gov

Web site: hawaiihumpbackwhale.noaa.gov

NOAA Response to Comment from Malia Chow, Hawaiian Islands Humpback Whale
National Marine Sanctuary, NOAA:
Thank you for your comments. No other response necessary.
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WRITTEN COMMENT #7 — Aedward Los Banos, Hawaii Community Development Authority

Hremdi Ly
PEVACERER &.-.mATY

T

Manid ¥, e
Tuyernne

Jobr Wliilea
Cligimursen

Aedwarl L Banre
Iilerarm Bxecal vy [ Lrecior

BT Creen Gt
Hunulddu, | fawa )i
ik |3

Telepha:
B Bld 13

Frexjimik
TR SRT-1%
E-Mal
LanrCeE hrilkewehors

Trhsirg
et lsliwseh arp

&7

Resf. No.: PFLICELA 1752

Ociober 15, 20146

Ms. Jaelle Gore, Stewnrdship Division Chiel
CHTiee for Coastal Managemant

MNativmal Ocean Scrvice, 044

130% Toast West Highway, MIORMZ, Roam 10622
Silver Spring, Marvland 20u0

Drear M, Gare:

Ke: Drwalt Environmental Unpact Stacemsen {DEIm)
He'eia Mational Rstyarine Rescarch Rescrve [SERE

Thank you lor the apporunity o provide commenes on (he subjact TIELS.
We suppart the preferred alternative, whicl ineludes the cotire He'riy Community
Developinent Districl. We believe that the He'eis NER P (prederred alternative)
will supporr and assist wilh the On-going restiralion cfferls within fhe NERR alen,
a8 weell us provide much needed cehnival assistance, monitoring. and resvurces
heyond whar is carrently availuhle 1o the lumdecwrness, the lesseas and the
CLIMIMINiLy.

W ofter the following commenls on the suhject OEIS.

*  Proposed sctivities and nsca within the Jruperly ownel by the
Howaii Community Development Aurhority (HODAY includes
10*1 kalu (Lo panchy culivativn, organic agriculture,
afuapohics, ceolopival restorativn, cducatiomal and culuml
Tacilities. Seme of the discossions indicare v kalo cullivatron
only, Organic agdeultureTurming is wlso o integral pant «f the
restoralion effotl and should be included in the discussion,

*  The HCDA-owned parcel is Jeased 10 and Inanaged by Kiko'o
‘Wiwi, wlocal non-profit. A 32-veor pround lease between |he
HCDA and Kiko'o "Ciwi was excouted on January 1, 2010,

*  The DEIS slarcs that upproximately | acre of the wetlunds
within the 11T parce] have been converad 1o ko kalp, Tn
total, approximately 12 acres of wetlands have been converlsd
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Ms. Juell Gore, Stewnrdship Division Clief
Paae Twn
October 25, 2014

o ha'] kalo, urganic farming and appurtcoant wses inzheling
rads and kuauns (tave patch walls.

* —Torclanly (page 173), Kiko'o ‘Ciwi did nol receive o Seion
404 permit from (he USACE; rather. the USACE delormined
that 4 Section 04 permit w8 nor necessary for renwnvy] of
invasive vepctation, Gilling the s, excavuring soil and
otherwise restoring Bistoric tra paich walls and historic
uerricularal mouds,

Ir addivien, & Ceaservation Districe Uoe Permic [pape 173} is
nor requiced for the welland portiun af the HEODA, pares] 2« the
site: 1s zoned ‘Urban’, not “Conservation noder the State Land
Use District boundary map.

Thank ¥ou again for the aarunity © comment on the DEIS. Should e
any questions regarding this matter, please confart Susan Tamu af our Flanning
Office a (ROE) 504-1330,

r
d

o Acdward Los Banes
Y Interim Exeeutive Bilecior

ALB/DN/ST ok ‘?ﬂ D

o Mr Toe Asuncion, Office of Planning
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Response to Comment from Aedward Los Banos, Hawaii Community Development
Authority:

Thank you for your comments. See Generic Response 1. In addition, NOAA has included
information in the FEIS to address HCDA’s comments on the DEIS. These additions address
Clean Water Act Section 404 permitting for the 160-acre taro |0’i restoration, organic agriculture
and Conservation District Use permitting.

HCDA recommended that the information provided in the DEIS regarding CWA Section 404
permitting compliance for the activities described in the DEIS be revised to note that USACE’s
determination that a Section 404 permit was not necessary for several of the activities related to
restoration of the historic taro l0’'i. These comments were addressed in response to a previous set
of comment from U.S. EPA on page 263 of Appendix D. In response, NOAA has added additional
information to multiple sub-chapters of the FEIS to detail the Section 404 compliance of Kako‘o
‘Oiwi. Specifically, the FEIS now describes that Kako‘o ‘Oiwi submitted an application to USACE
in 2011 for coverage under Nationwide Permit #27 (Aquatic Habitat Restoration). Kako‘o ‘Oiwi
had sought permit coverage for its activities associated with the proposed 160-acre taro lo’i
restoration. The USACE determined that the work described (e.g., removal of invasive vegetation,
excavation and redisposition of existing soils inconnect with taro 1o’i restoration) would not result in
the discharge of more than “incidental fallback” into the jurisdictional waters of the U.S. The
USACE further found that, based on the BMPs proposed by Kako‘o ‘Oiwi, the proposed activities
would neither degrade nor have of the effect of degrading the jurisdictional waters in the area. As
a result, the USACE determined that a section 404 permit was not required.

HCDA also recommended that organic agriculture should be added to the list of proposed
activities described for the HCDA property in the FEIS. Subchapter 6.3.3 of the FEIS does identify
organic agriculture as part of the current activities on the HCDA portion of the preferred alternative
boundaries. Although part of the overall proposed activities by Kako‘o ‘Oiwi, the area impacted
from organic agriculture is small in comparison to the taro lo’i. The primary agricultural impacts
identified are connected to Kako‘o ‘Oiwi’s efforts to restore the taro lo’l and are expected to be
direct, long-term, major, and beneficial for the proposed reserve.

HCDA also noted that a Conservation District Use Permit (CDUP) was not required for the wetland
portion of the HCDA parcel. As a result, NOAA has a revised Subchapter 6.3.3.1 to remove
reference to the CDUP from the discussion of agriculture.

Finally, HCDA noted that 12 acres of wetlands have been converted to taro lo’l by Kako‘o ‘Oiwi at

this time rather than the one acre listed in the DEIS. The total areage number has been updated
in the FEIS to reflect the 12 acre number provided in Table 8.1 of the FMP.
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APPENDIX E. FEDERAL CONSISTENCY DETERMINATION

.E BAWID ¥ rsE

" OFFICE OF PLANNING Leo
| STATE OF HAWAN il

UF R O FLANYhG

j 235 Soulh Der=tania Sireal, Sth Flaor, Hanalul. Hawaii S5013 Tulepho |uno1 AE7 40
Mailing Address P 01, Box 2358, Hanolulu, Hawai SE904 [ |ana; 4075924
Ul g hplanring e gowr

Fel Mo, PP-23330

October 26, 2016

Mr Batt Chiagse

Coustal Managremem Specialist

Natiemal Oseamic and Aunospheric Admenistraticn
MOE, OMee Tor Coasal Manape-ner.

