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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.
While 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 feel this report will be a useful guide in this task. At
the same time, it is recognized that ultimately 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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Why Kosrae Should Have
AN Island Resource
Management Program

Coastai resources are Kosrae's most valuable physicat asset. The fact
that they are largely untapped and undeveloped presents both chailenges
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
spolled, and frequently subject to competing uses as development pro-
ceeds. if Kosrae is to both develop economically and protect its single most
valuable natural resources, this chailenge will have to be met.

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

Activities of the govemment (as well as private individuals), especially
in connection with economic development, can have impacts on coastal
resources. Planning must take environmental protection into account. Thisis
easier to do early on in the planning process instead of at the end. Those
elements of the govermment responsible for environmentat protection and
resource management must work closely with planners and pubiic works
personnel,

Because Kosrae's resources are limited, there will also be competition
over their use. One use, coral dredging for example, may preciude another
such as reef fishing. Only rarely can these conflicts be entirely prevented, but
they can be minimized. There should be @ 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 govermnmment activi-
fies and interests. It should resolve resource use conflicts by effectively
balancing the interests of government, the public, and the agents of devei-
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 Kosrge Island Resource Management Program.

This report stems from the project described in the
nextsection. The project identified certain human activities
that create confiict. We see these as problems.or issues. The
Kosrae Island Resource Management Program will address
coastal resource issues. Recommendations based on these
issues are made. These recommendations suggest a set of
broad policies and more specific objectives that should
Quide the program once it is implemented. The program will
use six strategies to achieve these G0dls and objectives.




Project Overview

Kosrae is in many ways a pristine island; it has experienced few of the
major environmental impacts that often come with economic development.
Still, 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 jetpert and dock construction and dredging
for fill in Okat and Utwe harbors. In the past, construction of the Leiu
causewqy and the subsequent blocking of one of its culverts during airfield
construction in 1974 significantty reduced the water quailty and fisheries pro-
ductivity of Lelu Harbor. Population growth crectes grecter demand for
coastal resources both as @ source of material needs and a place to dispose
of wastes. Thus, while the environment is still generdlly 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 deveiopment on their isiand.

Some of the issues related to coastal resources and development were
brought to light when the U.S. Amy Corps of Engineers published the Kosroe
Coastal Resource Atias (1987) and the Kosrae Coastal Resource inventory
(1989). These two pubiications are based on field work by the Comps’ Environ-
mental Resources Section (Pacific Ocean Division). Aside from identifying
some of the environmentat problems, the Inventory suggested that the
Kosrae government more fully develop its system of environmental protection
and develop more comprehensive plans for future coastal development and

resource conservation.

In 1988 Govemor Yosiwoe George requested that the University of
Hawaii Sea Grant College Program offer some recommendations on how
best 1o manage the environmental effects of future development in the



state. in addition, the Kosrae State Legisiature issued a resolution requesting
Seq Grant to make recommendatlons on how to deat with the environ-
mentql effects of dredging. The UH Sea Grant College Program responded
Dy 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 eqriy 1989, Given the restricted budget it was decided
that o team of consultants who could come to Kosrae on A voluntary basis
would be recruited. Continental Airlines agreed to fumish eight haif-fare
tickets in recognition of the usefulness such a pian could play in the develop.
ment of tourism on the island.

The Sec Grant team members visited Kosrae during the months of June
and July, 1989. Team members were Dr. Jan Auyong-Titgen, University of
Hawail Sea Grant Extension Service, advising on tourism development and
planning; Ms. Shannon Cripe, Department of Ocean Engineering, University
of Hawail, advising on coastal processes and shore protection; Ms. Kim Des
Rochers, University of Hawaii Sea Grant, investigating inshore fisheries; Or.
John Dixon, Environment and Policy Institute, the East-West Center, aadvising
on resource economic develiopment; Mr. Mike Ham, Guem Coastal Man-
agement Office, advising on institutional arrangements for the proposed
program; and, Dr. Padma Narsey Lal, East-West Center, advising on manage
ment of coastal wetiand resources. The team members prepared reports
detailing the findings of their studies. These reports have been used to pre-
pare this summary report. In addition, these reports will be published as g
separate document.

