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Preface

This report marks the beginning of efforts in Kosrae to
develop an island resource management program. It summarizes
the findings of seven technical specialists who visited Kosrae dur-
ing the summer months of 1989. During their visits. these specialists
worked closely with members of the Kosrae State government.
White these consultations should ensure that the specialists' rec-
ommendations address real concerns, ultimately it is up to the
people of Kosrae and their government to decide precisely how
to care for their precious coastal resources. That is why this report
marks a beginning. The far more formidable task of implementing
a management program lies ahead. This will require developing
broad support and building consensus. Such a program must
both protect and help to wisely develop Kosrae's natural
resources. We feeI this report will be a useful guide in this task. At
the same time, it is recognized that uNmately the people of
Kosrae will choose how their island resource management pro-
gram will function. We will follow this process with interest. Now
that we know Kosrae, it is not easy to forget. We hope to experi-
ence the beauty of Kosrae and the warmth of her people again.
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'Athy Kosrae Should Have
An sland Resource

Management Program

Coasta! resources are Kosrae's most valuable physical asset. The fact
that they are largely untapped and uncfevelopecf presents both challenges
and opportunities. Opportunities exist for development of various industries,
the creation of jobs and income, and a sound basis for future growth. A
challenge exists because coastal resources are fragile, easily degraded or
spoiled. and frequently subject to competing uses as development pro-
ceeds. lf Kosrae is to both develop economically and protect its single most
valuable natural resources, this challenge will have to be met.

Because Kosroe's resources are inter-relatecl, management must be
closely coordinated among government departments. Coordination of
government functions is central to coastal resource management. Responsi-
bilities of agencies often overlap. For example. managing the use of man-
grove forests is a responsibility of both Agriculture/Forestry and Marine
Resources dMsions because both kinds of resources are found there.

Activities of the government  as well as private individuals!, especially
in connection with economic development. can have impacts on coastal
resources. Ranning must take environmental protection into account. This is
easier to do earfy on in the planning process instead of at the end. Tho.m
elements of the government responsible for environmental protection and
resource management must work closely wrfh planners and public works
personnel.

Because Kosrae's resources are lfmffed, there will also be competition
over their use. One use, coral dredgi~ for example, may preclUde another
such as reef fishing, Only rarely can these conflicts be entirely prevented, but
they can be rninirnized. There should be 0 mechanism that can resolve
resource use conflicts in a way that brings the greatest benefits to the great-
est number of Kosrae's citizens,



A mechanism must be established for making wise decisions about
coastal resource use. This mechanism should coordinate government activi-
ties and interests. It should resolve resource use conflicts by effectively
balancing the interests of government, the public, and the agents of devel-
opment. Wise decisions must be based on a broad set of criteria, including
the impact of development on society, natural resources, and the environ-
ment. This mechanism is the Kasrae island Resource Management Program.



Project Overview

Kosrae is in many ways a pfistine island; it has experienced few of the
major environmental impacts that often come with economic development.
StIII, there have been a number of development projects in the past few
years that have had significant effects on the local environment. These
include the effects of the Okat jetport and dock construction and dredging
for fili in Okat and Utwe harbors. In the past, conaMction of the Leiu
causeway and the subsequent blocking of one of its culvetts during air%old
construction in 1974 significantly reduced the water quality and fisheries pro-
ductivity of I elu Harbor. Population growih creates greater demand for
coastal resources both as a sc~e of material ~a% and a place to cNspase
of wastes. Thus, while the environment is still generaily in good shape, Kosrae-
ans have experienced a noticeable reduction in the quality of the marine
and coastal environment. Many have begun to worry about the impact of
future development on their island.

Some of the issues relatecl to coastal resources and development were
brought to light when the U.S. Army Corps of Engineers published the Kosrae
Coastal Resource Atlas �987! and the Kosrae Coastal Resource inventory
�989!. These two publications are based on field work by the Corps' Environ-
mental Resources Section  Pacific Ocean Division!. Aside from IdentifI~g
some of the environmental problems, the Inventory suggested that the
Kosrae government more fully develop its system of environmental protect
and develop more comprehensive plans for future coastal development and
resource conselvatlon.

In 1988 t overnor Yosiwo George requested that the University of
Hawaii Sea Grant College Program offer same recommendatlons on haw
best' to manage the environmental effects of future development in the



state. In addition, the Kosrae State Legislature issued a resolution requesting
Sea Grant to moke recommendatlons on how to deal with the environ-
mental effects of dredging. The UH Sea Grant College Program responded
by suggesting that it assist in the preparation of a coastal resource manage-
ment plan for the state. Sea Grant obtained funding in late 1988 and begar
project planning in early 1989, Given the restricted budget it was decided
that a team of consultants who could come to Kosrae on a voluntary basis
would be recruited, Continental Airlines agreed to furnish eight half-fare
tickets in recognitlon of the usefulness such a plan could play in the develop
ment of tourism on the island.

The Sea Grant team members visited Kosrae during the months of Jun<
and July. 1989. Team members were Dr. Jan Auyong-Tltgen, University of
Hawaii Sea Grant Extension Service, advising on tourism development and
planning; Ms. Shannon Cripe, Department of Ocean Engineering, University
of Hawaii, advising on coastal processes and shore protection; Ms. Kim Des
Rochers. University of Hawaii Sea Grant, investigating inshore flshertes; Dr.
John Dixon, Environment and Policy Institute, the East-West Center, advising
on resource economic development; Mr. Mike Harn, Guam Coastal Man-
agement Office, advising on institutional arrangements for the proposecl
program; and, Dr. Padrna Narsey Lal, East-West Center, advising on manage
ment of coastal wetland resources. The team members prepared reports
cletailing the fincNngs of their studies. These reports have been usecl to pre-
pare this summary report. In addition, these reports will be published as a
separate document.

Prior to the visits by the team of consultants, the Governor organizect a
Coastal Resources Management Committee to work with the team and
develop consultants' recommendations into an implementation plan. This
committee is choired by Mr. Gerson Jackson, director of the I apartment of
Conservation and Development, and has as its members Mr. Ukiak Wesley,
acting chief, Office of Planning and Statistics: Mr. Mike Molina, acting admin-
istrator, Marine Resources DMsion: Mr. Jack Sgrah, fhhcees specialist, Marine
Resources DIvision; Mr. Kosokl William, chairman, Environmental Protection
Board; Mr. Katsuo William, acting administrator, Sanitcrtion and Environmental
Health Division; Mr. Bruce Howell, chief, Bureau of Con<Miction and Engineer-
ing: Mayor Makoto Edmond, chairman. Council of Mayors: Ir. Tedcly John,
administrator  on leave!, Division of History and Culture; Mr. Berlin Sigrah,
acting administrator, Division of History and Culture; Mr. Madison Nena,
administrator, Division of Tourism; and Mr. Weston Luckymug, acting clirector,
Department of Public Works,



Kosrae island Overvtew

Kosrae is the easternmost of the   aroline Islands, situated at 5'20'N and
163'00'E. lt is a high, volcanic islancl. Being in the intertropical convergence
zone, it has a warm and moist climate. The mountainous interior is covered
with lush tropical rain forest. Much of this forest is relatively undisturbed by
humans although subsistent agriculture is practiced in its lower reaches. Most
of the population lives on the fiat coastal fringe, The coast is dominated by
freshwater and mangrove swamp; often a sandy barrier strip is found on the
seaward margin of the mangroves. Except for the southern coast, the island
is surrounded by a broad fringing reef, Well-developed coral reef communi-
ties exist on the outer margin of this reef. Rudimentary lagoons or ernbay-
~ents bisect the reef platform at three piaces: Lelu Harbor off the east
coast. Utwe Harbor off the south coast and Okat Harbor off the north coast.