13035 Kast West ighway, 3SMO4H 10 Flooe
Sifver Spring, Maryland 20910

Do Mr. (hasag;

Subject:  Nowail Coastal Zons Management (CFM) Progran Federal Consisleney
Peview Joe Mropesed Deslgnation aod Manugement Flan Approval for the
Hecis Macional Favarine Rescarcl: Reserve {NERK), Kaneahe Bay, Oaly

The [awaii CZAM Progrnm has completed the federal consisteney review of the Ollice Gir
Coastal Management {OCM) consisleney delermination for e praposed designation and
Wanupement Flan spproval or the 1Teeis NERR, Kancobe Bay, Dahu, We vanewr wilh Lhe
OO delermination that the proposed federal upency activity is consistent Lo the maximum
cxtent practicable wilh the enforceable policies af the TTwall CEM Propram based on the
[odlewwing condicion.

This CZM federal consistency concurrence dogs not eover the eurcent and propsed
resiurce manipulation setivitics by site partners that are dentificd o the (lezla WERR
Drraft Managemst Flan, Scetion 10.2 Specitic Ressurce Menipolation Activities ot L lecls
MTRE, as well as futuee uelivities tha have not boen identiGed. Respurce manipalation
aclivities may require individual federal congislency reviow it they involve either a
Federal apeney eetivily. o federnl licettse or permnil, or {ederal assistance that is listed by
the Ilawaii CAM Program as requiving teview. This condition 15 nocossary 1o cosiee Bl
the propesed action 15 inplemented as reviewed Jos consistengy with the enforccable
polivies ol the Howail CEM Program. Hawnii Rovisod Sterates {TIRS) Chupler 2054,
Coustal Lone Manggement, i3 the faderally approved enforccable palicy of the 1awwii
CEM I"rapram that 15 applicable to this sonditio.

17 1B requirements for conditional conewrrenecs spoc:ed in 15 CFR § S3.40a4), (1]

through (3%, wre nel g, ther all pavties shall weat this comdifional concurrence letler us o
ableetion pursuant 1o 15 CTR, Perc %33, subpart O
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b | u.5.DEPARTMENT GF COMMERCE
Efu‘ %‘a 7 Matdonal Ocegaic and Atmoaphec Adminkstrathon
PR | Mfice for Cosctsl Mahagement
5 Silver Sprang Metro Center, Bulkling 4
,»“g 1305 East-wwesk Hig hway
Silver Spring Mandand 10

l
Coarga o

Septamber 14, 2016

hdr. Lea R. Asuncian

Tirecter

State af Hawait Otfice af Planning
P.O. 30w 2359

Honolulu, Hawasi 96204

Ra: Coastal Zotw Management Act Conglstency Determination
Propased Designation of He'eia Nationak Estuarine Rasearch Rasarva

Dear e Azuncion:

Pursuant to saction 307[ci1) of the Coastal Zone Management Act, 16 LL5.C & 1457(](1}, and the
Implementing regulations prorulgated at 15 C.FR. § 921L.4{b}, MOA# Office for Coastal Management
{OCK] Stewardship Diwision is submitting khis Consistency Determination ta the Hawai'i Coastal Zane
Marmagement Program {HCZMP) | Far the designaticn of the praposed He'ela Maticnal Estuarng
Resarch Rasares (the resdrns] Iy Kame'ohe Bay, Hawali and the approval of the State developed
management plan. The infarmation in this Congistenty Doeterminatlon |s provided pursuant ta .5 CFE.
§930.3% and |s belng sulwmitted In comptlance with 15 CF.R. part 330, subpart C.

Ceslgnatlon of the He'sla slte a5 the 29th reserve in the national system will provide a mone
coordinaied approach to managing the estuaring system that fosters collaboration in reaching comm.on
ghals for research, pduratinn and resaurce/cultural stewardship. Desigratlon aces not alter exlsting
state o federal regulations and authorltles of the resource agencies, land cwners, and lessees of the
lands and waters contained within the proposed boundarigs.  Additlonally, the proposed reserve will be
opevated by the Unlversity of Hawal'l lnstitute of Marine Biglogy in partnership with MOAA atd multpla
state ard lacal entities and be eligible for annual operatlonal fundlng from NOAA.

The propesed rezerve is Iocated in Kaneahbe Bay, on the northeastern or windward shore of the island of
Oahiy. The propased site includes a state park (185 acres) anits narcharh eaast, one of the largest
fishponds in the Hawarian Archipelags {83 acres) at ts estuaning border, 3 wezland restoration projest at
its upland (mauka) end (A0G aorac), and a University research |nctdute, HIME 28 acres] on Moku o Lo'e
{Coconk Island}, The 530-acke marlne porthon of the slte ingludes patch and fringing rewfs. lust outslde
the site baundary is the only barder reef in LS. waters,

The state developed managomont plan for the 1,285 aoe 5ite lays out three feundational programs far
research and manitering, edyucation and steswardship tied ta specific rese re goals and objectiyes,
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Physical impacts at khe zite will ba limibed 0 ongolng and planned activities by the key site partners
relaked to the rehabilltation of traditional agriculiural and aguaculture practicss ar the restoration of
targeted nativa habitats within the site beundaries.  The impacts of planmed or anticipated fture
facil Ities [n support of reserve programs would also be rmdted and subjecs to addition ervironene ntal
TEVIEYY.

The NOAR Dffice [or Coastal Mandgement believes that the proposed reserve woule support the goals
and polidies within the Hawal'i Coastal Zone Wanagement Program by improwirgg, codicnatlon hetween
exlsting federal, state, regignad and lacal programs, and increasing pubklc awareness of coastal
resources. 5pecificalby, the reseeve will suppar the protecrion and restorstion of slgalfleant historic and
cultural Hawalizn rasources and valuable ceastal ecosystems; promate the protection, use, and
development of marine and coastal resourees to assure their sustainabliby and stirmulate pulblic
awarer 8ss, edycation, and participatioh in coastal management.

Using tha HCZMP assessment Form {38a attachmert), the infarmation contained in this Conslstancy
Detorn Inatlon s derlved [argely from the He'eia Mational Estuarlne Research Resenrs Draf:
Envirgnmantal Impact Statement and Oraf Management Flan found at coast. nosagowcamfoempllance.
Based on a revlew of the enforceable polices faund i the HCZMFP Federal Cansistendy Assessment
Farm, OCM, through it Stewarndshlp Dlvisign, has dete mminad that the deslgnation and the
managemeant plan of the propased He'ela Matanal Estuaring Rezearch Reserve will be conslstent to the
maximum extent practicalle with the enforceatte palicies af the Haveal'| C2Zh Progrann,

Pursuant to 15 CF.K. & 930414, the Hawai'l Coastal Zone Management Program has G0 days fram receipt
of this letter in which to concur or object to this conslstan oy determination, or to regquest an extenslon
of zlme to review this matter. The State’s sancurrence will be presumed i the NOAR Cffice for Coastal
#anagement does not receive the State’s response on the B0 day frem receigt of thls determ ination.
The $tate’s respanse should be sent ta:

Mzttt Chasse

LCaastal Management Speclallst

Matlpnal Doeanic & Atmasphoric ddmilnistratlon
NOS, Offlee for Coastal Managemant

1305 East West Highway, $ShC4/10™ Floar
Slkver Spring MD 20010

Please let me dmasw ifyeu have amy guestions or contems. | can be reached at (240 533-0802 or
matt.chasse @ noad gov-

