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Kilo Wharf Marine Assessment, Apra Harbor, Territory of Guam

INTRODUCTION
Authority, Purpose and Scope

This draft report assesses anticipated impacts to fish and wildlife resources resulting from
implementation of plans by the U.S. Navy (Navy) to extend or replace Kilo Wharf, in Apra Harbor
on the island of Guam. This report has been prepared by the U.S. Fish and Wildlife Service
(Service) under the authority of the National Environmental Policy Act of 1969 [42 U.S.C. 4321 et
seq.; 83 Stat. 852], as amended (NEPA). The basic report format is similar to that used for Fish
and Wildlife Coordination Act (FWCA) section 2(b) reports. The purpose of the report is to
document the existing fish and wildlife resources at the proposed project sites and to ensure that
fish and wildlife conservation receives equal consideration with other proposed project objectives.
The report includes an assessment of the significant fish and wildlife resources at the proposed
project sites and an evaluation of potential impacts associated with the proposed project design
alternatives. Recommendations for fish and wildlife mitigation measures will be developed and
summarized in a subsequent report. Habitat Equivalency Analysis will be used to scale
appropriate compensatory mitigation actions that may be required to replace unavoidable project-
related resource losses.

Navy Region Marianas is planning to extend the existing ammunition wharf, known as Kilo wharf,
at the Apra Harbor Naval Complex in the Territory of Guam. The purpose of the proposed action
is to modify the existing wharf to accommodate a new class of ammunition ship that would require
greater berthing space. Currently, the Navy relies upon two Kilauea-class T-AE ammunition ships
to transport ammunition to and from Guam at Kilo Wharf. In 2008, a larger class ammunition
vessel, T-AKE, will replace the T-AE vessel. The proposed action is necessary to provide
berthing, shore-side utilities, and cargo handling operations associated with the new T-AKE class
vessel, as well as other vessels that may berth at Kilo Wharf.

The existing wharf, constructed in 1989, is approximately 400 feet (ft) (121.9 meters [m]) in length
and includes about 6,000 square yards (yds?) (5,017 square meters [m*]) of cargo support area.
Large concrete dolphins, located on either side of the wharf, provide additional but limited
berthing up to 641 ft in length. The new T-AKE vessel is about 689 feet ft (210 m) in length and
will require about 800 ft (243.9 m) of berthing space. Kilo Wharf would need to be lengthened by
400 ft (122 m) in order to accommodate the T-AKE vessel. Additional wharf-related
improvements associated with the new T-AKE vessel include: placing utilities throughout the
length of the wharf; increasing power capacity; enhancing the fire protection system; installing
new security lighting for night-time operations; replacing the existing lighting protection system;
and installing new telecommunications and fiber optic systems.

Coordination with Federal and Territorial Resource Agencies

Service biologists have participated in numerous discussions of this proposed project with the
Navy and relevant resource agencies. Development of this report has been closely coordinated
with staff of the National Marine Fisheries Service (NMFS), U.S. Environmental Protection
Agency (USEPA), Territory of Guam Division of Aquatic and Wildlife Resources (DAWR), and
Guam Environmental Protection Agency (GEPA). A high degree of ongoing collaboration among
these agencies has been maintained in order to address all resource agency concerns in a
consolidated manner and help streamline the environmental review process associated with the
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Kilo Wharf Marine Assessment, Apra Harbor, Territory of Guam

proposed project for the Navy. This close coordination was bolstered when the Service, NMFS,
DAWR, and GEPA personnel cooperated in the collection of the biological and other field data
that serves as the basis for this report. Copies of this report are being provided to the NMFS,
USEPA, DAWR, GEPA, and the Guam Coastal Management Program.

DESCRIPTION OF THE PROJECT AREA

The Mariana Archipelago is located in the western Pacific Ocean, approximately 3,300 miles (mi)
(5,311 kilometers [km]) west of the State of Hawaii and about 1,500 mi (2,414 km) east of the
Philippine Islands. The archipelago, which is about 497 mi (800 km) in length, is politically
divided into the Territory of Guam, an unincorporated territory of the U.S. (Figure 1) and the
Commonwealth of the Northern Mariana Islands. Guam is the southernmost and largest of all the
islands that comprise the Mariana Archipelago.