Most of the island's population, estimated in 1989 to be about b,700, is
concentrated in four villages: Tafunsak. Lelu. Malem, and Utwe. A fifth
sparsely populated community, Walung, is situated on the relatively isolated
western tip of the island. Lelu village is built around and over the most impor-
tant archaeological site on Kosrae. Located on a human-made island built
on the reef flat. the site contains the ruins of more than 100 house com-
pounds. Some of the walls of these compounds. made from natural columns
of basalt, are as high as 5 meters.

While subsistence production is important to Kosrae's economy, the
cash sector, based primarily on government expenditure, has incrmsed sig-
nificantly in the past decade. Coastal waters provide reef and pelagic fish.
Food crops, mainly taro, breadfruit, bananas, yarns and citrus. are grown in
the lowlands. Limited amounts of citrus and fish are exported, but most food
production remains in the subsistence sector. A large trode imbalance exists;
1986 figures show imports amounted to S3.5 million while e~~s were less
than $50,000. This imbalance is reconciled almost entirely by transfer pay-
ments from the U.S. government. Efforts to increase export revenues will most
likely be based on agriculture, fisheries. and tourism.





Coastal ssues In Kosrae

The Coastai Resources Man.
agernent Comm<tee. working with the
Sea Grant team. Identified 12 coastai
issues that are of concern in Kosrae
The issues are grouped into four cate-
gories. Recornrnendations ~ay be
similar because the issues in each of
these four categories are generally
related, Within each of the catego.
ries. issues are listed in order af ~rtorlty,
However. this order may change with
time as the type of activites on Kasrae
change, For exampIe. road alignment
is given high priority because the
circumferential road is currently being
built. In the future dredging may
become a more important issue if
large amounts of coral fill are needed
for construction projects.

The Issues

Construction ancj infra-

structure Development

Road alignment

Land clearing and
earthmoving

Dredging

g Sand mining

Filling of wetlands and
reef flat

Resource Extraction

inshore fishing

. Harvesting mangrove
wood

Population and Economic
Growth

Q Sewage

0 Solid waste

Q ShoreNne construction

Oil product spNs

Q Natural Hazard

Shoreline erosion
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impacts

-Jan Auyong

Road Alignment

The purpose of roads is to
improve access to an area. With
easier access there will be more
intensive use of the area which can
conflict with efforts to conserve
resources in the area. Roads along
the shoreline are subject to damage in
rapidly eroding areas and may conflict
with the siting of hotels.

'Careful ancf Ingenious
plannlrtg ls essenNal to avakf

overdevelopment ancf loss of

those features that created

tourism potenNal ln the fief

placa'

Recornmencfatians

New road construction. includ-
ing rurai and farm roads, and
road paving should be su&
Jected to the comprehensive
review described in Chapter iV.
Some specific issues that
shcwld be considered during
review are:

compieflnq the road  QS4!
from Okat only os for as
IVtvMot. It waled be better to
not have road occesS tO this
part of the INond because of
Walung's deNres.

before paving the FInofokoo-
Lelu section of the clrcumfer-
en5al rood. ~ng and
prlorlttzlnq sites where lhe
road should be rea Ngned to
oIow more space for
potential shoreside hotel
developrncsnt. In some cases
the old road be may a ready-
made Nte for cOnSlructlon.

os much as posNtNe. routslg
R$4 around the lorqe
freNvwoter swamp h the Okot
river ~. In the Vsso river
baNn the rood ehoUd be buNt
through the swamp to
focNltate timber harvests. If
the road Is buNt through this
swcmp. sufil dent cutverts
~ be buit to maintain
hyetological balance In the
5wcÃTl p.

setting rood ohgnment fear
erv~h inland to prevent
tllhJ'e eroNon, surf, ond tidal
Impacts.



Impocfs

Vegetation proteCtS the land
from erosion. During rainstorms so<i 1$
carried off bare land. The siltation of
rivers and coastal waterS that results

reduces water quality and kills the
Coral reef. AS cOral dieS the reef can' t

support as many fish, and fishing
becomes worse. Erosion also destroys
the value of the land for agriculture
and forestry. Clearing may destroy an
important or unique habitat. For
example, mangrOveS are vOluabie in
many ways, they are home to fish and
shelNSh, prOvlde timber and fuetwood.
and protect the shoreline from storms.
Clearing far aquaCulture, COnstruCtiOn
or other uses destroys this important
habitat. Cultural and historic sites and
artlfaCts Can be destroyed during land
clearing and earthmoving OperatiOns.
HlstoriC sites are a nonrenewable
resaurce. that is, they cannot be
replaced. With their loss Kosraeans
lose part of their history and identity,

Recornrnendaf ion s

Significant land-clearing and,
earthmoving should be sub-
jected to the comprehensive
review described in Chapter V.

/ Harvest management plans
requiring environmentally
sound and renewable cutting
practices should be prepared
befOre COmmerClal timber
harvest is allowed.

10

Land Clearing and Earthmoving
 Including Logging and Road
Construction!



Dredging on the Reef and in Lagoons
to Obtain Coral Fill or Clear Channels

ImpaNs

Recommendattans

Retaining wallS Shauld enClOSe
coral fill dredging ponds before
operations begin. Silt screens
should be required during
channel clearing dredging
operations.

Dredge spill should not be
discarded In the mangrove
swamps.

11

Dredging destroys caral reef
habitat Silt PraduCeCI Clvring dredging
can also affect nearby reef areas. Fish
catches are reduced because there
are fewer fish in the area, The area is
also made unsuitable for tourism
relatecl activities like snorkeling and
scuba diving, Dredging can cause a
change ln local current pafferns.
pOSSibly inCreaSing Shareline erOSiOn Or
siltaf lan. Underwater historic artifacts,
such as shipwrecks. can be damaged
cluring dredging operations or by the
resulting silt.

/ Dredging operations for coral
fill shoukj be confined to the
exiSting sites in Okat, off the
Lelu causeway. and in Utwe.
Development Of these Sites as
fiShing bOat baSlnS shoukj be
carefully planned to allow
dredging for fIII in the future.