Hncareky,

hdate Chasse «

278



APPENDIX F. NATIONAL HISTORIC PRESERVATION ACT
CONSULTATION

LL5. DEFARTMEMNT OF COMMERCE

National Qceanic and Atmospheric Administration
Offica for Coastal Managemeant

Silwer Spring Melne Cenlan Buikling 4

1305 bas el Highway

Hlver Spring, Maryland 20970

28 November 2016

Alan Downer

Administrator & Deputy State Historic Preservation Officer
State Historic Preservation Division

Kakuhihewa Building

601 Kamokila Blwd., Suite 555

Kapolei, HI 96707

Dear Mr. Downer:

The State of Hawai‘i nominated the He‘ela estuary within the He‘eia Ahupua‘a and the
Kane‘ohe Bay watershed to be established as a National Estuarine Research Reserve (NERR).
The MERR System is a federal-state partnership administered by the National Oceanic and
Atmospheric Administration (NOAA) and established by the Coastal Zone Management Act of
1972, as amended. MERR sites are managed in order to facilitate long-term research and
mionitoring, education and training, and stewardship of coastal resources. The proposed
reserve would be managed by the Hawai'l Institute of Marine Bioclogy, in collaboration with
lxcal partners, and with oversight by NOAA. NOAA also provides states with technical
assistance, guidance, and funding. Funding supports such program purposes as research,
monitoring, facility construction and operation, teacher training, education, restoration, and
stewardship activities.

NOAA’s Office for Coastal Management Stewardship Division is proposing to approve the
designation of the He'eia NERR and approve the draft management plan. Pursuant to § 106 of
the National Historic Preservation Act of 1996 (NHPA), as amended, NOAA has determined that
this designation and approval of the draft management plan is an “undertaking” and is
therefore initiating consultation.

NOAA prepared a Draft Environmental Impact Statement (EIS) which describes the proposed
action and the affected environment and analyzes alternatives related to the proposed
designation, along with potential envircnmental impacts. The draft management plan
addresses research, monitoring, education, stewardship, and cultural resource needs for the
proposed reserve. Both of these documents can be found at

biips.//coast noaa sovicm/complianee/. NOAA is currently finalizing the final EIS.
Project Location:

The He'eia estuary is located within the Kane‘ohe Bay region on the windward side of O'ahu
and is the largest sheltered body of water within the main Hawaiian Islands. Unique within the
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reserve system, the proposed He'eia reserve would represent the only reserve within the
Hawsaiian Islands and the insular biogeographic region.

The proposed site encompasses 1,385 acres of coastal habitats incuding uplands (i.e.,
grasslands and shrublands), wetlands (i.e., streams, ponds, and freshwater and estuarine
wetlands), and marine habitats (i.e., patch reefs, sandy bottoms, and seagrass beds). The four
main components are profiled below.

# Upland areas (438 acres) fall within the Hawai‘i Community Development Authority
parcel in He'eia, as well as He'eia State Park. The development authority parcel lands
are a mix of wetlands and forested land. Proposed activities within this parcel would
include stream restoration, demonstration lol kalo (taro patches) cultivation and
aquaponics. He‘eia State Park protects historic and cultural sites and provides public
access and recreational opportunities.

#« Marine areas (822 acres), the largest component of the proposed reserve, are managed
by the State of Hawai'i, Department of Land and Matural Resources, and are comprised
primarily of patch and fringing coral reefs and sand flats.

# He'eia Fishpond (B8 acres) is owned by the Kamehameha Schools and is a pre-existing
use in the area being restored to promote food security through traditional aguaculture.

+ Moku o Lo'e (Coconut Island - 28 acres) is owned by the University of Hawai'l
Foundation and operated by the University of Hawai'i as a research lab under the
Hawai'i Institute of Marine Biology. The Hawai'l Marine Laboratory Refuge surrounds
the island and is the most protected habitat within the proposed reserve.

Historic Properties:

Section 5.2.2 of the Draft EIS provides a detailed description of the affected environment for
the cultural and historic setting of the proposed action and Section 6.3.2 provides the analysis
of the potential impacts to the cultural and historic setting of the proposed action.

Mative Hawailan Organizations have been involved throughout the entire reserve development
and designation process, including scoping and management plan development. These entities
would continue to be engaged through the implementation of the management plan. These
entities would be among the community members that benefit from reserve designation and
reserve programs.

Findings:

Based on the available information, including the spedific information presented in the DEIS,
NOAA has determined that the designation of the He'eia estuary as a Mational Estuaring
Research Reserve and approval of the state’s management plan will have no adverse effect on
historic properties. In addition, prior to NOAA providing subsequent funding for specific
activities under an approved reserve management plan, NOAA will conduct a targeted NHPA
Section 106 consultation, providing the site-specific details necessary to fully analyze the affects
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to historic properties. In accordance with 36 C.F.R. & B00_3(c)(4) of the NHPA, NOAA will
assume concurrence if no comments are received within 30 days of receipt of this letter.

Should you require any additional information, please contact me at (240)533-0725 or
patmarie_nedelka@noaa.gov.

Sincerely,

Patmarie 5. Nedelka
MEPA & Environmental Compliance
Coordinator

[« R. McWilliams, R.A., NOAA Federal Presenvation Officer
1. Gore, Office for Coastal Management

281



APPENDIX G. NATIVE HAWAIIAN ORGANIZATION
ENGAGEMENT

List of Native Hawaiian Organizations Contacted During DEIS Development
For contact information for each organization, visit https://www.doi.gov/hawaiian/NHOL. Please
note, this list is updated on a regular basis, and some organizations may have changed.

‘Aha Kane

‘Ahahui Siwila Hawai‘i O Kapdlei

Aha Kukaniloko Koa Mana mea ola kanaka mauli
Aha Moku O Kahikinui

Aha Moku o Maui Inc.

Aha Wahine

Ahupua‘a o Moloka'i

Aloha First

Association of Hawaiian Civic Clubs
Association of Hawaiians for Homestead Lands
Au Puni O Hawaii

Brian Kaniela Nae‘ole Naauao

Charles Pelenui Mahi Ohana

Council for Native Hawaiian Advancement
Friends of ‘lolani Palace

Friends of Moku‘ula, Inc.

George K. Cypher ‘Ohana

God’s Country Waimanalo

Hau‘ouiwi Homestead Association on Lana’i
Hawaiian Civic Club of Hilo

Hawaiian Civic Club of Wahiawa

Hawaiian Community Assets, Inc.

