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4.0 RESTORATION PLANNING
4.1 RESTORATION STRATEGY

The goal of restoration under OPA is to compensate the public for injuries to natural resources and
services from the May 14, 1996 Chevron pipeline oil spill. OPA requires that this goal be achieved
by returning injured natural resources to their baseline condition and, if possible, by compensating
for any interim losses of natural resources and services during the period of recovery to baseline.

Restoration actions under the OPA regulations are either primary or compensatory. Primary
restoration is action(s) taken to return injured natural resources and services to baseline on an
accelerated timeframe. The OPA regulations require that Trustees consider natural recovery
under primary restoration. Trustees may select natural recovery under three conditions: (1) if
feasible, (2) if cost-effective primary restoration is not available, or (3) if injured resources will
recover quickly to baseline without human intervention. Alternative primary restoration activities
can range from natural recovery to actions that prevent interference with natural recovery to more
intensive actions expected to return injured natural resources and services to baseline faster or
with greater certainty than natural recovery.

Compensatory restoration is action(s) taken to compensate for the interim losses of natural
resources and/or services pending recovery. The type and scale of compensatory restoration may
depend on the nature of the primary restoration action and the level and rate of recovery of the
injured natural resources and/or services given the primary restoration action. When identifying
the compensatory restoration components of the restoration alternatives, Trustees must first
consider compensatory restoration actions that provide services of the same type and quality, and
of comparable value as those lost. If compensatory actions of the same type and quality and
comparable value cannot provide a reasonable range of alternatives, Trustees then consider other
compensatory restoration actions that will provide services of at least comparable type and quality
as those lost.

In considering restoration for injuries resuiting from the Incident, the Trustees first evaluated
possible primary restoration for each injury. Based on that analysis, the Trustees determined that
no primary restoration, other than natural recovery for ecological injuries, was appropriate. Thus,

with the exception of the natural recovery alternative, only compensatory restoration projects are
presented below.

Compensatory restoration alternatives must be scaled to ensure that the size or quantity of the
proposed project reflects the magnitude of the injuries from the spill. The Trustees relied on the
OPA regulations to select the scaling approach for compensatory restoration actions. The
Trustees selected different scaling approaches for the ecological and the lost human use projects.
Those approaches will be discussed in the sections dealing with those proposed projects.

Several of the restoration alternatives included in this section are based on conceptual designs
rather than detailed engineering design work or operational plans. Therefore, details of specific
projects may require additional refinements or adjustments to reflect site conditions or other
factors. Restoration project designs aiso may change to reflect public comments and further
Trustee analysis. The Trustees assume that implementation of restoration will begin in 1999-
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2000. Should actual implementation be substantially delayed beyond this time period, the
Trustees may revise their scaling calculations.

4.2 EVALUATION CRITERIA

The OPA regulations (15 CFR 990.54) require that Trustees develop a reasonable range of
primary and compensatory restoration alternatives and then identify the preferred alternatives
based on the six criteria listed in the regulations:

1. Cost to carry out the aiternative,
Extent to which each alternative is expected to meet the Trustees' goals and
objectives in returning the injured natural resources and services to baseline
and/or compensating for interim losses,

3. Likelihood of success of each alternative,

4. Extent to which each aiternative will prevent future injury as a result of the
incident, and avoid collateral injury as a result of implementing the alternative,

5. Extent to which each alternative benefits more than one natural resource
and/or service, and

6. Effect of each alternative on public health and safety.

In addition, the Trustees considered several other factors including:

1. Cost effectiveness,

2. Nexus to geographic location of the injuries,

3. Opportunities to collaborate with other entities involved in restoration projects,
and

4. Compliance with applicable federal and state laws and policies.

NEPA applies to restoration actions taken by federal Trustees. To reduce transaction costs and
avoid delays in restoration, the OPA regulations encourage the Trustees to conduct the NEPA
process concurrently with the development of the draft restoration plan.

To comply with the requirements of NEPA, the Trustees analyzed the effects of each preferred
alternative on the quality of the human environment. NEPA's implementing regulations direct
federal agencies to evaluate the potential significance of proposed actions by considering both
context and intensity. For most of the actions proposed in this Draft RP/EA, the appropriate
context for considering potential significance of the action is local, as opposed to national or world-
wide. However, the national significance of the USS Arizona Memorial which was affected by this
spill warrants consideration of national interests as well.

With respect to evaluating the intensity of the impacts of the proposed action, the NEPA
regulations (40 CFR 1508.27) suggest consideration of ten factors:

1. Likely impacts of the proposed projects;
2. Likely effects of the projects on public health and safety;
3.

Unique characteristics of the geographic area in which the projects are to be
implemented;
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4. Controversial aspects of the project or its likely effects on the human
environment;

5. Degree to which possible effects of implementing the project are highly
uncertain or invoive unknown risks;

6. Precedential effect of the project on future actions that may significantly affect
the human environment;

7. Possible significance of cumulative impacts from implementing this and other
similar projects,

8. Effects of the project on National Historic Places, or likely impacts to significant
cultural, scientific or historic resources;

9. Degree to which the project may adversely affect endangered or threatened

~ species or their critical habitat; and

10. Likely violations of environmental protection laws.

4.3 EVALUATION OF RESTORATION ALTERNATIVE 1:
NO ACTION/NATURAL RECOVERY

NEPA requires the Trustees to consider a “no action” alternative, and the OPA regulations require
consideration of the equivalent, the natural recovery option. Under this alternative, the Trustees
would take no direct action to restore injured natural resources or compensate for lost services
pending environmental recovery. Instead, the Trustees would rely on natural processes for
recovery of the injured natural resources. While natural recovery would occur over varying time
scales for various injured resources, the interim losses suffered would not be compensated under
the no action alternative.

The principal advantages of this approach are the ease of implementation and no monetary costs
because natural processes rather than humans determine the trajectory of the system. This
approach, more so than any of the others, recognizes the tremendous capacity of estuaries, bays,
basins and entire watersheds for seif-healing and does not in any way alter existing habitats.

However, OPA clearly establishes Trustee responsibility to seek compensation for interim losses
pending recovery of the natural resources. This responsibility cannot be addressed through a no
action alternative. While the Trustees have determined that natural recovery is appropriate as
primary restoration for injuries to the water column, subtidal habitat, intertidal habitat and the
freshwater marsh, the no action alternative is rejected for compensatory restoration. Losses were,
and continue to be, suffered during the period of recovery from this spill and technically feasible
and cost-effective alternatives exist to compensate for these losses.

4.4 EVALUATION OF RESTORATION ALTERNATIVE 2:
ECOLOGICAL RESTORATION

Lost ecological services resulting from the spill are characterized primarily as potential reductions
in the ability of certain habitats to perform ecological functions such as nutrient cycling, sediment
stabilization, water quality improvement, and the provision of food and refuge for various species.
Those species include federal- or state-threatened and endangered species such as the
endangered Hawaiian stilt, the endangered Hawaiian moorhen, the endangered Hawaiian coot,
the endangered Hawaiian duck, the threatened white tern, the endangered Hawaiian owl,
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endangered humpback whale, the threatened Pacific green sea turtle, the Hawaiian anchovy, as
well as numerous marine finfish and invertebrate species that rely on this large estuary for their
existence. The Trustees determined that these losses potentially occur in four habitat types:
freshwater marsh, intertidal, subtidal, and water column.

4.41 Scaling Approach

The OPA regulations require the Trustees to consider compensatory restoration actions that
provide services of the same type and quality, and of comparable value as those injured. When
services of the same type and quality, and of comparable value can be provided, the OPA
regulations prescribe the “service-to-service” scaling approach to determine the appropriate scale
of compensatory restoration.

The Trustees determined that “services of the same type and quality, and of comparable value”
as the lost ecological services could be provided through appropriate habitat enhancement
projects. Therefore, consistent with the criterion described in Section 4.2 above, the Trustees
followed the “service-to-service” approach to scale compensatory restoration projects that address
lost ecological services. To implement this approach, the Trustees decided to use the HEA
methodology. HEA is commonly applied in NRDA cases to scale compensatory restoration
projects that address lost ecological services. it is described in the preamble to the OPA
regulations as a potential approach to scaling such projects.

In HEA, compensatory restoration projects are scaled so that the quantity of replacement services
provided equals the quantity of lost services. These services are quantified in physical units of
measure such as “acre years.” There is no need to value replacement services in monetary terms
if they are comparable to the lost services. Therefore, to satisfy the compensation criterion,
Trustees must evaluate whether compensatory restoration projects can provide services that are
comparable to the lost services. For this spill, the Trustees have determined that compensatory
restoration projects that enhance habitat can provide services that are comparable to the lost
ecological services.

For this spill, the Trustees considered the area affected by the oil, estimates of initial lost
ecological services, and recovery periods for each impacted habitat type as inputs into the HEA.
To calculate these inputs, the Trustees relied on available data, applicable literature, experience
and best professional judgment. Precise scaling calculations often are not possible due to
incomplete knowledge of relevant physical and biological processes. Out of necessity, the
calculations utilize some simplifying assumptions while seeking to estimate fairly the magnitude
of restoration required to compensate for injuries resulting from this spill.

The Trustees considered other approaches for providing more specific information for the HEA
such as field or laboratory studies. The Trustees decided, however, that such work would be
expensive to undertake and would not provide resuits in a timely fashion. Further, it was uncertain
whether the studies would provide information that would significantly improve the accuracy of the
scaling results. Because both the Trustees and Chevron preferred to focus on rapid
implementation of restoration, they agreed to a more expedited process, recognizing that both
sides would have to accept a degree of uncertainty in the scaling calculations.
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4.4.2 Preferred Alternative: Pouhala Marsh Enhancement

4.4.2.1 Project Description

Pouhala Marsh, located in Pearl Harbor's West Loch (Figure 2, Photo 2), is a remnant fish pond
and coastal marsh. The 70-acre marsh is the largest remaining wetland habitat in Pearl Harbor.
The USFWS identified Pouhala Marsh as a wetland of critical concern for protection and habitat
enhancement (USFWS 1995, USFWS 1998a). The marsh serves as habitat for native
endangered waterbirds and several species of migratory shorebirds (Ducks Unlimited 1997).

Development, water pollution, and invasion of introduced flora have degraded the wetland over
the past few decades. Of the 70 acres, 8 have been filled, 38 are degraded and overgrown, and
the remaining 24 acres have been degraded through siltation and waste disposal. The local
residential community uses the area as an illegal dumping site, and cats and dogs disturb
waterbird nesting sites (Ducks Unlimited 1997).

Ducks Unlimited, Inc., the State of Hawaii, the USFWS, and the City and County of Honolulu have
joined forces in the hope of restoring Pouhala Marsh. In September of 1998, the State of Hawaii
issued a Finding of No Significant Impact (FONSI) for this project. To restore the wetland
functions of Pouhala Marsh, the project has established the following goals:

« enhance existing wetland basins so that they function under naturally occurring
hydrologic conditions by clearing 20 acres of vegetation, sculpting basins and
removing obstructions (levees);

« clean the marsh of all human debris and trash;
fence the 70-acre marsh to exclude humans, vehicles and large mammalian

predators;

 restore eight acres of marsh through the removal of 66,000 cubic yards of fill
material;

+ exclude fish from entering the managed 8-acre wetland through fish screens;
and

« create a hydrologic link for Kapakahi Stream to the 8-acre managed wetland.

The Trustees propose to fund a portion of the above project, specifically restoration of the eight
acres of degraded and partially filled marsh and establish an endowment for the maintenance of
Pouhala Marsh. The USFWS will ensure compliance with NEPA prior to implementation of this
project.