If a new dredge site for fIII must
be opened, a comprehensive
review  see Chapter V! should
be reclulred. It must be cjem-
onstrated that the existing sites
ore not usable either becouse
they are unusually far from the
site where flI Is needed
 unlikely on Kosrae! or because
fill is no longer obtainable at
the existing dredge sites. A
comprehensive review should
be required for csII channel
clearing,





Conversion of Wetlands  Mangroves
and Freshwater Swarmps! and Reef
Flats to Create Land

ImpaNs
Recornmenctations

Al COnverSiOnS shOuld be
SubjeCt tO the COmprehenSive
review leading descrtbed In
Chapter V, If conversion is
allowed, measures should be
taken to limit siltation on
nearby reefs and blockage of
water flows durtng fllllng opera-
tions,

Agricultural corwetslon involves
the drainage of swampland,
This should be allowed only in
areas identNed as suitable for
ogrtcutture in the Resource Use
Ran.

Filling destroys wetlands and
reef flats. WetlandS are an eSpeCially
valuable reSOurCe bOth dlreCtty and
indireCtty. DireCt benefltS lnClude fuel
wood. timber. fishes. and mangrove
crabs, Wetlands are an important
nursery area far many kindS Of reef fiSh.
WetlandS alSO help tO filter Silt frOm
runoff. thereby protecting corot reefs,
Some wetland areas in Kosroe ore not
found anywhere else in the PacNc,
Filling may also offect the mbdng of
fresh-and saltwater. Because man-
grove and swamp tree species are
sensitive to salinity, a greater area witt
be affected ff filling blocks water flow,

Rtttng should be allowed only in
areas ldentNed as suitable for
conversion in the Resource Use
Ran  see Chapter V!. Conver-
sion should be OllOwed only for
projects that demonstrate an
absolute need to be located ln
wetland or reef areas. Because
the orea available for fill would
be fbced and Imlted, It would
be advisable to auction leases
to private develcgers that
want to create fond. The gov-
emment should ret~ fee
simple ownership af ol filed
land. Lease revenues could be
dedicated to consereNon-
related ~tes. such as the
administration of parks and
reserves  see Chapter V!.



Impacts
F<Sh Ond Shellfish O 8 I'en&WCtble

reSOurces Th<S means that when

harvested they are replaced by the
Colon<zat<on and prOwth Of n8w
O><ITldls The<8 iS hOvvever, a mCIXlmum

nurttber that COn be CCtught in O year
tf mare thon thiS nurhber iS Caught
there wilt be fewer animols tO Catch ln
the future. DeStructlve fishinp methods
 e g.. poisons! harm marine life pnd
the enviror ment

Recormrmendations

/ A marine SdnC<ua<y Sndad be
estab<<shod dt Ot<d< ds du<tined ri me
ROSbu<C ~ uSO Pan the mdr~e <eserVO
C~ dC t dS d sdurCO dt Seed «sh <o
<OP<on<& <he reetS d<dund <t ~

Lot<t<Sfdt<dn St<du<d bo CSa ted dnCI
passed td a<tow tho S<Sa<tno Resources
Dtv< eon to ostabs Sn fishing <oputdttdns
ds hooded If cdhodo<ed dba<oPndte
tthat dpp ovcS Ot ropuidt dns cou<d be
<he <oSpdneb<SQ Of <ho p<dpOSed <stand
Ro saute ~ N<dnd yOment Cdmmi Ss<on

A «conS<np sVs'e<t< Otovd be estab-
1<Sned <d< he SO<OS dt cdQSta! <nd«ne
P<dduCtS  O P manP<C<ve Crab dnd
sntlsh! E«po<tdt<dn of roe< tish is not
odV<Sdbie beCduso Of KOS<de s <~i<ed
<eof <osdu<C el dnd ther vhbd<tdnce fO<
<OCdt Cdneumbt<On Ac Curate rePO<t<r P
Ot rntd<md<tdn nOOded tdr rr andge.
mont ~ bo <OctlJ<od ds d cond<hon
ot <ho IIC orate

lt ls important to uncfer-
rtand the neerlhore @hery not
only from e bioiopicol peopec-
Nve but also Aom the efurfctpoint
of economics ond socla/3ntor-
acwons. Without such o hoNstic
uncfeatondlnp of the role of thr
noaetloto  anct affshan! bobbery
wNhin the Koaeean communNy,
any management effort,s w//I

necessarily be loss @tert!vo
than they couN otherwise be.'

-Rim Des /Fathers

A SpOC<at be<m<t dr <<Cense shdu<d be
<eaured rdt the expe<t of dt< md<inc
proc%Jets

A stdct< assossmen<t ot <t<dhpf Ove C< Ms
Sr<auld be Comp'Ofed arid uSOO <0
dovetdP d ttShe<iOS mdnaPO<t<ont Ptan
AdCNtdhai t<aPs fd< cdtctVnP man-
e<ave C<dbS Shduta ndt be at<dvved
irittl th<S Pion haS been Cd<hare<ed A
ddtd pa<he«nq pfC<prdrt< far mangrove
ttSho«OS D<a</ d LUIU Litwo and Lulu
Nefdsl shdutd be added td onqo<ng
hSheftOS Std <<Sties P<OQ<am

j A PubSC ~Caftan P<C<g<O<t< On
ftSherios careen<at dn matters should
bo htf<dtod

Inshore Fishing  Fishing on the Reef, in
Lagoons, and in Mangroves!



Harvesting Wetland Forest Resources

Impacfs

Recommenclafions

Mangrove and tidal swamp
areas should be included in the
proposed marine sanctuary at
Okat, The mangrove swamp in
thlS area iS a unlaue example
of this beautiful ecosystem.

A Mangrove Management

Legislation to implement the
wetland management plan
should be drafted and pied

A public education program
on mangrove and forestry cor-
servatlon matters should be

initiated.
-Padma La/

Harvestinq within 30 feet of the
shoreline should not be
allowed.

Mangrove wood is a renew-
able reSOurCe like fish. lt tOO Can be
harvested fOSter than it grpwS baCk.
The woy in which wOOd is harvested
COn also affect regrowth. Ciear-
cuffing and leaving behind slash
 felled brOnCheS! inhibltS Seedling
growth. Aside from reducing future
wood harvests. extensive wood cuffin
can destroy this habitat. These actions
will damage fisheries, ruin the ability of
the area to affract tourists and Cern
increase sedimentation on the reef.

Coastal weffancls, which
Include mangrove and Sdal
swamps, can ploy a vial role In
Kosrae's reaRtIng of some of Ns
development ya&, such ae
economic self-suNclency encI
opportvrtNes to earn a cash
income and Improve ttse ganlty
of lffe whIIe maIntalnlrtg cvffvral
valises.'

subcommittee with representa-
tives from the Division of Aqk
culture and Forestry, Marine
Resources DMslon. and the
Production and Marketing
DlviSian ShOuld be established.
Using Dr. Padma Lal's report as
a basis. this committee should
develop a wetland rncxxxpe-
ment plan. In the mean time.
any proposais for large-scale
commercial harvesting opera-
tions invi~ clear cutting
should nat be allowed and
removal and utization of slash
 e.g.. twigs and leaves! should
be enccrurr~ed or rebuked.