Guam, which is about 30 mi (48.3 km) long and between 4 (6.4 km) and 12 mi (19.3 km) wide, is
approximately 212 square miles (mi’) (549 km?®) in area. The highest elevation on Guam is Mount
Lamlam at 1,332 ft (406 m). The proposed project area at Kilo Wharf is located at 13.44619 North
Latitude and 144.62996 West Longitude (Figure 2).

The seasons in Guam include tropical dry and wet periods. From January through June, northeast
trade winds provide cool and dry conditions throughout Guam. From July through December,
warm and wet conditions prevail. During the winter, the average ocean surface water temperature
is 27" Celsius (C), and about 30° C during the summer season. Rainfall averages approximately 71
inches (in) (180 centimeters [cm]) per year. During the past 57 years, about 19 typhoons have
passed near or over Guam, causing various degrees of damage to the interior and coastal coral
reefs. Of these, several have caused substantial damage, including: Super Typhoon Pamela - 1976
(160 miles per hour [mph]), Typhoon Omar — 1992 (150 mph), and Super Typhoon Paka — 1997
(170 mph) (NOAA NWS, Guam Forecast Office).

Apra Harbor is about 197 ft (60 m) deep at its deepest point. The harbor has been significantly
altered since World War II. Glass Breakwater was constructed on the barrier reef north of the
harbor, and this resulted in substantially reduced circulation with the surrounding ocean (Paulay et
al, 2003). The reefs on the harbor side of the breakwater (e.g., Family Beach, Diver’s Beach,
Seaplane Ramp, and off Cabras Island) support habitats dominated by a high diversity of algae.
The eastern end of Outer Apra Harbor, which includes Piti Channel, Jade Shoals, Sasa Bay, and
the Naval Wharf complex supports a diverse community of coral reef organisms (Eldredge and
Paulay 1996). Similarly, the southern boundary of Apra Harbor, from Gabgab beach and Kilo
Wharf to Orote Island, supports a rich community of coral reef organisms. Also, Green (Chelonia
mydas) and Hawksbill (Eretmochelys imbricata) sea turtles are known of to occur in Apra Harbor
(NMFS-USFWS 1998a and NMFS-USFWS 1998b).

Coral Reef Resources
Marine communities in Guam are comprised of thousands of plants and animals that are part of the
greater coral reef ecosystem, which includes areas that may be dominated by live coral colonies,

coralline algae, seagrass, macro-algae, and sand (Paulay et al., 2003; Paulay et al., 2002; Eldredge
and Paulay 1996). Coral reefs are unique in that they are geological structures built by living
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communities. Coral polyps deposit calcium carbonate skeletons and grow upward as they continue
to deposit new skeletal material from below. Many other organisms also deposit skeletons or
shells on the reef. When corals or these other organisms die, their skeletal remains become part of
the reef framework, largely as a result of the cementing action of coralline algae. New corals settle
on top of dead ones to continue the overall growth of the reef. Thus, the reef can be viewed as a
thick framework of calcium carbonate rock covered with a fragile, thin veneer of life. The reef
surface and underlying framework form an important complex of holes, tunnels, and elevated
projections that provide a wide range of shelter, foraging, and reproductive habitats for numerous
species of fishes, invertebrates, and other organisms.

The most ubiquitous type of coral reef at Guam is the fringing reef (Figure 3) (Randall and
Holloman, 1974; Randall, 1979). Fringing reefs are geologically young structures that extend a
modest distance from the shoreline and represent the general growth pattern of the coral
community around high islands. The fringing reefs on exposed shorelines at Guam are relatively
high-energy environments that have evolved to support complex communities of plants and
animals. The area between Kilo Wharf and Orote Island is exposed to oceanic waves that ‘wrap-
around’ the end of Glass Breakwater, move through the harbor entrance channel, and break on this
stretch of fringing reef. The fringing reefs that occur within deeply embayed areas such as Apra
Harbor, are generally low-energy environments that support unique species assemblages (Paulay et
al., technical report [N68711-97-LT-7001]).