4.4.2.2 Restoration Objective

The overall goal of the Pouhala Marsh Project is to restore the area to its historic seasonal and
semi-permanent marsh functions. This overall objective also meets the goais of the Trustees to
replace lost services related to injuries to the freshwater Waiau Marsh. Additionally, the project
will compensate for lost services provided by the injured intertidal and shallow subtidal areas which
were oiled. Those injured habitats provide forage (e.g., small invertebrates, polychaetes) for the
same types of shorebirds that will utilize the enhanced Pouhala Marsh.
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Figure 2. Pearl Harbor, Oahu, Hawaii, showing the locations of proposed natural resource

restoration projects at the Waiawa Unit of the Pearl Harbor National Wildlife Refuge,
Pouhala Marsh and the USS Arizona Memorial Visitor Center.

Draft RP/EA - 54




Photo 2. Pouhala Marsh, on the shoreline of West Loch, Pearl Harbor, Oahu, Hawaii (see
Section 4.4.2)(Photo courtesy of G. Siani, NOAA)

Photo 3. Pearl Harbor National Wildlife Refuge, Waiawa Unit, on the shoreline of Middle
Loch, Pearl Harbor, Oahu, Hawaii (see Section 4.4.3)(Photo courtesy of G. Siani, NOAA)
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4.4.2.3 Probability of Success

The probability of restoring wetland functions to the degraded Pouhala Marsh is great. There have
been many projects which have successfully created or restored wetland areas. Establishment
of construction criteria will enhance the likelinood of success. See discussion below. Fencing the
property will deter human degradation of the area once it is enhanced and will prevent larger
mammals from entering the area and disturbing nesting sites. The endowment to which
theTrustees propose to contribute will provide for maintenance such as control of invasive flora.
Additionally, the project sponsors have secured funding to complete most of the components of
the project.

4.4.2.4 Performance Criteria and Monitoring

An overview of the technical specifications for the project is included in the Environmental
Assessment and Enhancement Plan for Pouhala Marsh, Oahu, Hawaii (Plan) prepared by Ducks
Unlimited (Ducks Unlimited 1997). Those specifications cover the work involving construction of
fencing, levees and water control structures to improve wetland habitat conditions. For vegetation
removal, the plan identifies species which will be removed (e.g., pickleweed) and the area of
removal. Periodic predator monitoring and removal is a long-term management need and will be
undertaken by the State of Hawaii Department of Land and Natural Resources’ Division of
Forestry and Wildlife. Long-term monitoring and removal of invasive plant species also are
necessary and should be provided, in part, through the endowment.

4.4.2.5 Environmental and Socio-Economic Impacts

Potential impacts from the project are identified in the Plan are briefly summarized here:

Hydrology: The project will use existing hydrology to manage the site. Hydrologic processes
will be re-established in the eight-acre restored wetland. The hydrologic connection between
Kapakahi Stream and Pouhala Marsh will be re-established as well.

Water Quality: There is no evidence of polluted waters in the project area. Thus, reconnecting
the Kapakahi Stream with the marsh should have no negative impacts. Planned excavations will
be conducted so as not to impact water quality.

Soils: The fill material proposed to be removed, after sampling and analysis, has been
characterized as non-hazardous, homogeneous silty clay.

Vegetative Impacts: There are no endangered, threatened or candidate plant species in the
wetlands. Restoration activities will not affect native ecosystems (i.e., patches of Kaluha Sedge
lands)(USFWS 1998b).

Wildlife Impacts: The site is home to three endangered bird species: Hawaiian stilt, Hawaiian
moorhen and Hawaiian duck (USFWS 1998a). The Hawaiian moorhen inhabits Kaluha Sedge
lands which will not be impacted by the restoration. Fill material removal will be undertaken when
the marsh is mostly dry to minimize disturbance to stilts. Field crews will work under the direction
of a biologist. The biologist will monitor endangered bird activity and disturbance and will make
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recommendations to the site manager to stop work if required to minimize impacts to waterbirds.
No endangered, threatened or sensitive species of arthropods or fish have been observed on site.

Archaeology: Pouhala Marsh was used historically as a series of fish ponds. One fish pond
wall is suspected to be in the area where fill will be removed. An archaeologist will monitor the
excavation there and attempt to locate the wall and direct field equipment to avoid the wall.

4.4.2.6 Evaluation

Based on the Plan and the USFWS' initial environmental review of the marsh, the Trustees find
that the benefits of the project far outweigh any negative impacts. The project will provide
ecological services of the same type lost as a result of the spill. Restoration actions at Pouhala
Marsh will be covered by existing Section 404 Clean Water Act permits held by Ducks Unlimited
for construction activities in wetlands. Likewise, the Trustees find this alternative to be consistent
with the provisions of EO 11988 covering construction or enhancement of structures within the
floodplain.

4.4.3 Preferred Alternative: Waiawa Unit Mangrove Removal Project

4.4.3.1 Project Description

The Pearl Harbor National Wildlife Refuge serves as habitat for four species of federal and state
endangered endemic waterbirds and 25 other species of federally protected migratory birds
including shorebirds and waterbirds (see sections 2.2 and 2.4). The Refuge is composed of two,
geographically separate units, one of which is the Waiawa Unit (Figure 2, Photo 3). The western
boundary of the Waiawa Unit is vegetated with a dense stand of red mangroves which have
invaded the shallow waters along the shoreline.

Red mangrove is an exotic plant species in Hawaii. Red mangroves in Hawaii are considered
undesirable because they encroach on coastal shorelines and nearshore waters, displace native
fauna and flora and cause drainage and aesthetic problems (Allen, in press). These introduced
red mangroves displace and alter habitat essential to a number of native estuarine species such
as juvenile and adult Hawaiian anchovies (Naughton pers. comm.). By encroaching into the
shallow mudflats near the shoreline, the mangroves displace foraging habitat for various species
of waterbirds and shorebirds.

The major component of this project is the removal of red mangroves along the shoreline to create
a more open water environment adjacent to the Refuge. Adult red mangroves will be cut below
the water line to prevent them from re-emerging. The root systems will not be removed thereby
minimizing disturbance of sediments. The cut red mangroves will be removed from the shoreline
area. It is estimated that approximately four acres of red mangrove will be removed from the
western boundary of the Waiawa Unit.

In addition to the mangrove removal, several smaller, associated projects are necessary to
achieve the objective of the proposal. These include:
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- construction of a fence to provide security and predator exclusion along the
westemn boundary of the Refuge,

« purchase and deployment of a floating barrier to prevent red mangrove
seedlings (propagules) from settling and recolonizing the area, and

» revegetation of the shoreline with native vegetation (e.g., naupaka shrubs)
following the red mangrove removal project.

This project also presents the opportunity for interested parties to monitor both the effect of
removal of red mangroves and the success of revegetation efforts.

4.4.3.2 Restoration Objectives

Removal of mangroves will create open intertidal and shallow subtidal mudflat habitat for estuarine
species and foraging waterbirds. The project will compensate for lost services provided by the
injured water column, intertidal and shallow subtidal areas which were oiled as a result of this spill.

4.4.3.3 Probability of Success

Removal of adult red mangroves is a labor intensive undertaking requiring that the mangroves be
cut below the water line, and the cut mangroves removed from the shoreline area. However, it
is not technologically difficult and has been done in other locations on Oahu (e.g., Marine Corps
Station Hawaii in Kaneohe). Red mangroves recolonize when propagules float into an area and
anchor themselves to a substrate. Smaill, recently settied, propagules pull out easily. Removal
becomes more difficult as the red mangroves grow larger. Based on observations made during
a red mangrove removal project in the area of the HECO Waiau Power Plant, pulling out the new
propagules once or twice a year is the cheapest, simplest way to maintain the open shoreline
(Oishipers. comm.). The USFWS will provide assistance in maintaining the open water area. Use
of a floating barrier or boom offshore from the restored shoreline will also prevent propagules from
reaching the shoreline and settling in the area.

4.4.3.4 Performance Criteria and Monitoring

Aduit red mangroves will be cut below the water line to prevent the mangroves from growing
again. Annual or semi-annual maintenance is necessary to ensure that mangrove propagules do
not settle in the cleared area. The shoreline will be planted with native flora such as naupaka
shrubs which will not intrude into the open water area.

4.4.3.5 Environmental and Socio-Economic Impacts

The initial removal of the red mangroves may temporarily disturb the shoreline and sediments.
Disturbance of the sediments will be minimized because the root structure of the mangroves will
not be removed. Instead, the roots will degrade slowly. Samples of sediments in adjacent areas
are being analyzed for contaminants. The Trustees will evaluate the analyses when available, or
as it further considers this project. Revegetation of the shoreline will stabilize the area and prevent
soil erosion into the water. Removal of the adult red mangroves also will disturb any birds using
the mangroves for nesting or roosting. Such impacts can be lessened or avoided by doing the
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removal outside of the nesting season. Nevertheless, the requirements of the ESA will be
complied with if threatened or endangered birds will be impacted. Removal of adult red
mangroves would impact some invertebrates such as bryozoans, tunicates and sponges that
attach to hard substrates and to the prop roots themselves. Other species would be displaced as
well such as the mangrove (or Samoan) crab, an introduced but recreationally important species.
Removal of the adult red mangroves will alter the hydrologic conditions by the shoreline by
allowing for greater water circulation. The periodic propagule removal will temporarily and
minimally disturb the sediments. No socio-economic impacts are expected from this project.

4.4.3.6 Evaluation

Mudflat habitat is one of several critical shoreline types within the Pearl Harbor estuary system.
These mudflats have been degraded by the invasion of non-native red mangroves. These
mangroves are monopolizing the previously open shallow shoreline around Pearl Harbor which
had served as important habitat for juvenile fish. After considering injuries to the water column
from the spill and available restoration opportunities, the Trustees are proposing the Waiawa Unit
of the Pearl Harbor National Wildlife Refuge as the site for compensatory restoration to address
water column injuries.

Although there will be some negative impacts to natural resources as a result of the removal of
adult mangroves, the Trustees have determined that the project's overall environmental impacts
are positive. The creation of shallow open water habitat will benefit intertidal and shallow subtidal
species (e.g., small invertebrates, polychaetes); species feeding on organisms in those habitats
such as the Hawaiian stilt, shorebirds and wading birds; and water column species such as
juvenile Hawaiian anchovy and shallow water finfish species. The spill injured all of these
habitats. The project will also improve water flows.

Since there are no construction activities involving the replacement or enhancement of structures
within the floodplain, the Trustees find that EO 11988 does not apply.

4.4.4 Non-Preferred Alternatives

The Trustees considered the following compensatory restoration projects to replace ecological
service losses resulting from the spill. The Trustees rejected these alternatives because the
alternatives did not meet one or more of the evaluation criteria discussed above.

« Implement educational programs to reduce nonpoint source pollutants in Pearl
Harbor: A series of television commercials on cause and effects, coupled with a
brochure, would raise public awareness of the problem.

« Shoreline protection and intertidal and subtidal enhancement: Boulder revetment
and armorstone structures would be used to increase interstitial space thereby
creating shallow marine habitat (shelter and attachment surface area). Potential
locations for this project would be the shoreline adjacent to the Visitor Center and
the existing riprap that was oiled on the north shoreline of Ford Island.
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Mangrove removal at Pouhala Marsh: Removing approximately 28 acres of
mangrove to create shallow, open water area and revegetating the cleared
shoreline with native plants.