Untreated Human and Animal Wastes
Entering Coastal Waters

Impacts
Wastes contaminate drinking

water, bathing areas. and shellfish.
Causing llineSseS if peaple uSe theSe
resources. Sewage also reduces water
quo! Ity: this damages coral reefs andreduces fisheries yields. Recommeodofians

The ongoing water seal toilet
building program and sanitary
waste disposal permit system
should be continuect.

/ Proper treatment and disposal
of animal wastes should be
required, Available appropri-
ate. low-cost technologies
should be investigated for this
purpose,

/ Plonned village waste treat-
ment ond dispesai systems
should be constructed.



Solid Waste  Trash! Disposal and
Littering

Impacts

Recammendafions

The Clean ~ Of road arde dumps and
thek relocation to less vtaide places
~ be encacsaged.

Extattng m~ipal dumps should be
screened to make them less vtatbte.
Waste shoukI be ccanpacted and
covered weetrty.

tAaicipal ~ ~ be relocated
away*am wetland creaa to upkand
atter

CarelU t%spoeN of toltc moterlaa arch
aa waste ol, patnta. acrtventa, poisons.
and Other chemrC«Na at eseCktr +ea
~ be reqcSred ao that these
matertosa may be tranapartard oft-liana
far CSapCraOI,

r Importation of taste materia ~
be monitored and importera No«ad be
held Sabre for eyentual Otf~
«Napoaal.

An ~er campaign and o ~lc
~C«rtlOrl pragram abaut «Saposal of
taste materials should be hrtktted.

Pastics and other non-
biodegradable materials are harmful
to marine Ne. Aoadside dumps and
litter are unsightly and will hurt tourism
development, Some kinds of house-
hoV trash contain dangerous poisons
that can escape into coastai waters,
killing marine life.

The exlatrng recyasng prOgram should
be Canlylued, lnNtuttng a amaH
refunCkele depaart on a4mirSum Cans
and per«hops glass Would be consid-
ered. This could be revenue neutral.
the depart cmd refund «srlaunt are
eauCa Or generate a aecal omit Of
revenue to offset recycllng coals by
making the deposit slightly more than
the ref«Ivd, Even lf such a program drd
not ofhet recycllng coats it vNourd help
to concentrate The cans ot the
redemption Center Ond lhua reduce
atter.



Construction on the Shore

Impacts

18

SIiuclures lhat inlerrupt natural
COOStal prOCeSSes. such as the mOve-
ment Of sana. Can atfeCt the shape Of
ihe shoreline in aaiaCent areaS. SuCh
StruCtureS Can be Seawalls. piers,
CauSewayS. and grainS  rOCk fingerS'
perpendicular ta the shpre! Historic
and Cultural sites can inadvertently be
deStrayed during ConstruCtlOn.

7he natvral beach eyg-
terrt consists of the reef flat, the

stoplng beach, the ctur3es and
Ne backshore sond cfeposlt
a~. All af theM a~ are an

lntegrol part of the system ancf
any attielottone er use of any
one of Nese areas may have a
prohmnct oNect on any af Ne
other erect.'

-Shannan Cri'pe

Recommendations

In most cases future building
construction should not be

allowed In the proposed Shore-
line APC  see Chapter V!. For
proposed shore stabif ization
structures Or Duildings on high-
erosion shorefront. the review
should be especially careful to
ensure their proper design and
construction, In particular, this
would apply to stream
channelization/stabilization
through the use of gabions
 lorigshore transport structures
made frOm mesh filled with
large rOCks!, For buildlngS. if
appropriate, it would be
pOSSible ta lsSue a varianCe
after CamprehenSive review.





Impacts

Shoreline Erosion

Erosion is riot a human mode

problem but people make it worse,
Coastal construction ond dredging
Ore OCtlvitieS that COn affeCt Or be

offeCted by erosion. In most places
the shoreline ls a dynamic environ-
ment. Its shope is constantly changing
over time because of waves ond
winds, This process isn't o probiem until
a person builds something on a
changing shoreline or removes mate-
rial. RecornmendatIons

A regular monitoring program
should be initiated to measure
changes ln beach profiles, A
set of fixed transect measure-
ments should be collected

semi-annually while current
and wave pattern measure-
ments should be collected
regularly.

A COastal management Iibraly
with reference materials, data.
and photographs. especially
aerial. that document shoreline

changes should be estab-
lished.



TA8LE 1. PRIORITY RECOMMENDATIONS FOR THE KOSRAE
ISLAND RESOURCE MANAGEMENT PROGRAM



policies and Objectives

of the Management

Program
Policies and objectives guide the decisionmaklng process. Once a

program is in place there must be some specific standards that can be used
to judge whether a given project or activity is acceptable. ln turn. policies
and objectives can be used to measure the success of the management
program in fulfilling its function. The policies and objectives in this report
 Table 2! should become a central part of the implementing legislation for
the program and thus the bedrock" on which it is founded. The policies,
developed by the Coastal Resources Management Committee, state that
fhe Kosrae island Resource Management Program should ensure that:

coastal ecosystems will always be maintained to provide optimal
benefits to all citizens ot the state by balancing resource uNIIzation for
economic development, subsistence, and recreation wNh resource
conservation. important decisions about resource use shall be made
with input from the stote and municipal governments and the general
public-

the Ilying resources, ecosystems, ancl environment, including those
within shoreline property, mangrove areas, seagrass beefs, coral reefs,
waterways and air space, wHl always be maintained in a manner that
does not actverseiy affect fufure utmlzatlon;

nonliving resources and environment, Including air, water, earth. and
especially cultural ancl historic resources, will always be maintained in
a healthy and useful conclition; and

a meCharlISm IS eStabIIShed tO preVent Or minImlZe COnfICtS bOtll
among users of coastal resources and among the ways In which these
resources are used.
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TABLE 2. FIFTEEN SPECIFIC OBJECTIVES FOP THE KOSRAE ISLAND RESOURCE
MANAGEMENT PROGRAM

Minimize siltation of rivers, streams, and coastal waters resulting from
earthmoving activities,

Prevent significant coastal erosion due to sand-mining operations.
Minimize filling operations that destroy valuable wetland habitats,
including mangrove forests, freshwater swamps. and seagrass beds.

Minimize cfctrnage to coral reef habitats from clreclging activities.
Prevent significant new construction on rapidly erocling shoreline.
Ensure that shoreline construction does not accelerate shoreline ero-
sion and that shore protection structures are built in a non-damaging
manner.

Prevent pollution.

Prevent the overharvesting of renewable resources.

Prevent the loss or destruction of important historical ancl cultural
resources.

Minimize environmental impacts resu tting from the exploitation of rnin-
eraf resources.

Establish and maintain a system of conservafion areas, inclucfing parks
and protected areas,

Encourage the restoration of environmentally degraded areas.

Recommencl planning and management guidelines.