Guam’s fringing reefs and shores are important because they provide extensive habitat that
supports a wide variety of ecological functions. From a biological perspective, these functions
include nesting, recruitment, foraging, resting, and sheltering from predators for highly diverse
assemblages of coral reef species, including the federally listed threatened green sea turtle and
endangered hawksbill sea turtle. Maintenance of coral reef habitats that support these ecological
functions is dependent on protecting the thin, top layer of living coral, which requires clean, well-
oxygenated, tropical seawater for maximum health. Although corals are fragile and can be broken
by storm waves, healthy reefs can continually heal themselves from wave damage and other
natural impacts.

Healthy coral reef habitats also include intact assemblages of marine plants, including encrusting
coralline algae, macroalgae, turf algae, and sea grass. Coralline algae cements debris together and
contributes to forming algal ridges. Calcareous green algae contribute to the production of marine
sediments. Turf algae are important forage material for herbivorous reef fish and macro-
invertebrates. Sea grass roots hold marine sediments in place. Many marine plant species also
serve as forage and shelter for species of macro-invertebrates and reef fishes.

Healthy fringing reefs provide other important ecological functions by acting as buffers for island
shorelines from oceanic swells and storm events. Wave energy is reduced and dispersed over the
reef flat, protecting shorelines from erosion. This protection typically helps maintain upland areas
for human inhabitants and a wide variety of native terrestrial organisms, including coastal
vegetation, land snails and other invertebrates, sea turtles and other reptiles, sea birds, shorebirds,
waterfowl, and bats.

Other ecological functions provided by healthy fringing reefs include the maintenance of intact

marine communities in the near shore environment that interact with pelagic or terrestrial species
through complex predator, prey, or symbiotic relationships common in tropical ecosystems. Also,
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healthy coral reef resources directly benefit the residents of Guam by supporting human activities
such as subsistence harvest/fishing, recreational activities, tourism, and cultural practices.

Coral distribution is limited by numerous factors, such as alteration of habitat, sedimentation,
water quality, predator outbreaks, and typhoons. Dredging can destroy coral tissue and entire coral
colonies by direct contact. Sediments that become suspended in the water column may settle on
coral polyps and smother them. Suspended sediments may also abrade polyps and planktonic
larvae and render them non-viable. Contaminants re-suspended in the water column by dredging
may chemically alter coral gametes and larvae, preventing normal fertilization and development.
Apra Harbor and many other locations on Guam’s shoreline have been altered to various degrees
during military and commercial construction activities related to harbors, boat ramps, wharfs,
docks, aids to navigation, shoreline revetments, and coastal roads.

Guam coral reefs remain vulnerable to sedimentation from upland sources as a result of un-
controlled agriculture, fire, and human development activities (Wolanski et al., 2003, Wolanski et
al,. 2002; Rongo, 2004; Minton, 2005). Also, terrigenous sediments have the capacity to transport
contaminants from land-based sources of pollution onto coral reefs (Fabricus, 2005).

The indigenous crown-of-thorns sea star (Acanthaster planci) is a corallivorous echinoderm
observed on Guam coral reefs. It is not well understood whether periodic population outbreaks of
this species can be attributable to natural or human influences. However, it is well documented
that outbreaks may significantly degrade coral reefs (Chesher, 1969; Randall 1973).

Typhoons are a common weather phenomenon in Guam that can have devastating consequences
for coral reefs (Randall and Eldredge, 1977). Certain coral reef species are limited or absent from
windward exposed reefs due to large storm-generated waves (Kerr et al., 1993).

FISH AND WILDLIFE RESOURCE CONCERNS AND PLANNING OBJECTIVES

Of primary concern is the potential for the proposed project to impact federally listed and other
fish and wildlife species and their habitats from dredging and filling in the marine environment.
Specific planning objectives are to maintain and enhance the existing significant habitat values at
the proposed project sites by (1) obtaining basic biological data for the proposed project sites, (2)
evaluating and analyzing the impacts of proposed-project alternatives on fish and wildlife species
and their habitats, (3) identifying the proposed-project alternative least damaging to fish and
wildlife resources, and (4) recommending mitigation measures as a result of an assessment of
project-related negative impacts to fish and wildlife resources that include: avoidance of
unnecessary impacts; minimization of unavoidable impacts; and compensation for unavoidable
negative impacts consistent with environmental laws and established policies.

