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Executive Summary

EXECUTIVE SUMMARY
The Beach Management Plan for Maui seeks to promote beach preservation and sustainable
development of the coastal zone. The report makes recommendations on how Maui County can better
address beach management issues. It is intended to be a guiding policy document, rather than be adopted
in its entirety as formal law, although specific recommendations may best be implemented through
revisions of existing rules and regulations. Issues discussed in this plan include:
● Where and why coastal erosion and beach loss have occurred
● Recommendations for more effective management of shoreline areas and the development of
increased options for resource conservation and erosion mitigation
We have identified thirteen areas for implementing more effective beach management practices. Each
area has a short introduction followed by a statement of objectives and specific recommendations.
Although the sections are numbered, they are not ordered chronologically nor in order of priority or
importance. In fact, many of the recommendations will need to be implemented concurrently in order to
be most effective.
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Introduction

INTRODUCTION
The natural beauty of Maui's sandy beaches and shoreline areas is an extremely valuable resource to
residents as well as to visitors from throughout the world. Beaches are vital environmental, cultural,
recreational, and economic resources. The beach supports the habitat for many marine and terrestrial
organisms including many endangered native Hawaiian plants. Healthy beaches are central to the health
and vitality of the shoreline area and coastal waters. Beaches buffer ground water discharges into the
coastal zone as well as discharges from septic systems and cesspools.
Beaches also provide for diverse cultural opportunities including religious activities and traditional
ceremonies. Recreational activities tied directly or indirectly to the beach include windsurfing, surfing,
snorkeling, sunbathing, walking/jogging, swimming, and picnicking, to mention a few. Furthermore, this
unique attraction with diverse opportunities drives the economy by supporting numerous jobs and
providing services to maintain Hawaii's thriving visitor industry.
Unfortunately, some of our sandy beaches are eroding and disappearing as a result of natural shoreline
processes, development and hardening along the shoreline, and other human impacts. Recognizing the
importance of Maui's beach resources, it is imperative that they be preserved, protected and restored
where possible.
The State Department of Land and Natural Resources (DLNR) has prepared a Coastal Erosion
Management Plan (COEMAP) for the State of Hawaii, which reviews shoreline management options and
policies in Hawaii. This statewide plan also provides a framework to encourage cooperation between
County, State and Federal agencies, as well as community and environmental groups interested in and
directly responsible for the management of our shoreline resources. COEMAP was recently adopted by
the Board of Land and Natural Resources.
This document, the Beach Management Plan for Maui, focuses specifically on shoreline issues for the
Island of Maui and is intended as a statement of the Maui County Planning Department's long-term
commitment to preserve beach resources through effective beach management practices. Maui citizens
can benefit from this plan by understanding coastal processes and potential negative impacts to beaches
and related environments. Issues discussed in this plan include:
● Where and why coastal erosion and beach loss have occurred
● Recommendations for more effective management of shoreline areas and the development of
increased options for resource conservation and erosion mitigation
Shoreline processes are the net result of many interrelated systems. Effective management of shoreline
resources requires input from several different fields of study.
The Beach Management Plan for Maui has been reviewed by a diverse group of experts (Table 1), and
their comments and suggestions have been incorporated in this report.
Table 1. Beach Management Advisory Committee Members
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Eric Brown, coral reef researcher, University of Hawaii-Manoa
Warren Bucher, coastal engineer, Oceanit Laboratories
Ann Coopersmith, biologist, Maui Community College
Charles Fletcher, coastal geologist, University of Hawaii-Manoa
Skippy Hau, marine biologist, Division of Aquatic Resources, State of Hawaii Department of Land
and Natural Resources
Edward Laws, oceanographer, University of Hawaii-Manoa
Phil Ohta, Maui District Land Agent, State of Hawaii Department of Land and Natural Resources
Peter Rappa, coastal resource management extension agent, University of Hawaii-Manoa
Glenn Shepherd, marine geologist, Maui Community College
Lolly Silva, environmental planner, U.S. Army Corps of Engineers
Kathy Smith, Kealia Pond National Wildlife Refuge Manager, U.S. Fish and Wildlife Service
Scott Sullivan, coastal engineer, Sea Engineering
Dean Uchida and Sam Lemmo, Land Division, State of Hawaii Department of Land and Natural
Resources
Wendy Wiltse, West Maui Watershed Coordinator, State of Hawaii Department of Health
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COASTAL ECOSYSTEMS
Beaches
A beach is defined as an accumulation of sediment-usually sand or gravel-that occupies a portion of the
coast. The active beach, the area of loose sediment subject to transport by wind, waves, and currents, is
divided into three regions: the backshore, the foreshore, and the offshore, as shown in Figure 1. The
active beach is backed by the coastal upland, which can be a dune, a cliff, a soil embankment, a fossil
berm, or an engineering structure such as a seawall or a revetment. Common geomorphic features of the
beach include berms, scarps, and offshore sand bars (Figure 1).
The amounts and fluxes of sediment in a beach are collectively known as the littoral budget. Healthy
beaches are in a state of dynamic equilibrium, where the net influx of sediment-or sources, equals the
net loss of sediment-or sinks. Sources of beach sediment include skeletal material from coral reef
ecosystems, onshore transport of sand, longshore transport, headland erosion, volcanic glass, river
input, and erosion (scarping) of the coastal upland. Sediment sinks include loss to deep water, harbors,
and channels, offshore transport, longshore transport, impoundment by engineering structures, and storm
surge overwash. When there is an imbalance between sources and sinks, the beach will either erode or
accrete.

Figure 1.
Common beach features. (DUXBURY AND DUXBURY, 1996).

Coastal processes such as erosion and accretion are site-specific, season-specific, and interannual.
Different beaches have different geomorphic characteristics and are subject to different oceanographic
conditions. Beach processes can vary dramatically from one end of a particular beach to the other.
Site-specific factors such as extent and health of coral reefs, alterations to dune systems, sediment runoff
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from upland areas, and other human activities also affect coastal processes. Wave and current patterns
change dramatically from season to season, and from swell to swell. Because of these variations, each
segment of each beach will have its own history of erosion and accretion trends.
Sand Dunes
Dunes are accumulations of wind-blown sand. Although some dunes are bare, most are vegetated with
coastal plants, which help stabilize the dune (Figure 2). Vegetation traps wind-blown sand and then
grows up through the new sand accumulation. This process is repeated to build larger dunes. The thick
root system of native plants slows coastal erosion during high-wave events and helps trap wave- and
wind-deposited sand during post-event recovery. Many dunes are host to burial sites and are legitimate
environmental systems that support specific ecosystems. Because of their cultural and environmental
sensitivity, many dunes are worthy of all due protection.
Dunes are dynamic features; they erode during periods of high waves and accrete during normal wave
conditions. During a storm or a large swell, waves attack and erode the

Figure 2. Twenty foot high vegetated dunes, Spreckelsville, Maui.
dune. This process, known as scarping, releases sand that was stored in the dune to the active beach. The
influx of sand is often carried offshore to build sand bars, which help attenuate incoming wave energy.
Erosion of pristine coastal dunes does not release silt to the near-shore area, degrade water quality, or
harm the coral reef ecosystem since these dunes are composed of clean sand. When storm waves subside,
normal waves dismantle the offshore bars and rebuild the beach. Although some sand may be
permanently removed from the beach system (transported to deep water by sand channels), eventually
most of this beach sand is reincorporated into the dune. On undeveloped beaches, the post-storm
recovery of the dunes is often complete.
Coral Reef Ecosystems
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Coral reefs are also important components of the beach system. Reefs are natural breakwaters; they
absorb much of the incoming wave energy and help protect the shoreline from wave attack. Without the
wave buffering and sand production that coral reefs provide, rates of coastal erosion and beach loss
would be significantly higher.
Furthermore, coral reefs provide habitat for a rich diversity of marine life (Figure 3). Several reef
organisms build their skeletons and shells out of calcium carbonate. When these organisms die, their
skeletal remains are transported to the beach or are cemented into the framework of the reef. Most of the
light-colored sand on beaches derives from coral reefs.

Figure 3. Coral reef. Photo courtesy of John Pye.
Coral reefs are sensitive environments that require pristine coastal water quality. Corals are very efficient
marine organisms that thrive in nutrient-poor environments. This is because coral polyps contain
zooxanthellae-unicellular, symbiotic algae that produce food for their hosts through photosynthesis.
Photosynthesis requires sunlight, and the depth and intensity of sunlight penetration is reduced by
suspended sediments. Silt can also settle out on corals and interfere with feeding and recolonization.
Corals can survive occasional short-term siltation events. When stressed they produce mucus, which
helps them shed the fine-grained sediments that have settled upon them. However, repeated or chronic
silt plumes or a single large event will kill coral. Nutrient loading is also harmful to coral reefs. Excess
nutrient levels in coastal waters can lead to algal blooms, which compete with coral colonies for space
and light and disrupt the coral reef ecosystem.
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COASTAL EROSION, BEACH LOSS, AND CORAL REEF
DEGRADATION
Preliminary examination of a report on shoreline changes from 1949 to 1989 suggests that 62% of the
sandy shoreline studied on Maui is eroding at an average rate of 1.25 ft/yr (HWANG AND FLETCHER,
1992), and as much as 30% of Maui's shoreline has experienced beach loss or significant narrowing
(MAKAI OCEAN ENGINEERING, INC. AND SEA ENGINEERING, INC., 1991). Based on field and
photographic observations, nearly all of this beach degradation is in front of or adjacent to shoreline
armoring such as seawalls and revetments.
Typically, these armoring structures are erected when coastal erosion threatens beachfront development.
Armoring the shoreline usually halts coastal erosion and protects property and structures, but on
shorelines undergoing long-term retreat, it often leads to beach loss (FLETCHER, ET AL., 1997). The
impact that armoring has on the adjoining beach creates a conflict between the rights of coastal property
owners to protect their land and the rights of the public to utilize the beach resource.
Coastal Erosion
Sea-level rise, wave and current impacts, and sediment deficiencies drive coastal erosion (Figure 4).
Sea-level rise, currently averaging about 2.5 cm/decade on Maui, causes the littoral system to shift
landward by eroding the upland area-usually a coastal dune or the coastal plain. This natural process,
known as coastal erosion, has occurred for millennia as sea level has risen nearly 110 meters since the
last ice age. The retreat of the shoreline-and associated loss of coastal lands-is the natural response of the
beach to rising sea levels (TAIT AND GRIGGS, 1990) and has been the underlying premise of coastal
engineering theory for over thirty years (e.g. "The Bruun Rule", BRUUN, 1962). The influx of sediment
released to the active beach by erosion of the coastal upland helps maintain beach width.
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Figure 4. Causes of coastal erosion. Sea-level rise, wave and current action, and sediment deficiencies
drive coastal erosion.
Certain human activities create significant sediment deficiencies and aggravate coastal erosion. These
include sand mining, dune alteration (e.g., dune grading and building on dunes), construction of shoreline
structures such as seawalls, revetments, and groins, degradation of coral reefs, and construction of
harbors and navigational channels.
Sand mining on the beach removes sediment from the beach system leading to beach narrowing and
deflation. Up until the early 1970's, large volumes of sand were mined from beaches around Maui to
provide cement aggregate for construction and lime for sugar cane processing.
Dune grading entails bulldozing the upper portion of the dune to flatten it, often in order to allow an
unobstructed view of the ocean or as part of a building's construction. This practice sharply reduces the
dune's natural capacity to buffer coastal erosion and other coastal hazards. Furthermore, if the dune is
then covered with soil fill, subsequent coastal erosion will release silt and other fine-grained sediments to
the ocean, which degrade water quality.
Harbors and navigational channels can interfere with sediment transport. Sand moved by nearshore
waves and currents is deposited in these artificial depressions and is removed from the littoral system.
Beach Loss
Armoring shorelines undergoing long-term retreat with structures such as revetments and seawalls halts
coastal erosion, but refocuses the erosion onto the beach in front of the structure (TAIT AND GRIGGS,
1990; FLETCHER ET AL., 1997). This causes beach narrowing, a decrease in the usable beach width,
and beach loss, the volumetric loss of sand from the active beach (Figures 5 and 6). Coastal armoring
often aggravates erosion along downdrift properties by decreasing the supply of sediment to downdrift
areas.