Ho Ohana

Ho‘okano Family Land Trust

Hui Ho‘oniho

Hui Huliau

Hui Kaleleiki Ohana

Hui Malama | Na Kipuna O Hawai‘i Nei

Hui Malama Ola Na ‘Oiwi

Kaha | Ka Panoa Kaleponi Hawaiian Civic Club
Kako‘o ‘Oiwi

Kalaeloa Heritage and Legacy Foundation
Kalama‘ula Mauka Homestead Association
Kalihi Palama Hawaiian Civic Club
Kamealoha

282


https://www.doi.gov/hawaiian/NHOL

Kamehameha Schools — Community Relations and Communications Group, Government

Relations

Kamiloloa One Ali‘i Homestead Association
Kanu o ka ‘Aina Learning ‘Ohana

Kapolei Community Development Corporation
Kawaihapai Ohana

Kingdom of Hawai'i

Ko‘olau Foundation

Ko‘olaupoko Hawaiian Civic Club

Koa lke

La‘i ‘Opua 2020

Lahui Kaka‘ikahi

Ma‘a ‘Ohana c/o Lani Ma‘a Lapilio
Machado-Akana-Aona-Namakaeha Ohana
Mahu Ohana

Mainland Council Association of Hawaiian Civic Clubs
Makaha Hawaiian Civic Club

Maku‘u Farmers Association

Malu‘chai Residents Association

Marae Ha‘a Koa

Meleana Kawaiaea, LLC

Menehune Foundation

Moku o Kaupo

Na Aikane O Maui

Na Ku‘auhau ‘o Kahiwakaneikopolei

N3 Kuleana o Kanaka ‘Oiwi

Na Ohana o Puaoi a me Hanawahine

Nanakuli Housing Corporation

Native Hawaiian Church

Native Hawaiian Economic Alliance

Native Hawaiian Education Council

Nekaifes Ohana

Office of Hawaiian Affairs

Order of Kamehameha |

Pacific Agricultural Land Management Systems
Pacific Justice and Reconciliation Center

Papa Ola Lokabhi

Papakolea Community Development Corporation
Partners in Development Foundation
Paukukalo Hawaiian Homes Community Association
Peahi Ohana

Piihonua Hawaiian Homestead Community Association
Royal Hawaiian Academy of Traditional Arts
The Friends of Hokule‘a and Hawai‘iloa
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The | Mua Group

Wai‘anae Hawaiian Civic Club

Waiehu Kou Phase 3 Association
Waimanalo Hawaiian Homes Association

Sample letter distributed to U.S. Department of Interior's Native Hawaiian Organization List
June 18, 2015

284



e U5, DEPARTMENT DF COMMERTE
a.,-‘ . -:“‘1%1 Hatlonal Ocennk and Atmnospheric Adminkstration
o - DiFica for Constal Matagemant
Y % Sllver Spring Matro Canter, Bullding 4
1305 East-West HioFuway
Sliver Speing, Mardand 20910

st

18 lune 2015

G, Umni Kai

‘Mha Kane

P03 Box 31303
Hanoluly, HI 96820-1303

Dzar Mr. Kal:
The State of Hawsi'i rominated the He‘ela estuary within the He'sia Ahupua‘a and the

Kahe'che Bay watershad te be established as a Natienal Estuarine Research Reserve {NERR).
The HERR Systam is i

als0 provides states with
technical assistance, guldance, and funding. Funding supports cuch program purposes a:

res=arch, menltaring, facill I rt education,
restoration, and ardship activities,

The nominated site| on the enclgsed map. The of potantial'&ffacts Inciude:
He'sia Stata Park (187 ra coast; Ha' N (BB acres} at its mstuarine

horder {whara traditional Hawailan aquaculture takes place); the He'sla watlands fwhare an
ongaing wetlands restoration project aims ta restors trae tonal agricuitural uses) at the
proposed site's upland end (405 acres); and the Hawal'l Insthiute of Marlne Biology (28 acres)
on Maku a Lo's (Coronut Island), An additional 530 acres of water area include patch and
finging reefs. lust gutslde the site Is a barriar raef. The total acreage of the proposed sits is
1,070 acras.

Section 106 of the Natlonal Historlc Presarvetion Act (NHF&) reguiras that federal agericiss
ldentify historic properties that may be Impacted by a federal undertaking, and seek to protect
thase properties that are listed, or eligible far listing, on the Nationa| Reglster of Histaric Places.
NHPA reguiations at 35 CFR Part 800 identlfy a process to determine site ellgibillty, to svaluate
patentlal impacts, and to dentlfy Impact avoldance or mitlgation actlons.
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NOAA which appreves the deslgnation of proposed MERRS, s currently evaluating the
nominated site. Oesignation as a NERR waowld constitute an “undettaking” under tha National
Historle Preservation Ack (NHPA]. Sse 36 Code of Faderal Regulations {C.F.R.} § 800.16fy).
Pursuant ta the NHPA, we are seaking your assistance In ldentifying properties within the area
of potential effects that may be eligible for the National Register listing, and providing us with
ary Informaton you may have relating to rellgious or cultural significance that your
organization attaches to the property that might be aFfected by designation of the NERR in
Hawsal™l. If you have any infarmiation you wish to share with us ahout tha site, please contact
ma. We would akso like to take this opportunity ta reguest your 2esistanca in identifylng any
addition a1 Matiwe Hawallan Organizations that may be interested M cormmenting on this action.
1f you: would llke 1o particpate as a consulting party, submit your reguest In writing te me at the
malling eddress provided |n this letter (below), See 36 CFR 800.3{f).

In additlon, as part of the eyvaluation pracess associated with Designation of the proposed
reserve, 3n Environme [ na ca with the
Matlanal Environm I be relea hlle camment,
Iikehy this autumng Ther ent perod, Inglugding a public hearing, 12
saliclt input on the

Please da not hesl C i : s | can be reachad
vl tebephone at (301} 563-1127, via mall at patmarie.nedelka@noan.aoy, or via mail addressed
to my attention and ssnt to: NOAR Offlca for Coastal Management, 1305 East West Hwy, 11™
Flaar, MfOCM-1, Sihvar Spring, Maryland 20810,

Pobmac, shsdusi

Fatmarie 5. Medelka
MEFA and Envlronmental Compliance Coordinator

Enclosure
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Enclosure: Map of Proposed Natlonal Estuarine Research Reserve Site

Praporad MERRS Sia - Hocln, Oohu
[ ] Mopoms WP Son

SAMPLE
LETTER
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Responses received from Native Hawaiian Organizations

Malo*hyi Evsidents Association
PO Box THW11
Kapolei, HI 96700

July 3, 2015

Pammarie 5. Nedelka

WHPA and Fovitetimertal Complismee Coordinator
Ciifice fer Cozsal kdandpement

1305 East-Wesl Highmay

Silver Spring, MDD 20910

Aloha ws, Hedolka-

Malallo fior inviling Malu'chal Resldents Assnciztion to submit comment oa the Slebe of Hroaii's
numinaticn of He'ala sstoary 0 be sstablished ss a Mationd] Tsnerine Research Resatve (WERR] im
Kineohe Day.

Specifically, your leller seeke our gssistance in idemtifying properties within dw: area of puienlisl effects
that may be eligible for the National Register Lisling, and providing you with any information we mey
have relating (o the religions o cullunl significance Gial our orpanizstion ataches Lo the propcrty that
moiyght be affopied by desipmation of fhia WERR in Fawai'i.

In addition, you alse asked for assistance in identifying agy additicoal Mative Hawaiian Ormpsamizationg
aul mary be of meersst in commenting o this setion.

Wheen a sita for review is Jocated in ancther ahupus®a (district) of our fsland in which we have lite
conhection ar familiacdey; it is oor arganizstions" practice 30 dofor conttments to thosg with closer Les,
histerieal ktiwdedpe andfor cultuwml prectitionsrs with Gmmilinrity of the review site.

Your beller did not list any Native Hawaiinn Organtewivns (4HCS) serving the shupua‘a of Koo' olawpoko
which 1 found disturbing. Distarbing becaise | am awars there are several NEO's who [or coumtloss
yoars have heon and continue m be very invalwed with restortion projiecly bath matoka and sekai.