Replanting reed/marsh grasses along shoreline adjacent to “Shopping Cart Flats”
mudfiats: Marsh grasses would serve as intertidal habitat for juvenile finfish and
shelifish species.

Funding of an endowment to clean up Pearl Harbor shoreline: The shoreline
receives many human discards such as styrofoam cups, plastic bags, and domestic
and industrial wastes. Shoreline cleanup would preserve more natural ecological
conditions, create preferred conditions for the natural evolution of marine
communities, and reduce the likelihood of adverse environmental impacts to
wildlife.

Create hard substratum in shallow water habitat: Concrete slabs from construction
demolition would be used to create a shallow water habitat, preferably near a
freshwater source such as a stream so that nutrients would stimulate zooplankton
production, thereby enhancing prey species standing crops (such as the Hawaiian
anchovy). Slabs are preferred over a cobble or bouider pavement so as to reduce
the availability of crevices for predatory fish that would feed on juvenile Hawaiian
anchovy. The habitat would have to be constructed at a depth greater than one
foot at low tide to prevent mangrove propagules from lodging into the crevices
between the slabs.

Develop artificial reef(s): Artificial reef development would increase the amount of
shelter for fishes and invertebrates that are important to recreational and
commercial fisheries.

Create more “distribution channels” in existing mangroves surrounding the marsh
for streams emptying into West Loch adjacent to Pouhala Marsh.

Restore native marine species such as black-lipped pearl oyster through

aquaculture: A stock enhancement program for species that could benefit from
enhanced recruitment.

Coral transplantation.

Develop a red mangrove management plan for Pearl Harbor: This proposed plan
would cover the history of introduction of the species, life history, environmental
impact, geographic scope of the problem, advantages/disadvantages of control,
review of control/removal methods and relevant case histories, hydrogeologic
considerations, recommended treatment methods, costs, permitting requirements,
land ownership issues, maintenance requirements and strategies, and priority
listing of sites for removal/control. The plan also would analyze the feasibility and
benefits of controlling and/or removing the introduced species. The plan would be

coupled with a pilot project. The information generated could provide the basis for
a regional restoration plan.
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« Waiawa Unit habitat enhancement: Remove 4.4 acres of overgrown pickleweed
from the Lower Pond, maintain Lower Pond, and rebuild sluice gate.

4.5 EVALUATION OF RESTORATION ALTERNATIVE 3:
LOST HUMAN USE RESTORATION

Lost visitor services at the USS Arizona Memorial are characterized primarily as lost visits due to
the closure of the Memorial immediately after the spill, and secondarily as diminished visits due
to continuing response actions that interfered with visitor experiences after the Memorial
reopened. That is, during the closure, would-be visitors were denied the entire experience of
visiting the Memorial due to the spill and associated response actions. After the Memorial
reopened, visitors were unable to enjoy the full experience which they would have had but for the
spill.

4.5.1 Scaling Approach

The Trustees determined that “services of the same type and quality, and of comparable value”
as the lost visits could be provided only by accommodating additional visitors at the Memorial. To
maintain the same type, quality, and comparable value of an entire visitor experience this could
be replaced only by an entire visitor experience. However, the ability of the Memorial to
accommodate additional visitors is severely limited by the capacity of the existing facilities.
Typically, visitors assemble in one of two theaters at the Visitor Center to view a documentary film
and then board a shuttle boat to visit the Memorial. The fixed capacities of these facilities limit the
number of visitors that can experience the Memorial to approximately 4,500 per day. The
Memorial regularly turns visitors away because of this limitation. Moreover, the Trustees believe
that accommodating more visitors at the Memorial would rapidly diminish the experience of quiet
reflection and meditation that is appropriate for the site where 1,177 American servicemen died
in the Japanese attack on Pearl Harbor (Billings pers. comm.).

Therefore, the Trustees decided that the best approach to replacing lost visitor services at the
Memorial is to implement compensatory restoration projects that enhance the experience of
visitors rather than increase the number of visitors. While such projects may not replace an entire
visitor experience, they would nonetheless provide enhanced value to the public in compensation
for the lost visitor services.

The fact that the replacement services provided by compensatory restoration projects do not
exactly correspond with the lost services (i.e., the projects considered would enhance the
experience of visitors rather than increase the number of visitors) determines, in part, how
compensatory restoration is to be scaled. The OPA regulations specify that when the lost and
replacement services are not of comparable value, compensatory restoration will be scaled by
valuing the lost and replacement services. In general, this approach requires Trustees to measure
the value of lost services and then determine the scale of compensatory restoration actions that
provide replacement services of equal value. Hence, in order to ensure that the public is neither
over-compensated nor under-compensated, the value of replacement services must be measured
in addition to the value of lost services to establish an equivalency between the two.
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The Trustees selected the benefits transfer methodology to value lost visitor use. This
methodology combines value estimates from existing economic studies with site-specific injury
information to estimate the value of lost services. It is described in the preamble to the OPA
regulations as a potential approach to scaling compensatory restoration actions. The Trustees
determined that the benefits transfer methodology was appropriate based on the consideration
of a number of factors, including the ability to implement the approach within a reasonable time
frame and at a reasonable cost. The increased cost of other methodologies that require more
intensive data collection and analysis was considered to be unreasonable relative to the expected
increase in the quantity or quality of relevant information.

The preamble to the OPA regulations recommends that Trustees use the same methodology to
value lost services as replacement services to avoid introducing a bias into the scaling
calculations. Accordingly, the Trustees sought to apply the benefits transfer methodology to value
replacement services provided by compensatory restoration. However, there are no known
economic studies that value the benefits of the type of compensatory restoration projects that
could be implemented at the Memorial. After considering other possible methodologies for valuing
the replacement services, the Trustees concluded that such methodologies could not be
performed within a reasonable time frame or at a reasonable cost.

The OPA regulations provide that if, in the judgment of the Trustees, valuation of the lost services
is practicable, but valuation of the replacement services cannot be performed within a reasonable
time frame or at a reasonable cost, the Trustees may estimate the value of the lost services and
then select the scale of compensatory restoration that has a cost equivalent to the lost value.
Following this provision, the Trustees considered a set of compensatory restoration projects with
a total cost equal to the value of lost visitor services, as estimated using the benefits transfer
methodology.

4.5.2 Preferred Alternative: Shoreline Protection System

4.5.2.1 Project Description

This project would replace the existing, inadequate shoreline protection system with a new
permanent riprap system. The existing shoreline is composed of broken concrete pilings and
other rubble with naupaka shrub landscaping. This project requires removal of the sandbags
installed as a temporary erosion controi measure after the oil spill cleanup and the design and
construction of a riprap system that would provide a permanent shoreline protection system to
prevent erosion. The project area encompasses the shoreline from the Visitor Center dock to the
ferry landing adjacent to the Visitor Center, approximately 600 feet (Figure 2, Photo 4). Most of
the work would be accomplished from the water side of the shoreline.

4.5.2.2 Restoration Objectives

The shoreline protection system will enhance visitor services by protecting the shoreline in front
of the Visitor Center, particularly the areas which were inaccessible during the oil spill cleanup
operations and which are the most vulnerable to erosion. The protection system is critical to the
continued existence of the center.
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4.5.2.3 Probability of Success

The shoreline protection system is technically feasible and presents no unique engineering
problems.

4.5.2.4 Performance Criteria and Monitoring

The design for this proposed project will provide for a permanent shoreline protection system.
Construction logistics will be designed to minimize impacts to visitors. This alternative will require
an Environmental Assessment and a U.S. Army Corps of Engineers permit. The NPS and USN
must approve the design plans. NPS oversight of the entire project is required. According to the
Use Agreement between the NPS and the USN, review of the entire project by the Navy is
required.

4.5.2.5 Environmental and Socio-Economic Impacts

Removal of the sandbags may disturb temporarily the shoreline and cause some erosion of the
soil into the adjacent water. Some existing vegetation on the shoreline will be removed to enable
the construction. That vegetation will be replaced. Any species using the existing vegetation or
sandbags as habitat will be displaced. Placement of the new shoreline protection system may
disturb the sediments next to the shoreline and any organisms living in those sediments. Such
disturbances will be short-lived. There will be a temporary impact to visitors at the Memorial while
construction is ongoing which may result in diminished value of the visit. This is most likely to
occur when the construction work is being done in the area of the interpretive exhibits located on
part of the shoreline. However, efforts will be made to minimize such impacts. Other potential
impacts will be assessed during the review of the U.S. Army Corps of Engineers Clean Water Act
Section 404 permit for this project and during the Environmentai Assessment process.

4.5.2.6 Evaluation

The shoreline protects the property on which the Visitor Center is located. The harbor-facing
shoreline has exhibits used by visitors to interpret the historical scene of the December 7, 1941
attack. Due to the eroding condition of the shoreline, exacerbated by the response activities, a
shoreline protection system is essential to protect the Visitor Center and for visitors' use and
enjoyment of the Memorial.

The Trustees are proposing this project because it would enhance visitor services and because
of its nexus to the losses suffered by the public as a result of the spill. Recognizing the national
and international significance of the USS Anizona Memorial and the necessity of protecting the
existing facilities, the Trustees find that the benefits of this alternative far outweigh the temporary
impacts to natural resources or visitors. The Trustees also have determined that the alternative
is consistent with the provisions of EO 11988 for the construction within flood plains.
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. Photo 4. Shoreline of USS Arizona Memarial
~* Visitor Center at the mouth of Halawa Stream
r; on East Loch, Pearl Harbor, Oahu, Hawaii,
b shuwmg viled shoreline and areas expmd
fulluwmg vegetation removal during the
. response phase to the Incident (see Section
4.5 2)(Photo courtesy of NPS, Honolulu, Hl).

Phote 5. Oblique aerial view of USS
Arizona Memarial Visitor Center, on
the shoreline of East Loch, Pearl
Harbor, Oahu, Hawaii, showing the [
Visitor Center boat dock (see Section
4.5.3)(Photo courtesy of NPS,
Henolulu, HI)




4.5.3 Preferred Alternative: Visitor Center Boat Dock

4.5.3.1 Project Description

This project supplements an ongoing project for the design, removal and replacement construction
of the shoreside dock at the Visitor Center. The existing fixed dock is located on Halawa Stream.
It is a rectangular concrete pier 15 feet wide by 180 feet long, offset about ten feet from the edge
of the existing shoreline. The existing dock needs to be replaced because itis deteriorating along
the concrete pile cap, beams and skirt (Photo 5).

4.5.3.2 Restoration Objectives

The Visitor Center boat dock will enhance visitor services by ensuring future and safe transport
of visitors to the Memorial via USN boats.

4.5.3.3 Probability of Success

Construction of the Visitor Center boat dock is technically feasible and presents no unique
engineering problems. NPS has completed the contracting for this project and construction will
commence in the Spring of 1999.

4.5.3.4 Performance Criteria and Monitoring

Technical specifications will be contained in the design plans. Logistics require that the design
incorporate a phased dock replacement to avoid interruption of boat service to the Memorial for
visitors. The replacement dock will be designed to accommodate two “white” boats at the same
time. The permanent replacement dock and the temporary dock must be handicap accessible.
The NPS and USN have approved the design plans. NPS oversight of the entire project is
required.

4.5.3.5 Environmental and Socio-Economic Impacts

The construction will affect temporarily the surface water, sediments and submerged resources
of Pearl Harbor. There should be few, if any, impacts on visitors to the Memorial. The
construction area is located away from the more heavily visited parts of the Visitors Center. Most
visitors will only be in the area where the dock is being replaced as they embark and debark the
USN boats. Potential impacts were assessed in the NEPA review process. The NPS has issued
a FONSI based on its review of the Environmental Assessment for this construction. AU.S. Army
Corps of Engineers Clean Water Act Section 404 permit has been approved.