Figure 5. Coastal erosion vs. beach loss. Coastal erosion does not normally threaten beaches, but
armoring to protect coastal lands may lead to beach loss (after TAIT AND GRIGGS, 1990).
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Figure 6. Beach width on an armored vs. a natural shoreline, Speckelsville, Maui.
The site-specific history of coastal processes for a particular beach segment must be assessed to help
guide the most effective beach management practices. Certain management tools-beach nourishment
and dune restoration, for example-can counteract coastal erosion and beach loss. Other management
tools-such as requiring sufficient building setbacks and wiser construction codes-can delay or prevent
the need to armor the shoreline to protect beachfront development. Hence, coastal erosion does not
necessarily present a conflict between coastal property owners and the public. It can be mitigated through
effective beach management strategies.
Reef degradation
Harbor and navigational channel construction compromise the reef's wave buffering capacity. If a portion
of the reef is dredged during harbor and channel construction, larger waves can reach the shoreline and
accelerate erosion.
Many other human activities degrade water quality and harm coral reef ecosystems. Since most
carbonate sand ultimately derives from the coral reef ecosystem, poor water quality reduces the amount
of sand produced by the reef and delivered to the beach. Impacts to water quality caused by human
activities include: siltation, nutrient loading, and urban runoff. In addition, over-fishing can deplete the
reef ecosystem of certain species of fish and upset the ecological balance necessary for healthy coral reef
ecosystems, and introduced species have disrupted the preexisting food web, which also disrupts the reef
ecosystem. Finally, anchoring on reefs causes physical damage to coral, as does standing on or touching
these sensitive creatures.
In some cases, coastal erosion can have adverse effects on water quality and harm the reef. The erosion
of dirt embankments or coastlines that have been artificially filled releases fine sediments to the
nearshore waters. Furthermore, the significant increase in drainage outlets for recent developments and
concrete channelization for flood protection have both had significant impacts on near-shore water
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quality and sediment loads.
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PROGRESS TO DATE
Some progress has been made in Maui County and the State of Hawaii to reduce the impact of many of
these activities. For example, large-scale sand mining was prohibited in 1986. In 1990, the Maui County
Planning Department revised the shoreline setback rules to require some building setbacks to be based on
average lot depth. Recently, DLNR's Division of Aquatic Resources in cooperation with the University
of Hawaii's Marine Option Program has installed day-use moorings at a few popular snorkel and dive
sites (e.g. Molokini) to reduce the amount of anchor damage to coral reefs. While these recent efforts
have had a positive impact, much more action is needed.
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OBJECTIVES AND RECOMMENDATIONS
The Beach Management Plan for Maui seeks to promote beach preservation and sustainable
development of the coastal zone. The report makes recommendations on how Maui County can better
address beach management issues. It is intended to be a guiding policy document, rather than be adopted
in its entirety as formal law, although specific recommendations may best be implemented through
revisions of existing rules and regulations.
We have identified thirteen areas for implementing more effective beach management practices. Each
area has a short introduction followed by a statement of objectives and specific recommendations.
Although the sections are numbered, they are not ordered chronologically nor in order of priority or
importance. In fact, many of the recommendations will need to be implemented concurrently in order to
be most effective.
1. Identification of Erosion Hotspots and Erosion Watchspots
Erosion hotspots are areas where coastal erosion has threatened shoreline development or infrastructure.
They are existing management challenges. In most cases, the shoreline has been armored to protect
property and development, and there has been a noticeable environmental impact and/or a decrease in
recreational use. Erosion hotspots can be restored, but restoration will require substantial economic
resources. Erosion watchspots are areas where the coastal environment will soon be threatened if
shoreline erosion trends continue. A potential conflict between the desire to protect property and the
desire to maintain the beach resource exists at erosion watchspots. Lost beaches are a subset of erosion
hotspots. Lost beaches lack a recreational beach, and lateral shoreline access is very difficult-if not
impossible.
It is essential to recognize these existing and potential erosion problem areas when planning
developments or redevelopments, regulating structures, and considering prospective areas for coastal
protection or beach nourishment projects. A list of preliminary hotspot and watchspot erosion areas
appears in Table 2. These areas were identified by an analysis of a coastal erosion rate study (MAKAI
OCEAN ENGINEERING, INC. AND SEA ENGINEERING, INC., 1991), reports of long-time coastal
residents, and site inspections.
Table 2. Preliminary Erosion Hotspots, Watchspots, and Lost Beaches for Maui.
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Objective
1.1) To identify existing and potential erosion problem areas along Maui's shoreline
Recommendations
1.1a) Sponsor a study to better identify Maui's erosion hotspots and watchspots and to
analyze the possible causes of erosion
1.1b) Acknowledge the special nature of erosion hotspots and watchspots when planning
shoreline developments, infrastructure, and restoration projects
1.1c) Require data on shoreline erosion/accretion trends for any proposed coastal
development
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2. Guidelines for Shoreline Protection Measures
When coastal erosion threatens property, coastal landowners are usually unaware of the different types of
coastal protection measures that are available and the applicable environmental concerns and permitting
requirements. Since conventional coastal protection structures such as seawalls and revetments have been
shown to cause beach narrowing and loss, the County should identify and recommend more
environmentally compatible alternatives.
For example, the use of sand bags and large sand-filled geotextile tubes known as sea bags that
temporarily control coastal erosion has become popular recently. Another example may be concave or
"V" shaped structural hardening designs which may retain sand better than linear structures. This study
should discuss how and where these structural alternatives can effectively be used.
Currently, the County of Maui has entered into a contract with Oceanit Laboratories, Inc., to conduct
such a study. Oceanit's study is entitled Coastal Protection and Beach Nourishment Study and is
expected to be completed by January 1998.
Objective
2.1) To establish guidelines for governmental agencies and the coastal community to
determine the most appropriate type of coastal protection in a particular location
Recommendations
2.1a) Develop a study to provide technical recommendations for the restoration of sandy
shorelines through beach nourishment
2.1b) Provide suggestions on alternative coastal protection designs where beach
nourishment is not feasible
2.1c) List acceptable structures for emergency (temporary) coastal protection
2.1d) Address permitting requirements for beach nourishment and structural alternatives
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3. Beach Nourishment
Beach nourishment, a technique used to restore an eroding or lost beach or to create a new sandy
shoreline, involves the placement of sand fill with or without supporting structures along the shoreline to
widen the beach. It is the only management tool which serves the dual purpose of protecting coastal lands
and preserving beach resources. Beach nourishment is a common management practice on the mainland
(NATIONAL RESEARCH COUNCIL, 1995). Miami Beach, FL; Myrtle Beach, NC; Ocean City, MD;
and several other locations have ongoing beach nourishment projects.
Although Maui has limited experience with beach nourishment, a few small-scale projects have
successfully restored lost or eroding beaches (Figure 7). Most restoration projects that have taken place
on Maui were privately funded and carried out without a thorough engineering study.
Beach nourishment requires large volumes of beach-quality sand. The initial nourishment project
typically requires thousands of cubic meters of sand per kilometer of shoreline, and most beaches need
periodic renourishment. Maui should take measures to more effectively manage its limited sources of
readily available sand and should build its capacity to tap new, currently unavailable sources of sand.
Sand Sources for Beach Nourishment
Sand for nourishment projects is from a variety of environments. Terrestrial sources of sand include
coastal dunes, coastal plains, and inland sand dunes. Offshore sources include dredge spoils from harbor
maintenance, shallow-water sand fields, medium-depth sand channels, and deeper-water sand banks.
Harbor spoils can be accessed from land with a clamshell dredge but comprise only a minor portion of
Maui's sand resources. Larger sources of sand must be hydraulically dredged with a suction dredge.
Currently, Maui lacks its own suction dredge and hence lacks the capacity to tap large offshore sand
resources.
To date, most small-scale nourishment and coastal protection projects on Maui have used sand mined
from inland dunes. The fine-grained nature of dune sand may not be compatible for high energy beaches
that typically have coarser-grained sand. Because some sand dunes contain burial sites, sand should be
acquired only from quarries designated free of cultural sites. Inland sand mines on Maui charge $10 to
$18 per cubic yard, which is relatively inexpensive. In contrast, dune sand from Kaua'i for the creation of
four pocket beaches at Ko'olina Lagoons on O'ahu cost $80/cubic yard in place. Nonetheless, terrestrial
sources of sand are limited. Sand shipment off island-primarily for cement companies on O'ahu-has
occurred for decades. This constitutes a loss of valuable Maui sand that could be used for local beach
nourishment projects. The export of Maui's sand resources should be restricted, perhaps by introducing
new legislation.
Maui should build its capacity to tap offshore sand resources. Potential offshore borrow sites should be
identified, mapped, and sampled. Local scientists and consulting firms have mapped offshore sand
resources for O'ahu (SEA ENGINEERING, INC., 1993). Although a similar study was done for Maui
and Moloka'i in 1971 (CAMPBELL, ET AL., 1971), this study did not include extensive sampling and
should be updated. Sampling is necessary because offshore sand may not be suitable for beach
nourishment. A recent sand nourishment viability study on O'ahu found that offshore sand is often
fined-grained and discolored for beach nourishment (SEA ENGINEERING, INC., 1993). Funding for
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Figure 7. Beach Nourishment at Sugar Cove, Spreckelsville, Maui. Before and after small-scale
beach nourishment project implemented entirely with private funding. Above photo taken June 1996;
below photo taken October 1997.
the updated offshore sand resource study could be shared by Maui County, DLNR, the University of
Hawaii, and the United States Army Corps of Engineers (USACOE).
Pilot Beach Nourishment Project
Beach nourishment is the only management tool that protects coastal development without degrading the
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beach. Preserving or restoring a sandy beach has direct, beneficial impacts on recreational opportunities
and property values. Some homeowners associations-Sugar Cove Condominiums in Pa'ia, and Kana'i O
Nalu in Ma'alaea, for example-have implemented small-scale, privately-funded beach nourishment
projects. Both of these projects were deemed successes; it was worth the expense to restore the
recreational use and value of the beach. The demand for beach nourishment on Maui as well as statewide
has grown in recent years and will likely continue to grow. The County of Maui should anticipate this
growing demand and take the lead in promoting and implementing beach nourishment.
A pilot project is very much needed. It would illustrate the engineering requirements of nourishment as
well as surface all the environmental and permitting requirements, problems, and concerns. An action
plan for a pilot beach nourishment project should be prepared based on guidelines from the Coastal
Protection and Beach Nourishment Study. Site selection should consider erosion rates, geographical
location, beach configuration, sand availability, cause of erosion, public use and access, and cost sharing.
In order to better ensure a successful pilot beach nourishment project, a site-specific, coastal engineering
study will likely be necessary.
Objective
3.1) To promote beach nourishment by more effectively managing the limited sources of
readily available sand and building its capacity to tap new, currently unavailable (offshore)
sources of sand
Recommendations
3.1a) Earmark beach-quality sand that is periodically removed from Maui's harbors for
nourishment projects
3.1b) Restrict the export of Maui's dune sand resources, perhaps by introducing new
legislation
3.1c) Limit sand mining to quarries designated free of cultural sites
3.1d) Identify, map, and sample potential offshore borrow sites
3.1e) Consider acquiring a suction dredge to use to tap offshore sand resources, provided
offshore borrow sites have sand of good quality, and dredging will not cause long-term
environmental impacts
3.1f) Identify and implement one or more pilot beach nourishment projects
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4. Dune Preservation and Restoration
Sand dunes are important components of the littoral budget. Dunes trap windblown sand, store excess
beach sand, and serve as natural erosion buffers, protecting beach-front property and coastal
infrastructure during storms and high-wave events. Pristine dunes are vegetated by native Hawaiian
species such as 'aki'aki, 'akulikuli, naupaka, and pohuehue, which are salt-tolerant, have dense root
systems, and are effective wind-breaks and wave buffers (Figures 8 to 11). Healthy sand dunes are vital
to the health of the beach and nearshore marine environment.

Figure 8. Vegetated dune, Kanaha, Maui. Naupaka shrub and 'aki'aki and pohuehue (with purple
flowers) ground cover at center, 'aki'aki (sparse ground cover) in background.
Because of the natural erosion buffer that coastal dunes provide, dunes should be preserved and, in some
cases, restored. Dune restoration projects took place at Kama'ole I in 1983, Kama'ole II in 1984, and
Memorial Beach Park in 1987 (Figure 12). All three of these restoration projects significantly enhanced
the recreational value of the beach and upland areas.
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Figure 9. Close up of 'aki'aki. Photo from JOHNSTONE, 1997.

Figure 10. Close up of 'akulikuli. Photo from JOHNSTONE, 1997.
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Figure 11. Close up of pohuehue, Honokahua, Maui Common name: beach morning glory.

Figure 12. Dune restoration project at Kama'ole II in 1984.
Objectives
4.1) To preserve existing sand dunes
4.2) To restore degraded sand dunes
Recommendations
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4.1a) Map coastal dunes, and limit development on top of or in front of these dunes
4.1b) Prohibit grading (leveling) or mining of coastal dunes
4.1c) Guide landscaping in dune areas (e.g., limit topsoil fill, encourage the planting of
native coastal species rather than turf grass, which is not consistent with the natural littoral
environment)
4.1d) Establish moveable dune walkovers to provide pedestrian access without trampling
dune vegetation (Figure 13)
4.2a) Encourage and support dune restoration efforts (dune fencing, revegetation, sand
nourishment, etc.)
4.2b) Publish a handbook detailing the methodology for future dune restoration projects

Figure 13. Dune walkover at Kama'ole II, Maui.
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5. Coral Reef Ecosystems, Water Quality, and Upland Activities
The health of beaches is closely tied to the health of the coral reef ecosystem, which is itself closely tied
to upland land practices. Hence, effective beach management requires a geographically broader approach
known as integrated coastal zone management. Although this report has focused mainly on the shoreline
area-the beach, the dunes, and the coastal plain-we have included some recommendations for more
effective protection of the coral reef ecosystem and better management of upland land practices.
In many cases, improper control of runoff at agricultural lands and construction sites, even those far from
the coast, has degraded the water quality of coastal areas. For example, recent construction without
adequate erosion control measures for the Maui Ocean Center has led to frequent silt plumes in Ma'alaea
Bay and negative impacts on the coral reef. Silt diminishes light penetration and eventually settles out on
the seafloor. This harms coral and other marine organisms (e.g., foraminifera, an important component of
beach sand) and limits safe and enjoyable ocean recreation. Runoff also transports nutrients, pesticides,
and other pollutants to coastal waters compounding the impacts on water quality.
Golf courses, resorts, and other urban developments have impacts on water quality through the overuse
of fertilizers, pesticides, and the leaching of other pollutants, including chlorine from the drainage of
swimming pools. In some cases, nutrient loading of coastal waters has led to algal blooms. Most upland
runoff can be prevented from polluting the coastal waters through adherence to the best management
practices (BMPs) outlined in the West Maui Watershed Owners Manual (WEST MAUI WATERSHED
MANAGEMENT ADVISORY COMMITTEE, 1997), which is available to the public from the Hawaii
Department of Health. Major recommendations for agriculture and construction are highlighted below.
The West Maui Watershed Owners Manual also provides recommendations for landscaping.
According to the West Maui Watershed Owners Manual, best management practices for agriculture
include, but are not limited to, the following.
● Expanded use of sediment retention basins
● Regular maintenance of sedimentation basins and other erosion control measures
● Use of diversions, terracing, contour farming, and crop residue to intercept and slow sheet flow
and stabilize the surface
● Improved water management practices
● Development of precision agriculture in order to insure efficient application of fertilizer and
pesticides based on local soil/crop needs
Best management practices for construction sites include the following.
● Use of detention basins to prevent runoff
● Use of dust suppression measures such as dust screens and watering
● Limiting the surface area of exposed soil and coordinating activities with periods of low rainfall
Other recommendations in the West Maui Watershed Owners Manual include
● Revising the Grading Ordinance to reduce soil erosion
● Providing training and education for contractors, developers, and equipment operators
● Improving inspection and enforcement of requirements for erosion control
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Upland activities such as landscaping, agriculture, and construction must become more environmentally
responsible. Currently, the county Department of Public Works and Waste Management (DPWWM) and
state Department of Health (DOH) are responsible for enforcing compliance with proper environmental
controls at construction sites. Communities and non-governmental organizations can assist DPWWM and
DOH in enforcement. To facilitate this, public awareness should be increased. Contracting firms and
developers should attend workshops on environmentally sound construction practices and have their
projects certified as "reef-friendly."
Objective
5.1) To reduce impacts to water quality and coral reef ecosystem
Recommendations
5.1a) Continue to educate the public-especially the ocean recreation users such as ocean
activity centers and dive/snorkel tour boat operators-on the importance of coral reef
ecosystems and how to reduce damage to these resources
5.1b) Support studies to determine the status of Maui's coral reef ecosystems
5.1c) Insure that upland construction and agricultural practices become more
environmentally responsible by increasing public awareness
5.1d) Amend the grading ordinance to implement best management practices for dust and
sediment control, as approved by the Natural Resource Conservation Service, and the
Department of Public Works and Waste Management (This is currently being considered by
the Maui County Council.)
5.1e) Provide BMP workshops to contractors at construction sites
5.1f) Improve enforcement of the grading ordinance
5.1g) Implement suggestions of the West Maui Watershed Owners Manual including
guidelines for the reduction of soil erosion and the development of and adherence to best
management practices protective of coastal water quality
5.1h) Promote sand fill along shoreline properties rather than soil fill
5.1i) Review existing water quality standards, testing, and enforcement
5.1i) Support a study of nearshore circulation patterns to help determine environmental
impacts of various drainage master plans
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6. Shoreline Setbacks and Coastal Erosion Hazard Data
The intent of shoreline setbacks is to establish a coastal-hazard buffer zone to protect beach-front
development from high-wave events and coastal erosion. Adequate setbacks allow the natural erosion
and accretion cycles to occur and help maintain lateral beach access. Furthermore, setbacks provide open
space for the enjoyment of the natural shoreline environment.
It is the experience of the Planning Department that the generally applied 40-foot shoreline setback was
often inadequate because setbacks are not determined by historical site-specific rates of coastal erosion.
Along much of the Maui coastline, this setback has failed to protect developed beach-front property from
coastal erosion and has failed to provide adequate environmental open space for coastal processes. An
analysis of coastal erosion trends would provide data on a property scale to enhance decision making in
the coastal zone area.
Historical erosion rates can be determined on a parcel by parcel scale and used to project the future
erosion hazard area along the shoreline. Maps of the projected 30-, 60-, and 90-year shorelines can be
prepared assuming that future shoreline trends will be similar to historical trends. The areas makai of the
projected shorelines are known as the 30-, 60-, and 90-year erosion hazard zones. Maps of
erosion-hazard zones provide a scientific basis for more effectively regulating proposed structures and
activities in beachfront lots.
Coastal-erosion hazard maps could be used to establish rate-based building setbacks. Setbacks would be
site-specific-literally at the property scale-to reflect the site-specific nature of coastal erosion. These
setbacks would also incorporate the proposed style of development. Construction-style considerations
would include the size and expected lifetime of the planned structure. Larger, immovable buildings and
those with lifetimes of more than 50 years would have deeper setbacks than small, movable structures.
For instance, a ten-story, 200-unit condominium would have a deeper setback than a single-family house
built on posts.
Establishing setbacks that reflect site-specific coastal processes and building styles could be incorporated
directly into the Shoreline Setback Rules for the Maui Planning Commission along with certain
construction and land-use performance standards for areas that fall within a particular erosion-hazard
zone. Site-specific setbacks would also offer a basis for dune conservation.
Variable-rate setbacks may be difficult to adopt. Projected erosion rates along shorelines with a history of
severe coastal erosion could significantly limit the buildable area of a beach-front parcel. The projected
hazard-zone may even consume the entire property. Provisions for possible exceptions to rate-based
shoreline setbacks would need to be included with any rule changes. Even if variable shoreline setbacks
are not adopted by the Planning Commission, erosion-hazard maps would still provide valuable data that
would be used during planning, developing, and redeveloping coastal properties. For example, erosion
hazard maps could be used to identify areas prone to high rates of coastal erosion and help determine the
causes of and methods to address coastal erosion.
Objectives
6.1) To provide relevant information for governmental agencies and the coastal community
when purchasing shoreline property and/or planning and designing any development along
the shoreline

http://www.soest.hawaii.edu/SEAGRANT/bmpm/objectives_and_recom_6.html (1 of 2) [04/26/2000 10:40:01 AM]