Prior to the visits by the team of consultants, the Govemor organized a
Coastal Resources Management Committee to work with the team and
develop consuttants' recommendations into an implementation plan. This
committee is chaired by Mr. Gerson Jackson, director of the Department of
Conservation and Development, and has as its members Mr. Likiak Wesley,
acting chief, Office of Planning and Statistics; Mr. Mike Molina, acting admin-
istrator, Marine Resources Division; Mr. Jack Sigrah, fisheries speciaiist, Marine
Resources Division; Mr. Kosaki Willlam, chairman, Environmental Protection
Board: Mr. Katsuo William, acting administrator, Sanitation and Environmental
Heatth Division; Mr, Bruce Howell, chief, Bureau of Construction and Engineer-
ing: Mayor Makoto Edmond, chaiman, Council of Mayors; Mr. Teddy John,
administrator (on leave), Division of History and Culture; Mr. Berlin Sigrah,
cgﬁqg is«:t:rc‘;rfninisl;r.c:'fc»r. Di\;i:ion of History and Culture: Mr. Madison Nena,
admin or, Division of Tourism; and Mr. West i
Deparment of Pubie Wome ston Luckymug, acting director,

—_—



Kosrae island Overview

Kosrae is the easternmost of the Caroline Isiands, situated at 5°20'N and
163°00°€. It is a high, volcanic island. 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 maongrove swamp: often a sandy barrier strip is found on the
seaward margin of the mangroves. Except for the southem coast. the island
is surrounded by a broad finging reef. Well-developed coral reef communi-
ties exist on the outer margin of this reef. Rudimentary lagoons or embay-
ments bisect the reef piatform at three places: 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 6,700, is
concentrated in four vilages: Tatunsak, Lelu, Malem, and Utwe. A fifth
sparsely populated community, Walung, is situated on the relatively isolated
western 1ip of the island. Lelu village is built around and over the most impor-
tant archaeclogical site on Kosrae. Located on a human-made island buitt
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 basait, are as high as 5 meters.

While subsistence production is important to Kosrae's economy, the
cash sector, based primarily on govemment expenditure, has increased sig-
nificantty in the past decade. Coastal waters provide reef and pelagic fish.
Food crops, mainly taro, breadfruit, bananas, yams 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 frade imbolance exists;
1986 figures show imports omounted to $3.5 million while exports were less
than $50,000. This imbalance is reconciled almost entirely by tronsfer pay-
ments from the U.S. govemment. Efforts to increase export revenues will most
likely be based on agriculture, fisheries. and tourism.




The Coastal Zone in Kosrae

An early task of the Coastal Resources Management Committee was
to determine the extent of Kosrae's coastal zone (Figure 1). The coastal zone
is the geographic extent that a coastal management program will have. The
committee recommended that the coastal zone inciude all of the lond area
on Kosrae and the coastal waters within the state’s jurisdiction. By defining
the coastal zone broadly, the committee recognized that most natural proc-
esses on islands are closely interrelated. Human activities almost anywhere
on the island have the potential to affect the coastline and coastal waters,
Resource monagement efforts should recognize that coastal resources are
elements in an inferrelated system and should be managed accordingly.
This is the main concept embodied in coastal resources management. The
committee’s definition of the coastal zone supports this concept by allowing
all of these interrelated resources to be brought within the scope of an inte-
grated management program.
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Figure 1. Kosrae coastal zone
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Coastal Issues In Kosrae

The Coastal Resources Man.
agement Committee, working with the
Seqa Grant team. identified 12 coastal
issues that are of concem in Kosrge,
The issues are grouped into four cate-
gornes. Recommeandations mMay be
simiiar because the issues in eqieh of
these four categories are generally
related. Within each of the catego-
ries. issues are listed in order of prority.
However. this order may change with
time as the type of activites on Kosroe
change. For exomple, road alignment
is given high priority because the
circumfergntiol road is currently being
buitt. in the future dredging may
become Q mora important issue
large amounts of coral fill are needed
for construction projects.

Figure 2 depicts
current environmentaol
issues.