4.5.3.6 Evaluation

The visit to the Memorial straddling the sunken remains of the USS Arizona is the most valued
activity by visitors to this NPS unit and is the focal point of the ranger-led tour. To reach the
Memorial, visitors are transported on USN boats. Naval Base, Pearl Harbor has informed the NPS
that the existing dock is deteriorating at a rapid rate and must be replaced in order to ensure the
continued safety of the visitors using it.
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The Trustees selected this project as one of their preferred projects because it would enhance
visitor services and because of its nexus to the losses suffered by the public as a result of the spill.
Recognizing the national and international significance of the USS Arizona Memorial and the
necessity of access to the Memorial, the Trustees find that the benefits of this alternative far
outweigh the temporary impacts to natural resources. The Trustees have determined that the
expected impacts to natural resources are acceptable and find this project to be consistent with
the provisions of EO 11988 for the construction within floodplains.

4.5.4 Preferred Alternative: Projector Lamphouses

4.5.4.1 Project Description

This project supplements the upgrade of the lamphouses on the projectors in the Visitor Center
theaters. There are four projectors in the projection room, and all four lamphouses would be
upgraded to increase light for the film. Luminosity is below industry standards for all projectors.

4.5.4.2 Restoration Objectives

Upgrading the lamphouses on the projectors will enhance visitor services by upgrading the quality
of the Memorial's documentary film, most of the footage for which was recorded more than 50
years ago.

4.5.4.3 Probability of Success

Upgrading the lamphouses on the projectors is technically feasible and presents no unique
problems. The NPS has completed the contracting requirements for this project and the
lamphouses will be instalied in the Spring 1999.

4.5.4.4 Performance Criteria and Monitoring

Work must be conducted after 3:30 p.m. No monitoring is necessary once the lamphouses have
been installed.

4.5.4.5 Environmental and Socio-Economic Impacts

There are no environmental impacts related to this project. By working after 3:30 p.m., there will
be no impact on the visitor programs or visitors.

4.5.4.6 Evaluation

The historical film shown at the Memorial introduces the visitor to the political climate of the time
which led up to the December 7, 1941 Japanese attack on Pearl Harbor. The quality of this
presentation is essential to understanding the significance of the Memorial and the historic events
interpreted there. Next in importance to a visit to the Memorial, the most valued visitor activity is
the viewing of the NPS film.
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The Trustees selected this project because it would enhance visitor services and because of its
nexus to the losses suffered by the public as a result of the spill. There are no negative impacts
related to this project.

4.5.5 Non-Preferred Alternatives
The Trustees considered, but did not select, the following compensatory alternatives:

» Restroom/Dive Locker: This project involves the design and construction of a
restroom/dive locker building between the boat dock and front lobby of the Visitor
Center to replace the existing inadequate facilities located under the Visitor Center.
The design would require integration of the new building with the existing
structures. Because the Visitor Center is located on a landfill, the design would
require soil type and compaction tests. The size of the restroom would be
determined by the projected future visitation level. The number of fixtures required
would meet current code requirements. The new building would include space for
dive equipment storage, shower facilities and restrooms for the dive team.

» Bus Parking Lot: This project involves the design, grading and paving of the bus
parking lot in front of the Visitor Center complex. Total square footage of the lot
is 49,600 square feet. The area consists of dirt, base coarse, and concrete slab
portions. The concrete covers 27, 600 square feet. The project would require
configuration of the space for the maximum number of buses, tour vans and taxis.
Grading and drainage of the area would be required. The project wouid require soil
compaction tests and removal of the concrete slab in the area. The area would be
paved and striped with swinging gates installed at entrances. A shade structure
would be designed and constructed along the entrance side to provide weather
protection for visitors.

« Lanai Skylights: This project involves the design and construction of skylights over
the shoreside lanai at the Visitor Center complex. The entire back lanai structure
is approximately 100 feet by 40 feet, with an open wood trellis structure between
concrete beams. The design would require a light-w8 system of clear skylights with
aroof drainage system that would be above the wooden slats in the lanai structure.
The designed structure should have a low visual impact to the building. Skylights
would cover the wooden slats and provide a weather protected area for visitors.
Logistics for construction would involve closing half of the lanai at one time to
maintain accessibility for visitors to the back lawn area.

» Purchasing of Copyrights for Park Movie: The documentary film shown daily in the
park theater to visitors was professionally produced by non-government sources.
These sources, producers, directors, cinematographers and narrators, retained
copyrights for their work. In order for the NPS to sell this film to park visitors, it
must purchase these copyrights.
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5.0 COORDINATION WITH OTHER PROGRAMS,
PLANS, AND REGULATORY AUTHORITIES

5.1 OVERVIEW

Two major federal laws guiding the restoration of the injured resources and services of Pearl
Harbor are OPA and NEPA. OPA and its regulations provide the basic framework for natural
resource damage assessment and restoration. NEPA sets forth a specific process of impact
analysis and public review. In addition, the Trustees must comply with other applicable iaws,
regulations and policies at the federal, state and local levels. As well, it will be necessary to take
Navy interests into consideration. The potentially relevant laws, regulations and policies are set
forth below.

In addition to laws and regulations, the Trustees must consider relevant environment or economic
programs or plans that are ongoing or planned in or near the affected environment. For example,
as previously noted, the restoration projects may be occurring, in part, in an area designated as
a federal Superfund site. A number of documents have been and will be produced as a part of
that Superfund process. As well, the Trustees propose to work with the sponsors of the ongoing
Pouhala Marsh Project. The Trustees must ensure thattheir proposed restoration activities neither
impede nor duplicate such programs or plans. By coordinating restoration with other relevant

programs and plans, the Trustees can enhance the overall effort to improve the environment of
Pearl Harbor.

In initiating this Draft RP/EA, the Trustees have elected to combine the restoration plan required
under OPA with the environmental processes required under NEPA. This will enable the Trustees
to implement restoration more rapidly than had these processes been undertaken sequentially.
5.2 KEY STATUTES, REGULATIONS AND POLICIES

+ Qil Pollution Act of 1990 (OPA), 33 USC 2701, et seq.; 15 CFR Part 990

OPA establishes a liability regime for oil spills which injure or are likely to injure natural resources
and/or the services that those resources provide to the ecosystem or humans. Federal and State
agencies and Indian tribes act as Trustees on behalf of the public to assess the injuries, scale
restoration to compensate for those injuries and implement restoration. Section 1006(e)(1) of
OPA [33 USC 2706 (e)(1)] requires the President, acting through the Under Secretary of
Commerce for Oceans and Atmosphere (NOAA), to promulgate regulations for the assessment
of natural resource damages resulting from a discharge or substantial threat of a discharge of oil.
Assessments are intended to provide the basis for restoring, replacing, rehabilitating, and
acquiring the equivalent of injured natural resources and services.

This rule provides a framework for conducting sound natural resource damage assessments that

achieve restoration. The process emphasizes both public involvement and participation by the
Responsible Party(ies). The Trustees have followed the regulations in this assessment.
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o Park System Resource Protection Act, 16 USC 19jj

Public Law 101-337, the Park System Resource Protection Act (16 USC19jj), requires the
Secretary of the Interior to assess and monitor injuries to NPS resources. The Act specifically
allows the Secretary of the Interior to recover response costs and damages from the Responsibie
Party causing the destruction, loss of, or injury to park system resources. This Act provides that
any monies recovered by the NPS may be used to reimburse the costs of response and damage
assessment and to restore, replace or acquire the equivalent of the injured resources.

« Hawaii Environmental Response Law, Title 10, Chapter 128D, Hawaii Revised Statutes

The Hawaiian response law addresses the release or threatened release of any hazardous
substance, including oil, into the environment. It creates an environmental response fund which
can be used to pay for, among other things, costs of removal actions and costs incurred to restore,
rehabilitate, replace or acquire the equivalent of any natural resources injured, destroyed or lost
as the result of a release of a hazardous substance. The statute further provides that there shall
be no double recovery for natural resource damages. The statute states that upon the request
of the Department of Health, the attorney general will recover such costs from the responsible
parties. The State of Hawaii Department of Health has promuigated regulations to address the
cleanup of releases of hazardous substances. The federal and state Trustees have participated
in cooperative injury assessment and restoration planning activities so as to avoid the possibility
of any double recovery.

« National Environmental Policy Act (NEPA), as amended, 42 USC 4321, et seq. 40 CFR Parts
1500-1508

Congress enacted NEPA in 1969 to establish a national policy for the protection of the
environment. NEPA applies to federal agency actions that affect the human environment. NEPA
established the Council on Environmental Quality (CEQ) to advise the President and to carry out
certain other responsibilities relating to implementation of NEPA by federal agencies. Pursuant
to Presidential Executive Order, federal agencies are obligated to comply with the NEPA
regulations adopted by the CEQ. These regulations outline the responsibilities of federal agencies
under NEPA and provide specific procedures for preparing environmental documentation to
comply with NEPA. NEPA requires that an Environmental Assessment (EA) be prepared in order
to determine whether the proposed restoration actions will have a significant effect on the quality
of the human environment.

Generally, when it is uncertain whether an action will have a significant effect, federal agencies
will begin the NEPA planning process by preparing an EA. The EA may undergo a public review
and comment period. Federal agencies may then review the comments and make a
determination. Depending on whether an impact is considered significant, an environmental
impact statement (EIS) or a FONSI will be issued.

The Trustees have integrated this restoration plan with the NEPA process to comply, in part, with
those requirements. This integrated process allows the Trustees to meet the public involvement

requirements of OPA and NEPA concurrently. This Draft RP/EA is intended to accomplish partial
NEPA compliance by:
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summarizing the current environmental setting,

describing the purpose and need for restoration action,

identifying alternative actions,

assessing the preferred actions' environmental consequences, and
summarizing opportunities for public participation in the decision process.

Project-specific NEPA documents will need to be prepared forthose proposed restoration projects
not already analyzed in an EA or EIS. As noted in Section 4.0, the Pouhala Marsh project and the
Visitor Center Boat Dock project have undergone or are undergoing environmental review by their
respective federal agencies.

« Hawaii Environmental Impact Statements, Title 19, Chapter 343, Hawaii Revised Statutes

In this chapter, Hawaii has established a system of environmental review to ensure that
environmental concerns are given appropriate consideration in decisionmaking along with
economic and technical considerations. The statute provides for public review and opportunity
for comments on a range of activities such as proposed use of state or county lands or proposed
use within the shoreline area. The statute notes that when an action is subject both to this chapter
and NEPA, the state agencies “shall cooperate with federal agencies to the fullest extent possible
to reduce duplication between federal and state requirements.” This cooperation would include
concurrent public review.

The Trustees will integrate the federal and state environmental review requirements as they
proceed with restoration planning and implementation.

« Clean Water Act (CWA) (Federal Water Pollution Control Act), 33 USC 1251, et seq.

The CWA is the principal law governing pollution control and water quality of the nation's
waterways. Section 404 of the law authorizes a permit program for the disposal of dredged or fill
material into navigable waters. The U.S. Army Corps of Engineers (Corps) administers the
program. In general, restoration projects which move significant amounts of material into or out
of waters or wetlands - for example, hydrologic restoration of marshes -- require 404 permits.

Some of the preferred NRDA restoration projects in the Draft RP/EA will require such permits. For
one preferred project, enhancement of Pouhala Marsh, Ducks Unlimited already has secured the
permit.