Shoreline Setbacks and Coastal Erosion Hazard Data

6.2) To provide a scientific basis to assess and regulate proposed structures and activities
within projected shoreline erosion hazard zone
Recommendations
6.1a) Develop a detailed coastal erosion hazard analysis that will determine historical
shoreline positions and map the projected position of the shoreline 30, 60, and 90 years in
the future. (Maui County has already prepared and advertised an RFP to develop such a
study.)
6.1b) Quantify the amount of beach loss that has occurred to help identify the possible
causes and potential mitigation of coastal erosion
6.2a) Incorporate site-specific erosion rate data and performance standards (e.g.,
construction style and estimated lifetime of structure) into the determination of shoreline
building setbacks
6.2b) Initiate meetings with neighborhood associations to help develop performance
standards for variable setbacks in areas with high rates of coastal erosion
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7. Proactive Development of Coastal Lands
Proactive management occurs in the planning stages of new developments or redevelopments along the
shoreline, well before project layout is finalized. This type of planning is beneficial to coastal landowners
and developers who are not always aware of shoreline processes, coastal hazards, and the potential
impacts of development on the beach and other nearshore areas. The permitting agency should apprise
the applicant of the recommendations listed below during project layout. Incorporating the advice of the
Planning Department would streamline the permitting process and decrease the risk of coastal hazards.
Developers and landowners should be encouraged to pre-consult with various experts and governmental
agencies familiar with coastal erosion in order to get appropriate recommendations on project design.
Developers and landowners should also acknowledge that developments along the shoreline are subject
to the risk of coastal erosion and high wave events and that any request to protect structures and property
with shoreline armoring is currently discretionary based on grounds of hardship and impacts on the
environment.
Objectives
7.1) To encourage proactive shoreline developments and increase awareness of coastal
hazards
7.2) To increase awareness of the discretionary nature of permitting shoreline armoring to
protect property
Recommendations
7.1a) Encourage developers and landowners to pre-consult with various experts and
governmental agencies familiar with coastal erosion in order to get appropriate
recommendations on project design
7.1b) Make the Beach Management Plan for Maui available to developers, contractors, and
landowners as a reference guide
7.1c) Encourage greater setbacks for erosion hotspots and watchspots and other areas with a
high rate of erosion (Figure 14)
7.1d) Discourage slab-on-grade construction (Figure 15)
7.1e) For major condominium/hotel type developments, encourage layouts with less linear
frontage (Figures 16, 17, and 18)
7.1f) Encourage minor structures to be non-permanent and portable (Figure 19)
7.1g) Encourage major structures to be hurricane/tsunami resistant (ie., built on posts)
(Figure 20) and located away from areas of high coastal hazard
7.1h) Encourage developers to construct building additions on the mauka side of the
structure rather than within the shoreline setback area
7.1i) Encourage use of sand fill and native vegetation for shoreline landscaping
7.2a) Require developers and landowners to acknowledge that shoreline armoring is
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discretionary and based on grounds of hardship and impacts on the environment

Figure 14. Example of large setback and open space, Ritz Carlton, Kapalua, Maui.

Figure 15. Undermined slab on grade sidewalk at Kahekili Park, North Beach, Ka'anapali. This
sidewalk is very hazardous to beach users and interferes with coastal processes. This structure should
have been readily movable when coastal erosion posed a threat.
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Figure 16. Different layouts of shoreline development with varying linear frontage. V-shaped
layouts confine the risk of high-wave events and coastal erosion to a small portion of the building instead
of the entire structure.
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Figure 17. Shore-parallel type development, Honokowai, Maui. Maui Kai and Mahana
Condominiums. Revetments front both condominiums.

Figure 18. Less linear type development, Royal Kahana area, Kahana, Maui. Note sandbagging is
limited to the corner portions of the structure closest to the ocean.
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Figure 19. Movable boardwalk constructed using recycled plastic, Kama'ole I, Kihei, Maui.

Figure 20. Houses built on cement pillars, Paukukalo, Maui.
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8. Inter-agency Coordination
Much of the coastline of Maui consists of parks, highways, and other public works projects, which are
threatened or will soon be threatened by erosion and other coastal hazards. Inter-agency communication
and education is necessary to more effectively plan for or mitigate coastal hazards and implement more
environmentally sound projects. Better inter-agency coordination would also reduce delays, duplications,
paperwork, and resource demands in permit processing, resulting in cost-savings to both permit
applicants and governmental agencies.
For example, the Department of the Army has proposed a General Permit for beach nourishment and
restoration in Hawaii. The purpose of the General Permit is to expedite the authorization of minor
non-controversial projects (e.g., beach nourishment and offshore submerged berms). Activities that do
not conform to the provisions and limitations of this permit will still require an individual permit from
the USACOE and/or a project-specific DOH Section 401 Water Quality Certification and a Coastal Zone
Management (CZM) Federal Consistency determination. This General Permit has already been reviewed
for Hawaii Coastal Zone Management (CZM) Program Federal Consistency.
Beach nourishment projects and other shore protection measures often fall within two or more
jurisdictional boundaries (e.g., Federal and State, State and County, or Federal, State, and County). This
leads to jurisdictional conflicts. Each agency is often not fully aware of the other agencies' permitting
requirements and the status of pending applications.
Some progress has recently been made towards the coordination of county and state shoreline
management efforts. Maui County and the State DLNR are discussing the formation of improvement
districts (see section on Beach Management Districts), the selection of pilot beach nourishment sites,
and data-management needs through the Coastal Erosion Management Plan for the State of Hawaii.
However, more interagency communication is needed. For example, better cooperation between State
Parks and the County Parks and Recreation should be sought since many of our beach parks are
maintained by these departments. In addition, discussions should be enhanced with the State Department
of Transportation (DOT), because some highway facilities are threatened or will soon be threatened by
coastal erosion. In most cases, state highway facilities are the major or only thoroughfare between
regions. Proactive planning of new highway construction, widening, and realignment could reduce the
threat of coastal erosion, high-wave hazards, and beach loss by anticipating future shoreline trends
(Figure 21).
Maui County should continue to work with the Federal and State agencies to improve coordination on
shoreline matters in order to avoid duplication, expedite permit processing, and encourage more
environmentally sensitive shoreline protection measures.
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Figure 21. Launiupoko State Park, Lahaina, Maui. This section of the state highway is being
threatened by ongoing coastal erosion and is earmarked for a revetment project by the State DOT and the
USACOE. However, the project was questioned by the County since it seemed to be a short-term
solution to a long-term problem and would likely promote construction of other similar structures. Beach
nourishment with cobbles or highway relocation may be more appropriate solutions.
Objectives
8.1) To enhance coordination with federal, state, and other governmental agencies with
jurisdiction over shoreline management issues-Army Corps of Engineers, Natural Resource
Conservation Service, State and County Parks Departments, the State Department of
Transportation (Highways and Harbors Division) the State Department of Land and Natural
Resources, State Department of Health, and the County Department of Public Works
8.2) To develop an atmosphere which allows communities to act proactively to meet
demands for shore protection and preservation
Recommendations
8.1a) Maintain ongoing discussions and improve coordination on shoreline matters with
other agencies in order to avoid duplication, expedite permit processing, and encourage
more environmentally sensitive shoreline protection measures
8.2a) Proactively plan highway construction, park improvements, and other infrastructure
projects
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9. Structures and Activities within the Shoreline Area
Certain shoreline structures have been shown to have an impact on coastal processes. Although
pre-consultation and cooperation with governmental agencies results in more effective, proactive
management and planning, certain recommendations on shoreline development must be formalized
through adoption of rule changes.
Minor Structures
Concrete sidewalks, in-ground swimming pools, and other beach-use facilities historically have been
permitted within the shoreline setback area as "minor structures". Some of these existing structures are
threatened by coastal erosion or hinder the normal coastal processes (Figure 22).