Under the authority of the Endangered Species Act of 1973 [16 U.S.C. 1531 et seq.; 87 Stat. 884],
as amended (ESA), the Department of the Interior and the Department of Commerce share
responsibility for the conservation, protection and recovery of federally listed endangered and
threatened species. Authority to conduct consultations has been delegated by the Secretary of the
Interior to the Director of the Service and by the Secretary of Commerce to the Assistant
Administrator of NMFS. Section 7(a)(2) of the ESA requires Federal agencies, in consultation
with and with the assistance of the Service or NMFS, to insure that any action authorized, funded,
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or carried out by such agency is not likely to jeopardize the continued existence of any listed
species or result in the destruction or adverse modification of designated critical habitats. The
Biological Opinion is the document that states the opinion of the Service or NMFS as to whether
the Federal action is likely to jeopardize the continued existence of listed species or result in the
destruction or adverse modification of critical habitat. Critical habitat has not been designated for
sea turtles in Apra Harbor.

The Service’s Mitigation Policy (U.S. Fish and Wildlife Service 1981) outlines internal guidance
for evaluating impacts affecting fish and wildlife resources. Federally listed threatened or
endangered species are subject to the Endangered Species Act. The Mitigation Policy complements
the Service’s participation under NEPA and other authorities, such as the FWCA. The Service’s
Mitigation Policy was formulated with the intent of protecting and conserving the most important
fish and wildlife resources while facilitating balanced development of this nation’s natural
resources. The policy focuses primarily on habitat values and identifies four resource categories
and mitigation guidelines.

The resource categories are the following:

a. Resource Category 1: Habitat to be impacted is of high value for the evaluation species
and is unique and irreplaceable on a national basis or in the eco-region section.

b. Resource Category 2: Habitat to be impacted is of high value for the evaluation species
and is relatively scarce or becoming scarce on a national basis or in the eco-region
section.

c. Resource Category 3: Habitat to be impacted is of high to medium value for the

evaluation species and is relatively abundant on a national basis.

d. Resource Category 4: Habitat to be impacted is of medium to low value for the
evaluation species.

The coral reef ecosystem fronting the Kilo Wharf project site is comprised of the habitats of major
concern. Although corals are very small and sensitive organisms, healthy coral colonies are
fundamentally important in providing the basic foundation for habitats that supports diverse
communities of other highly specialized marine organisms. Corals contribute the bulk of the
calcareous raw materials that form and maintain the basic structural framework of the reef. Coral
colonies add significantly to the submarine topographic relief in which a large number of fish and
invertebrate species find shelter and food. Coral polyps themselves are an important food source
for some fishes and other marine life. The institutional significance of U.S. coral reefs has been
established through their designation as Special Aquatic Sites [40 CFR Part 230 §230.44/FR
v.45n.249] and as a Federal Trust Resource [Executive Order 13089 on Coral Reef Protection].
Such sites possess special ecological characteristics of productivity, habitat, wildlife protection, or
other important and easily disrupted ecological values and contribute to the general overall
environmental health or vitality of an entire ecosystem of a region. Corals, macro-invertebrates,
algae and reef fish were selected as the evaluation species because it is believed the proposed
project may result in broad negative impacts and reduction of ecological functions for each species

group.



Kilo Wharf Marine Assessment, Apra Harbor, Territory of Guam

Coral reefs are relatively scarce on a national basis and are currently in a world-wide state of
decline (Crosby et al., 1995; U.S. Coral Reef Task Force, 2000, Waddell (ed.), 2005). In Guam,
coral reefs are subjected to relatively frequent adverse impacts, and the extent of healthy and
productive coral reefs has declined on a local basis over the past 40 years (Birkeland, 1997,
Richmond, 1997; Porter et al,. 2005). Furthermore, coral reef ecosystems are under pressure from
a variety of anthropogenic sources that have resulted in the decline of species abundance, diversity
and health (NOAA, 2002; Turgen et al., 2002; Wilkinson, 2002). The Service considers cora