Under section 401 of the CWA, restoration projects that involve discharge or fill to wetlands or
navigable waters must obtain certification of compliance with state water quality standards. The
Hawaiian Department of Health implements the 401 certification program. Generally, restoration
projects with minor wetlands impacts (i.e., a project covered by a Corps general permit) do not
require 401 certification, while projects with potentially large or cumulative impacts must undergo
a certification review.

« Coastal Zone Management Act (CZMA), 16 USC 1451, et seq., 15 CFR Part 923

The goal of the CZMA is to preserve, protect, develop and, where possible, restore and enhance
the nation's coastal resources. The federal government provides grants to states with federally-
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approved coastal management programs. The State of Hawaiihasa federally-approved program.
Section 1456 of the CZMA requires that any federal action inside or outside of the coastal zone
that affects any land or water use or natural resources of the coastal zone shall be consistent, to
the maximum extent practicable, with the enforceable policies of approved state management
programs. It states 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. The
regulations outline the consistency procedures.

To comply with the CZMA, the Trustees intend to seek the concurrence of the State of Hawaii that
their preferred projects are consistent to the maximum extent practicable with the enforceable
policies of the state coastal program.

+ Comprehensive Environmentai Response, Compensation, and Liability Act (CERCLA), 42
USC 9601, et seq.

CERCLA provides the basic legal framework for cleanup and restoration of the nation's hazardous
substances sites. Generally, parties responsible for contamination of sites and the current owners
or operators of contaminated sites are liable for the cost of clean up and restoration. CERCLA
establishes a hazard ranking system for assessing the nation's contaminated sites with the most
contaminated sites being placed on the NPL. The Pearl Harbor Naval Complex is listed on the
NPL.

To the extent that restoration projects are proposed for areas containing hazardous substances,
the Trustees will avoid exacerbating any potential risk posed by such substances and will
undertake no actions which might constitute “arrangement for disposal of hazardous substances.”
Fill in the eight-acre parcel at Pouhala Marsh that the Trustees propose to restore has been
sampled and analyzed. Based on that sampling and analysis, the fill has been characterized as
non-hazardous. At this time, the Trustees are not aware of any other potential hazardous
substance problem associated with the areas where the proposed restoration projects will occur.

The Waiawa Unit of the Pearl Harbor National Wildlife Refuge is immediately adjacent to the Pearl
City Landfill on the shoreline of the Pearl City Peninsula and is an Operable Unit of the Pearl
Harbor Naval Complex NPL site. Solid and liquid hazardous wastes were disposed in this landfill.
Before removing any red mangroves from the shoreline of the Waiawa Unit, the USFWS will
coordinate with the appropriate individuals to determine whether these hazardous wastes could
potentially be mobilized by their proposed actions.

« Endangered Species Act (ESA), 16 USC 1531, et seq., 50 CFR Parts 17, 222, 224

The ESA directs all federal agencies to conserve endangered and threatened species and their
habitats and encourages such agencies to utilize their authorities to further these purposes.
Under the Act, the National Marine Fisheries Service (NMFS) and the USFWS publish lists of
endangered and threatened species. Section 7 of the Act requires that federal agencies consult
with these two agencies to minimize the effects of federal actions on endangered and threatened
species.

The Trustees have determined that the two preferred ecological projects - enhancement of
Pouhala Marsh and red mangrove removal at the Waiawa Unit - will benefit some endangered
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species such as Hawaiian stilts, Hawaiian ducks and Hawaiian moorhens. It is possible that the
red mangrove removal project could disturb endangered species. Prior to implementation of that
project, the Trustees would conduct Section 7 consultations.

« Hawaii Conservation of Aquatic Life, Wildlife, and Land Plants, Title 12, Chapter 195D

Recognizing that many species of flora and fauna unique to Hawaii have become extinct or are
threatened with extinction, the state established procedures to classify species as endangered or
threatened. The statute directs the DLNR to determine what conservation measures are
necessary to ensure the continued ability of species to sustain themselves. The Trustees will work
with the appropriate state officials concerning the potential disturbance of endangered species
related to the mangrove removal project. See discussion above.

« Fish and Wildlife Coordination Act (FWCA), 16 USC 661, et seq.

The FWCA requires that federal agencies consult with the USFWS, NMFS, and state wildlife
agencies for activities that affect, control or modify waters of any stream or bodies of water, in
order to minimize the adverse impacts of such actions on fish and wildlife resources and habitat.
This consultation is generally incorporated into the process of complying with Section 404 of the
Clean Water Act, NEPA or other federal permit, license or review requirements.

In the case of NRDA restoration actions under this RP/EA, the fact that the three consulting
agencies for the FWCA (i.e., USFWS, NMFS and DLNR) are represented by the Trustees means
that FWCA compliance will be inherent in the Trustee decisionmaking process.

+« Rivers and Harbors Act, 33 USC 401, et seq.

The Rivers and Harbors Act regulates development and use of the nation's navigable waterways.
Section 10 of the Act prohibits unauthorized obstruction or aiteration of navigable waters and vests
the Corps with authority to regulate discharges of fill and other materials into such waters.
Restoration actions that require Section 404 Clean Water Act permits are likely also to require
permits under Section 10 of the Rivers and Harbors Act. However, a singie permit usually serves
for both. Therefore, the Trustees can ensure compliance with the Rivers and Harbors Act through
the same mechanism.

« Executive Order (EQ) 12898 - Environmental Justice

On February 11, 1994, President Clinton issued EQ 12898, Federal Actions to Address
Environmental Justice in Minority Populations and Low-Income Populations. This EO requires
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. EPA and the CEQ have emphasized the importance of incorporating
environmental justice review in the analyses conducted by federal agencies under NEPA and of
developing mitigation measures that avoid disproportionate environmental effects on minority and
low-income populations. The Trustees have concluded that there are no low income or ethnic
minority communities that would be adversely affected by the proposed restoration activities.
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- Executive Order (EQ) 11988 — Construction in Flood Plains

This 1977 Order directs federal agencies to avoid to the extent possible the long- and short- term
adverse impacts associated with the occupancy and modification of flood plains and to avoid
direct or indirect support of development in flood plains wherever there is a practicable alternative.
Each agency is responsible for evaluating the potential effects of any action it may take in a
floodplain.

Before taking an action, the federal agency must determine whether the proposed action will occur
in a floodplain. For major federal actions significantly affecting the quality of the human
environment, the evaluation will be included in the agency’s NEPA compliance document(s). The
agency must consider alternatives to avoid adverse effects and incompatible developmentin flood
plains. If the only practicable alternative requires siting in a floodplain, the agency must: (1)
design or modify the action to minimize potential harm, and (2) prepare and circulate a notice
containing an explanation of why the action is proposed to be located in the floodplain.

The Trustees considered this Order with regard to their proposed actions. Two projects -- the
shoreline protection system and replacement of the Visitor Center boat dock -- were investigated
and the Trustees determined that they were not located in a floodplain.

« Defensive Sea Area 33 USC 475; Executive Order (EQ) 8143

EO 8143 (May 26, 1939) established the “defensive sea area” which encompasses Pearl Harbor
itself and the area immediately outside the entrance channel to the harbor. The Executive Order
prohibits any person, other than persons on public vessels of the United States, or any vessels
other than public vessels of the United States from entering or navigating within the defensive sea
area without authorization of the Secretary of the Navy. Entry control over Pearl Harbor has been
delegated to the Commander, Navy Region Hawaii. Under 33 USC 475, the Secretary of the
Navy is directed to adopt rules and regulations governing the navigation, movement and
anchorage of vessels in the waters of Pearl Harbor and the entrance channel to the harbor.

5.3 OTHER POTENTIALLY APPLICABLE LAWS AND REGULATIONS

This section lists other laws that potentially affect NRDA restoration activities. The statutes or their
implementing regulations may require permits from federal or state permitting authorities.

Archaeological Resources Protection Act, 16 USC 470, et seq.

Clean Air Act, 42 USC 7401, et seq.

Marine Mammal Protection Act, 16 USC 1361, et seq.

Migratory Bird Treaty Act, 16 USC 703, et seq.

National Historic Preservation Act, 16 USC 470, ef seq.

National Park Act of August 19, 1916 (Organic Act), 16 USC 1, et seq.
USS Arizona Memorial Enabling Legislation (PL 87-201)
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6.0 PREPARERS, AGENCIES, AND PERSONS CONSULTED

6.1 U.S. DEPARTMENT OF THE NAVY

Joseph G. Grovhoug, Naval Command, Control and Ocean Surveillance Center, San
Diego, CA.

Rebecca K. Hommon, Office of Regional Counsel, Commander, Navy Region Hawaii,
Pearl Harbor, Hl.

Darlene Y. Ige, Pacific Division, Naval Facilities Engineering Command, Pearl Harbor, HI.
Timothy W. Sutterfield, Pacific Division, Naval Facilities Engineering Command, Pearl
Harbor, HI.

6.2 U.S. DEPARTMENT OF THE INTERIOR

Tamara Angel, National Park Service, Denver, CO.

Kathy Billings, National Park Service, Honolulu, HI.

Richard H. Dawson, Damage Assessment Program, National Park Service, Atlanta, GA.
Chip Demarest, Office of Environmental Policy and Compliance, San Francisco, CA.
Kevin Foster, Ecological Services Division, U.S. Fish and Wildlife Service, Honolulu, Hi.
Roger Helm, Environmental Contaminants Division, U.S. Fish and Wildlife Service,
Portland, OR.

Charles McKinley, Office of the Field Solicitor, San Francisco, CA.

Bruce Peacock, National Park Service, Washington, DC.

6.3 NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

[ ] * * [ [ ]

John Cubit, Damage Assessment Center, Long Beach, CA.

Doug Helton, Damage Assessment Center, Seattle, WA.
Katherine A. Pease, Office of General Counsel, Long Beach, CA.
Joel T. Moribe, Damage Assessment Center, Seattle, WA,

John J. Naughton, National Marine Fisheries Service, Honolulu, HI.
Gail E. Siani, Office of General Counsel, Seattle, WA.

6.4 STATE OF HAWAII

Paul Conry, Division of Forestry and Wildlife, Department of Land and Natural Resources,
Honolulu, HI.

Bryce Hataoka, Hazard Evaluation and Emergency Response, Department of Health,
Honolulu, Hi.

Kathleen S.Y. Ho, Department of the Attorney General, Honolulu, HI.