Encourage and sponsor Public awareness projects for fhe wise use of
isfancf resources.

Ensure that new devefoprnen«nd IaM use are compatible with, ancf
do not detracf from, existing development.
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Six strategies are discussed In this section: island
resource use ptannlnp, project review, community
Involvement and public education, issuance ot
resource manogement-retoted regutcNons by ogen-
cAe, Integration of envtranmentotimpoct crttena into
economic planning and iong-range planning. Coliec-
tiveiy these strategies make up the Kosrae Island
Resource Management Program.

IsIand resource use pIonning

Resource use planning is a way of guid-
ing the physical development of a cornmu-
nity, reducing conflicts over the use of
resources, and making the task of resource
management somewhat easier. A resource
use plan will be an important adjunct to the
comprehensive review process described
below. lt is an easy way to determine which
development projects should be more care-
fully scrutinized. The resource use plan creates
criteria for review based on the location of the
project, This is useful because some places or
ecosystems are more sensitive to environ-
mental impacts or have multiple uses that
might be compromised by a particular use. A,
master plan can also ensure th-N incompat-
ible uses, dredging and dive tourism for

A Resource else Ploft
guides the physical
chsveloprnent of a
community.

Strategies for an Is and
Resource Management

Program



example, are not located in the same place.
lt can make resource management easier by
specifying harvest activities by location. Such
a system is generally easier to enforce than
one that relies on restrictions of harvest time,
number of individuals, or gear used.  This is
not to say that in some cases these restrictions
might be necessary as weil.!

The recommendations made here
recognize the strongly held feelings in Kosrae
over the rights of private property. For this
reason and because Kosrae is still relatively
undeveloped, the designations are not overly
restrictive. On the other hand. citizens must
be willing to accept some resttictions on the
use of their land if such a restriction is of over-
riding benefit to the community. One way of
emphasizing the benefits of resource use plan-
ning is to argue that it is a way of minimizing
the harmful actlvNes of a person's neighbors.
Everyone is a neighbor to someone and as
such should act responsibly in the use of com-
monly held resources. Even activNes on p*
vate property, land clearing for example, can
affect commonly held resources such as
clean water and healthy reefs. The commu-
nity, through a resource use plan. can
establish a set of rules to guide responsible
behavior.

AlNough there are
strengty hekf 8adfngs in
Koaoe over No 6ghh ot'
prtvate pmgmrty, cNkens
must be wiSng bio
accept same mltdcNone
on kmxf use !br the
beneN' el Ne coemu-
nNy.

It is important that citizens and commu-
nities be actively involved in the formulation of
a Anal resource use plan so that as much as
possible it represents their values and aspira-
tions. The plan should be developed through
a consultative process where general propos-
als are discussed with the affected communi-
ties and modified accordingly. However.
citizens should first be aware of the benefits
that can result from carefully planning the use
of Kosrae's land and coastal waters, In

Cideas shoukf hefp
Ammu]&e the ibesoume
Use Ran m N mpresents
Waar valuee and



addition to consultation, education will be an
important part of an effort to implement a
land use master plan.

A set of fairly detailed recommenda-
tions are made here that can form the basis

of a resource use plan. They are shown on
the accompanying map and described
below. The plan will be a very important
document, establishing much of the frame-
work for the management program. Once
the Island Resource Management Program is
impIemented, the proposed Island Resource
Management Commission will be responsible
for developing this plan, which should be a
binding document. The commission will be
assisted by the proposed coastal manage-
rnent administrator and the Office of Planning
and Statistics. The plan should be Updated on
a regular basis as conditions change in
Kosrae. It may be appropriate for the gover-
nor and/or legislature to be given some
review authority over the document.

7ho Island Reamreo

Management Commis-
sion wlN bo responsible
for cfeveloping the
Resource Vso Ran,
which shovid be a
binding cfocumont.

Areas of particular
concern

Areas of Particular Concern  APC!
support the comprehensive review process
described below. Development activities
within an APC would be subject to review.
APCs would be designated when develop-
ment in an area should be carefully consicl-
ered because of biological hazards or
economic and social considerations.

Development wifhin aa
AI.a of Partfcutar Jog!-
cern would be svbject
to review.

Four general types of coastal resource
use categories are recommended: Areas of
Particular Concern, Specified Use Districts, Pro-
tected Area Districts, ancl Resource Planning
Districts  Table 3!.



PCS% RN CW RS8 ~

lCCS ~ ON C~ a

e
s ~ 4 ~ 4N Ci e4~~

0 z
0 0

Z ~ O ~ ~ m% ~ ~ <5~A

OCR ~ <5 4~

27



It is recommended that the following
APCs  Figure 3! be designated:

Inshore Waters APC. The nearshore
waters are an important resource for
inshore fisheries and recreational activi-
ties for residents and visitors. A common
practice has been to discharge sew-
age anQ other wastes into a nearby
water body or into the sea with little
consideration of the water's capacity to
accept or flush germs and pollutants.
Five major pollution problems from
inadequately treated human or animal
wastes are �! pathogens in water or
shellfish. �! loss of an area's aesthetic
value  visual or olfactory!, �! oxygen
reduction of coastal waters, �! eutro-
phication  overfertilization! of coastal
waters, and �! poisoning of coastat
waters by pesticicfes, heavy metals, and
other toxins. For these reasons, man-
grove creeks and nearshore waters,
particularly in northern Leiu. I eiu and
Utwe harbors, and Utwe Lagoon, should
be included in this APC.

Wettorld APC. Mangrave SwampS have
multiple values and should, to the rnaxi-
mum extent possible, be protected
from conversion. The tidal swamps on
Kosrae are an unusual ecosystem and
may play an important part in the
hydrological balance on the island.
Thus all wetland areas should be
includecl in this APC.

Shorelne APC. Beaches help protect
the shore from the effects of wind and
waves. The beach is dynamic and sub-
ject to change in response to the sea's

28
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forces. Beaches are part of a larger
physical system that inclucles the adja-
cent seagrass beds and the sand
behind the narrow unvegetated strip
normally thought of as the beach.
Structures bui t close to the beach can

increase erosion by placing a rigid
structure in a dynamic environment. For
this reason, a setback of 40 feet from
the high ticle mark, where development
would not be permitted, is recom-
mendecl for most open shoreline. Three
stretches of shore that are actively
eroding have been identified: Tafunsak
village. the Civic Action Team shore-
front, and Malem village. ln these areas
the review process should be especially
rigorous. Also, it may be advisable to
establish a wicler setback in these areas.

All shore frontage within setbacks would
be designated as the shoreiine APC.
Construction and mechanized sand
mining would normally not be permitted
within the shoreline APC. Variances

could be grc3nted. if permitted, after a
comprehensive review.

0 Upland APC. Soil erosion is more likely to
occur when steep slopes are cleared.
Special earthmoving and construction
techniques are required to minimize
erosion. For this reason clearing and/or
construction on slopes greater than XP4
grade should be subject to a compre-
hensive review. All activities within the
upland APC would be under review.
These slopes are identified in the Soil
Survey of Kosrae prepared by the U.S.
Department of Agricutture.