Figure 22. Hyatt Regency swimming pool threatened by coastal erosion, Ka'anapali, Maui. Also
refer to Figure 15.
The shoreline setback rules should be amended to regulate these type of permanent and immovable
structures within the shoreline area by limiting minor structures to those that are portable, expendable, or
under a certain dollar value (see Figure 19). If the structure is threatened by coastal erosion or has an
adverse effect on shoreline processes, the structure should be conditionally relocated or removed.
Permit processing on the County level for sand nourishment projects that would stabilize and enhance the
shoreline area should be expedited to the extent possible. Sand is dynamic; it comes and goes naturally,
depending on the tides, wind, seasons, and wave action. Furthermore, nourishment may have a beneficial
impact to surrounding properties and often will increase the recreational value of a particular beach. By
streamlining this environmentally sensitive method of erosion control, the construction of illegal
shoreline hardening structures may be deterred. Guidelines, however, must be created to regulate sand
compatibility with the existing beach and sand cleanliness to minimize adverse impacts on water quality
and marine resources.
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Major Structures
Major structures include buildings and extensions, patios and paved areas, and parking lots. Although
these are usually restricted from the shoreline setback area, the criteria for granting a shoreline setback
variance is currently very broad. For example, shoreline hardening structures have been historically
permitted in the setback area for coastal erosion control.
Unfortunately, shoreline hardening along coasts undergoing long-term coastal erosion has led to
widespread beach loss on Maui. The county is very concerned about possible environmental impacts of
coastal armoring and other major structures, especially with regard to beach processes. The Planning
Department critically reviews each proposed shoreline setback variance and discourages the use of
permanent coastal armoring structures along sandy shorelines. A proposed major structure in the setback
area should be justified only after a thorough analysis of: 1) practicable alternatives, 2) reasonable use of
land, 3) desire to protect private property and structures, 4) shoreline erosion rates, 5) impacts to the
environment, and 6) loss of public benefit.
Finally, one of the major flaws in the current shoreline setback rules is that parcels must "abut the
shoreline" in order to be subject to these rules. In other words, properties fronted by even a sliver of a
State beach reserve may construct major structures near the makai edge of the property boundaries. This
constitutes a major loophole in the current shoreline setback regulations with potentially serious
consequences to both the beach environment and the property owner.
Objective
9.1) To regulate certain structures and activities within the shoreline area in a manner
consistent with proactive planning recommendations
Recommendations
9.1a) Limit minor structures to those that are portable, expendable, or under a certain dollar
value, and require them to be relocated or removed if shown to adversely affect shoreline
processes
9.1b) Expedite permit processing for sand nourishment projects, provided that guidelines are
created through the Shoreline Setback Rules to minimize adverse impacts on water quality
and marine resources
9.1c) Specifically define the criteria for granting a shoreline variance for major structures
9.1d) Require that shoreline setback rules apply to all lands that abut the shoreline or abut a
state beach reserve
9.1e) Consider incorporating other recommendations in this plan as formal rule changes
(e.g., prohibition of soil fill and sand dune grading along the shoreline)
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10. Beach Management Districts
Beach management districts should be established on a neighborhood scale to help maintain or restore
nearby beaches and other shoreline areas. A beach management district (BMD) is a special designation
for a group of neighboring coastal properties that provides a mechanism for implementing erosion
mitigation projects at multi-property scales. BMDs streamline the permitting requirements for beach
preservation and restoration projects and facilitate cost sharing between the group of neighborhood
owners and county, state, and federal agencies. Further details about establishing beach management
districts and the advantages and challenges of establishing them are thoroughly discussed in a 1992
report entitled Beach Management Plan with Beach Management Districts by Hwang and Fletcher.
Certain beach management projects (e.g., large beach restorations) affect several beachfront properties.
The formation of a beach management district allows a group of adjacent landowners to address
shoreline issues as a unit rather than as individual property holders (HWANG AND FLETCHER, 1992).
As a beach management district, the group can pool its resources and streamline the permitting process
for such projects. Often, county, state, and federal agencies will participate in cost sharing for a particular
project, if it benefits the public. Some condominium associations and neighborhood boards already act as
de facto beach management districts.
Objective
10.1) To encourage and implement beach management districts in order to coordinate beach management
on a neighborhood scale
Recommendation
10.1a) Establish beach management districts at erosion hotspots, especially those proposing to implement
a beach restoration project
10.1b) Set up a mechanism at the county and/or state levels for evaluating petitions to form a beach
management district
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11. Public Awareness and Education
Coastal and marine environments are greatly influenced by the activities of humankind. Increasing public
awareness of the sensitivity of these environments would sharply decrease human impacts. Policy makers
and agency personnel should be provided with guidance for more effective beach management practices.
Equally important is increasing awareness and education of general public. Although Maui has many
well-informed individuals with stewardship attitudes, both the private sector and the public need to
become more aware of coastal and marine resource issues.
Policy makers and agency personnel need to be better informed so that their decisions are
environmentally and economically responsible. The same applies to developers and contractors,
especially those working at shoreline properties. A better informed public will support decisions that
need to be made.
Hawaii Sea Grant and Maui Community College should develop a public awareness and education
program on coastal and marine resource issues. Sea Grant should team up with local scientists and
environmental groups to sponsor K-12 teacher training workshops. Maui Community College can
support post-secondary education and research by continuing to offer marine science courses through its
Marine Option Program. Offering a bachelor's degree program in Marine Science should be a
longer-term goal at Maui Community College.
Public awareness can also be increased through educational presentations to various groups (e.g.,
community associations, neighborhood boards, rotary clubs, ocean activity owners and County
commissions). Other ways to increase awareness include creating a web site on coastal processes and
development guidelines, issuing press releases, publishing information in booklets, and giving
presentations at conferences and symposiums similar to the Coral Reef Symposium and the Coastal Zone
Management Conference, both of which took place on Maui in September 1997.
Objective
11.1) To increase public and private sector awareness and education on coastal and marine resource
protection
Recommendations
11.1a) Identify key target audiences (e.g., schools, community associations, neighborhood boards, rotary
clubs, developers and contractors, ocean activity owners, county commissions, etc.)
11.1b) Continue disseminating information by issuing press releases, publishing booklets and posters,
and giving presentations at conferences and to key user groups
11.1c) Sponsor the creation of a web site on coastal processes, development guidelines, and beach
management
11.1d) Partner with local scientists and environmental groups to sponsor K-12 teacher training
workshops
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12. Research
Several University of Hawaii research projects have focused on Maui County's coastal and marine
resources. These projects have greatly increased our knowledge of the coastal and marine environments
and processes and have led to improved management of the coastal zone. Further research is necessary to
increase our understanding of coastal and marine science and to insure the effective and efficient
management of the coastal zone.
Hawaii Sea Grant can help identify new projects and potential funding partnerships. The most likely
partners would be Sea Grant, DLNR, DOH, DBEDT's Coastal Zone Management Program, the United
States Geological Survey (USGS), the Environmental Protection Agency, the Federal Emergency
Management Agency, and NOAA's Hawaii Humpback Whale National Marine Sanctuary.
An important component of research is monitoring. Monitoring involves the periodic collection of data
to study changes in an environment through time. Two important studies relevant to beach management
carried out by volunteers on Maui include the monitoring of algal blooms and the biannual collection of
beach profiles (Figure 23). The collection of data on nuisance algal blooms was initiated in 1995 by Na
Maka'ala and is currently being carried out by Na Pale O Ke Kai. Na Pale O Ke Kai also collects water
samples and analyzes turbidity.
The monitoring of beach profiles is an on-going UH-Manoa and USGS cooperative effort. Researchers
involved in this joint study have monitored 32 profile lines on Maui beaches twice yearly since January
1995. The analysis of sequential beach profiles provides data on seasonal and longer-term changes in
beach volume. This information is needed to complement aerial photograph analyses of coastal erosion
and to help plan beach restoration projects.
Vertical aerial photographs of the shoreline provide valuable information to coastal zone planners and
developers. Recent aerial photographs of a given shoreline area can be compared with historical aerial
photographs to determine rates of coastal erosion. The county currently maintains a limited archive of
aerial photographs, with complete sets from 1967, 1988, and 1993. This database should be updated at
least every 5 years.
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Figure 23. USGS - UH beach profile survey.
Objective
12.1) To continue to help fund research in coastal and marine science and marine policy
12.2) To continue to closely monitor shoreline trends such as coastal erosion and beach loss as well as
algal blooms
Recommendations
12.1a) Commission new research projects in coastal and marine science and marine policy on all scales
12.1b) Fund studies that seek to better understand site-specific causes of coastal erosion and beach loss
12.1c) Help fund a study that quantifies sand production on coral reefs
12.1d) Help sponsor a study of the economic, legal, and political challenges associated with requiring
rate-based building setbacks
12.1e) Encourage Maui Community College to take a more active role in marine science education and
research by further developing its Marine Option Program
12.1f) Seek participation in research on marine issues from other universities, ocean user groups, and
other government agencies
12.2a) Update the County's database of coastal aerial photographs at least every five years so that county
planners can make informed decisions with reasonably up to date information on shoreline development
12.2b) Help maintain and expand the island-wide network of beach profiles
12.2c) Help support the continued collection of data on water quality and algal blooms
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13. Funding Mechanisms
Two effective tools for managing coastal erosion and beach loss include beach nourishment and the
acquisition of coastal lands. Large beach nourishment projects and the purchase of shoreline properties
can cost several millions of dollars. Additionally, continued research in coastal and marine sciences and
beach monitoring will require continued funding.
The funding of these projects should be shared by federal, state, county, and private sources. Grants from
outside agencies (e.g., federal agencies, Sea Grant, the DLNR, and the Department of Business,
Economic Development & Tourism's Coastal Zone Management Program) can be leveraged from
relatively small seed funding allocated by the County. Monetary and in-kind support from
non-governmental organizations and environmental groups should also be sought.
The County could propose setting up a dedicated beach management fund. This fund would help pay for
beach nourishment and dune restoration projects as well as research and monitoring needs. Some of the
money for this fund could be gathered from CZM-related permit processing fees (SMAs and SSVs) and
fines collected from various violations. Additional funds could be allocated in County budget. Even a
small, perhaps voluntary, visitor donation for beach preservation of as little as $0.50 per person per day
could generate millions annually.
Currently, the County is limited in the amount of coastal lands it can acquire. These lands may be more
efficiently funded through a practice called land banking. Land banking is defined as the practice of
acquiring land by reason of opportunity, crisis, or prudent planning, and then holding the land for either a
specific or unforeseen use-the use being in the public interest. This funding mechanism, falling outside of
the normal process of budget appropriations, will provide a way to regularly set aside funds for future
land acquisitions in both good and bad economic times (Anthony Rankin, pers. comm.).
The Maui County Council recently unanimously endorsed a bill calling for increased county funding for
public land acquisition through a surcharge on the existing state conveyance tax. This stable funding
would greatly enhance the ability of the county to acquire coastal lands for public use.
Objective
13.1) To sharply increase funding for beach management, coastal lands acquisition, and
research and monitoring and seek to attract outside sources of funding
Recommendations
13.1a) Allocate a portion of the annual budget to a dedicated beach management fund,
which would not only be used for land banking and beach nourishment projects but also for
continued coastal zone research and monitoring
13.1b) Identify strategies for generating more revenue earmarked for beach management
13.1c) More effectively pursue matching funds from outside agencies through leveraging
13.1d) Support and recognize volunteer efforts of non-governmental agencies and
community groups who are active in beach stewardship
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GLOSSARY
Accretion - the deposition of sediment, sometimes indicated by the seaward advance of a shoreline
indicator such as the water line, the berm crest, or the vegetation line.
Active beach - the portion of the littoral system that is frequently (daily or at least seasonally) subject to
transport by wind, waves, and currents.
Algal bloom - a sudden increase in the amount of marine algae (seaweed) often caused by high levels of
phosphates, nitrates, and other nutrients in the nearshore area.
Armoring - the placement of fixed engineering structures, typically rock or concrete, on or along the
shoreline to reduce coastal erosion. Armoring structures include seawalls, revetments, bulkheads, and rip
rap (loose boulders).
Backshore - the generally dry portion of the beach between the berm crest and the vegetation line that is
submerged only during very high sea levels and eroded only during moderate to strong wave events.
Beach - an accumulation of loose sediment (usually sand or gravel) along the coast.
Beach loss - a volumetric loss of sand from the active beach.
Beach management district - a special designation for a group of neighboring coastal properties that is
established to facilitate cost sharing and streamline the permitting requirements for beach restoration
projects.
Beach narrowing - a decrease in the useable beach width caused by erosion.
Beach nourishment - the technique of placing sand fill along the shoreline to widen the beach.
Beach profile - a cross-sectional plot of a shore-normal topographic and geomorphic beach survey,
usually in comparison to other survey dates to illustrate seasonal and longer-term changes in beach
volume.
Berm - a geomorphological feature usually located at mid-beach and characterized by a sharp break in
slope, separating the flatter backshore from the seaward-sloping foreshore.
Building setback - the county-required seaward limit of major construction for a coastal property.
Building setbacks on Maui vary from 25 feet to 150 feet landward of the certified shoreline.
Coastal dunes - dunes within the coastal upland, immediately landward of the active beach.
Coastal erosion - the wearing away of coastal lands, usually by wave attack, tidal or littoral currents, or
wind. Coastal erosion is synonymous with shoreline (vegetation line) retreat.
Coastal plain - the low-lying, gently-sloping area landward of the beach often containing fossil sands
deposited during previously higher sea levels.
Coastal upland - the low-lying area landward of the beach often containing unconsolidated sediments.
The coastal upland is bounded by the hinterland (the higher-elevation areas dominated by bedrock and
steeper slopes).
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Day-use mooring - a buoy or other device to which boats can be secured without anchoring.
Deflation - a lowering of the beach profile.
Downdrift - in the direction of net longshore sediment transport.
Dune - a landform characterized by an accumulation of wind-blown sand, often vegetated.
Dune restoration - the technique of rebuilding an eroded or degraded dune through one or more various
methods (sand fill, drift fencing, revegetation, etc.).
Dune walkover - light construction that provides pedestrian access without trampling dune vegetation.
Dynamic equilibrium - a system in flux, but with influxes equal to outfluxes.
Erosion - the loss of sediment, sometimes indicated by the landward retreat of a shoreline indicator such
as the water line, the berm crest, or the vegetation line.
Erosion hotspots - areas where coastal erosion has threatened shoreline development or infrastructure.
Typically, the shoreline has been armored and the beach has narrowed considerably or been lost.
Erosion watchspots - areas where the coastal environment will soon be threatened if shoreline erosion
trends continue.
Foreshore - the seaward sloping portion of the beach within the normal range of tides.
Hardening - see Armoring.
Improvement districts - a component of a beach management district established to help facilitate
neighborhood-scale improvement projects (e.g., beach nourishment).
Land banking - the purchase of shoreline properties by a government, presumably to reduce
development pressure or to preserve the parcel as a park or as open space.
Littoral budget - the sediment budget of the beach consisting of sources and sinks.
Littoral system - the geographical system subject to frequent or infrequent beach processes. The littoral
system is the area from the landward edge of the coastal upland to the seaward edge of the near-shore
zone.
Longshore transport - sediment transport down the beach (parallel to the shoreline) caused by
longshore currents and/or waves approaching obliquely to the shoreline.
Lost beaches - a subset of erosion hotspots. Lost beaches lack a recreational beach, and lateral shoreline
access is very difficult if not impossible.
Monitoring - periodic collection of data to study changes in an environment over time.
Nutrient loading - the input of fertilizing chemicals to the nearshore marine environment, usually via
non-point source runoff and sewage effluent. Nutrient loading often leads to algal blooms.
Offshore - the portion of the littoral system that is always submerged.
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Overwash - transport of sediment landward of the active beach by coastal flooding during a tsunami,
hurricane, or other event with extreme waves.
Revetment - a sloping type of shoreline armoring often constructed from large, interlocking boulders.
Revetments tend to have a rougher (less reflective) surface than seawalls.
Scarp - a steep slope, usually along the foreshore and/or at the vegetation line, formed by wave attack.
Scarping - the erosion of a dune or berm by wave-attack during a storm or a large swell.
Sea bags - large sand-filled geotextile tubes used in coastal protection projects.
Seawall - a vertical or near-vertical type of shoreline armoring characterized by a smooth surface.
Shoreline setback - see Building setback.
Siltation - the input of non-calcareous fine-grained sediments to the nearshore marine environment, or
the settling out of fine-grained sediments on the seafloor.
Storm surge - a temporary rise in sea level associated with a storm's low barometric pressure and
onshore winds.
Urban runoff - the input of hydrocarbons, heavy metals, pesticides, and other chemicals to the nearshore
marine environment from densely populated areas.
Zooxanthellae - unicellular, symbiotic algae living within coral polyps that produce food for their hosts
by photosynthesis and help efficiently recycle low-levels of nutrients.
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University of Hawaii’s Sea Grant College Program

elebrating 31 years of service to Hawai'i and the Pacific, Hawai'i Sea Grant
continues to be a leader in aquaculture, coastal processes and technology
development. Among its most noteworthy past achievements are advances in
ocean water quality monitoring, seaweed agronomy, prawn aquaculture,
fisheries research, fisheries enhancement, precious corals and deep sea
technology. Committed to the improved understanding, management and wise
use of marine resources of the state, Hawai'i Sea Grant also fosters education
and extension services that directly impact the local community. Sea Grant
Communications provides access to scientific findings and supports the flow of
outreach information to academia, scientists, resource managers, policymakers,
students and children.
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Special Announcement

The International Marine Debris Conference is set for August 6 to 11
at the Hawaii Convention Center in Honolulu. Click here for more
Details.
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University of Hawaii’s Sea Grant College Program

Sea Grant College Program Communications Office
2525 Correa Rd. HIG 210
Honolulu, HI 96822
Last Updated February 24, 2000
This page is maintained by Sea Grant Communications,Priscilla Billig, Communications Director.
Comments or questions? Contact Diane Nakashima.
Web page design by Aaron Lee & Tom Hackett.
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Hawaii Sea Grant - Extension Service

The Hawai‘i Sea Grant Extension Service, the outreach and public education arm of the Hawai‘i
Sea Grant College Program, provides the dynamic linkage between university-based research and the
needs of a diverse ocean and coastal oriented clientele. Drawing on the broad technical expertise
available in our program and throughout the national Sea Grant network, our extension agents and
specialists in Hawai‘i and the U.S. insular Pacific provide technology transfer and community
outreach services throughout the region on issues related to the broad Sea Grant themes of economic
development, coastal ecosystem health and public safety, and education and human resources.
Responding to community-identified needs, we have taken an increasingly proactive role in
assisting with diversification of the marine economy and planning for coastal resource utilization in
the region through mediating user conflicts, coordinating development of draft management plans,
facilitating cooperative educational programming, encouraging appropriate technology, supporting
start-up of small businesses, and finding innovative solutions to coastal and ocean issues.

Extension Program Areas:
(High Impact Extension Outcomes 1988-1998 are viewable on each of the Program Area pages)
Aquaculture Industry Development
Coastal Recreation and Tourism
Coastal Ecosystem Health and Public Safety
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Coastal Hazards Mitigation
Education and Public Outreach
Capacity Building and Training

The Pacific Program
Bruce J. Miller, Director
Pacific Program areas of emphasis include coastal resources
management, sustainable economic development,
environmental education, and capacity building and training
in the U.S.-affiliated Pacific islands. In this program, Sea
Grant extension agents and specialists located in the Pacific
work in partnership with local governments to provide island
communities with the tools and expertise needed to promote economic growth while maintaining and
improving cultural and environmental resources.
Hawai‘i Sea Grant's Pacific Program provides services to:
Commonwealth of the Northern Marianas Islands (CNMI)
Guam
American Samoa
Republic of Palau (ROP)
Federated States of Micronesia (FSM)
Republic of the Marshall Islands (RMI)
More on the Pacific Program.

Return to UH Sea Grant Main page
This page is maintained by Sea Grant Communications, Priscilla Billig, Communications Director.
Comments or questions? Contact Diane Nakashima.
Web page design by Tom Hackett & Aaron Lee
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Rev. 7/26/99.
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Hawaii Sea Grant - Communications

The two primary goals of the Communications Program are to convey scientific and technical
information generated by Sea Grant projects to a broad audience, and to support the flow of outreach
information and technology transfer to the Hawaii community. The products generated by this
multi-media program heighten awareness of the research findings, as well as outreach and educational
activities of Sea Grant scientists and Extension personnel.

Hawaii Sea Grant Abstracts (since 1994)
Search:
Boolean: AND

Case Insensitive

Search

Simple Search created by Matt Wright and can be found at Matt's Script Archive.