Francis G. Oishi, Division of Aquatic Resources, Department of Land and Natural
Resources, Honolulu, HI.
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APPENDICES

A.1 ACRONYMS

bbls
°C
CEQ
CFR
Chevron
CWA
DLNR
DOD
DOH
DOl
Draft RP/EA
EA
EIS
EO
ESA
FONSI
FPN
GIS
HEA
HECO
HST
LAT
m, m?
m/sec
MOA
NCP
NEPA
NHL
NMFS
nm
NOAA
NPL
NPS
NRDA
OEPC
OPA
ppb
ppT
psi

barrels (42 gallons/barrel)

Centigrade

Council on Environmental Quality

Code of Federal Regulations

Chevron Products Company

Clean Water Act

Department of Land and Natural Resources, State of Hawaii
U.S. Department of Defense

Department of Health, State of Hawaii

U.S. Department of the Interior

Draft Restoration Plan and Environmental Assessment
Environmental Assessment

Environmental Impact Statement

Executive Order

Endangered Species Act

Finding of No Significant Impact

Federal Project Number

Geographic Information System

Habitat Equivalency Analysis

Hawaiian Electric Company

Hawaiian Standard Time

Lead Administrative Trustee

meters, square meters

meters per second

Memorandum of Agreement

National Oil and Hazardous Substances Pollution Contingency Plan
National Environmental Policy Act

National Historic Landmark

National Marine Fisheries Service

nanometers

National Oceanic and Atmospheric Administration
National Priorities List

National Park Service

Natural Resource Damage Assessment

Office of Environmental Policy and Compliance (DOI)
Oil Pollution Act of 1990

parts per billion

parts per thousand

pounds per square inch
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PVC
Refuge
RIMPAC
RP/EA
SCAT
SHPO
SUP
TPH
UCSC
uUscC
USCG
USDOD
USEPA
USFWS
USN
Visitor Center
WAFs
1“9

ul

polyvinyl chloride

Pearl Harbor National Wildlife Refuge
Rim of the Pacific

Restoration Plan and Environmental Assessment
Shoreline Cleanup Assessment Team
State Historic Preservation Office
Special Use Permit

total petroleum hydrocarbons
University of California at Santa Cruz
United States Code

U.S. Coast Guard

U.S. Department of Defense

U.S. Environmental Protection Agency
U.S. Fish and Wildlife Service

U.S. Department of the Navy

USS Arizona Memorial Visitor Center
water-accommodated fractions
micrograms

microliters
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A.2 CHRONOLOGY OF OIL SPILL RESPONSE ACTIONS

The following chronology of oil spill response actions was excerpted from U.S. Coast Guard
Pollution Reports (called “polreps”) prepared by the Marine Safety Office in Honolulu. Information
contained in these polreps augments other information developed demonstrating the spatial and
temporal extent of the spilled oil in Waiau Stream and Pearl Harbor.

May 14:
May 15:
May 16:
May 17;

release of No. 6 fuel oil from pipeline discovered,

major pockets of black oil observed from Waiau Bank south to Ford Island extending
east to Hotel Piers and mouth of Aiea Bay;

Notice of Federal Interest issued to Chevron;

Letter of Designation delivered to Chevron (USCG 1996a).

700 bbls. of oily water recovered;

skimming operations commenced by Hawaii Responder, Clean Islands and Navy
skimmers;

7 vacuum trucks operating in vicinity of Power Plant;

Arizona and Utah Memorials boomed off;

deflection booms deployed in vicinity of Bishop Point and in South Channel,
HECO Power Plant intakes boomed off;

Aiea Bay sensitive area and Halawa Stream boomed off;

water intakes for National Wildlife Refuge secured (USCG 1996b).

Chevron accepts responsibility and continues to conduct cleanup operations;
Arizona Memorial remains closed;

cleanup assets being applied include: Hawaii Responder, Clean Islands, CGC
Mallow, 9 vacuum trucks and approximately 240 response personnel,

oil leaked through boom at Waimaliu Stream;

source of new oil into Harbor appears to be oil on bottom of Waiau pond;

cleanup efforts heavily focused on Halawa Stream and Arizona Memorial Visitor
Center (USCG 1996¢);

approximately 6,000 bbls. oil/water mixture recovered to-date (USCG 1996d).
Arnizona Memorial remains closed;

shoreline cleanup operations continue from discharge site at Waiau Stream to Pearl
Harbor Dry Dock area;

cleanup activities continue at Anzona Memorial Visitor Center using 7 skiffs, 1
vacuum truck and 25 personnel;

cleanup activities at spill source at Waiau Stream continue with 7 vacuum trucks and
30 personnel;

cleanup of oiled piers at Pearl Harbor Naval Shipyard continues with skimmers, 2
vacuum trucks, 8 boats and 70 Navy personnel;

cleanup of Ford Island shoreline continues with 3 boats, 1 marco barge and 25
personnel;

decontamination of Navy vessels begins;

no free-floating oil reported during overflight however sheening from oiled piers
continues (USCG 1996e),

small pockets of oil reported around mangroves and on beach areas on Waipio
Peninsula shoreline (USCG 1996f).
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May 18:
May 19:

May 20:

May 21:

May 23:

May 26:
May 28:

June 4:

Arizona Memorial re-opens (USCG 1996g);

cleanup operations at Arizona Memorial continue using pressure washers, sorbents,
4 skiffs and 50 personnel;

cleanup operations of oiled piers at Pearl Harbor Naval Station continues using 1
skimmer, 2 vacuum trucks, 11 boats and 76 personnel;

cleanup of Ford Island shoreline continues using 2 work boats, 3 skiffs, 1 crane truck
and 70 personnel:

buried oil and asphalt pavement discovered on Waipio Peninsula shoreline (USCG
1996g).

cleanup operations at Arizona Memorial Visitor Center continue using pressure
washers, sorbents, 7 skiffs without motors and 50 personnel;

Unified Command stands down (USCG 1996h).

Kona (southerly) winds mobilized previously trapped oil from under Navy Piers;
some re-oiling of Arizona Memorial Visitor Center;

CGC Mallow recovered 337 bbls. of oily water (USCG 1996j). ,
cleanup operations at spill source at Waiau Stream continues using sorbents, 6
vacuum trucks, 3 tank trucks, 80-ton crane, marco barge, 1 whaler, 1 skiff, 1 pontoon
boat, 4 pressure washers and 55 personnel;

cleanup operations at Anizona Memorial Visitor Center continue using pressure
washers, sorbents, 7 skiffs without motors and 53 personnel;

cleanup operations on Ford Island shoreline continue using sorbents, 1 boom truck,
1 dump truck, 1 rolloff truck, 1 whaler, 4 boats and 95 personnel;

cleanup operations on Waipio Peninsula shoreline continues using sorbents, 1 boat
and 33 personnel (USCG 1996i).

divers located submerged oil within labyrinth of supply/discharge tunnels under
Waiau Power Plant (USCG 1996;j).

submerged oil recovery operations continue at Power Plant (USCG 1996;j).
shoreline cieanup continues;

17,000 gallons of oil recovered from Waiau Stream since 14 May,

Chevron accepted designation of source and started advertising in Tuesday,
Thursday and Sunday editions of the Honolulu Advertiser (USCG 1996;j).

minor shoreline cleanup continues at Ford Island, Waipio Peninsula and new Navy
Piers on Pearl City Peninsula;

passive cleanup of specific areas may continue for some weeks;

discussions continue between Navy, contractors and Chevron regarding damages,
liability and delay/disruption of three Navy construction sites;

some crayfish and frogs oiled and killed in Waiau Stream;

one bird reported to be oiled;

active cleanup complete at Arizona Memorial Visitor Center however some continued
sheening with ebb tides;

crews continue to clean/high-pressure wash piling/faces of Bravo, Hotel, Kilo and
Yankee Piers at Pearl Harbor Naval Station:

Waipio Peninsula shoreline continues to be lightly re-oiled during some tide cycles;
oiling on rock/gravel foundation of new Ford Island Bridge impacting this Navy
construction project;
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Juneb: e
June7: .
June 10: o

July 16: .
July 22:
Sept. 21 »

ongoing cleanup operations to wash an 18-inch to 24-inch oily band from 1,200
pilings under the Hotel Pier renovation because pilings must be completely oil-free
prior to application of new concrete epoxy;

Ongoing cleanup of oil stains on pier and oil trapped in riprap at New Pier (Victor
Dock) on Pearl City Peninsula (USCG 1996j),

preliminary surveys indicate oil is migrating from Waiau Marsh and represents
possible source of recontamination of Power Plant intakes (USCG 1996k);

high pressure washing of impacted piers at Naval Station suspended (USCG 1996Kk);
additional subsurface oil discovered in freshwater marshland adjacent to pipeline
rupture;

minor shoreline cleanup continues at Ford Island, Waipio Peninsula and new Navy
Piers on Pearl City Peninsula;

four transects (10 - 25 feet) cut into Waiau Marsh encountered heavy oil in two
locations;

some sheening with ebb tides at Arizona Memorial Visitor Center,

pom-poms and snares in place to work passively with tide along north shoreline of
Ford Island;

Waipio Peninsula shoreline continues to be lightly re-oiled during some tide cycles;
cleanup on-going of stains on pier and oil trapped in riprap at New Pier (Victor Dock)
on Pearl City Peninsula (USCG 1996k);

minor shoreline cleanup continues at Ford Island, Waipio Peninsula and new Navy
piers on Pearl City Peninsula,

unknown amount of subsurface oil remains in marsh adjacent to Waiau Stream;
some sheening with ebb tides at Arizona Memorial Visitor Center;

tidal action continues mobilizing some sheen on Ford Island

Waipio Peninsula shoreline continues to be lightly re-oiled during some tide cycles
(USCG 1996l);

intend to keep several containment, collection and recovery sites in place until
subsurface oil is removed from marsh adjacent to Waiau Stream (USCG 1996m);
passive cleanup at Ford Island continues (USCG 1996m);

Chevron and HECO negotiating written agreement on final actions in marshiand
adjacent to pipeline rupture (USCG 1996n).
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A.3 HABITAT EQUIVALENCY ANALYSES'
A.3.1 Conceptual Background

The fundamental concept behind HEA is that compensation for injured natural resources can be
provided by restoration projects that provide comparable natural resource services (i.e., through
compensatory restoration). The criterion that rationalizes this concept is that Responsible Parties
must pay for (or implement) compensatory restoration projects that are sufficient to provide
replacement services which are equal in value to the lost services. Compensation is determined
in three steps under this criterion. First, the value of the lost services is assessed. Second,
appropriate compensatory restoration projects are selected. The purpose of this step is to identify
projects that are capable of providing comparable replacement services to the relevant population.
The final step is to scale the selected projects so that they will provide replacement services which
are equal in value to the lost services. This last step potentially involves estimating the value of
the replacement services provided by projects of different size and scope.

Obviously, this process relies heavily on economic valuation. Both the natural resource injury and
the restoration project intended to compensate for that loss must be valued to ensure that the
public is fully compensated. Hence, in relatively small injury cases, Trustees may be unable to
assess natural resource damages in this manner within the constraint of reasonable cost.
However, HEA, as a specific application of this criterion, requires little, if any, explicit economic
valuation.

In HEA, compensatory restoration projects are scaled so that the quantity of replacement services
they provide equals the quantity of lost services.? These services are quantified in physical units
of measure such as “acre years.” There is no need to value replacement services in monetary
terms if they are comparable to the lost services.* Therefore, to satisfy the compensation criterion,

Trustees must determine whether compensatory restoration projects can provide services that are
comparable to the lost services.

The ability to avoid economic valuation makes HEA a very appealing assessment tool, especially

for small injury cases. However, the following cautions qualify the valid application of the
methodology:

! This material has been summarized for this Draft RP/EA by Bruce Peacock, National Park Service,
Washington, D.C.

2Services provided in the future are discounted at an appropriate rate of discount to reflect time preference
considerations.

% Anacre year refers to all the natural resource services provided by one acre of habitat for one year. This
measure of natural resource services is specific to habitat since different habitats provide different services.
* This condition is satisfied if 1) the unit economic values of the replacement services are comparable to

those of the lost services, 2) these unit economic values are invariant with respect to the scale of compensatory

restoration projects, and 3) these unit economic values are invariant with respect to time (except for
adjustments for inflation and time preference).
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. Before the scale of compensatory restoration can be determined, Trustees
must select primary restoration projects that return the injured natural resources
to their baseline conditions, or determine that such restoration projects are
infeasible or otherwise inappropriate. This is because the total quantity of lost
services depends, in part, on how fast injured natural resources are returned
to their baseline conditions.