I
The Issues

O Construction and Infra-
structure Development

| Road aglignment

Q Land clecring and
earthmoving

Q Dredging

Q Sand mining

Q Filing of wetlands and
reof fict

Q  Resource Extraction
< inshove fishing

Q . Harvesting mongrove
wood

U Population and Economic
Growth

Q Sewage
Q Sold waste
Q Shoreline construction
a Oil product spills
Q  Natural Hozard
3 Shoreline erosion
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Road Alignment

Impacts

The purpose of roads is to
improve access to an araa. With
easier access there will be more
intensive use of the area which can
confict with efforts to consanve
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 and ingenious
plonning is essential fo avoid
overdevelopment and loss of
those features that created
fourism poftentiol in the first
place.”

-Jan Auyong

I
Recommendations

” 4 New road construction, inciud-
ing rurai and farm roads, and
road paving should be sub-
Jectied to the comprehensive
review described in Chapter IV,
Some specific issuas that
should be considered during
review are:

' completing the road (RS4)
from Okat only O3 for oa
Mwot. It would be better to
not harve road acceel 10 i
part of the island becouse of
Walung's desres.

s before paving the Rnofokoa-
Lelu section of the circumfer-
enfiqi road, identitying and
priorifizing sitas whare he
road should be reaigned to
alow Moo spaca for
poterfiol shotesice hotel
development. In some cases
the oid road be may a ready-
made site for construction.

v as much as possible. routing
R5-4 around tha larga
reshwater Swamp in tha Okot
fver basin. In the Yela river
bosin the road should be buit
through the swarmp to
facitate tmbaer harvests. Iif
he road is built through this
swomp, sufficient cuiverts
should be bult to mairtain
hydrological balance in the
SWOImp.

4 setfing rood alignment for
enough INand 1o prevent
future arosion, surf, and hickl
impacts.

—_—



Land Clearing and Earthmoving
(Including Logging and Road

Construction)

Impacts

Vegetation protects the lond
from erosion. During rQinstoms soil 15
carred off bare land. Tha siltgtion of
rivars gnd coqstal waters that results
reduces water quality and kills the
coral reaf. As coral dies the reef can't
suppert as many fish, ang fishing
Decomas worse. Erosion also destroys
the value of the land for agriculture
and forestry. Clearing may destigy an
important Or unique hobitat, For
example, mangroves arg voluabla in
many ways, they are home 10 fish angd
shefifish, provide timber and fuelwood.
and protect the shoreling from stoms.
Clearing for aquaculture, construction
or othar uses destroys this importont
habitat. Cutturgl and historic sites and
artifacts can be destroyed during land
clearng and earthmoving operations.
Historic sites are a nonrenewable
resource, that is, they cannot be
repkaced. With thek 10ss Kosraeans
tose part of their history and identity.

Recommendations
/

Significant land-ciearing 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 commercial timber
harvast is alowed.



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

Impacts

Dredging destroys coral reatf
hobitat. Sitt produced during dredging
can also affect nearby reef areas. Fish
catches are reduced because there
are fewaer fish in the area. The areq is
a'so made unsuitable for tourism
related activities like snorkeling and
scuba diving. Dredging con cause o
change in local current pattems,
possibly inCreasing shoreline erosion or
sitation. Underwater historic antifacts,
such Qs shipwrecks, can ba daomaged
during dredging operations or by the
resulting siit.

Recommendations

4 Dredging operations for coral
fill shoukd be confined to the
existing sitas in Okat, off the
Lelu causeway. ond in Utwe.
Development of thase sites as
fishing boat basins should be
carefully plonned to allow
dredging for fill in the future.

v Retaining walls should enclose
coral fil dredging ponds bafore
opergtions begin. Sit screens
should be required auring
channsl clearing dredgin
operations. :

4 If Q new dredge site for fill must
be opened, a comprehensive
review (see Chapter V) should
be required. it must be dem-
onstrated that the existing sites
are not usabie either because
they are unusually far from the
site where fik Is needed
{unlikely on Kosrae) or because
filtis no longer obtainable af
the existing dredge sites. A
comprehensive review shoulkd
be required for ait chonnel
clearing.

s Dredge spill shouid not be
discarded in the mangrove
swamps.