1 ask that yeu kindly include and consult with Faopae O [le*eiu — PO Hox £355, Kiine"ohe, "E744 and
Ko slaupoks Hawadian Civie Club — .0 Box 864, Kuncohe, H %6744, Dol of these orgenizations can
edircaid and provide s wealth of infortiation o the pass religious ond cultural practices of pur ancestors;
and their prosent efiiorts 1o restors these placey umd practices 1o enstr our fitmre gonerstions will huve e
Tlace to combnue Bving our culture.

W ere supportive of esteblishing He'eia esivury us 2 National Estuarite Rescarch Resarys (NERK} in
Koo obe Bay.

Homalani Schaedel
President

288



FHONE (898) G54-1288 FAN, (808 B54-1508

&

BTATE OF HAWAL'
CFFICE OF HAYWARAN AFFAIRS
560 N. HIMITZ Hw., SUITE 00
HOMOLULLL, HA! 88817

RO 547520

Taly ¥, 2015

Patmaric 5. Wedefka

Notichal Oceanic and Atmespheric Adoinistulion
1305 East-West Hiphwey

1% Flaor SAM-1

Silver Spring, MDD 20010

Be:  Bequest for Consultation Under FHPA Section 106 for the State of Tlawsi’l Momination
of the He'oia Estuary to be Established us & Nadonal Esmarine Research Regerve
He'cin Ahopen’s, Ko'elaupoke Mok, O'sho Mokepoai

Aloha Ms. Nedelka:

The COffice of Hawaiiyn Affairs (OHAY 5 in wevedpt of your Junz 18, 2015 lether
fexjllesting consullation under the Nationy] Higtoric Presorvation Act Section 106 for (e Stute of
Hawni'i noroinution of He'eia esuary as a National Tstuarine Research Reserve (NERR).

CHA 15 he constitwtionally established budy responsible tor protecting and promoting
the rights of Native Hawaiiens, Hawai'l law mandates OHA to “[slorve 85 the principal publie
agency in the State of ITuwai'i responsible for the performance, development, and coordination
ol proyrwms und aectivities relating to natve Hawniinns and Bawaiians: . and [t]o assess e
policies and practices of olber agencies impacting on native Huwsiisns and Hawziians, and
comducting advocacy efform for netive Huwalians and Hawaiians.” Hlawai‘i ey, Stat, § 10-3,

The NERE is administered by the Mational Oceanic and Atmospheric Adminiatration
(NOAA] faciliteting lang-term research and monitoring, vduestion and training, and stewardship
of coastal resources. The witvary will be managed by the Hawai'i Insiitwis of Marine Biology in
culluboration with local pactiers, and oversight from NOA A,
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Panmarie 5. Medelky
July 7, 2015
Paga 2

OHA is aware of thi: following historic sices within the He'sia Ahupua‘al:
v [oko 1I'a 0 He'cia: He'via Fishpond
o SBwile Invenlory of THstoric Places (3IHP) 50-80-10-00327
* He'sia Kaea Terrace
o SHP 50-80-10-04135
v He®ia Ko Slope Cul
o BIHF 50-80-10-041 34
=« He*zia Kea Platform
a  SIHF 50-30-10-04137
+ He*eia Kea Relainmg Walls
o SIHT 50-80-10-041 38
= He*sia Kea MoundTlatfonm
a  SHP 50-80-10 04139
+  Hevia Fey Relpinmy Walls
o SIHP 50-80-10-04140
* He'eia Kea Shrine
2 SIHFP 50-30-10-(4144

OHA would like to suggest that the following eniitivs sed individeals be contaceed:
« Kako'o ‘Oiwi
+  Hawar'i Inatilute of Marine Riclogy
+  Ko'olaupoko Hawaiian Civic Club
* Kamaaina Kids
* Pacpae o Tl:'ia
*  The Namre Consarvancy of Tawa ‘i
»  Papahana Kuvaola
v Hawaii Commuomily Development. Anthority, and
v Consarvation Intermational, Hawai®i

Mahale for the apporunity to consult  Should you have gny guesticns, please contact
Jeannin Jeremniah at 504- 1 TS0 or by ermoudl 4@ jeanning® cha.ore.

"0 wran tho ofi wie ke o1 ‘1o,
C-’\_F-—Q}‘QI-C

Kamana ‘opone 3. Crabbe, Ph.D.

Ka Pouhune, Chiel Exccutive QfTicer

KCiji

' Theue historic sitey are Jisted on OHA's gengraphical infoenarinn systarn [El5} Kipaka | alabas:
www klkadalitage 2o
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List of Native Hawaiian Organizations Contacted During DEIS/DMP Public Comment
For contact information for each organization, visit https://www.doi.gov/hawaiian/NHOL. Please
note, this list is updated on a regular basis, and some organizations may have changed.

‘Aha Kane

‘Ahahui Siwila Hawai‘i O Kapdlei

Aha Kukaniloko Koa Mana mea ola kanaka mauli
Aha Moku O Kahikinui

Aha Moku o Maui Inc.

Aha Wahine

Ahupua‘a o Moloka'i

Aloha First

Association of Hawaiian Civic Clubs
Association of Hawaiians for Homestead Lands
Au Puni O Hawaii

Brian Kaniela Nae‘ole Naauao

Charles Pelenui Mahi Ohana

Council for Native Hawaiian Advancement
Friends of ‘lolani Palace

Friends of Moku‘ula, Inc.

George K. Cypher ‘Ohana

God’s Country Waimanalo

Hau‘ouiwi Homestead Association on Lana'i
Hawaiian Civic Club of Hilo

Hawaiian Civic Club of Wahiawa

Hawaiian Community Assets, Inc.

Ho Ohana

Ho‘okano Family Land Trust

Hui Huliau Inc.

Hui Kaleleiki Ohana

Hui Malama Ola N3 ‘Oiwi

Imua Hawaii

Kaha | Ka Panoa Kaleponi Hawaiian Civic Club
Kako‘o ‘Oiwi

Kalaeloa Heritage and Legacy Foundation
Kalama‘ula Homesteaders Association
Kalihi Palama Hawaiian Civic Club
Kamealoha

Kamehameha Schools — Community Relations and Communications Group, Government
Relations
Kamiloloa One Ali‘i Homestead Association

Kanu o ka ‘Aina Learning ‘Ohana

Kapolei Community Development Corporation
Kauwahi ‘Anaina Hawai‘i Hawaiian Civic Club
Kawaihapai ‘Ohana
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Ke One O Kakuhihewa

Kingdom of Hawai'i

Ko‘olau Foundation

Ko‘olaupoko Hawaiian Civic Club

Koa lke

Kuloloi'a Lineage — | ke Kai ‘o Kuloloi'a
La‘i ‘Opua 2020

Lahui Kaka‘ikahi

Ma‘a ‘Ohana c/o Lani Ma‘a Lapilio
Machado-Akana-Aona-Namakaeha Ohana
Mahu Ohana

Mainland Council Association of Hawaiian Civic Clubs
Makaha Hawaiian Civic Club

Maku‘u Farmers Association

Malu‘chai Residents Association
Marae Ha‘a Koa

Meleana Kawaiaea, LLC

Menehune Foundation

Moku o Kaupo

Na Aikane O Maui

Na Koa lkaika Ka Lahui Hawaii

Na Ku‘auhau ‘o Kahiwakaneikopolei
Na Kuleana o Kanaka ‘Oiwi

Na Ohana o Puaoi a me Hanawahine
Nanakuli Housing Corporation

Native Hawaiian Chamber of Commerce
Native Hawaiian Church

Native Hawaiian Economic Alliance

Native Hawaiian Education Council

Native Hawaiian Hospitality Association

Nekaifes Ohana

Office of Hawaiian Affairs

Order of Kamehameha |

Pacific Agricultural Land Management Systems
Pacific Justice and Reconciliation Center