« The replacement services provided by compensatory restoration projects must
be comparable to the lost services. HEA cannot account for significant
differences in economic values that occur between different types of services.

+ In general, HEA should be used in situations involving primarily the loss of
ecological services with relatively little or no loss of direct human use. HEA
cannot account for the reductions in marginal vaiues that occur as people
become satiated with increasingly larger compensatory restoration projects or
as congestion increases.

Assuming that these cautions are heeded, HEA implicitly balances the lost economic vaiues
forgone by the public through time with additional economic values provided in the future. These
values must be adjusted for differences in time to comport with observed differences in the public's
perception of value through time. This adjustment process, known as discounting, permits one
to examine values occurring at different times on a comparable basis. The discount rate used in
this process is a key input to HEA and should be chosen carefully.

A.3.2 Implementation

The first step in HEA is to quantitatively characterize lost ecological services such as nutrient
cycling, water quality improvement, and the provision of food and refuge for wildlife. Ateach point
in time, lost services are characterized as a proportional reduction below baseline, where baseline
characterizes the natural resource conditions absent the injury. Objective biological indices, such
as Habitat Suitability Indices, or best professional judgment can be used to determine proportional
reductions below baseline. These proportional reductions are then applied to the affected habitat
area and aggregated over time to obtain the total quantity of lost services (e.g., acre years). The
total discounted quantity of lost services can be viewed as the “debit” created by the natural
resource injury.

The second step in HEA is to quantitatively characterize the replacement services provided by the
selected compensatory restoration project. At each point in time, replacement services are
characterized as a proportional equivalent of baseline called relative productivity. Relative
productivity reflects the net ecological services provided by the compensatory restoration project
relative to the baseline productivity of the injured habitat. The total present value of relative

productivity expressed as a proportion can be interpreted as the total number of discounted acre
years of ecological services provided by each acre of restoration.

The third step in HEA is to solve for the project size that will equate the total discounted quantity
of replacement services to the total discounted quantity of lost services. This project size is
calculated by dividing the total present value of lost services in acre years by the total present
value of relative productivity expressed as a proportion. This calculation assures that the

compensatory restoration project will provide a “credit” just equal to the total discounted quantity
of lost services. ‘
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A.4 INDEX TO ADMINISTRATIVE RECORD

01/30/96

01/30/96

01/30/96

Undated

05/14/96

05/14/96

05/15/96

05/15/96

05/18/96

05/18/96

05/22/96.

05/22/96

05/28/96

National Park Service. 1996. Development/Study Package Proposal. Construct
Seawall on Shoreline. USS Arizona Memorial. Package #130. National Park Service.

3 pp.

National Park Service. 1996. Development/Study Package Proposal. Pave Bus Parking
Lot. USS Arizona Memorial. Package #183. National Park Service. 3 pp.

National Park Service. 1996. Development/Study Package Proposal. Repair
Deteriorating Shoreside Dock. USS Arizona Memorial. Package #182. National Park
Service. 2 pp.

Department of the Navy, Commander, Naval Base, Pearl Harbor, 1996. Letter from
Admiral Gordon S. Holder, Commander, Naval Base, Pearl Harbor, to Commanding
Officer, Marine Safety Office, Honolulu (Subj: Chevron Oil Spill of May 14, 1996 and
Impacts to Waiau Mangrove Shoreline). 2 pp.

Honolulu Star-Bulletin newspaper article "8,400 gallons of oil spilled in isle stream.”
1p.

Gundlach, Eric, E-Tech, Inc., Distribution of Oil From the Chevron Pipeline Spill, Peart
Harbor, Hawaii (May 14-19, 1996). _ pp.

National Park Service. 1996. Public Notice: USS Arizona Memorial Affected By Oll
Spill, National Park Service Area to Remain Closed. 1 p.

Honolulu Advertiser newspaper article “Oil spill reveals a Hawaii at risk” and “System
failed to catch weak spot.” 1 p.

Billings, K. 1996. NPS Press Conference Statement. 2 pp.
National Park Service. 1996. News Release: USS Arizona Memorial Open. 1 p.

Chevron Products Company, 1996. Letter from Rick L. Roberts, Manager, Hawaii
Refinery, to Rear Admiral Gordon S. Holder, Commander, Naval Base, Pearl Harbor,
HI (Subj: Cooperative Agreement Between Chevron and Federal and State Trustees).
1p.

Chevron Products Company, 1996. Lefter from Susan Colborn, Environmental
Specialist, Chevron Products Company, to Rebecca Kimball Hommon, Naval Base,
Pearl Harbor. 17 pp.

Christopherson, S. 1996. Memo from Sharon Christopherson, NOAA Scientific Support

Coordinator, to Captain Burton, Federal On Scene Coordinator (Subj. Clean Up
Assumptions: True or False. Ecological Risks and Opportunities). 4 pp.
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05/28/96

05/28/96

06/05/96

06/07/96

06/08/96

06/18/96

06/19/96

06/25/96

06/26/96

07/09/96

07/11/96

07/30/96

Christopherson, S. 1996. Memo from Sharon Christopherson, NOAA Scientific Support
Coordinator, to Captain Burton, Federal On Scene Coordinator (Subj: Additional
Shoreline Cleanup Activities/Issues for Waiau Pipeline Spill. 5 pp.

Adams, J. and Colborn, S. 1996. Report on Vertical Oil Distribution Study. National
Park Service. 2 pp.

State of Hawaii, Department of Health (1996). Letter from Bruce S. Anderson, Ph.D.,
Deputy Director for Environmental Health, State of Hawaii, Department of Health, to
Commander Mark Claussen, Commander, Naval Base, Pearl Harbor.

Harding Lawson Associates. 1996. Arizona Memorial Air Sampling; Honolulu, Hawai.
Memorandum from David M. Robichaux, Project Engineer, Harding Lawson Associates
to Ms. Heather Davies, National Park Service, San Francisco, CA. Project N0.35377.1.
9 pp.

The Environmental Notice, a semi-monthly bulletin of the Office of Environmental
Quality Control. Legislative Briefing on the Pearl Harbor Oil Spill.

Chevron Products Company, 1996. Report on Activities Supporting the Natural
Resource Damages Assessment (forwarding letter:June 18, 1996). 38 tabs.

U.S. Fish and Wildlife Service. 1996. Letter from Brooks Harper, Field Supervisor, U.S.
Fish and Wildlife Service, Honolulu, Hi to Captain Samuel E. Burton, U.S. Coast
Guard, Honolulu, H | (Subj: Recommendation to Remove Oiled Mangroves Near the
Waiau Power Plant). 2pp.

U.S. Coast Guard. 1996. Letter from J. E. Hess, Cornmander, U.S. Coast Guard,
Acting Captain of the Port, to U. S. Department of the Interior, Fish and Wildlife
Service, Honolulu, HI. 1 p.

Goodsill Anderson Quinn & Stifel. 1996. Letter from Lisa Woods Munger to Rebecca
Kimball Hommon, Regional Counsel, Commander, Naval Base, Pearl Harbor (Subj:
05/14/96 Spill). 3 pp.

Goodsill Anderson Quinn & Stifel. 1996. Letter from Lisa Woods Munger (Chevron
rep.) to Rebecca Kimball Hommon, Regional Counsel, Commander, Naval Base, Pearl
Harbor (Subj: Summary of Meeting Among NRDA Trustees and Chevron Concerning
Waiau Pipeline Spill). 2 pp.

Chevron Products Company, 1996. Letter from Susan Colborn, Environmental
Specialist, Chevron Products Company, to Rebecca Kimball Hommon, Naval Base,
Pearl Harbor. 11 pp.

Chevron Products Company, 1996. Letter from Rick L. Roberts, Manager, Hawaii
Refinery, to Captain Whipple, Commanding Officer, Marine Safety Office, United
States Coast Guard, Honolulu, HI (Subj: Chevron Waiau Pipeline Spill, Impacts to
Mangrove Shoreline). 18 pp.
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08/02/96

08/02/96

08/05/96

08/05/96

08/12/96

08/19/96

08/23/96

08/26/96

08/26/96

09/05/96

Under Secretary of Defense, 1996. Memo from R. Noel Languermare to the Secretary
of the Navy (Subj: Delegation of Authority to Department of the Navy to Act as Natural
Resource Damage Trustee Under Oil Pollution Act (OPA) for Events Relating to
Chevron Oil Spill, May 14, 1996, in Pearl Harbor, Hawaii). 1 p.

U.S. Coast Guard. 1996. Letter from F. L. Whipple, Captain, U.S. Coast Guard,
Honolulu, Hl, to U.S. Fish and Wildlife Service; Subject: Request for formal emergency
consultation with U.S. Fish and Wildlife Service in accordance with 50 CFR 402.05(b).

1p.
Natural Resource Trustees/Chevron NRDA Meeting FOSC Review and Update. 5 pp.

U.S. Fish and Wildlife Service. 1996. Letter from Brooks Harper, Field Supervisor, U.S.
Fish and Wildlife Service, Honolulu, Hi, to Captain Whipple, Federal On-Scene
Coordinator, U.S. Coast Guard, Honolulu, HI; Subject: Waiau Power Plant Marsh
Clean-Up (August 5, 1996). 2 pp.

U. S. Coast Guard. 1996. Letter from F.L. Whipple, Captain, U. S. Coast Guard,
Federal On Scene Coordinator, Honolulu, HI, to Commander, Naval Base, Pearl
Harbor (Subj: Oil Spill Impact to Waiau Mangrove Shoreline). 2 pp.

Department of the Navy, Assistant Secretary of the Navy (Installations and
Environment), 1996. Memo from Robert B. Piric, Jr.,, to the Chief of Naval
Operations(N4) (Subj: Delegation of Authority to the Chief of Naval Operations (N4) to
Act as Natural Resource Damage Trustee Under the Oil Pollution Act (OPA) for Events
Relating to Chevron Oil Spill on May 14, 1996, in Pearl Harbor, Hawaii). 1 p.

Department of the Navy, Office of the Chief of Naval Operations, 1996. Memo from G.
Geiger, Acting Deputy Chief of Naval Operations (Logistics) (Subj: Delegation of
Authority to Act as Natural Resource Damage Trustee Under the Oil Pollution Act

(OPA) for Events Relating to Chevron Qil Spill on May 14, 1996, in Pearl Harbor,
Hawaii. 1 p

Goodsill Anderson Quinn & Stifel. 1996. Resource Matrix. (Transmitted August 26,
1996). 9 pp.

Chevron Products Company, 1996. Letter from Susan Colborn, Environmental
Specialist, Chevron Products Company, to Rebecca Kimball Hommon, Naval Base,
Pearl Harbor. 11 pp.

U.S. Fish and Wildlife Service. 1996. Letter from Brooks Harper, Field Supervisor, U.S.
Fish and Wildlife Service, Honolulu, HI, to F.L. Whipple, Captain, U.S. Coast Guard,
Honolulu, HI; Subject: Response to USCG request for emergency Section 7
consultation under the Endangered Species Act. 2 pp.
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09/17/96

09/30/96

10/11/96

10/11/96

10/17/96

11/07/96

11/07/96

01/28/97

Undated

Natural Resource Damage Memorandum of Agreement. Chevron Products Company
(July 19, 1996), State of Hawaii (July 31, 1996), National Oceanic and Atmospheric
Administration (July 23, 1996), Department of Interior (July 26, 1996), Department of
Defense (September 17, 1996).

ENTRIX, Inc., Chevron-Hawaii Qil Spill Restoration Options Analysis (Draft ). 11 pp.