Sand Mining to Obtain Building

Materials

Impacts

Sand is prociuced by natural
processes gt a genaraily fixed and
slow rate. If sand i§ taken away from
the beach at g fasterrate than it is
produced., shoreling erosion and loss of
beach can occur. Borrow pits left
after mining are unsightly. Historic and
cultural stes can be accigantly
destroyed during sand mining opera-
tions.

‘The important considera-
fion is to use resources unsus-

fainably only when the

Implications of such patfems

have been ciearly thought out.*
-John Dixon

e
Recommendations

7/

Sand mining should not be
cllowed up-current of any
shorelline that is octively erod-
Ing. Ban or restrict mechanized
sand mining in the proposed
Shoreline APC (see Chapter V).

The number of approvals issued
for sond rnining should be
imted and epplicants should
be required to report the
approximate volume of sand
taken.

Offshore sources of sond
should be investigated.

—_—_



Conversion of Wetlands (Mangroves
and Freshwater Swamps) and Reef
Flats to Create Land

Impacts

Filng destroys wetiands ond
reef fiats. Wettands are an espacially
valuable resource both directty and
indirectty. Direct banefits Inctude fuel
wo0od. timber, fishes. and mangrove
crabs. Wetlonds are an important
nursery areq for many kinds of reet fish.
Wetlands Qiso help ¢ filter silt from
runoff. thereby protecting coral reefs.
Some wetland areas in Kosrae are not
found anywhere else in the Paclific.
Filing may also affect the mixing of
fresh-and saltwater. Becauss man-
grove and swamp tree species are
sensitive to salinity, @ greater area wilt
be affected ff filing blocks water flow,

Recommendations
7 Al conversions should be
subject to the comprehensive

review leading described in
Chapter V. If conversion is
allowed, measuras should be
taken to limit sitation on
nearby reefs and blockage of
water flows during filing opero-
tions.

M4 Filing shoulkd be allowed only in

areQs identified as suitable for
conversion in the Resource Use
Pian (see Chapter V). Conver-
sion should be aliowed only for
projects that demonstrate an
absoiute need to be located in
wetland or reef areas. Becouse
the area availkable for il would
be ficad and mited. it would
be advisable to quction leqses
to private developers that
wont t0 Create iand. The gov-
emment shauld retain fee
simpie ownarship of oil filed
and. Lease revenues coukd be
dedicated to conservation-
related activities, such as the
administration of parks and
reserves (see Chapter V).

v Agricultural conversion involves

the drainage of swampland.
This should be cllowed only in
areqs identified as sutable for
ogriculture in the Resource Use
Plan.



inshore Fishing (Fishing on the Reef, in
Lagoons, and in Mangroves)

impacts

Fish ond shalltish are renswablg
resources  This maans that when
harvested thay are replaced by the
colomzation and growth of new
arumals  There is hOwever, @ maximum
numbear that can De caught in a year
H more than this number is cagught
therg will be fewer animals to carch in
the future. Destructive fishing methods
{e g.. poisons) hamn marine life and
the anvironmant.

‘It is important to under-
stand the nearshore fishery not
only from a biological perspec-
tive but aiso from the standpoint
of economics and social inter-
actions. Without such a holistic
undersianding of the role of the
nearshore (and offshore) fishery
within the Kosroean community,
any management efforts will
necessarly be less effective
than they could otherwise be.*

-Kim Des Rochers

]
Recommendations

4 A manne sanctuary haud De
artopilshad gt Cuat 03 OUNiNed n *me
Resource Use POn The matne reserve
Can Oct 08 O ource of wed fah o
rHOpi@nah *he reefs aroung it .

7/ Legriation shoud be da™ea ond
passed 10 olow e Manee Resowrces
Division 10 astabiisn fshing reguiahons
as neeced |If CONSCEIeS appropnate .
fnal cporoval of reQuUIanons Could De
me responsbilty of the propoied sandg
Rasowrc e Management Commiision