National Sea Grant Depository (NSGD)
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Makai, Hawaii Sea Grant's monthly newsletter
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Return to UH Sea Grant Main Page.
This page is maintained by Sea Grant Communications, Priscilla Billig, Communications Director.
Questions about publications? Contact Diane Nakashima, Publication Specialist.
Web page design by Tom Hackett & Aaron Lee
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Hawaii Sea Grant - Research Component

For the past three decades, the Sea Grant College
Program at the University of Hawaii has focused on
ocean-related research that responds to state and
local needs. Under the direction of Dr. Charles
Helsley, Hawaii Sea Grant is committed to the
improved understanding, management and wise use
of marine resources of the state. The current
program supports research into sustainable
aquaculture development, commercial
biotechnology, coral reefs and coastal erosion.
The research projects funded for 1999-2001 are:
Increasing the Scientific Knowledge
Base
Economic Leadership - Increasing
the vitality of ocean-based tourism and
the diversification of Hawaii's
aquaculture business
Coastal Ecosystem Health - Coastal
hazards, human impacts on the
land-sea interface, and sustaining
healthy coral reefs
Marine Technology: Biological and
Photo by Ed Robinson

Engineered Systems - Advancing
environmental technology and
developing new marine natural
products

The research projects funded for 1997-1999 are :
Economic Leadership - Developing
sustainable aquaculture and
commercial biotechnology
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Coastal Community Development Communities in transition
Coastal Ecosystem Health and
Public Safety - Coastal ecosystem
health and coastal natural hazards
Return to UH Sea Grant Main Page.

Environmental Technology Enhancement of environmental
monitoring and assessment and
remediation

This page is maintained by Sea Grant Communications, Priscilla Billig, Communications Director.
Comments or questions? Contact Diane Nakashima.
Web page design by Tom Hackett & Aaron Lee
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School of Ocean and Earth Science and Technology (SOEST)

C. Barry Raleigh, Dean of the School of Ocean and Earth Science and Technology,
welcomes you. SOEST is a multi-disciplinary school within the University of
Hawaii, consisting of a variety of institutes, departments, and other units conducting
research and teaching about Earth and the other planets.
The islands of Hawai'i are the home of the
School of Ocean and Earth Science and
Technology; they are an extraordinary
platform from which to study the geology and
geophysics, meteorology, and oceanography
of the Pacific Ocean, the earth, and the other
worlds of our Solar System.

This image of the main Hawaiian Islands was taken
from the Space Shuttle Atlantis, and is courtesy of
NASA, via SOEST's Pacific Regional Planetary Data
Center ( PRPDC ).
We also have a text-only version of this page.

GENERAL
The first SWATH (Small Water Area Twin Hull) research vessel in
the UNOLS fleet will be operated by the UH Marine Center under a
charter party agreement with ONR. Delivery by the prime contractor
(Lockheed-Martin) is scheduled for late September 2001. The ship
will displace 2555 Lt, with an overall length of 186' and a breadth of
88'.
Read the SOEST Bulletin every week for up-to-minute news and
information.

ABOUT SOEST
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Information about the school, and index to SOEST pages
Directory of SOEST faculty, students, and staff. (Use your browser's "Find" command to search for a particular person.)
TEACHING AND RESEARCH
Geology & Geophysics Department
Hawaii Institute of Geophysics and Planetology (HIGP)
Hawaii Institute of Marine Biology (HIMB)
Hawaii Natural Energy Institute (HNEI)
Meteorology Department
Department of Ocean and Resources Engineering
Oceanography Department
International Pacific Research Center (IPRC)
Joint Institute for Marine and Atmospheric Research (JIMAR)
Marine Bioproducts Engineering Center (Marbec)
Marine Option Program (MOP)
Pelagic Fisheries Research Program (PFRP)
Sea Grant Program
Hawaii Center for Volcanology (HCV)
Hawaii Mapping Research Group (HMRG)
Hawaii Space Grant Consortium
Hawaii Undersea Geo-Observatory (HUGO)
Hawaii Undersea Research Laboratory (HURL)
MARGINS Program
SOEST Academic Programs
DATA RESOURCES AND ARCHIVES
Coupled Ocean-Atmosphere Response Experiment (COARE)
Laboratory for Microbiological Oceanography (includes HOT and COLD)
Kaneohe Bay Coastal Intensive Site Network (CISNet) Project
Meteorology Weather Server
National Oceanographic Data Center (NODC) Hawaii/Pacific Liaison
Ocean Atlas of Hawaii
Pacific El Nino-Southern Oscillation (ENSO) Applications Center
Pacific Regional Planetary Data Center (PRPDC)
Satellite Oceanography Laboratory
Shipboard ADCP Joint Archive
SOEST LIDAR Group
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School of Ocean and Earth Science and Technology (SOEST)

University of Hawaii Sea Level Center
Virtually Hawaii
LOGISTICAL, TECHNICAL, AND SUPPORT SERVICES
Generic Mapping Tools (GMT)
SOEST Library
Publication Services
Shipboard Support Facilities (SSF)
Marine Data Archives (a part of SSF)
University Marine Center (UMC)
OTHER WEB SITES
Links to Other Web sites at SOEST and to other topic-related outside web sites.
Mahalo (thank you) for visiting the SOEST WWW site. We welcome your comments about our pages and
Web services; they will be forwarded to the relevant parties by the systems manager. These pages are
continually improved, updated, and developed, so visit again soon!
To learn more about who maintains our server and creates the pages you see here, visit our SOEST Web
Server Information page.
INFORMATION FOR SOEST WEB PAGE DEVELOPERS:
Please read our instructions to learn how you can post information to this server.
WWW Access Statistics for this site.
Awards and Honors given to the SOEST web site
SOEST is affiliated with these fine organizations.

For more information you can write to
Office of the Dean
School of Ocean and Earth Science and Technology
University of Hawaii
1680 East-West Road, POST 802
Honolulu, HI, USA 96822
This page was last modified Wed 16 Mar 2000
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Hawai`i Sea Grant Staff

Sea Grant Home Page
extension | communications | research
sea squirt | Site Map
soest | national sea grant | other links

Administration
2525 Correa Road, HIG 238
Honolulu, Hawai‘i 96822

E. Gordon Grau, Ph.D.

(808) 956-7031
Fax (808) 956-3014

Director

Ruth Goldstein

Mary Kamiya

Joan Yamada

Secretary

Administrative Assistant

Administrative Officer
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Hawai`i Sea Grant Staff

goldstei@hawaii.edu

mkamiya@hawaii.edu

joany@hawaii.edu

Priscilla Billig

Diane Nakashima

Communications Director

Publication Specialist

(808) 956-2414

(808) 956-2415

pbillig@soest.hawaii.edu

dianen@soest.hawaii.edu

Communications
Program
2525 Correa Road, HIG 210
Honolulu, Hawai‘i 96822
(808) 956-7410
Fax (808) 956-2880

Bruce Miller, Ph.D.

Hawai`i/Pacific Sea
Grant Extension
Service

Extension Director
(808) 956-8645
bmiller@hawaii.edu

2525 Correa Road, HIG 237
Honolulu, HI 96822
(808) 956-8191
Fax (808) 956-2858

http://www.soest.hawaii.edu/SEAGRANT/staff.html (2 of 8) [04/26/2000 10:41:46 AM]

Hawai`i Sea Grant Staff

Enid Kagesa

Patrick Frane

Fiscal Administrator

Fiscal Assistant

(808) 956-3010
Fax (808) 956-9991

(808) 956-3010
Fax (808) 956-9991

kagesa@hawaii.edu

frane@hawaii.edu

Extension Agents and Specialists

Richard Brock, Ph.D.

Alan Kam

Fisheries Extension Specialist

Fisheries Extension Agent

(808) 956-2859

(808) 956-2865

brockr@hawaii.edu

akam@hawaii.edu
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Clyde Tamaru, Ph.D.
Aquaculture Extension
Specialist
(808) 956-2869
ctamaru@hawaii.edu

Hawai`i Sea Grant Staff

Chris Woolaway

Elizabeth Kumabe Maynard

Ray Tabata

Coastal Recreation & Tourism
Extension Agent

Pacific Region Environmental
Education Agent

Coastal Recreation & Tourism
Extension Agent

(808) 956-2872

(808) 956-2860

(808) 956-2866

woolaway@hawaii.edu

ekumabe@soest.hawaii.edu

tabata@hawaii.edu

Peter Rappa

Jeff Kuwabara

Coastal Resource Management
Extension Agent

Hanauma Bay Volunteer
Coordinator

(808) 956-2868

7455 Kalaniana`ole Highway
Honolulu, HI 96825

rappa@hawaii.edu
(808) 396-1319
Fax (808) 396-1319
kuwabara@hawaii.edu

Neighbor Island Field Agents and Specialists
Maui
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Robert Howerton, Ph.D.

Robert Mullane

Maui County Aquaculture Extension Specialist

Maui County/Sea Grant Regional Coastal
Processes Agent

Sea Grant Extension Service
Maui Community College
310 Kaahumanu Ave.
Kahului, HI 96732

Maui Community College
310 Kaahumanu Ave.
Kahului, HI 96732

(808) 984-3338
Fax (808) 242-8733

(808) 984-3254
Fax (808) 242-8733

howerton@hawaii.edu

rmullane@soest.hawaii.edu

Hawai`i

Sharon Ziegler-Chong

Sara Peck

Human Resources Development

West Hawai‘i Extension Agent

University of Hawai‘i at Hilo
Natural Sciences
200 West Kawili Street
Hilo, HI 96720-4091

Natural Energy Laboratory of Hawai‘i
73-4460 Queen Ka`ahumanu Hwy
Kailua-Kona, HI 96740

(808) 974-7601
Fax (808) 974-7693

(808) 329-2861
Fax (808) 329-6998
peck@hawaii.edu

ziegler@hawaii.edu
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Hawai`i Sea Grant Staff

Maria Haws, Ph.D.

Jim Szyper, Ph.D.

Hilo County/Aquaculture Extension Specialist

Hawai‘i/Pacific Aquaculture Specialist

University of Hawai‘i at Hilo
Agriculture, Forestry Natural Resources
Hale Aloha #207, 200 West Kawili Street
Hilo, HI 96720-4091

Cooperative Extension Service
875 Komohana Street
Hilo, HI 96720-2757
(808) 959-9155
Fax (808) 959-7436

(808) 933-9707
Fax (808) 974-7674

jszyper@hawaii.edu
haws@aol.com

Pacific Island-Based Extension Agents and Specialists
American Samoa

Nancy Daschbach
Fagatele Bay National Marine Sanctuary Coordinator
P.O. Box 4318
Pago Pago, AM American Samoa 96799
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Hawai`i Sea Grant Staff

(684) 633-7354
Fax (684) 633-7355
ndaschbach@ocean.nos.noaa.gov

Federated States of Micronesia

Simon Ellis
Ahser Edward
Coastal Resources Extension Agent

Pacific Regional Aquaculture Extension
Specialist

College of Micronesia-FSM
P.O. Box 159
Kolonia, Pohnpei, FSM 96941

College of Micronesia-Land Grant
P.O. Box 1179
Kolonia, Pohnpei, FSM 96941

(691) 320-2523/2480
Fax (691) 320-2479

(691) 320-2462
Fax (691) 320-2726

Aedward@mail.fm

sellis@mail.fm

Dick Croft
Pacific Regional Aquaculture Extension Specialist
College of Micronesia - Land Grant
P.O. Box 428
Pohnpei, FSM 96941
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Hawai`i Sea Grant Staff

691-320-5374
croftpnp@mail.fm

Republic of the Marshall Islands

Bong Gyung Kim, Ph.D.
Pacific Regional Sustainable Aquaculture/Fisheries Development Extension Agent
College of the Marshall Islands
P.O. Box 1258
Majuro, MH 96960
(692) 625-7125
Fax (692) 625-5447

Sea Grant Home Page
extension | communications | research
sea squirt | Site Map
soest | national sea grant | other links
Last Updated March 8, 2000
This page is maintained by Sea Grant Communications, Priscilla Billig, Communications Director.
Comments or questions? Contact Diane Nakashima.
Web page design by Tom Hackett.
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ALOHA SEA SQUIRT

Welcome to Sea Squirt 2000

Hawai‘i Sea Grant
This website is designed for kids to have fun learning about our oceans and the
life that inhabits them. Click image to enter

http://www.soest.hawaii.edu/SEAGRANT/kids/main.html [04/26/2000 10:41:54 AM]

NATIONAL SEA GRANT DEPOSITORY

The National
Sea Grant
Depository
A Sea Grant
Information Resource

The National Sea Grant Depository (NSGD), located in the Pell Marine Science Library
(University of Rhode Island), was established in 1970 as an archive of all Sea Grant funded
documents. Library services are provided as well and today the NSGD staff lends its documents all
over the world to aid scientists, teachers, fishermen, and many other individuals in their research
and studies. The NSGD is unique in that it houses the only complete collection of Sea Grant funded
work which now includes 72,000 documents.
Access to this literature is provided through the publications database, as well as through the
quarterly, Sea Grant Abstracts, which announces the availability of new Sea Grant documents.

Select from the following
Search the Database

Digital Libraries
Introduction to Searching the Database
Recent Acquisitions
Loan Policies / Request a Loan
Video/CD-ROM Collection
Depository Staff
Sea Grant Abstracts
What is Sea Grant
Ordering Sea Grant Publications
Sea Grant Programs' Address List
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NATIONAL SEA GRANT DEPOSITORY

Links to Sea Grant Home Pages
Publication Distribution Table (revised 1/31/2000)
NSGD Biennial Report: January 1997-December 1998 (PDF)

HOLDINGS

SCOPE

SERVICES

For further information on the National Sea Grant Depository, contact:
National Sea Grant Depository
Pell Library Building
University of Rhode Island
Narragansett Bay Campus
South Ferry Road
Narragansett, RI 02882-1197
Phone: (401) 874-6114
Fax: (401) 874-6160
nsgd@.gso.uri.edu

Last modified: 31 January 2000
Disclaimer
For more information, to report problems or to provide comments please contact: nsgd@gso.uri.edu
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Pacific Program

Pacific Program

Education and Human Resources
●

COAST/Operation Pathfinder 1998

●

COM-FSM Internship Project

●

Environmental Internships at Two Year Colleges

●

Micronesia and America Samoa Student Internship Program (MASSIP)

●

Outer Island Education Project

●

University of Hawai‘i Hawaiian Internship Program (UH-HIP) and other
environmental internships
Production of a field guide to the fish, wildlife, and protected areas of the Samoan
Archipelago

●

Coastal Ecosystems Health and Public Safety
●

Coastal Erosion Cruise in FSM

●

Coral Reef Dredging Project

●

Coral Reef Monitoring Program

●

Counterpart Training in Coastal Processes

●

Kosrae Coastal Erosion Public Awareness Pamphlets

●

Mooring Buoy Project

●

Sand Mining Project

●

Pacific Island Coastal Zone Management Compliance Training Program

●

QUEST

●

Resource Management Training Programs
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Pacific Program

●

Upcoming Workshop Series in June 1999 in Majuro, Kosrae, and Saipan

Diversified Economic Development
●

Developing a Profitable Aquaculture Business in an Island Setting

●

Production of an Educational Module Training Grafting Technicians for the Black
Pearl Culture

●

Documentation of traditional measuring, lashing and construction techniques of the
voyaging canoes

History of the Pacific Program
Pacific Program's Five Year Plan
Links to other Pacific Program pages on the Sea Grant site
<-- Back to the main Sea Grant page
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Economic Leadership