Papa Ola Lokabhi

Papakolea Community Development Corporation
Partners in Development Foundation

Paukukalo Hawaiian Homes Community Association
Peahi Ohana

Piihonua Hawaiian Homestead Community Association
Royal Hawaiian Academy of Traditional Arts

Sovereign Councils of the Hawaiian Homelands Assembly
The Friends of Hokule‘a and Hawai‘iloa
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The | Mua Group
Wai‘anae Hawaiian Civic Club

Waiehu Kou Phase 3 Association
Waimanalo Hawaiian Homes Association

Sample letter distributed to U.S. Department of Interior's Native Hawaiian Organization List
August 25, 2016.
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A National Oceanic and Atmospheric Administration

%,

— U.S. DEPARTMENT OF COMMERCE
Mn e

_s kK Office for Coastal Management
s, 3 Silver Spring Metro Center, Building 4

»

Srares ot ™ 1305 East-West Highway
Silver Spring, Maryland 20910

25 August 2016

G. Umi Kai

‘Aha Kane

P.O. Box 31303

Honolulu, HI 96820-1303

Dear Mr. Kai:

The State of Hawai ‘i nominated the He“eia estuary within the He‘eia Ahupua‘a and the Kane ‘ohe Bay
watershed to be established as a National Estuarine Research Reserve (NERR). The NERR System is a
federal-state partnership administered by the National Oceanic and Atmospheric Administration (NOAA)
and established by the Coastal Zone Management Act of 1972, as amended. NERR sites are managed in
order to facilitate long-term research and monitoring, education and training, and stewardship of coastal
resources. The proposed reserve would be managed by the Hawai‘i Institute of Marine Biology, in
collaboration with local partners, and with oversight by NOAA. NOAA also provides states with
technical assistance, guidance, and funding. Funding supports such program purposes as research,

monitoring, facility co ction and operation, teacheg, traigi ucation, resterati nd stewardship
activities.

NOAA announces the availabili al Impact Statemengfor the designation of the
proposed He‘eia Na his docume agement plan for

the proposed NERR are available for review at coast.noaa.gov/czm/compliance, or may be obtained by
email request at coastal.info@noaa.gov. This Draft Environmental Impact Statement, prepared in

accordance with the National Environme , describes the proposed action
and the affected envif@nment yzes altérnatives the propose ation, along with
potential environmenfal impac raft managemen res€aiehyMonitoring, education,

stewardship, and cultliral resoutce needs for t propost

Section 106 of the National Historic Preservation Act (NHPA) requires that federal agencies consult with
Native Hawaiian organizations when federal undertakings may have an effect on historic properties and to
seek to avoid unnecessary harm to historic properties from such undertakings'. Pursuant to NHPA,
NOAA’s Office for Coastal Management contacted more than 80 Native Hawaiian organizations (see
Appendix 3 of Draft Environmental Impact Statement) on June 18, 2015, to: (1) gain assistance with
identifying properties within the area of potential effect that might be eligible for listing on the National
Register of Historic Places; (2) request information related to the significance any such organizations
attach to the areas potentially affected by the proposed action; (3) invite Native Hawaiian organizations to
advise NOAA if they would like to participate in the NHPA consultation process as a consulting party;
and (4) identify any additional Native Hawaiian organizations to involve in the process. OCM received
two responses to this letter in July 2015, one from the State’s Office of Hawaiian Affairs, and one from
the Malu‘ohai Residents Association. Neither respondent requested to be a consulting party, as provided
for under NHPA. In its response letter, the Office of Hawaiian Affairs identified ei ght historic sites for
considerations. The two response letters collectively identified a total of nine organizations to engage, all
of which NOAA had already coordinated with in some fashion.

! See Section 5.2.2 of Draft Environmental Impact Statement for a detailed description of the affected environment
for the cultural and historic setting of the proposed action and Section 6.3.2 for an analysis of the impacts to the
cultural and historic setting of the proposed action.
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NOAA welcomes your input. The Draft Environmental Impact Statement (DEIS) and Draft Management
Plan (DMP) will be available for a forty-five day public comment period beginning September 2, 2016.
See Figure 4.1 in the Draft Environmental Impact Statement for a map of the areas being considered for
inclusion within the He‘eia NERR. If you have information you wish to share with us relating to
religious or cultural significance that you attach to these areas or other information you wish to
communicate with us about the site, please let me know by the close of the public comment period on
October 17, 2016. If you would like to be a consulting party pursuant to NHPA, please submit your
request in writing to me at the address below by October 17, 2016. NOAA intends to make a formal
determination pursuant to Section 106 of the NHPA about the potential effects to historic properties later
this year or early in 2017.

One public hearing on the DEIS/DMP will be held at the following time and location:
6:00 p.m. to 7:00 p.m.
Thursday, October 6, 2016
He‘eia State Park
46-465 Kamehameha Highway
Kane‘ohe, HI 96744

Written comments on the DEIS/DMP will be accepted until October 17, 2016 (but cannot be submitted

before September 2,
e Electronic
Rulemaking

Responsible Officia 11

Assistant Administrator for Ogean Servia w »astal Zone
geme
Program Official: Gore,"Stewardship Div f

Office for Coastal Management

National Ocean Service, NOAA

1305 East West Highway, N/OCM2, Room 10622
Silver Spring, MD 20910.

Please do not hesitate to contact me if you have any questions on the DEIS/DMP or consultation under
NHPA. I can be reached via telephone (240) 533-0725 » Via email at patmarie.nedelka@noaa.gov, or via
mail addressed to my attention and sent to: NOAA Office for Coastal Management, N/OCM1, 1305 East
West Highway, Silver Spring, Maryland 20910.

Sincerely,

Kinges, Jexevm é/amm'e Nedeblco,_

Patmarie S. Nedelka
NEPA and Environmental Compliance Coordinator
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APPENDIX H. FEDERAL RESPONSES FOR PROTECTED
RESOURCES CONSULTATIONS
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Mail

lan lundgreninoaa. goy

Mo i Inbax Moea
Re: Heeia NERR: Designation EFH consuliation letter [ e T
lan Lundgnan - HOAS Al
1o ma, Semastha, Jean, Krising
Aura M,
mmﬂ 2015 rocadvied & reguest from MOWA DM 1o vkt He'sla NERR DEIS. On Septemiber 23, 2018 FIRD: o OO
will Bt achsrsaly afsct Fish Haldbt fssed aitichd for your mecords). Fevisions wes made o B E12 and o consuiiation

8 Oetnbar 34, 216 FIRD eontinues io Mlﬂrﬂ Ok debarmmination Hmmm—mmmmuwu e Ho'ald
aliects to EFH. o o decsss iy of & prgy ihis HERR.