7 A lconung rem thoud He sttob-

I @ct Tor e 10led Of COaRQ Manne
roaucts (@ ¢ . mangrove Crob ang
infigh)  Exportahon of ree! figh 5 not
ocvischle Decouse of Xowoe s mmited
reef 1830WC eI QN ther MEPOtance for
IDCOl coOnIUMonon Accurare pomng
ot nfo/rmanon ne@ced tor manage:
mant shoula De reguired a3 o condlhon

of ha lic erse

v A DecCAl pemit O ICansa thould Do
tequred for The axport of ol marng
DIOCUCTS

F 4 A stock amessment of mangrove craos

hould De compieted and L ta
SaveiOD O Tahgnued Mmonagement pian
Agaitional fraps for catching mon-
grove C1ots shoua NoT D alowed
until Hrg plar: hos Deen compisted A
gata gathenng rogram 1o mangrave
fshener around Luu Utwe and Luiu
Nalatl shoukd De adoed 1o angang
fishelies STohECs progom

/s A pubic 8QUCaNON Drogram on
fshanes CONSaNVahon marars shoula
Do nmgted



Harvesting Wetland Forest Resources

Impacts

Mangrove wood is a renew-
apis resource like tish. It too can be
harvasted faster than it grows back.
Tha way in which wood s harvested
can also offect regrowth. Clear-
cutting and leaving behind siash
(felled bronchas) inhibits seedling
growth. Aside from reducing future
wood harvests, extensive wood cutting
can destroy this habltat. These actions
will damage fisheries, ruin the ability of
the area to aftract tourists and can
increase sadimentation on the reef.

‘Coastal wetiands, which
incluce mangrove and Hidal
swamps, can piay o vifal role in
Kosroe's reqiizing of some of ifs
deveiopment goals, such as
oconomic self-sufliciency and
opportunifies fo eam o cash
income and improve the quality
of Ife whiie maintaining cultural
values.'

-Padma Lal

L
Recommendations

7 Mangrove and tigal swaomp
oreas should be included in the
proposed marne sanctuary at
Okat. The mangrove swamp in
this area is 0 unique exarnple
of this beautiful ecosystem.

4 A Mangrove Monagement
subcommiftee with representa-
tives from the Division of Agr
cuthxe and Forestry, Marine
Resources Divislon, and the
Production and Marketing
Division should be established.
Using Dr. Paama Lai's report as
o basis, this committee shoulkd
develop a wetiond monage-
ment pian. In the meon time.
any proposais for iarge-scale
commercial harvesting openga-
tions involving clecr cutting
should not be allowed and
removal and utiization of siash
(e.Q.. twigs ond iegves) shouid

be encouroged or required.

'4 Legiskation 1o implemant the
wetiond management plan
should be drafted and passed.

7/ A public education program
on mangrove and forestry cor-
servation motters should be
initicted.

7/ Harvesting within 30 feet of the
shoraling should not be
cliowed.



Untreated Human and Animal Wastes
Entering Coastal Waters

Impacts

Wastes contaminate drinking
water, bothing areds. and shellfish,
causing iinesses if people use these
resources. Sewaqge also reduces water
quallty; this damages coral reefs and
raduces fisherias yields.
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Recommendations

v  The ongoing water seal toilet
building program and sanitary
waste disposal pemit systern
shouid be continued.

v Proper treatment and disposat
of gnimal wostas should be
required. Avgilable cppropri-
ate. low-cost technologies
should be investigated for this
PupOose.

7/  Planned vilage waste treat-
mant and disposal systems
should be constructed.



Solid Waste (Trash) Disposal and

Littering

“
Impacts

Plastics and other non-
biodegradabie materialks are hamnfy
to marine life. Roadside dumps and
litter are unsightly and will hurt tourism
development. Some kinds of house-
hold trash contain dangerous poisons
that can escope into coastal waters,
killng marine life.

Recommendations

¥ 4 The existing recyciing program should
be continued. Inafituting a smail
refundable depost on duminium cans
and perhaps glam hould be consid-
ored. This could be “revenus neutral.”
the depost and refund amount are
equinl or genercte a snal gmount of
revenue 1o offsat recycling cosh by
maidng ™he depcst sighty mora than
the refund. Even f such g prograrm aid
not offsat recyciing costs it wouid heip
to concentrate the cans of the
redamption center and s reduca
Itter.

v’ The clean up of road side dumps and
their relocation to less visbie places
should be encowaged.

v Exisitng muricipal aumps should be
icreengd 10 Mmake ham lom visible .
Waste should be compacted and
covared weelly.

v Municipal dumps shouid be relocated
Myfromwoﬂandaeostom
ster

F'4 Careful ciaposoi of toxic materais xsch
as waste ol, paints, sohvents. Doisons,
ond other chomicals ot pecial stes
hould be required so 1hat thess
matercls may be roreported off-isondg
for depomi,

4 importation of toxde materiols showld
be monitored and Importen shoud be
heid lcbie for eventual off-siand
disposal.

v Ananﬂ—imefcompdgnandap-.blic
education program cbout disposal of
toxic matedals should be hitiated.