Increasing the Vitality of Ocean-based Tourism
The significance of the health of Hawai‘i's coastal environment, in particular its coastal waters, to
tourism can be measured in billions of dollars. With few exceptions, all tourists who come to Hawai‘i
"get wet." Much of the commercial recreational activities that contribute several hundreds of millions of
dollars to the state's revenues, is dependent on white sand beaches, clear blue waters and sunshine. Issues
related to the coastal environment are, therefore, as much an economic issue as it is a public health and
safety issue.
While most residents recognize and accept the commercial use of the ocean, most are not aware of the
stringent administrative rules and regulations that govern such uses. Hawai‘i is also in the pathway of
hurricanes that form off Central America and tsunamis that are generated by earth movements in the
margins of the Pacific rim. In the recent past, Hawai‘i has incurred hundreds of millions of dollars in
damages to coastal resort hotels and residences and loss of lives because of major hurricanes and
tsunamis. Perhaps the greatest threat of these natural phenomena is the wall of water that can engulf the
highly populated coastal areas. But evacuation orders need to be accurate because any curtailment of
business activities can cost several million dollars per day. The sensitive nature of responding to
disastrous natural events is well-recognized by the state's emergency management agencies. Therefore,
reliable forecast of potential risk is a critical need.
The economic benefits of non-consumptive use of coastal reefs and fishes, e.g., snorkeling or diving, is
estimated to far outweigh those for consumptive use. However, Hawai‘i's reef fish continue to be
harvested for export. Near-term efforts at culturing reef fish will not satisfy the global demand, but
culturing of reef fishes has begun to address this issue. Simultaneously, to accommodate the dual use of
reef fishes at sustainable levels, a healthy and well-balanced ecology must be a high priority. Knowledge
of the ecological needs of species of interest will help regulatory agencies to better manage these coastal
resources.
Maintaining Healthy Beaches
The erosion of Hawai‘i's coastal lands and beaches will be considered from three perspectives: sand
movement and transport from the micro-grain level, the modeling of wave-induced rheology of Waimea
Bay, and the photomapping study of large segments of coastal beaches that synthesizes ~50 years of
available photographs. The scientific information on erosion processes is critical for preserving Hawai‘i's
coastal lands and beaches. Because of the critical nature of coastal erosion, an integrated approach is
planned to develop direct communication channels between researchers and the regulatory agencies at
the federal, state and county levels.
R/EP-9, Dynamical Models of Erosion and Sand Transport for Island Beaches (continuation) Janet M. Becker
For the first time, the physics of the transport of Hawai‘ian sand grains will be studied to obtain the basic
scientific understanding of calcareous sand movement. There is a priori knowledge that the movement of
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calcareous sand differs from that of silica sand. However, the exact physics of the movement is not
known. Flume tests will be done to develop appropriate equations that can be used by both regulatory
agencies seeking to mitigate eroded beaches and by ocean engineers to design more effective structures
for controlling erosion of coastal properties.
Janet M. Becker
Department of Geology & Geophysics
1680 East-West Road, POST 819D
Honolulu, HI 96822
(808) 956-6514
fax: (808) 956-5154

David Bercovici
Department of Geology and Geophysics
1680 East-West Road, POST 810
Honolulu, HI 96822
(808) 956-9717
fax: (808) 956-5154

R/EP-11, Motion Initiation and Transport of Tropical Island Beach Sand - Kwok Fai Cheung
The effect of wave stresses and porous percolation (e.g., grainy sand beaches) will be studied at Waimea
Bay, Oahu. A three-dimensional model will be used to predict the range of beach states in Waimea Bay.
The data to be developed by the sand physics study (Cheung) could be used to develop a more rigorous
model that incorporates a two-dimensional model with sand modeled as a visco-plastic rheology.
Kwok Fai Cheung
Department of Ocean Engineering
2540 Dole Street, Holmes 403
Honolulu, HI 96822
(808) 956-3485
fax: (808) 956-3498
R/EP-12, Historical Beach Dynamics and Sand Budget Processes - Charles Fletcher
Photomapping involves the use of accurately surveyed and identified features to rectify aerial
photographs as an information base and superimposing historic maps and other data to create a
composite map showing changes of selected features over time. Rate of change has been calculated by
several statistical methods (least squares, least median of squares, etc.). A series of photomaps have been
produced that illustrate shoreline fluctuations over a 30-year period, the time period covered by the
primary photographs.
Charles H. Fletcher, III
Department of Geology and Geophysics
1680 East-West Road, POST 721
Honolulu, HI 96822
(808) 956-2582
fax: (808) 956-5512
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Maintaining an Abundance of Tropical Fish
One proposal under this category directly addresses issues related to coastal ecology. It is focused on the
productivity of fishery management areas when they are in close proximity to marine life conservation
districts where fishing is banned. The findings of this study will provide the state fishery management
agency with a scientific basis for analyzing current management practices or for promulgating new
regulations. The second proposal under this category looks at biological diversity in marine ecosystems
for ecosystem-based management.
R/FM-3, Evaluation of Harvest Refugia: Final Phase - Kim Holland
The study of split management of fisheries as a fishery management area, where harvesting is allowed,
and a conservation district, where harvesting is not allowed, will end in 1999-2000 after four years of
continuous Sea Grant funding. A significant finding is that there is only limited migration of fish from
one area to the other, even though the areas are adjoining. The implications of this behavior for
regulations and management will be analyzed during the final year of funding.
Kim N. Holland
Hawai‘i Institute of Marine Biology
PO Box 1346
Kaneohe, HI 96744
(808) 236-7410
fax: (808) 236-7443
R/MR-51, Phylogenetic Systematics and Cephalopod Biodiversity - Richard Young
In the second year of a NSI grant, the researchers are studying phylogenetic relationships within a family
of cephalopods. The researchers will examine how a systematic revision based on modern evolutionary
methods furthers the understanding of biological diversity in marine ecosystems and the historical
processes responsible for patterns of biodiversity.
Richard Young
Department of Oceanography
1000 Pope Road, MSB 631
Honolulu, HI 96822
(808) 956-7024
fax: (808) 956-9516
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The Diversification of Hawai‘i's Aquaculture Business
The suite of research efforts under aquaculture is focused on utilizing genetic and molecular technology
to increase the productivity of cultured finfish and crustacea. While developing a more viable cultured
species is important, there are still pond management problems that need to be addressed, particularly,
the disposal of enriched effluent and addressing the ever-present nemesis of commercial-level production
-diseases.
High Density Culture and Diseases
R/AQ-62, Collaborative Studies with the University of California: Studies Addressing the Growth
Stimulating Potential of Recombinant Bovine Growth Hormone in the Aquaculture of Tilapia and
Shrimp - E. Gordon Grau
The project for 1999-2001 builds on nearly a decade of research on the effect of growth hormones,
methyltestosterone (MT), on the growth of tilapia. Recombinant bovine hormone will replace MT in the
proposed research for 1999-2001. In addition, the seawater-freshwater protocol developed in the earlier
study will be utilized as additional stimuli on the growth of tilapia and shrimp (Penaeus vannamei;
Sicyonia ingentis).
E. Gordon Grau
Hawai‘i Institute of Marine Biology
PO Box 1346
Kaneohe, HI 96744
(808) 236-7406
fax: (808) 237-7443

Ernest S. Chang
Bodega Marine Laboratory
University of California, Davis
PO Box 247
Bogeda Bay, CA 94923
(707) 875-2061
fax: (707) 875-2009

Tyrone B. Hayes
Department of Integrative Biology
University of California, Berkeley
Berkeley, CA 94720-3140
(510) 643-1054
fax: (510) 643-6264

Milton H. Stetson
Hawai‘i Institute of Marine Biology
PO Box 1346
Kaneohe, HI 96744
(808) 236-7414
fax: (808) 236-7443
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Tropical Ornamentals
R/AQ-63, Development of Culture Methods for Marine Ornamental Fishes - Clyde S. Tamaru
One of the immediate environmental impacts on the ability to culture marine ornamental fishes will be a
reduction of the current high levels of harvest from nearshore reefs and waters. Researchers face the
formidable task of reducing the high mortality of microscopic marine larvae. To address this problem,
the proposed research will adapt rearing protocols developed for the culture of food fish. They will
initially determine the culturability of fishes by the ability of their larvae to survive in tanks. A secondary
study will test the effect of enriched brine shrimp on maturation and spawning of seahorses.
Clyde S. Tamaru
Sea Grant Extension Service
2525 Correa Rd, HIG 205
Honolulu, HI 96822
(808) 956-2869
fax: (808) 956-2858

Harry Ako
College of Tropical Agriculture and Human
Resources
1800 East-West Road, Henke Hall 325
Honolulu, HI 96822
(808) 956-2012
fax: (808) 956-5037

Genetic Engineering
R/AQ-59, Transgenic Shrimp for Aquaculture: Functional Analysis of a Homologous Promoter Piera S. Sun
A genetic study, initiated with seed funding, will build on the preliminary results obtained by the
researchers. They found that while amino acid sequences of shrimp were similar to those of crab,
nematode and fly, there also were differences. Researchers were able to identify the locations of the gene
transcript and a screened genomic library has been constructed using DNA fragment as a probe. This
proposed effort intends to use genetic technology to develop a transgenic shrimp with traits, such as rapid
growth and immunity to diseases, that will increase its economic productivity and will provide new
scientific insights into the understanding of gene regulation.

Piera S. Sun
Pacific Biomedical Research Center
1993 East-West Road, Annex 101
Honolulu, HI 96822
(808) 956-5067
fax: (808) 956-6984

John G. Starkus
Pacific Biomedical
Research Center Spencer R. Malecha
1993 East-West Department of Animal Sciences
Road, Room 201 1993 East-West Road, Annex 101
Honolulu, HI 96822
Honolulu, HI
(808) 956-5067
96822
fax: (808) 956-6984
(808) 956-6398
fax: (808)
956-6984
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R/MP-13, Isolation, Characterization, Molecular Cloning of the Crustacean Androgenic Hormone
for Sex-Control Ratio in Shrimp Aquaculture - Piera S. Sun
In the second year of NSI funding, the researchers in this project propose to isolate, purify, characterize
and determine the amino acid and DNA gene sequence of the crustacean sex-determining Androgenic
hormone (AH) of the white shrimp, Penaeus vannamei, the Asian tiger shrimp, P. monodon, and the
Chinese white shrimp, P. chinesis. The economic viability of shrimp culture will be greatly improved
through the use of the most productive sex of sexually dimorphic species.
Piera S. Sun
Pacific Biomedical Research
1800 East-West Road, Henke Center Hall 103
Honolulu, HI 96822
(808) 956-8286
fax: (808) 956-4883

Spencer R. Malecha
Department of Animal Sciences
1993 East-West Road, Annex 101
Honolulu, HI 96822
(808) 956-5067
fax: (808) 956-6984

Shrimp Disease
R/AQ-46, Early Detection of Shrimp Viral Pathogens with Molecularly Based Dipstick
EIA/Western Blot Technologies - Philip C. Loh
This is the final year of an effort that began as a response to the crop failure suffered by many Hawai‘i
aquaculture farmers. The number of crop failures has been reduced with the availability of disease-free
stocks from a private hatchery and over the last six years. This research has focused on the
yellow-headed virus and the white spot bacculovirus, which are found in Asia but are not yet common
diseases in Hawai‘i. This research effort has produced a protocol that laboratories can utilize to detect the
presence of the two viruses in imported shrimp and will focus on the development of a dipstick test
during 1999-2000 to simplify its use.
Philip C. Loh
Department of Microbiology
2538 The Mall, Snyder 319
Honolulu, HI 96822
(808) 956-8055
fax: (808) 956-5339

James A. Brock
Aquaculture Development Program
1177 Alakea Street, Rm 400
Honolulu, HI 96813
(808) 845-9561
fax: (808) 845-4334
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Coastal Hazards
While tsunamis present the potential for a catastrophic threat to Hawai‘i, their occurrence is intermittent.
Because of its infrequent but catastrophic nature, emergency management agencies are constantly
looking to improve their ability to predict such disasters more accurately. The effects of a major tsunami,
submarine earthquake, or hurricane include coastal run-up of huge walls of water and subsequent
inundation of coastal lands. For emergency management, rapid and accurate information of impending
disasters is a critical need because the disruption of commerce by ap>evacuation order will incur millions
of dollars in direct and indirect costs.
R/EP-13, An Improved Prediction Model for Tsunami Run-Up and Coastal Inundation in Hawai‘i
- Phase I: Model Development and Verification - Michelle H. Teng
The proposed research for 1999-2001 will develop an appropriate model that will incorporate the typical
Hawai‘ian coastal bathymetry (steep drop off) and terrain roughness and vegetation. During Phase I of
this study, modifications will be made on an existing continental-based model. To further improve its
accuracy, tests will be conducted in a laboratory tank. Phase 2 (2001-2002) will then be able to predict
the extent of the run-up and level of inundation at the predicted site of landfall, based on data available in
the State Civil Defense Agency databank.
Michelle H. Teng
Department of Civil Engineering
2540 Dole Street, Holmes 383
Honolulu, HI 96822
(808) 956-5060
fax: (808) 956-5014

Kwok Fai Cheung
Department of Ocean Engineering
2540 Dole Street, Holmes 403
Honolulu HI 96822
(808) 956-3485
fax: (808) 956-3498

Human Impacts on the Land-Sea Interface
Clearly, the magnitude of public health and safety problems warrants a high level of attention because of
their potential impact on human and environmental health and the devastating economic damages they
can cause to residents, businesses, and state and county governments. The monitoring of coastal water
quality requires the regulatory agency, the Department of Health (DOH), to identify, among other
pollutants, the presence of pathogens that are not only unseen, but may not respond to "traditional"
methods of detection. The potential risk of virulent microbes on public health has been dramatized by the
media, but serious scientists believe that the possibility of a deadly virus outbreak is real. In the
1999-2001 implementation plan, we are introducing the simultaneous focus on two issues: (1) monitoring
technology and (2) pathways for the transport of pollutants and sediments into coastal waters.
Monitoring Technology
R/EL-13, Co-Detection of Bacterial Pathogens by Multiplex PCR and RT-PCR in Environmental
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Waters of Hawai‘i Originating from Point and Non-Point Sources of Pollution of Mamala Bay Maqsudul Alam
The use of gene probes based on multiplex-PCR and RT-PCR to detect viable and viable but not
culturable pathogens is proposed for the second phase of this continuing research project. Molecular
technology will be used to assay and ultimately to develop a fingerprinting tool that can trace pathogen
intrusion into coastal waters. This proposed work will expand and perfect the multiplex system that has
been developed to enable even a lay person with minimal training to make a rapid and accurate
identification of pathogens in coastal waters. There is already some industrial interest in developing a kit
that will utilize this multiplex system.
Maqsudul Alam
Department of Microbiology
2538 The Mall, Snyder Hall 207
Honolulu, HI 96822
(808) 956-8121
fax: (808) 956-5339
R/EL-15, Fluxes and Geochemical Pathways of Storm-Driven Material Inputs to the Hawai‘ian
Coastal Environment - Eric H. De Carlo
Automatic samplers will be used to produce continuous water quality records, including during storm
periods to obtain a more accurate characterization of material fluxes. Sediment traps will also be installed
to determine the constituent concentrations of suspended and dissolved solids that are transported from
watersheds to Hawai‘i's coastal waters. Researchers hope to establish the origin of these solids to aid
regulators in tracing sources of pollutants, particularly, from non-point sources.
Eric Heinen De Carlo
Department of Oceanography
1000 Pope Road, MSB 307
Honolulu, HI 96822 (808) 956-6473
fax: (808) 956-7112

Khalil J. Spencer
Department of Geology and Geophysics
1680 East-West Road, POST 606
Honolulu, HI 96822
(808) 956-9607
fax: (808) 956-2538