Tourtsrn has cr social
impact.
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Specified use cfistricts

Specified use districts identify areas best
suited for particular types of development
 Figure 4!. These districts are designated for
certain types of activities that can have a
large local impact. Specified use districts are
not exclusive; other uses are allowed in these
districts. lt is only the specified development
activity that is confined to the district,

Two kinds of specified Use districts are
recommended for now: a commercial/
tourism district and an industrial district. Both
of these types of development have certain
local requirements such as good infrastruc-
ture. Hotels and factories also affect the local
environment.

One of the main reasons for creating
a commercial district for hotels is in recogni-
tion of the social impact of tourism. Kosrae is
a socially conservative island. Tourism, obvi-
ously, brings in outsiders who will have
different values and attitudes and may be
insensitive to the social conventions on
Kosrae. One solution to this potential conflict
is to physically separate tourism from the main
population centers. Any extensive tourism
development will also have certain require-
ments: a scenic and attractive locat~o~. water
access, water and sewerage, good roads.
and a nearby pool of labor. A tourism district
can also help investors to expend their ener-
gies in creative development that will benefit
both the investors and Kosrae by being prop-
erly located. lt is recommended that a tourism
district be designated for the coast between
Wiya in Tafunsak and Finpukal in Lelu.

Smaller, less intensive or noncornmer-
cial tourism districts could be established in

SpecNecf use ctisNcfs
are not exclusive; other
uses are af]oiNect ]n
these districts.

A cammorelaf/tourism
dhtdct, shoukf be cfesigg-
nallsd along Ne coast
between W7ya and Fin-
pukal.
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other parts of Kosrae. For example, fhe
upcountry area of western Utwe rnunicipa
could support sr' all-scale. cottage-style tour-
ism. These 'pockets' of tourism activity would
diversify economic development in this region
but not strain the capacity of the resource
system nor degracle the peacefUl, rural
atmosphere of the area,

Additionally, Wolung, particularly from
Tukunsru to Soaksa and eastward foward the
village center  Leap!, is physically attractive
for tourism because of its beauty, However.
Walung is the most traditional part of Kosrae
and has been proposed as a protected area.
This area is also far from existing and proposed
infrastructure. These factors discourage con-
ventional tourism in the area. The scale and
pace of development and the number of
tourists broughf to the area should be care-
fully considered, and development should be
sensitive to the desires of the community.
Tourism in this area could be class~fied fo
range from day-use only  no overnight
accommodations! to a limited number of
bungalow-type guesf houses.

Industrial districts can help government
to plan infrastructure. Factories need to be
close fo the port and airport because  if is
hoped! they will be exporting products and
importing others. Factories also require all the
basic infrastructure: roads, power, water, and
sewerage. By the same token they will place
a heavy demand on these services. Thus,
industrial districts make governmenf planning
easier because if is known ahead of time
where the large infrastructure demands will
be. From a resident's perspective, factories
make poor neighbors because they pollute
and are often ugly. In addition, they often

Indusfrtat ctkstr$cts mete
povemment planning
easier because It lt
known a4wd of Nme
where large Inhestrae-
tute demands wIII be.
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Creating marine sanctu-
rartes con be an easy
way fo manage subsis-
tence fisher es.

Kosrao's 'cuNvraI land-
scape'shoukf be maEn-
talnecf.

be preserved. These hobitats, such as the
coral reefs, mangroves. and rain forest, are
beautiful and unique. They may also harbor
unusual plants and animals. Second, sanctv-
aries. where fish harvests are not allowed.
should be designated to replenish the sur-
rounding reefs. This is a relatively easy way to
manage subsistent fishing. Third, parks should
be established to enhance the touristic and
recreational appeal of Kosroe. In the near
term this will support the development of
tourism, but in the future, as the Kosraeon
lifestyle changes, residents may increasingly
appreciate having some totally unspoiled
parts of the island to visit. The existence of a
park in Kosrae should also be an effective
marketing tool because there are almost no
parks in the region. Finally, Kosrae is a 'cultural
landscape'  i.e., people interact with nature
in a traditionol way!, and as much as possible
should maintoin these traditional interactions.
This will help to uphold Kosrae's traditions.

A marine/wetands
sanctvag at Okat.

lt is recornmendecl that a marine/
wetland sanctuary be established in the Okat
area. This sanctuary would expand on the
existing trochus sanctuary to include the reef
slopes, mangroves. and tidal swamps. Fishing
and wood cutting would not be allowed
within the sanctuary. On the other hand,
recreational use would be encouragecl. The
mangrove channels of the Okat river are quite
beautiful; boat or canoe rides up these chan-
nels could become an income-generating
tourist service. The sanctuary shouid be able
to provide excellent diving experiences, par-
ticularly because this part of the island is pro-
tected from the prevailing trade winds. The
marine life residing in the sanctuary would
naturally seed adjoining reef areas,



Adjoining Inland areas,
especially the freshwa-
ter swamp, shoved 5e
Inclvcfecf In the sanstu-
ag.

VlN ~ d
interpreNve dhpkrys
wouid be developed.

To the degree possible, adjoining inland
areas. particularly the tidal swamp. should be
incorporated into the sanctuary. This would
protect the best representative example of on
unique swamp ecosystem. Development
activities in upland areas adjacent to the
sanctuary could also affect it. Because land
areas are privately owned, inclusion of lands
will only be possible through agreement with
local landowners. Areas could be leased
from willing landowners or conservation ease-
ments negotiated so that upland areas are
protected. Realisticly, it will probably be most
feasible to plan for o system of mixed uses on
these lands. Land that moy be marginal from
a development perspective bvt biologically
valuable could be fully protected. On other
areas agreements to limit the scaie of devel-
opment might be negotiated with landown-
ers.

lt is recommended that a marine park
be established on the coast from Lulu Utwa
westward to Molsron Tukunsru or minimally to
where lnfol Falwe enters lnya Walunga. This
park would be managed to rhaintain the
natural landscape while allowing certain
resource uses to continue. Visitor amenNes,
such as campsites. latrlnes. ancf walking trails
would be developed. Facilities for interpreta-
tion  or developing understancling! and rec-
reational services would be other activities
supported by the area.

A traditional-use area or sanctuary
should be established around Watung from
Moison Tukunsru to Mwot River, This area
would, as for the marine park. also be man-
aged to maintain the natural land scope while
olio'4Nng traditional resource usM ta continue.
However, resources would be taken only by

A marfne park area
wovkf be eArbIINed at
Ne weAe end of No
istonct.
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Establishing a conver-
sion district ~ould nof
preclude conducting a
comprehensive review
before fi ling Is allowed.