U.S. Department of the Interior, Summary of Injury Calculations for Resources and
Services Impacted by Chevron Oil Spill, Pearl Harbor. 14 pp.

National Park Service. 1996. Letter from Kathleen Billings, Superintendent, USS
Arizona Memorial, to Larry Zestar, Chevron Products Company (Subj. Shoreline
Restoration Project). 1 p.

ENTRIX, Inc., Habitat Equivalency Analysis for the Waiau Oil Spili on 14 May 1996 to
East Loch, Pearl Harbor, Hawaii (Draft - confidential). __pp.

Department of the Navy, Commander, Naval Base, Pearl Harbor, 1996. Letter from
Commander J. M. Shrewsbury, Deputy Assistant Chief of Staff for Facilities &
Environment, Commander, Naval Base, Pearl Harbor, to Mrs. Florian Cofman,
Librarian, Pearl City Public Library, Pearl City, HI .

Department of the Navy, Commander, Naval Base, Pearl Harbor, 1996. Letter from
Commander J. M. Shrewsbury, Assistant Chief of Staff for Facilities & Environment,
Commander, Naval Base, Pearl Harbor, to Mr. Steve Armann, Manager, Hazard
Evaluation and Emergency Response Office, Hawaii Department of Health, Honoluiu,
HI.

National Park Service. 1996. USS Arizona Memorial Resources Management Plan.
Project Statements: USAR-C-002.000, Voice-Over Video on USS Arizona Memorial
and USS Utah (last update January 28, 1997); USAR-C003.000, Foreign Object
Removal on the USS Arziona (last update January 30, 1997), USAR-C-004.000, Oil
Leak Monitoring and Evaluation (last update January 28, 1997); USAR-C-005.00,
Determination of Hull Steel Thickness (last update January 30, 1997);
USAR-C-006.000, Corrosion Study Follow-Up (last update January 28, 1997);
USAR-C007.000, Photographic Grid on USS Arizona and USS Utah (last update
January 28, 1997); USAR-C-008.000, Vertical Biofouling Stations Monitoring (last
update January 28, 1997); USAR-C-009.000, Monitoring Horizontal Sediment Stations
(last update January 28, 1997); National Park Service, Honolulu, HI. 21 pp.

U.S. Fish and Wildlife Service. 1997. Letter from Brooks Harper, Field Supervisor, U.S.
Fish and Wildlife Service, Honolulu, Hl, to F.L. Whipple, Federal On-Scene
Coordinator, U.S. Coast Guard, Honolulu, Hi; Subject: Biological Opinion (Log Number
1-2-96-F-08), Chevron Oil Spill on May 14, 1996, at Waiau and East Loch, Pearl
Harbor, Hawaii. 17 pp.
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02/24/97

02/28/97

03/12/97

07/15/97

07/21/97

07/28/97

08/28/97

04/03/98

U.S. Department of the Interior, Natural Resource Trustee Concerns Regarding
Chevron’s 9/30/96 Analysis of Lost Visitor Services and 10/17/96 Analysis of Lost
Ecological Services for the 5/14/96 Pearl Harbor Oil Spill (Draft), 21 pp.

U.S. Fish and Wildlife Service. 1997. Memorandum to Administrative Record for the
Chevron Pearl Harbor Oil Spill of May 14, 1996, from Kevin Foster: Subject: Trustee
HEA - Estimate of Affected Intertidal Habitat, East Loch, Pearl Harbor (February 28,
1997). 4 pp.

Boehm, Paul D., Arthur D. Little, Inc., Comments on Natural Resource Trustee
Comments Regarding Chevron's Analyses of Pearl Harbor Qil Spill. 5 pp.

U.S. Department of the Interior. 1997. Letter from Patricia Sanderson Port, Regional
Environmental Officer, Office of the Secretary, Office of Environmental Policy and
Compliance, San Francisco, CA, to Rick L. Roberts, Refinery Manager, Chevron USA
Products Company, Kapolei, HI (Subj: Chevron Pipeline Oil Spill of May 14, 1996,
Natural Resource Damage Memorandum of Agreement). 2 pp.

Department of the Navy, Naval Facilities Engineering Command, 1997. Letter from
Melvin N. Kaku, Director Environmental Planning Division, to Mr. Doug Helton, National
Oceanographic & Atmospheric Administration, Damage Assessment Center, Seattle
WA. 1 p. with map.

Department of the Navy, Naval Facilities Engineering Command, 1997. Letter from
Melvin N. Kaku, Director Environmental Planning Division, to Mr. Doug Helton, National
Oceanographic[Oceanic] & Atmospheric Administration, Damage Assessment Center,
Seattle, WA. 1 p with videotape.

Chevron Products Company, 1997. Letter from Rick L. Roberts; Manager, Hawaii
Refinery, to Patricia Sanderson Port. Regional Environmental Officer, Office of
Environmental Policy and Compliance (Subj: Pearl Harbor Pipeline Spill). 1 p.

Peacock, Bruce (NPS) to Rick Dawson (NPS). Scaling Compensatory Restoration
Actions for Lost Visitor Services Arising from the 5/14/96 Chevron Oil Spill into Pearl
Harbor, Hawaii, 4p

Billig, P.P. 1997. Is Hawaii Prepared for an Oil Spill? Malamalama 21(1):16-17.

Elliott, L.S. 1996. Waiau Qil Spill Response. ‘Elepaio 56(7):54-55.

National Park Service. 1974. National Register of Historic Places Inventory — Nomination Form
for Pearl Harbor. 12 pp.

National Park Service. 1988. National Register of Historic Places, Registration Form for USS
Arizona (BB-39) Wreck. 15 pp.
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National Park Service. 1988. National Register of Historic Places, Registration Form for USS Utah
(BB-31 and AG-16) Wreck. 14 pp.

Natural Resource Trustees. 1997. Draft Restoration Plan and Environmental Assessment for the
May 14, 1996 Chevron Pipeline Oil Spill into Waiau Stream and Pearl Harbor, Oahu, Hawaii. --
see alphabetical listing of citations referenced in Plan.

TerraSystems, Inc. 1997. Selected Spectral Imagery of the May 14, 1996, Pearl Harbor Qil Spill.
A Report Submitted to: U.S. Fish and Wildlife Service, Honolulu, HI; Prepared by: TerraSystems,
Inc., Honolulu, HI. (February 25, 1997). 5 pp + 5 photos.

U.S. Fish and Wildlife Service. 1994. Draft Technical Agency Draft Revised Recovery Plan for
Hawaiian Waterbirds, Second Revision: Hawaiian duck or koba (Anas wyvilliana), Hawaiian coot
or alae keo keo (Fulica alai), Hawaiian moorhen or alae ula (= Hawaiian Gallinule) (Gallinula
chloropus sandvicensis) and Hawaiian stilt or aeo (Himantopus mexicanus knudseni). U.S. Fish
and Wildlife Service, Portland, OR. 103 pp.

U.S. Fish and Wildlife Service: Foster, K. 1996-1997. Waiau Freshwater Marsh Field Reports:
Waiau Marsh Trip Report (August 28, 1996), 2 pp.; Waiau Marsh Oil Recovery Update (September
13, 1996), 1 p.; Waiau Marsh Oil Spill Recovery Meeting Waiau Marsh (HECO Plant) - Lower
Marsh Pond (September 19, 1996), 2 pp.; Waiau Marsh Trip Report (October 23, 1996), 1 p.; Site
Visit to Waiau Power Plant (December 10, 1996), 2 pp.; Waiau Marsh Trip Report (January 15,
1996). 2 pp.; Waiau Marsh Trip Report (April 11, 1997), 3 pp.

Zengel, S. A. & Michel, J. 19__. Vegetation Cutting as a Cleanup Method for Salt and Brackish

Marshes Impacted by Oil Spills: A Review and Case History of the Effects on Plant Recovery. 14
pp.
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A.5 REFERENCES (Section A.2)

U.S. Coast Guard (USCG). 1996a. Polrep 1: #6 Fuel Oil Discharge, East Loch, Pearl Harbor,
Hawaii, FPN 146037. U.S. Coast Guard, Marine Safety Office, Honolulu, HI; 1 pp.

U.S. Coast Guard (USCG). 1996b. Polrep 2: #6 Fuel Oil Discharge, East Loch, Pearl Harbor,
Hawaii, FPN 146037. U.S. Coast Guard, Marine Safety Office, Honolulu, HI; 1 pp.

U.S. Coast Guard (USCG). 1996c. Polrep 3: #6 Fuel Oil Discharge, East Loch, Pearl Harbor,
Hawaii, FPN 146037. U.S. Coast Guard, Marine Safety Office, Honolulu, Hl; 2 pp.

U.S. Coast Guard (USCG). 1996d. Polrep 5: #6 Fuel Oil Discharge, East Loch, Pearl Harbor,
Hawaii, FPN 146037. U.S. Coast Guard, Marine Safety Office, Honolulu, HI; 1 pp.

U.S. Coast Guard (USCG). 1996e. Polrep 6: #6 Fuel Oil Discharge, East Loch, Pearl Harbor,
Hawaii, FPN 146037. U.S. Coast Guard, Marine Safety Office, Honolulu, HI; 2 pp.

U.S. Coast Guard (USCG). 1996f. Polrep 7: #6 Fuel Oil Discharge, East Loch, Pearl Harbor,
Hawaii, FPN 146037. U.S. Coast Guard, Marine Safety Office, Honolulu, HI; 2 pp.

U.S. Coast Guard (USCG). 1996g. Polrep 8: #6 Fuel Oil Discharge, East Loch, Pearl Harbor,
Hawaii, FPN 146037. U.S. Coast Guard, Marine Safety Office, Honolulu, HI; 2 pp.

U.S. Coast Guard (USCG). 1996h. Polrep 9: #6 Fuel Oil Discharge, East Loch, Pearl Harbor,
Hawaii, FPN 146037. U.S. Coast Guard, Marine Safety Office, Honolulu, HI; 2 pp.

U.S. Coast Guard (USCG). 1996i. Polrep 10: #6 Fuel Oil Discharge, East Loch, Pearl Harbor,
Hawaii, FPN 146037. U.S. Coast Guard, Marine Safety Office, Honolulu, HI; 2 pp.

U.S. Coast Guard (USCG). 1996j. Polrep 11: #6 Fuel Oil Discharge, East Loch, Pearl Harbor,
Hawaii, FPN 146037. U.S. Coast Guard, Marine Safety Office, Honolulu, Hi; 3 pp.

U.S. Coast Guard (USCG). 1996k. Polrep 12: #6 Fuel Oil Discharge, East Loch, Pearl Harbor,
Hawaii, FPN 146037. U.S. Coast Guard, Marine Safety Office, Honolulu, HI; 2 pp.

U.S. Coast Guard (USCG). 19961. Polirep 13: #6 Fuel Oil Discharge, East Loch, Pearl Harbor,
Hawaii, FPN 146037. U.S. Coast Guard, Marine Safety Office, Honolulu, HI; 2 pp.

U.S. Coast Guard (USCG). 1996m. Polrep 15: #6 Fuel Oil Discharge, East Loch, Pearl Harbor,
Hawaii, FPN 146037. U.S. Coast Guard, Marine Safety Office, Honolulu, HI; 1 pp.

U.S. Coast Guard (USCG). 1996n. Polrep 16: #6 Fuel Oil Discharge, East Loch, Pearl Harbor,
Hawaii, FPN 146037. U.S. Coast Guard, Marine Safety Office, Honolulu, HI; 2 pp.
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