R/EL-19, Rapid Detection of Specific Micro-Organisms for Marine Environmental Monitoring David M. Karl
A third study will use labeled olignonucleotides to enumerate bacteria and archea by fluorescent in situ
hybridization (FISH) combined with flow cytometry to enhance accuracy and rapidity of enumeration.
Once the procedure is developed the research will simplify the protocol to produce an environmental
monitoring tool that can label and detect specific taxonomic groups. Ultimately, the protocols developed
will be used to establish the microbiological community composition and pathogenic species in several
sites in state waters.
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David M. Karl
Department of Oceanography
1000 Pope Road, MSB 629
Honolulu, HI 96822
(808) 956-8964
fax: (808) 956-5059

Edward F. DeLong
Monterey Bay Aquarium Research Institute
7700 Sandholdt Road
Moss Land, CA 95039
(831) 775-1843
fax: (831) 775-1645

R/EL-20, Role of Appendicularians in Cleansing Pollution-Related Bacteria from Oahu Coastal
Waters - Michael R. Landry
Appendicularians, members of the marine plankton communities, are thought to be abundant in Hawai‘i's
coastal waters, but have never been previously studied. The research proposed for 1999-2001 will
establish the level of removal of bacteria from the water column by these organisms and to what extent
the fecal pellets and discarded " houses" in turn may be a refuge for the bacteria. With the
characterization of appendicularians' dual role as consumer and refuge for bacteria, their as yet unknown
niche in tropical coastal waters will be better understood.
Michael R. Landry
Department of Oceanography
1000 Pope Road, MSB 617
Honolulu, HI 96822
(808) 956-7776
fax: (808) 956-9516
Pollution Pathways and Transport
R/EL-18, Quantifying Impact of Submarine Groundwater and Pollutant Seepage in the Coastal
Environments of Hawai‘i - Craig R. Glenn
Radon, methane, and silica will be used as tracers to determine the nutrient loading rates by groundwater
seepage of a pristine bay and a contrasting heavily impacted urbanized bay. Benthic domes will be used
to measure the submarine groundwater discharge over an annual cycle and automatic detectors will
continually monitor the radon and methane levels in each bay. The effect of nutrient loads transported by
submarine seepage on the ecology of coastal waters is of concern because living organisms have evolved
in what were thought to be nutrient-poor environments.
Craig R. Glenn
Department of Geology and Geophysics
1680 East-West Road, POST 720A
Honolulu, HI 96822
(808) 956-2200
fax: (808) 956-5512

Gary M. McMurtry
Department of Oceanography
1000 Pope Road, MSB 325
Honolulu, HI 96822
(808) 956-6858
fax: (808) 956-9225
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Sustaining Healthy Coral Reefs
The single proposal in this category is focused on environmental impacts, in particular from
anthropogenic sources, and considers coral health issues related to the impact of endocrine disrupters on
growth and reproduction rates of coral reefs. Healthy coral reefs are critical to the health and well-being
of the nearshore environment.
R/CR-2, Impacts of Endocrine Disrupters on Reproduction of Corals from the Hawai‘ian Coastal
Environment - Shannon Atkinson
The role of estrogens on coral reef health is becoming an increasingly important issue because estrogens
are introduced into coastal waters from many sources. This proposed work will characterize the
bioregulation of environmental estrogens transported by sewage effluent on gametogenesis and spawning
of corals and the uptake rates of estrogen by corals. If coral reefs are affected by endocrine disrupters,
coral reefs may well be used as indicator organisms for the presence of estrogens and estrogen mimikers.
Shannon Atkinson
Hawai‘i Institute of Marine Biology
1000 Pope Road, MSB 502
Honolulu, HI 96822
(808) 956-8625
fax: (808) 236-7443

Marlin J. Atkinson
Hawai‘i Institute of Marine Biology
1000 Pope Road, MSB 502
Honolulu, HI 96822
(808) 956-9935
fax: (808) 236-7443
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Marine Technology: Biological and Engineered
Systems
Marine technology development is a recognized high risk area of research. However, the potential
economic returns, if successful, could be very large. This is true especially in marine biotechnology
products. For the 1999-2001 implementation plan, three initiatives are proposed: development of a lidar
system, the characterization of bioactive enzymes and the synthesis of Punaglandin 4.

Advancing Environmental Technology
R/MT-1, Development of an Oceanic Lidar for Marine Environmental Studies - Barry Lienert
The development of a portable lidar system can be a tool to obtain synoptic measurements of the health
of coastal waters. The object of this work is to develop a remote sensing method for monitoring the
lateral distribution of discharges in coastal waters. The system will be designed to measure chlorophyll-a
at concentrations of 1 µgram/liter.
Barry R. Lienert
John Nolan Porter
Hawaii Institute of Geophysics and Hawaii Institute of Geophysics
Planetology
and Planetology
2525 Correa Road, HIG 316
2525 Correa Road, HIG 313
Honolulu, HI 96822
Honolulu, HI 96822
(808) 956-7815
(808) 956-6483
fax: (808) 956-3189
fax: (808) 956-8133

Shiv K. Sharma
Hawaii Institute of Geophysics and
Planetology
2525 Correa Road, HIG 409
Honolulu, HI 96822
(808) 956-8476
fax: (808) 956-3188

Developing New Marine Natural Products
R/MP-11, Novel Antibiotics from Microorganisms Isolated from Unique Marine Habitats -Sophia
Kathariou
This one-year project will complete the preliminary analysis of 11 strains of enzymes derived from
bacteria that may produce antibiotics. The bacteria will be grown in large scale cultures to obtain the
quantities for identification of bioactive compounds. The biochemical approaches will be used to identify
other possible strains of promising antimicrobial activity.
Sophia Kathariou
Department of Microbiology
2538 The Mall, Snyder 201
Honolulu, HI 96822
(808) 956-8386
fax: (808) 956-5339

Thomas Klaus Hemscheidt
Department of Chemistry
2545 McCarthy Mall, Bilger Ad318
Honolulu, HI 96822
(808) 956-6401
fax: (808) 956-5908
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R/MP-14, Biomimetic Pathways to Marine Natural Products - Marcus A. Tius
The proposed study will refine the analysis of a previously discovered bioactive enzyme, through work
that was funded, in part, by Sea Grant. The researcher will attempt to extend the limits of known methods
of chemical synthesis of punaglandins (PG), a bioactive metabolite derived from a coral. The problem
faced in the development of a bioactive compound is the need to produce sufficient quantities of that
fraction of the compound that is of interest. While the research will focus on PG 4, the methodology to
be developed will have wider application in the development of marine natural products.
Marcus A. Tius
Department of Chemistry
2545 The Mall, Bilger 321D
Honolulu, HI 96822
(808) 956-2779
fax: (808) 956-5908
R/MP-12, TNF-alpha Inhibitors from a Marine Source - Marcus A. Tius
A large number of marine natural products have been described during the past 25 years. Many possess
potentially useful biological activity, suggesting utility in pharmaceutical drug development. In the
second year of NSI funding, the researcher will prepare a large and diverse library of analogs of marine
natural product in search of finding a potent TNF-a inhibitor.
Marcus A. Tius
Department of Chemistry
2545 The Mall, Bilger 321D
Honolulu, HI 96822
(808) 956-2779
fax: (808) 956-5908
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Coastal Ecosystems

The International Marine Debris Conference is set for August
6 to 11 at the Hawaii Convention Center in Honolulu.
Sponsored by the National Oceanic and Atmospheric Administration's Hawaiian
Islands Humpback Whale National Marine Sanctuary, theconference aims to
examine the sources, impacts and solutions for dealing with derelict fishing gear
in the Pacific.In an unprecedented partnership in Hawaii, representatives from
city and county, state and federal governments, private industry and
non-governmental organizations are joining forces to identify the scope of the
problem, find new approaches to reducing marine debris, and take action against
derelict fishing gear in the Pacific. Conference speakers include U.S. Senator
Daniel Inouye, U.S. Senator Daniel K. Akaka, Dr. Sylvia Earle, Jean Michel
Cousteau and other distinguished guests.
Derelict fishing gear, including nets and lines, continues to have ecological,
economic, social and political implications as they damage coral reefs and other
marine ecosystems throughout the Pacific. Today, derelict fishing nets continue to
wash ashore on beaches throughout Hawaii and other locations.
Please direct questions regarding registration to the International Marine Debris
Conference c/o the Maui Pacific Center, 590 Lipoa Parkway, Suite 202, Kihei, HI
96753, phone (808) 875-2317, fax (808) 875-2306 or e-mail:
info@mauipacific.org. Visit the conference website at
www.hihwnms.nos.noaa.gov.
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Coastal Ecosystems

International Marine Debris Conference
Contributors:
National Marine Fisheries Service (NMFS)
U.S. Coast Guard
Western Pacific Regional Fishery Management Council
U.S. Fish and Wildlife Service
Hawaii Coastal Zone Management Program
Hawaii Department of Land and Natural Resources
Hawaii Sea Grant
Environmental Protection Agency
City and County of Honolulu
Center for Marine Conservation
Hawaii Audubon Society
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Sea Grant in Hawaii

Sea Grant was established as an institutional program at the University of Hawaii in 1968. In October
1972, the University of Hawaii was designated a Sea Grant College for sustained excellence in
research, education and public service dedicated to the wise use of America's marine resources.
Today, the Hawaii Sea Grant College Program is housed within the School of Ocean and Earth
Science and Technology on the campus of the University of Hawaii at Manoa. The program is part of
a nationwide network of 29 institutional programs of the NOAA National Sea Grant College Program,
U.S. Department of Commerce, that promote the understanding, development, sustainable use and
conservation of marine resources through university-based research, education, community outreach
and communication services.

Research
Sea Grant research provides scientific data to resource managers, policy makers, legislators and the
public at large in Hawaii and the western Pacific.

Economic Leadership
Increasing the Vitality of Ocean-based Tourism
● Considering the erosion of Hawaii's coastal lands and beaches from three perspectives for
maintaining healthy beaches.
● Studying the attributes of coastal ecology that promote fishery productivity.
The Diversification of Hawaii's Aquaculture Business
● Addressing the potential use of growth stimulating hormones in aquaculture.
● Developing culture methods for tropical ornamentals for reducing high mortality of larvae.
● Using genetic technology to develop a transgenic shrimp with traits that increase its economic
productivity.
● Developing techniques for early detection of shrimp disease.

Coastal Ecosystem Health
Coastal Hazards
● Developing an improved prediction model for tsunami and coastal inundation in Hawaii.
Human Impacts on the Land-Sea Interface
● Monitoring technology includes the detection of bacterial pathogens from pollution sources,
characterization of storm-driven material into the coastal environment, and detection of viable
but non-culturable pathogens.
● Quantifying the impact of pollution pathways and transport in Hawaii's coastal environment.
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Sustaining Healthy Coral Reefs
● Characterizing the impact of environmental estrogens transported by sewage effluent on corals.

Marine Technology: Biological & Engineered Systems
Advancing Environmental Technology
● Developing a remote sensing method for monitoring the health of coastal waters.
Developing New Marine Natural Products
● Isolating novel bioactive compounds from unique marine habitats.
● Expanding on methods of chemical synthesis of a bioactive material found in coral.
● Preparing of a library of marine natural products for pharmaceutical drug development.

Extension Service
Sea Grant Extension Service promotes sustainable economic develop- ment, environmental education,
and capacity building and training. In addition to Hawaii and its Extended Economic Zone, Sea Grant
serves the U.S. flag territories and the U.S.-affiliated insular states of the Pacific, including the
Republic of the Marshall Islands, Commonwealth of the Northern Mariana Islands, Guam, Federated
States of Micronesia, Republic of Palau, and American Samoa.
Aquaculture Industry Development
● Helping to build a new industry focusing on freshwater ornamentals, restoring Hawaiian
fishponds, and identifying marine species for culture.
Coastal Recreation and Tourism
● Supporting the management of recreational resources for sustainable use.
Coastal Ecosystem Health and Public Safety
● Supporting standardized environmental monitoring procedures to protect coastal and nearshore
marine environments.
Coastal Hazards Mitigation
● Working toward reducing social and economic costs of natural and human-induced hazards and
disasters.
Education and Public Outreach
● Supporting hands-on education through environmental action projects by student groups and
community organizations.
Capacity Building and Training
● Helping to develop a well-trained workforce through internships and mentoring.

Pacific Program
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This cooperative effort in the U.S.-affiliated Pacific with the U.S. Department of Interior, Office of
Insular Affairs (OIA), focuses on technology transfer and educational efforts in response to island
needs in education and human resources, coastal ecosystem health and public safety, and diversified
economic development.

Communications
T he Communications Program provides multimedia access to scientific findings and supports the flow
of outreach information to a broad audience for public and private decisions affecting island marine
and coastal environments.
Publications
Producing technical manuals, newsletter and other educational materials.
Library
Housing and distributing scientific and technical publications.
Media Relations
Heightening public awareness through multimedia coverage.
Student Writers Project
Supporting young writers interested in science journalism.
Website
Developing and maintaining Hawaii Sea Grant's internet presence.
Sea Grant Home Page
extension | communications | research
sea squirt | Site Map
soest | national sea grant | other links
Last Updated February 16, 2000
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Principal Investigators

A
Harry Ako
College of Tropical Agriculture and Human Resources
1800 East-West Road, Henke Hall 325
Honolulu, HI 96822
(808) 956-2012
fax: (808) 956-5037
Maqsudul Alam
Department of Microbiology
2538 The Mall, Snyder Hall 207
Honolulu, HI 96822
(808) 956-8121
fax: (808) 956-5339
Marlin J. Atkinson
Hawaii Institute of Marine Biology 1000
Pope Road, MSB 502
Honolulu, HI 96822
(808) 956-9935
fax: (808) 236-7443
Shannon Atkinson
Hawai'i Institute of Marine Biology
1000 Pope Road, MSB 502
Honolulu, HI 96822
(808) 956-8625
fax: (808) 236-7443

B
Janet M. Becker
Department of Geology & Geophysics
1680 East-West Road, POST 819D
Honolulu, HI 96822
(808) 956-6514
fax: (808) 956-5154
David Bercovici
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Principal Investigators

Department of Geology and Geophysics
1680 East-West Road, POST 810
Honolulu, HI 96822
(808) 956-9717
fax: (808) 956-5154
James A. Brock
Aquaculture Development Program
1177 Alakea Street, Rm 400
Honolulu, HI 96813
(808) 845-9561
fax: (808) 845-4334

C
Ernest S. Chang
Bodega Marine Laboratory
University of California, Davis
PO Box 247
Bogeda Bay, CA 94923
(707) 875-2061
fax: (707) 875-2009
Kwok Fai Cheung
Department of Ocean Engineering
2540 Dole Street, Holmes 403
Honolulu, HI 96822
(808) 956-3485
fax: (808) 956-3498

D
Eric Heinen De Carlo
Department of Oceanography
1000 Pope Road, MSB 307
Honolulu, HI 96822 (808) 956-6473
fax: (808) 956-7112
Edward F. DeLong
Monterey Bay Aquarium Research Institute
7700 Sandholdt Road
Moss Land, CA 95039
(831) 775-1843
fax: (831) 775-1645
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Principal Investigators

E
F
Charles H. Fletcher, III
Department of Geology and Geophysics
1680 East-West Road, POST 721
Honolulu, HI 96822
(808) 956-2582
fax: (808) 956-5512

G
Craig R. Glenn
Department of Geology and Geophysics
1680 East-West Road, POST 720A
Honolulu, HI 96822
(808) 956-2200
fax: (808) 956-5512
E. Gordon Grau
Hawai'i Institute of Marine Biology
PO Box 1346
Kaneohe, HI 96744
(808) 236-7406
fax: (808) 237-7443