Lastty, witiia FIFIC Al £001in 156 15 b Grgigied 88 miich 55 O weiskd B sspscially aarty in Dlansiag irockssas, FIRO B not obiigated b nspond

banmin oo, whdn thirs il b r v affas 1o EFH. Madirar iha EFH sonsuliation o W M invetn E it Faliaty Critia hwabion |
ﬂ“nquu-mmmﬂnhm ation agen=y, mist mskes h nEs delemnation
-ﬂl-m comsulation if, in e OCM's view tha iy acharaly et BFH IT the OOM delusings. St T action wosld not s
onigation b comsut persuant 1o e MS4 EFH sonsutiation

e Lendgeen
Eevertoa i Habitnt {LymisnrTach]
HOAA Fisheriss, Pacilic islands Regional Do

Mckile: (207) Sd2-3851
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APPENDIX |. BEST MANAGEMENT PRACTICES FOR
PROTECTED RESOURCES

Hawaiian Hoary Bat

e Theendangered Hawaiian hoary bat may be present within the proposed project area. The
Hawaiian hoary bat roosts in both exotic and native woody vegetation and will leave young
unattended in “nursery” trees and shrubs when they forage. If trees or shrubs suitable for
bat roosting are cleared during the breeding season, there is arisk that young bats could
inadvertently be harmed or killed.

e To minimize impacts to the endangered Hawaiian hoary bat, woody plants greater than 15
feet (4.6 meters) tall should not be disturbed, removed, or trimmed during the bat birthing
and pup rearing season (June 1 through September 15).

e Additionally, Hawaiian hoary bats forage for insects from as low as three feet to higher
than 500 feet above the ground. When barbed wire is used in fencing, Hawaiian hoary bats
can become entangled. It is recommended that barbed wire not be used for fencing or only
within 2 inches of the ground surface.

Hawaiian Goose

e If Hawaiian goose (néné) appears within 100 feet (30.5 meters) of ongoing work, all activity
will be temporarily suspended until the animal leaves the area of its own accord.

e Moreover, if any number of néné are observed loafing or foraging within the project area
during the néné breeding season (October through March), a biologist familiar with the
nesting behavior of néné will survey in and around the project area prior to the resumption
of any work, or after any subsequent delay of work of three or more days (during which the
birds may attempt to nest).

e Ifanestis discovered within aradius of 150 feet of proposed work, or a previously
undiscovered nest is found within said radius after work begins, all work will cease
immediately and the U.S. Fish and Wildlife Service will be contacted for further guidance.

Sea Turtle

¢ Sandy beaches in Hawai‘i and the Pacific Islands may be used by nesting sea turtles.

e Optimal nesting habitat is a dark beach free of barriers that restrict their movement.

e Nesting turtles may be deterred from approaching or laying successful nests on lighted or
disturbed beaches. If they do come ashore, they may become disoriented by artificial
lighting.

o Ifthey do come ashore, they may become disoriented by artificial lighting, leading to
exhaustion and placement of anest in an inappropriate location (such as at or below the
high tide line where nests are unlikely to be successful). Hatchlings that emerge from
unprotected nests may be disoriented by artificial lighting.

e Seaturtles come ashore to nest on beaches from May through September, peaking in
June and July.

e Construction on or in the vicinity of sea turtle nesting beaches can result in sand
compaction, beach erosion, and increase in direct and ambient light pollution.

e The rate of habitat loss because of erosion and escarpment may be increased when
humans attempt to stabilize the shoreline, either through re-nourishment or through
placement of hard structures, such as sea walls or pilings.
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e Off-road vehicle traffic also contributes to habitat loss through erosion, especially during
high tides or on narrow beaches where driving is often concentrated on the high beach
and fore dune.

e To avoid crushing seaturtle nests or increased erosion, driving should be restricted to
existing roads.

e No hard structures such as seawalls should be constructed and dune vegetation should
not be cleared.

Best Management Practices (BMP) for General In-Water Work Including Boat and Diver
Operations

January 2015

National Marine Fisheries Service Protected Resources Division recommends implementation
of the following best management practices (BMPs) to reduce potential adverse effects on
protected marine species. These BMPs are not intended to supplant measures required by any
other agency, and compliance with these BMP shall always be considered secondary to safety
concerns.

All workers associated with this project, irrespective of their employment arrangement or
affiliation (e.g. employee, contractor, etc.) should be fully briefed on required BMP and the
requirement to adhere to them for the duration of their involvement in this project.

A. Constant vigilance shall be kept for the presence of ESA-listed marine species during all
aspects of the proposed action, particularly in-water activities such as boat operations, diving,
and deployment of anchors and mooring lines.

1. The project manager shall designate an appropriate number of competent observers to
survey the areas adjacent to the proposed action for ESA-listed marine species.

2. Surveys shall be made prior to the start of work each day, and prior to resumption of work
following any break of more than one half hour. Periodic additional surveys throughout the
work day are strongly recommended.

3. All work shall be postponed or halted when ESA-listed marine species are within 50 yards of
the proposed work, and shall only begin/resume after the animals have voluntarily departed
the area. If ESA-listed marine species are noticed within 50 yards after work has already
begun, that work may continue only if, in the best judgment of the project supervisor, that
there is no way for the activity to adversely affect the animal(s). For example; divers
performing surveys or underwater work would likely be permissible, whereas operation of
heavy equipment is likely not.

4. Before entering the water, all divers shall be made aware of ESA-listed corals, and the
requirement to avoid contact with those organisms while performing their duties. This shall
include taking measures to avoid kicking the reef with fins and to secure dive and survey
equipment in a manner that will prevent that material from being drug across the substrate.

5. Special attention will be given to verify that no ESA-listed marine animals are in the area
where equipment or material is expected to contact the substrate before that
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equipment/material may enter the water. This includes the requirement to limit anchoring to
sandy areas well away from coral.

6. All objects will be lowered to the bottom (or installed) in a controlled manner. This can
include the use of buoyancy controls such as lift bags, or the use of cranes, winches, or
other equipment that affect positive control over the rate of descent.

7. In-water tethers, as well as mooring lines for vessels and marker buoys shall be kept to the
minimum lengths necessary, and shall remain deployed only as long as needed to properly
accomplish the required task.

8. When piloting vessels, vessel operators shall alter course to remain at least 100 yards from
whales, and at least 50 yards from other marine mammals and sea turtles.

9. Reduce vessel speed to 10 knots or less when piloting vessels at or within the ranges
described above from marine mammals and sea turtles. Operators shall be particularly
vigilant to watch for turtles at or near the surface in areas of known or suspected turtle
activity, and if practicable, reduce vessel speed to 5 knots or less.

10. If despite efforts to maintain the distances and speeds described above, a marine mammal
or turtle approaches the vessel, put the engine in neutral until the animal is at least 50 feet
away, and then slowly move away to the prescribed distance.

11. Marine mammals and sea turtles shall not be encircled or trapped between multiple vessels
or between vessels and the shore.

12. Do not attempt to feed, touch, ride, or otherwise intentionally interact with any ESA-listed
marine species.

B. No contamination of the marine environment shall result from project-related activities.

13. A contingency plan to control toxic materials is required.

14. Appropriate materials to contain and clean potential spills shall be stored at the work site,
and be readily available.