Construction on the Shore

Impacts

Struchures that interrupt natural
coostal processes. such as the move-
ment ot sand. can aitect the shope of
the shoreiine in ggyacent Qregs. Such
structures can be seawalls. piers,
causeways. ond groins (rock “fingers”
parpandicular 10 tha shora). Histore
ang culturgl sites can inadverently be
destroyed during construction.

i

‘The natural beach sys-
fem consists of the reef fiat, the
sioping beach, the dunes and
the backshore sand deposit
areas. All of these areas are an
inlegral port of the system and
any alterations or use of any
one of these areas may have a
profound effect on any of the
other areas.”

-Shannon Cripe

——
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Recommendations

7Y Inmost cases future building
consgtruction should not be
allowed in the proposed Shore-
line APC (see Chapter V). For
proposed shore stabilizotion
structures or buildings on high-
srosion shorefront. the review
should be especially careful to
ensure their proper gesign and
construction. In particular. this
would apply 1O stream
channelzation/stobilization
through the use of gabions
(longshore fronsport structures
made from mesh filled with
large rocks). For buildings. if
oppropriate, it would be
possible to issue a varance
atter comprehensive review.

L



Spilling of Oil Products during Transfer
and Storage (Especially from Boats)

Impacts

Gasoline and ubricating oil are
poisons that, even in small quantties,
Can kit manne lifa.

' Foluny bouts undlen hesket

Recommendations

7 The planned petroleum ol
lubrication (POL) storage
tfacilkties at the Okat port
compiex should be completed

Qs 300N Q3 possibie.

v A spill prevention and control
plan for the new POL factity
that Incomporates both fociity
design ana managerment
meqasures shoukl be devel
oped.

v  Monitoring proceadusre for
bunkering (fuel storage) opero-
tions should be deveioped to
ensure safe fuel transter ot the
POL storage tociities.

7 Qilspill contingency plans
should be continucly updcrted
ond improved: reguior tralning
and drills based on the contin-
@ency plans shouid be con-
ducted.

v Qil spiil containment equip-
meant should be reguiary
nspected to ensure that it is

Qdequate and in working
order.

Y A pubiic education progrom to
emphasize the importance of
Propedy transtermng ond
disposing of oli products shouid
be initicted.




Shoreline Erosion

Impacts

Erosion is not @ human made
problem but peopie make it worse.
Coastal construction and dredging
are gctivities thot can affect or be
offected by erosion. In most ploces
the shoraline Is a dynamic environ-
ment. Its shope Is constantty changing
over tims because of waves and
winds. This process isn't @ problem until
Q person builds something on a
changing shoreling or removes matea-
ricH.

Table 1 summa-
rizes the recommen-
dations presented in
this chapter.

.
Recommendations

7  Aregular monftorng program
should be initigted to measure
changes in beach profies. A
set of fixed transect measure-
ments should be collected
semi-annuaglly whiie cumrent
and wave patem megsure-
ments should be collected
reguioy.

v A coastal management library
with reference materials, data.
and photographs. espacialy
aerial, that document shoreline
changas should be estab-
lished.



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

GCopghrueen and Inkastrueiurs
Dyvalopinamn

-Impiemant a comprehaensive review
process and Resource Usa Plan.

-Do nor gllow sond rmuning up-current of ropidly
erocing shoreline,

Lonfine diedging to sy wes in Qlat, Lelu ond hwe:
Plon boat basure al thess ules 1o allow dredgng in the
tuture

-Establish a marine sanctuary at Okat.

-Develop monagement plons for rmangrove
harvasting and comercioty imponant marine
specias.