H
Tyrone B. Hayes
Department of Integrative Biology
University of California, Berkeley
Berkeley, CA 94720-3140
(510) 643-1054
fax: (510) 643-6264
Thomas Klaus Hemscheidt
Department of Chemistry
2545 McCarthy Mall, Bilger Ad318
Honolulu, HI 96822
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Principal Investigators

(808) 956-6401
fax: (808) 956-5908
Kim N. Holland
Hawai'i Institute of Marine Biology
PO Box 1346
Kaneohe, HI 96744
(808) 236-7410
fax: (808) 236-7443

I
J
K
David M. Karl
Department of Oceanography
1000 Pope Road, MSB 629
Honolulu, HI 96822
(808) 956-8964
fax: (808) 956-5059
Sophia Kathariou
Department of Microbiology
2538 The Mall, Snyder 201
Honolulu, HI 96822
(808) 956-8386
fax: (808) 956-5339

L
Michael R. Landry
Department of Oceanography
1000 Pope Road, MSB 617
Honolulu, HI 96822
(808) 956-7776
fax: (808) 956-9516
Barry R. Lienert
Hawaii Institute of Geophysics and Planetology
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Principal Investigators

2525 Correa Road, HIG 316
Honolulu, HI 96822
(808) 956-7815
fax: (808) 956-3189
Philip C. Loh
Department of Microbiology
2538 The Mall, Snyder 319
Honolulu, HI 96822
(808) 956-8055
fax: (808) 956-5339

M
Spencer R. Malecha
Department of Animal Sciences
1993 East-West Road, Annex 101
Honolulu, HI 96822
(808) 956-5067
fax: (808) 956-6984
Frederic H. Martini
Planetology Marine Option Program
2525 Correa Road, HIG 215A
Honolulu, HI 96822
(808) 572-2113
fax: (808) 572-2114
Gary M. McMurtry
Department of Oceanography
1000 Pope Road, MSB 325
Honolulu, HI 96822
(808) 956-6858
fax: (808) 956-9225

N
O
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Principal Investigators

P
John Nolan Porter
Hawaii Institute of Geophysics and Planetology
2525 Correa Road, HIG 313
Honolulu, HI 96822
(808) 956-6483
fax: (808) 956-8133

Q
R
Richard L. Radtke
Hawaii Institute of Geophysics
1000 Pope Road MSB 632
Honolulu, HI 96822
(808) 956-7498
fax: (808) 956-9516
George K. Roderick
Center for Conservation Research & Training
3050 Maile Way #409
Honolulu, HI 96822
(808) 956-2501
fax: (808) 956-9608

S
Shiv K. Sharma
Hawaii Institute of Geophysics and Planetology
2525 Correa Road, HIG 409
Honolulu, HI 96822
(808) 956-8476
fax: (808) 956-3188
Craig Randall Smith
Department of Oceanography
1000 Pope Road, MSB 616
Honolulu, HI 96822
(808) 956-8623
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Principal Investigators

fax: (808) 956-9516
Khalil J. Spencer
Department of Geology and Geophysics
1680 East-West Road, POST 606
Honolulu, HI 96822
(808) 956-9607
fax: (808) 956-2538
John G. Starkus
Pacific Biomedical Research Center
1993 East-West Road, Room 201
Honolulu, HI 96822
(808) 956-6398
fax: (808) 956-6984
Milton H. Stetson
Hawai'i Institute of Marine Biology
PO Box 1346
Kaneohe, HI 96744
(808) 236-7414
fax: (808) 236-7443
Piera S. Sun
Pacific Biomedical Research Center
1993 East-West Road, Annex 101
Honolulu, HI 96822
(808) 956-5067
fax: (808) 956-6984

T
Clyde S. Tamaru
Sea Grant Extension Service
2525 Correa Rd, HIG 205
Honolulu, HI 96822
(808) 956-2869
fax: (808) 956-2858
Michelle H. Teng
Department of Civil Engineering
2540 Dole Street, Holmes 383
Honolulu, HI 96822
(808) 956-5060
fax: (808) 956-5014
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Marcus A. Tius
Department of Chemistry
2545 The Mall, Bilger 321D
Honolulu, HI 96822
(808) 956-2779
fax: (808) 956-5908
Jane S. Tribble
Department of Oceanography
1000 Pope Road, MSB 532
Honolulu, HI 96822
(808) 956-6827
fax: (808) 956-7112

U
V
W
X
Y
Richard Young
Department of Oceanography
1000 Pope Road, MSB 631
Honolulu, HI 96822
(808) 956-7024
fax: (808) 956-9516

Z
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Publications

Managing Boat Wastes: A Guide for Hawai'i Boaters
The Managing Boat Wastes: A Guide for Hawai'i Boaters can now be viewed at the Sea Grant
website. This guide is offered free to the public by Hawai'i Sea Grant, the State Department of Health,
and DLNR's Division of Boating and Ocean Recreation. The 19-page booklet offers useful tips on
how boaters can keep their water environment free of boating wastes.

Common Heritage Corporation
The Common Heritage Brochure is now viewable on our website. The Brochure details Ocean
Thermal Energy Conversion (OTEC), which is based on utilizing the temperature differential between
warm surface and cold deep ocean water to drive turbines.

1968-1998 30th Anniversary Hawai'i Sea Grant College
Program
View our 30th anniversary publication which celebrates the achievements of the
Hawai'i Sea Grant College Program. The projects and programs presented here are
chosen to show Hawai'i Sea Grant in terms of its unique achievements in marine knowledge,
institutions and people.

Hawai'i Boaters Hurricane Safety Manual
Hawai'i Boater's Hurricane Safety Manual (Tsunami Section Included) is available to
the public free of charge. Included with each copy is a waterproof Emergency
Response Card listing emergency assistance phone numbers and radio frequencies for
all islands, as well as precautionary measures for Hawai'i boaters.
Call Sea Grant Communications at (808) 956-7410 or visit Sea Grant online at
www.soest.hawaii.edu/SEAGRANT/hbhsm/contents.html .
http://www.soest.hawaii.edu/SEAGRANT/publications.html (1 of 2) [04/26/2000 10:42:33 AM]

Publications

Coastal Erosion and Beach Loss in Hawai'i
Maui Beach Management Plan
Take a look at the Get The Drift and Bag It poster
Humpback Whales in Hawai'i: Guide for the Amateur Whale-Watcher
1997 International Year of the Reef
Sea Grant Abstract Search
Search through the abstracts of our publications since 1994 :
Text to Search For:
Boolean: AND

Case Insensitive
Search

Reset

Simple Search created by Matt Wright and can be found at Matt's Script Archive.
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Hawaii Sea Grant Bibliography

This bibliography contains titles of publications produced by the University of Hawaii Sea Grant
College Program since 1980. Titles of articles published in journals, conference/symposium
proceedings, and other publications are also included, as are titles of reports produced in cooperation
with other organizations. The citations are arranged by subject and in alphabetical order according to
type of publication.

bibliography1980-99.pdf

800 K

You will need Adobe Acrobat Reader to view pdf files.

UH Sea Grant publications are available in regional libraries of
the public library system, Hamilton and Sinclair Libraries on
the Manoa campus of the University of Hawaii, the community
college libraries, and the Hilo campus library of the University
of Hawaii. If none of these libraries are located or if it does not
have the publication, contact:

When ordering a publication, indicate the title and
UNIHI-SEAGRANT number. If a price is indicated,
enclose a check or money order payable to RCUH. If
no price appears, then single copies of the publication
are free. No tax or shipping charges are required.
Prices for bulk orders are available on request.

University of Hawaii
Sea Grant College Program
Communications Office
2525 Correa Rd, HIG 210
Honolulu, HI 96822

Most out-of-print publications are available on loan
from:

Phone: (808) 956-7410
Fax: (808) 956-2880
E-mail: dianen@soest.hawaii.edu.

National Sea Grant Depository
University of Rhode Island
Bay Campus
Pell Library Building
Narragansett, RI 02882
(401) 874-6539

nsgd@gso.uri.edu
http://nsgd.gso.uri.edu
This paper is funded by a grant/cooperative agreement from the National Oceanic and Atmospheric Administration,
project #M/C-1, which is sponsored by the University of Hawaii Sea Grant College Program, School of Ocean and
Earth Science and Technology, under Institutional Grant No. NA86RG0041 from NOAA Office of Sea Grant,
Department of Commerce. The views expressed herein are those of the author(s) and do not necessarily reflect the
views of NOAA or any of its sub-agencies. UNIHI-SEAGRANT-PL-99-01.
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Pacific Program

Education and Human Resources
●

COAST/Operation Pathfinder 1998

●

COM-FSM Internship Project

●

Environmental Internships at Two Year Colleges

●

Micronesia and America Samoa Student Internship Program (MASSIP)

●

Outer Island Education Project

●

University of Hawai‘i Hawaiian Internship Program (UH-HIP) and other
environmental internships
Production of a field guide to the fish, wildlife, and protected areas of the Samoan
Archipelago

●

Coastal Ecosystems Health and Public Safety
●

Coastal Erosion Cruise in FSM

●

Coral Reef Dredging Project

●

Coral Reef Monitoring Program

●

Counterpart Training in Coastal Processes

●

Kosrae Coastal Erosion Public Awareness Pamphlets

●

Mooring Buoy Project

●

Sand Mining Project

●

Pacific Island Coastal Zone Management Compliance Training Program

●

QUEST
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Pacific Program

●

Resource Management Training Programs

●

Upcoming Workshop Series in June 1999 in Majuro, Kosrae, and Saipan

Diversified Economic Development
●

Developing a Profitable Aquaculture Business in an Island Setting

●

Production of an Educational Module Training Grafting Technicians for the Black
Pearl Culture

●

Documentation of traditional measuring, lashing and construction techniques of the
voyaging canoes

History of the Pacific Program
Pacific Program's Five Year Plan
Links to other Pacific Program pages on the Sea Grant site
<-- Back to the main Sea Grant page
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Conferences & Workshops

National Extension Tourism 2000 Conference "The Journey is the
Destination"
Organized by the University of Hawai'i College of Tropical Agriculture and Human Resources, UH
Sea Grant Extension Service and UH-Hilo Conference Center, NET 2000 Conference will be from
April 28 until May 5 in Kailua-Kona. For more information, follow this link.

The National Beach Preservation Conference
The sponsors of the National Beach Preservation Conference invite you to Kaanapali, Maui, for the
American Shore and Beach Preservation's annual conference and a follow-up to Hawai'i Sea Grant's
1998 Coastal Erosion Management Conference. The three-day program (August 8-10, 2000) will
feature many of the world's experts on coastal erosion, beach restoration, and resource management.

Managing Marine Recreational Fisheries in the 21st Century
The National Marine Fisheries Service and the Sea Grant College Program of the National Oceanic
and Atmospheric Administration announce the convening of "Managing U.S. Marine Recreational
Fisheries in the 21st Century," a national symposium for marine resource managers, scientists,
researchers, educators and communicators, the recreational fishing industry, marine recreational
fishing organizations, and the angling public.
Sea Grant Home Page
extension | communications | research
sea squirt | Site Map
soest | national sea grant | other links
Last Updated February 20, 2000
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Offshore Sea Cage Demonstrates Potential
for
Open-Ocean Farming
Hawai'i Sea Grant, in collaboration with the Oceanic
Institute, has been using state-of-the-art marine
finfish aquaculture technologies to test a commercial
offshore sea cage stocked in April with 70,000
Pacific threadfin (Polydactylus sexfilis), or moi, in
Hawai'i's first integrated experiment in open-ocean
mariculture. The moi is indigenous to Hawai'i and
was once reserved solely for its royalty, with
fishponds built along Hawai'i's coastline for moi
culture.
The experiment successfully demonstrated the
feasibility of growing moi at depths of approximately 50 to 100 feet and showed that this could be
done in an economically viable way without adverse environmental impact either to the water column,
the sea floor or nearby coral reefs.
SeaStation 3000, a 50-by-80 foot bi-conical sea cage developed by Ocean Spar Technologies of
Bainbridge Island, Washington, is moored in waters approximately two miles off 'Ewa Beach at a
depth of 100 feet. It is a fully submerged cage located approximately 40 feet below the surface.
Divers from the Oceanic Institute fed the fish daily with prepared feed which contains no antibiotics or
growth-stimulating hormones. Harvesting began in August and continued throughout October until all
the fish were harvested. To avoid impacting local moi farmers, researchers consigned most of the
harvested fish to U.S. Mainland and Asian wholesalers.
"Hawai'i is an ideal place for this research because of the presence of several desirable fish species,
clean seawater, warm temperatures and good scientific infrastructure," said Charles Helsley, Hawai'i
Sea Grant director.
Sea Grant's offshore cage culture experiment is expected to become a national model for offshore cage
culture. It will also transfer technology directly to Hawai'i's aquaculture industry, targeted as an
important element of the state's economic initiative in diversified agriculture.
Using the pipe pictured here, more than
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70,000 Pacific threadfin (Polydactylus
sexfilis) fingerlings were introduced into
the offshore sea cage. Using a similar
pipe, the fish were fed commercial fish
pellets twice daily into the cage by an
operator on a boat at the surface. The fish
were harvested after four months in the
sea cage. They weigh approximately 3/4
pound to 1-1/2 pounds when they are
market size.

SOEST Open House '99 "See Your
Class On The Internet"
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News Releases

February 23, 2000
CHARLES HELSLEY RETIRES AS
HAWAII SEA GRANT DIRECTOR

February 4, 2000
THE NATIONAL BEACH PRESERVATION
CONFERENCE SET FOR AUGUST

February 4, 2000
NET2000: THE JOURNEY IS THE
DESTINATION SET FOR APRIL
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Links

National
National Oceanic and Atmospheric
Administration (NOAA)
NOAA's CoastWatch Program
NOAA's Environmental
Information Service

U.S. Fish and Wildlife Service
U.S. Coast Guard
U.S. Navy
Environmental Protection Agency
National Museum of Natural History -Division of Fishes

National Marine Fisheries Service (NMFS) U.S. National Park Service - Fish at Selected Parks
NMFS Pacific Islands Area
Office
Marine Fish Conservation Network
American Fisheries Society
Aquatic Conservation Network
Center for Marine Conservation
Monterey Bay Aquarium

Sustainable Fisheries Foundation
Natural Resources Consultants
The Scripps Research Institute
Woods Hole Oceanographic Institute

New England Aquarium
University of Washington - School of
Fisheries

Pacific
Western Pacific Regional Fishery Management Council
Westpac Fisheries Coalition

Hawaii

Pacific Fishery Biologists

Hawaii Department of Health
Hawaii Department of Land & Natural
Resources:

Communications

Hawaii Wildlife Fund

National Sea Grant Media Center

Hawaii Institute of Marine Biology
Hawaii Coastal Zone Management

National Sea Grant Media Center Calendar
National Oceanic and Atmospheric Administration Central
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Links

Program

Library

Hawaiian Islands Humpback Whale
National Marine Sanctuary

Sea Grant Depository
Ocean Engineering
Hawaii Fishponds

National Sea Grant Depository
Recent Acquisitions
Copies
Borrowing
NOAA Photo Library Collection

Aquaculture

NOAA Press Releases

National Fisheries Institute
Aqua Find
Worldwide database lists aquatic species
and producers of food fish and aquarium
species

Other
Net Systems
Browning-Ferris Industries

International
Australian Society for Fish Biology
Canada Department of Fisheries & Oceans
ICES (International Council for the
Exploration of the Sea)
Institute for Fisheries Resources
International Marinelife Alliance
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