Conversion should be restricted fo the
swamp between the Yenseng and Ka rivers in
Mafem, The soils here ore suitable for agricul-
ture or fish ponds. A second, smaller conver-
sion district has been identifiecl in ~Jfwe
Establishing these districts would not prectucfe
conducting a review before any conversion
projects ore started, If plans for large-scafe
conversion are developed, it would be irnpor-
tant to make a careful survey of the whole
orea. Filling shoufd not be allowed to interrupt
the hydrological balance of the surrounding
wetlands. In addition, representative
examples of this habitat should be protected
in equal measure.

Two recreational districts have been
identified. The Utwe marine park, including
adjacent mangrove areas, is highly suited for
recreation. The sheltered stretches of water in
lnya Watunga, the Lulus, and Utwe Harbor are
suitable for sailing, board sailing  windsurfing!,
and canoeing. The park afso provides easy
access to good snorkeling and dive sites from
Utwe Harbor.

A second recreational district has been
Identified in the mangrove channel from lnfal
Mutunnenea to Inya Inrefusr. 8ecause this
mangrove area is adjacent to the coastal
commercial hotel district, it could become Q
tourist attraction with boat trips up and down
the channel. The channel should be main-
tained to make it passable and ta preserve its
natura/ beauty. A boardwalk coufd be built
at the northern end of the channel, which is
now choked with sand. to the coastaf strand
at Finfokoa.





42

The Island Resource
Management Commis-
sion /ssues permits and
licenses associated with
environment anct
resource management.

Personnel hem knviron-
mental Health ancf Sani-
tation couict become
stcam to the commission;
the environmenta] plo-
tectton function of the
cfivision would' shlNect
to the commission.

The Development Review Committee
would have as members or e representative
each from the Office of Planning and Statis-
tics, Construction and Engineering, Marine
Resources Division; Division of History ance Cul-
ture; Environmentaf Health and Sanitation
Division; Agriculture ancl Forestry Division; Land
Management Division; ancl Tourism Division. A
new position, coastal rnanagemenf adminis-
trator, would chair the Development Review
Committee. This position would be created
within the Department of Conservation and
Development.

The island Resource Management
Commission would be composed of five
members appointed by the governor with
advice and consent from the legislature. In
addition. the state planner would sit as a sixth
nonvoting  advisory! member. The commis-
sion would be responsible for the review of
applications and issuance {or denial! of all
permits and licenses associated with environ-
ment and resource management. A second
important function of the commission woulcl
be to prepare and finalize the resource use
plan discussed above. The Commission couicf
also have final approval of resource rnanage-
rnent reguiations proposed by the Marine
Resources Agriculture and Forestry divisions.

It would be necessary for the commis-
sion to have some permanent staff to carry
out administrative matters and field work
because the commission itself is responsible
for considering permit applications. This could
be one of the duties of the coostai rnanage-
ment administrator. If aclditional staff were
needed some personnel from the Environ-
mentcII Health and Sanitation Division coulcl
become staff to the commission. From an





Figure 7. The comprehensive revie~ process



Ptejec8 thaf wove
require a rovtew.

v' be located in Areas of Particular
Concern or would significantly
affect a nearby APC;

v' affect a cultural/historic site;

cost over a specified amount; or,

v' significantly alter the landscape
or affect natural resources or be
incompatible with the exi~ting
uses in the surrounding area.

Someone engaging in a project meet-
ing these criteria would be required to fill out
an application, available at the municipal
office, and submit it to the coastal manage-
ment administrator, one of the municipal
offices, or the Department of Conservation
and Development. The administrator would
visit each municipal office as needed or at
least monthly to assist applicants in filling out
the application and to collect applications
accepted at the office over the past week.

Applications would be reviewecf by the
members of the Development Review Com-
mittee, and the committee would make one
of three recommendations: approval of the
project as requested, approval with condi-
tions or changes in the project design, or
disapproval. The decision would have to be
consistent with the Resource Use Plan formu-
lated by the Development Review Cornmit-
tee. If the committee recommends approval
or approval with conditions and the project
developer does not object to the conditions.
permits coufd be issued for the project at this
point. However, any project located in an
APC or requesting a variance from the

lhe admlnIftrafor eoukf
a&~st applcantss In NNIag
out appIIccNona.

BIO DOYOJOpftlHAI SNV40 tN
Comm8fee coukt rourke
one of three deeMcma



Pro/ects over whIch
the Island Resource
Management Commis-
sion wou/d have
final authority.

The commission wouk'
review the Development
Rev/ew Committee's
report, meet w/fh the
4lveioper ancf fhe pub-
Nc.

Resource Use Plan would have to be referred
to the island Resource Management Commis-
sion,

Thus the Island Resource Management
Commission would review and have final
authority over projects that:

v' the Development Review Com-
rniftee imposed conditions on
that the applicant disagrees with;

the committee has denied
approval of;

were located in or likely to signN-
cantly affect an Area of Particu-
lar Concern; or

would require a variance from
the Resource Use Plan.

The commission would meef on a regu-
iar basis and those meetings would be adver-
tised and open to the public. Commission
members would review the application and
recommendations made by the Development
Review Committee prior to a forrnal meeting.
One duty of the coastal management adrnin-
istrator would be to make sure that the Com-
mission members woufd be fufly briefed prior
to the meeting. During the public meeting.
the Commission members would interview the
applicant, ask any questions they feel woufd
be important, and discuss the Development
Review Committee's recommencfations and
possible alternatives with the applicant. At
this meeting comments from the rest of the
community would be soficifed as welf.



It is expected that the commission
could in most cases make a decision fairly
quickly. However. for a particularly large proj-
ect or one where both benefits and environ-

mental effects are great. it may take some
time to render a decision. In any case a time
limit �0 days for example! could be set for the
commission to decide.

In deciding on an application, the
commission may make four decisions: to
approve without conditions, approve with
conciitions, disapprove, and table the appli-
cation for further information and study. If the
commission changes the conditions set by the
Development Review Committee it must state
ih wrlfihg that:

V there is no reasonable alternative
to the development siting; and

the stringent application of the
law would place an undue hard-
ship on the developer which
cannot otherwise be mitigated;
Ghd

V the Development Review Com-
rnittee cannot sufficiently support
its position; and

V the community's health, welfare,
safety, and cultural heritage will
not be irrevocably harmed
through approvai: onci

V the development supports the
intent of the Resource Use Plan.

The commission should be obiigatecl to
condihon development approvals to the
maximum extent practicable to achieve the
goals of resource conservation and the rights

lb' reasons for changes
fo conctNons art by the
Veve/opmenf JFevhew
Commtttee musf be
Adtocf In wring.
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Pre Commission should
~ obligatect to condi-
tion approvals.

Them praposals will robot
succeed w]thout the
commitment of the
commun ffIes that will be
affected.