15. All project-related materials and equipment placed in the water shall be free of pollutants.

16. The project manager and heavy equipment operators shall perform daily pre-work
equipment inspections for cleanliness and leaks. All heavy equipment operations shall be
postponed or halted should a leak be detected, and shall not proceed until the leak is
repaired and equipment cleaned.

17. Fueling of land-based vehicles and equipment shall take place at least 50 feet away from
the water, preferably over an impervious surface. Fueling of vessels shall be done at
approved fueling facilities.

18. Turbidity and siltation from project-related work shall be minimized and contained through
the appropriate use of erosion control practices, effective silt containment devices, and the
curtailment of work during adverse weather and tidal/flow conditions.

19. A plan shall be developed to prevent debris and other wastes from entering or remaining in
the marine environment during the project.
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APPENDIX J. GLOSSARY OF HAWAIIAN WORDS*

*Glossary adapted from the proposed He‘eia National Estuarine Research Reserve final
management plan (2016)

The Hawaiian translations are from Pukui and Elbert (1986). For some of the words, a more
contemporary meaning may be used by Hawaiians today; for these words they are placed
before the Pukui and Elbert (1986) translations and marked with “(common).”

The ‘okina and the kahako are diacritical markings that are part of the Hawaiian alphabet and
used in the Hawaiian words. The ‘okina, or glottal stop, is found only between two vowels or at
the beginning of a word that starts with a vowel. A break in speech is created between the

sounds of the two vowels. The pronunciation of the ‘okina in the word Kako‘o is similar to saying

“ka-koh-oh.” The kahako is found only above a vowel. It stresses or elongates a vowel sound
from one beat to two beats. The kahako is written as a line above a vowel. There are differing
pronunciations of some words depending on the area or island.

Hawaiian Word | English Translation

‘aha moku A system of best practices based on indigenous resource
management practices within specific moku (district) boundaries to
sustain resources and the community of that moku

A series of district councils that would manage land and natural
resources for tenants and the community through the implementation
of site specific cultural conservation coupled by utilitarian practices.

ahupua‘a Land division usually extending from the uplands to the sea, so called
because the boundary was marked by a heap (ahu) of stones
surmounted by an image of a pig (pua‘a), or because a pig or other
tribute was laid on the altar as tax to the chief.

akua ki'i Image representing a god.

‘aina Land.

alifi Chief, chiefess, officer, ruler, monarch, peer, headman, noble,
aristocrat, king, queen, commander.

‘ama‘ama Mullet (Mugil cephalus), a very choice indigenous fish.

‘aumakua Family of personal gods, deified ancestors who might assume the

shape of sharks, owls, hawks [etc.]. A symbiotic relationship existed:;
mortals did not harm or eat ‘aumakua, and ‘aumakua warned and
reprimanded mortals in dreams, visions, and calls. Aumakua—plural

of ‘aumakua.
‘auwai Ditch, canal, water conveyance channels
awa Milkfish (Chanos chanos).
hala Pandanus or screw pine (Pandanus odoratissimus).
halau Meeting house.
hau Lowland tree (Hibiscus tiliaceus), found in many warm countries,

some spreading horizontally over the ground forming impenetrable
thickets, and some trained on trellises.

heiau Pre-Christian place of worship, shrine; some heiau were elaborately
constructed stone platforms, others simple earth terraces. Many are
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Hawaiian Word

English Translation

preserved today.

kalo Taro (Colocasia esculenta), a kind of aroid cultivated since ancient
times for food, spreading widely from the tropics of the Old World. In
Hawai‘i, taro has been the staple from earliest times to the present,
and here its culture developed greatly, including more than 300 forms.

konohiki Overseer, headman of an ahupua‘a land division under the chief; land
or fishing rights under control of the konohiki.

kuapa Wall of a fish pond.

kuauna Taro patch walls (common). Bank or border of a taro patch; stream
bank.

kuleana Native Hawaiian land rights (common). Right, privilege, concern,

responsibility, title, business, property, estate, portion, jurisdiction,
authority, liability, interest, claim, ownership, tenure, affair, province.

kupuna, kiipuna

Elders (common). Grandparent, ancestor, relative or close friend of
the grandparent’s generation, grandaunt, granduncle. Kipuna—plural
of kupuna.

limu Seaweed, algae (common)

loi Irrigated terrace, especially for taro, but also for rice; paddy.

lo‘i kalo Irrigated taro patch.

loko i‘a Fishpond (common).

loko i‘a kalo Combined fishpond and taro patch.

makaha Sluice gate, as of a fishpond; entrance to or egress from an
enclosure.

makai Toward the sea.

mauka Toward the mountain.

moku District, island, islet, section.

mo‘olelo Story, tale, myth, history, tradition, literature, legend, journal, log,
yarn, fable, essay, chronicle, record, article; minutes, as of a meeting.
(From mo‘o ‘Glelo, succession of talk; all stories were oral, not
written.)

poi The Hawaiian staff of life, made from cooked taro corms, or rarely
breadfruit, pounded and thinned with water.

‘uala Sweet potato (Ipomoea batatas).

uhi Yam (Dioscorea alata).

wahi pana Celebrated, noted, or legendary place.

wai Fresh water (common).

waiwali Wealth, abundance, prosperity.
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Common and Scientific Names for Plants and Animals

Common Names Possible Scientific Names Source
Hawaiian Other Genus Species
‘a‘ama crab Grapsus grapsus Pukui and
Elbert 1986
aholehole juvenile ahole | Kuhlia xenura Hoover 1993
(Hawaiian
flagtail)
‘anae Striped mullet | Mugil cephalus Hoover 1993
(full-sized)
‘ama‘ama striped mullet | Mugil cephalus Hoover 1993
awa milkfish Chanos chanos Hoover 1993
haole (kihonu) | white crab Portunus sanguinolentus | Pukui and
Elbert 1986
hau beach hibiscus | Hibiscus tiliaceus Wagner et al.
1999
kalo taro Colocasia esculenta Wagner et al.
1999
kihonu crab Portunus sanguinolentus | Pukui and
Elbert 1986
limu ‘ele‘ele seaweed, Entermorpha prolifera Abbott and
algae Williamson
1974
limu seaweed, Grateloupia filicina Abbott and
huluhuluwaena | algae Williamson
1974
limu kohu seaweed, Asparagopsis taxiformis Abbott and
algae Williamson
1974
limu manauea seaweed, Gracilaria coronopifolia Abbott and
algae, Ogo Williamson
1974
mamaki an endemic Pipturus spp.* Wagner et al.
nettle 1999
manini convict tang Acanthurus triostegus Hoover 1993
‘0'io bonefish Albula spp.* Hoover 1993
‘Olena turmeric Curcuma domestica Pukui and
Elbert 1986
‘Opae 1010 brackish-water | Penaeus marginatus Pukui and
shrimp or Elbert 1986
prawn
weke goatfish Mulloidichthys spp.* Hoover 1993

* spp. = multiple species
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APPENDIX K. GAP ANALYSIS FOR THE PROPOSED HE‘EIA
NATIONAL ESTUARINE RESEARCH RESERVE
PROGRAMMATICEIS

See attachment
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APPENDIX L. NATURAL, CULTURAL, AND SOCIOECONOMIC
IMPACT ANALYSIS FOR THE PROPOSED HE‘EIA NATIONAL
ESTUARINE RESEARCH RESERVE

See attachment
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