<oca/ residents should
~ the sanctuary and
~I'k as their own.

of private property development. For
example, to protect historic or cultural
resources the commission may require the
government to survey the site  perhaps charg-
ing a fee to the developer to defray the cost!
and impose conditions based on the survey's
results, Depending on the commission's deci-
sion. o permit may be issuecf at this point,

Community invoIvernenf any
public educafIon

The imporfance of community involve-
ment for the success of a rnanagemenf pro-
gram has been mentioned several times in this
report. Almost all of the recommendations
made here will have a direct effect on the
lives of Kosraeans. The resource use planning
proposals, in particular the proposed marine
and wetland sanctuary. would restrict use of
and access to certain coastal resources.
Obviously, these proposals will not succeecl or
even be implemented without commitment
fo these plans by the communities that will be
affected. One way to develop support is to
create ways in which communities can par-
ticipate directly in planning and manage-
ment. For example, if the people of Tafunsak
and Walung see the sanctuary as their's
they are likely to be supportive of the recom-
mended restrictions. It would also be irnpor-
tant for the benefits of proposals such as the
sanctuary to accrue foremost to the people
who are sacrificing use of the area. Residents
should have priority to participate in other
income-generating opportunities fhaf might
result from the sanctuary. such as tour guiding.

lt is recornrnended that Coastal Man-
agement Councilj be established in each





A resource manage-
ment regime must be
able to respend quickly
and fIexlbly to changes
In the resource and Its
Use.

Relkrble data on harvest
eN'ort are an important
basis for effective
resource management.

rAariagement controls on the use of Kosrae s
natural resources, Typically laws are drafted
and passed by the legislature in response to
resource use issues, lt is understandaol that
the legislature would like to retain priv. ory
c authority in this area because resource use
regulations would directly affect the lives of
Kosrae's citizens. However, resource rnan-
agernent by law making can be a cumber-
some process; often the condition of the
resource or the way it is used can change
rapidly. There shoulcl be a management
regime that can respond quickly and flexibly
to these changes. This is particularly true if
exploitation of coastal resources becomes
increasingly commercialized. Currently. the
state would have a limited. unclear basis to
responcl to large-scale commercial export of
mangrove wood. mangrove crabs, reef fish.
or aquarium fish, Export of natural resources
can be part of Kosrae's economic develop-
ment strategy. But, given the istancl's limited
resources, it must be managed wisely to
ensure that Kosrae is really benefiting. For
example, there has been a recent upsurge in
exports of live coral *om other islands in the
Pacific. It is doubtful, given the impact of this
activity on other sectors of the economy, that
this practice creates a net.benefit. 8ut the
local governments are often ill prepared or
legally unable to bring this kind of activity
uncler any kind of management control.

Regulations must be predicated on the
gathering of reliable information on resource
use. Kosrae has a good start with its fisheries
statistics program for inshore @shing. Data
collection and analysis should be expancled
and refined. In particular, a stock assessment
needs to be carried out for the mangrove
crab because this animal is currently being



Develop management
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exported, Resources. such as mangrove tree
species need to be assessed, silvaculture
practices need to be developed, and harvest
rates need to be monitored,

As a start, it would be advisable to
begin developing management plans for
both inshore fisheries and mangrove and
freshwater swamps. The development of
these plans could be initiated by the interde-
partmental Wetland Management subcom-
mittee. It is not expected that initial efforts
would be comprehensive. Rather, these plans
would identify needs, such as information
needed to effectivel manage these
resources; the species in greatest short-term
need of management; administrative
arrangements that shouicl be established for
management; and necessary legislation. It
may be appropriate to set up a management
regime in which the island Resource Manage-
ment Commission has the authority to review
and promulgate managerrient regulations
based on recomrnendotiora from agencies.

Formation of a Wetland Management
Subcornmiffee of the Development Review
Committee to develop a wetland resource
management plan is recommended. This
mangrove management subcommittee
would have one representative each from the
Agriculture/Forestry. Production and Market-
ing and Marine Resources divisions. The
Marine Resources Division should include a
section on recommendations for inshore fish-
eries management needs in the fisheries
development plan they will be drafting.

kW M d~<
SubcomtnNfee ls ecom-
tTlot7cAKf.







An effort should be made by personnel
within the Office of Planning to keep abreast
of information produced by regional and
international organizations such as the South
Pacific Environmental Prograrnrne and the
United Nations Environmental Programme.
Monitoring coastal processes, particularly
beach profiles, on Kosrae  as recommended!
will create a valuable data base that can be
used in future years to estimate the local
impacts of sea level changes. Reference
material on global warming can be included
in a coastal resource management library
housed at Conservation and Development
offices or the high school.  This library could
also house general information on coastal
management and local information, such as
transect data. soil maps, and management
plans.!

ln planning infrastructure some consid-
eration should be given to the impact of sea
level rise. At this point there are too many
unknowns to justify major changes in plannecl
infrastructure development. But in the future
as our understanding of this phenomenon
increases, it may be possible to effectiveIy
plan for expected impacts. At this stage it
might make sense, perhaps with outside assis-
tance, to begin developing contingency
plans or scenarios based on a range of esti-
mates of the effects of global warming. It
may be that these sorts of projections can be
integrated into the Resource Use Plan through
the designation of flood prone or other natu-
ral hazard APCs.

There are other less catastrophic issues
that would be lessened with long-range plan-
ning. Solid waste disposal, and in particular
toxic wastes have become a major problem



in developed countries. It is likely that Kosrae
wili eventually have to deal with these prob-
lems, and, being an island, Kosrae will have
worse problems than continental areas. The
existing municipal dumps are clearly inade-
quate, especiaily because they are locateci in
wetland areas. Plans should be formulated
now for their eventual relocation to upland
areas.

Pkrns fo relocate ~
munkclPol dumps shout
be made,

Finally, Kosrae's population growth is
another issue that may cause significant
future impacts  especially if coupled with sea
level rise!. Currently the island is sparsely
populated so popvlation effects � heavier
pressure on resources and greater demand
for infrastructure � won't be felt in the near
term, Population size, however. could spawn
numerous coastal resource problems unless
the growth rate slows or significant emigration
occurs. It might be wise to develop popula-
tion growth scenarios based on different pro-
jections of population size and economic
growth, to determine the potential demand
for and effects on coastal resources.

populcNon grewttr wQ
pled heavhw clamant
on coaellal msoweea



Papers Written for the
Kosrae Island Resource
Management Project

Recreafion, Tourism, and Marine Protected Areas in Kosrae
by Jan Auyong. Sea Grant Extension Service, University of Hawaii

Coastal Processes on Kosrae, Federated States of Micronesia
lrnpfications to the State's Coastal Zone Management Policy

by Shannon Cripe, Department of Ocean Engineering, University
of Hawaii

Women's Use of the Nearshore Zone in Kosrae
by KIrn Des Aochers, Sea Grant Extension Service, University of
Hawaii

Coastal Resources in Kosrae: An Undeveloped Economic
Resource

by John A. Dixon, Environment and Policy Institute, East-West
Center

Possible Coastal Management Scenarios for Kosrae
by MIchael 4, Harn. Guam Coastal Management Office

Utilization and Management of Coastal Wetland Resources
by Padrna Narsey Lal, Environment and Policy Institute, East-West
Center

rThese pape@ wN 5e collected one published in a separate vot~e.>