-Pens legiation 1o snabie MRD or the proposed leand
Fmource Monagement Coammission (o ssioblish fishing
ond ottty horverting reguiotions aa neeced

Populadion and feonomic ©rowih

-Require proper treatment and disposal of
human ond animal wostes.

-Begin monionng toxic matanal impors ond use.
Devaiop 30l prevention and contral plon for new
POL lacility.

Loruce irathang o refendoble cepow on
ORETWMITY CON Ol (Jhcm.

Netura] Hozard (Sherelline Ereslon)

T

Initiate shoveine and coastal
pracessas monitoring program.




Policies and Objectives
of the Management
Program

Policies and objectives guide the decisionmaking process. Once g
program is in place there must be some specific standards that can be used
to judge whether a given project or activity is acceptable. In turn, policies
and objectives can be used to measure the success of the management
program in fulfiling its function. The policies and objectives in this report
(ITable 2) should become a centrai 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
the Kosrae Isiand Resource Management Program should ensure that:

d  coastal ecosystems will always be maintained to provide optimal
benefits to all citizens of the state by balancing resource utilization for
economic development, subsistence, and recreation with resource
conservation. important decisions about resource use shaoll be made
with input from the state and municipal governments and the general
pubiic;

3 the living resources, ecosystems, and environment, inciuding those
within shoreline property, mangrove areqs, seagrass beds, coral reefs,
waterways and air space, will always be maintained in a manner that
does not adversely affect future utilization;

3 noniiving resources and environment, including air, water, earth, and
especially culfural and historic resources, will always be maintained in
a heaithy and useful condition; ond

< amechaonismis established to prevent or minimize conflicts both
among users of coastal resources and among the ways in which these
resources are used.



TABLE 2. FIFTEEN SPECIFIC OBJECTIVES FOR THE KOSRAE ISLAND RESOURCE
MANAGEMENT PROGRAM

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

Prevent significant CQastal erosion due to sand-mining operations.

Minimize filing operations that destroy valuable wetland habitats,
including mangrove forests, freshwater swamps, and seagrass beds.

v Minimize damage to coral reef habitats from dredging activities.
Prevent significant mew construction on rapidly eroding shoreline.

v Ensure that shoreline construction does not accelerate shoreline ero-
sion and that shore protection structures are built in a non-damaging
manner.

v  Prevent pollution.
v Prevent the overharvesting of renewable resources.

v Prevent the loss or destruction of important historical and cuttural
resources,

v Minimize environmental impacts resu tting from the exploitation of min-
eral resources.

v Establish and maintain a system of conservation areqs, including parks
and protected areas.

v Encourage the restoration of environmentally degroded areas.
v Recommend planning and management guidelines.

v Encourage and sponsor public awareness projects for the wise use of
island resources.

v Ensure that new development and land use are compagatible with, and
do not detract from, existing development.




Strategies for an Island
Resource Management

Isiand Resource Use

Planning

sAreqs of particulor
concern

eSpecified use districts

eProtected area
districts

*Resource planning
districts

A Resource Use Plan
guides the physical
development of o
community.

Program

Six strategies are discussed in this section: isiond
resource use pianning, project raview, community
invoivemen! and public educadtion, issuance of
resouice management-related reguliations by ogen-
cles, integration of environmental impact criteria into

economic planning and long-range planning. Collec-
tively these strategies moke up the Kosros Isiand
Rosource Management Program.

Island resource use planning

Resource use planning is a way of guid-
ing the physical development of a commu-
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. It 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 particuiar use. A
master plan can dlso ensure that incompat-
ible uses, dredging and dive tourism for
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example, are not located in the same piace.
It 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 individuagis, or gear used. (This is
not to say that in some cases these restrictions
might be necessary as weill.)

The recommendations made here
recognize the strongly held feelings in Kosrae
over the rights of private property. For this
reason and becqguse Kosrae s still relatively
undeveloped, the designations are not overly
restrictive. On the other hand. citizens must
be wiling to accept some restrictions on the
use of their land if such a restriction is of over-
nding 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 hamful activities of a person’s neighbors.
Everyone is a neighbor to someone and as
such should act responsibly in the use of com-
monly heid resources. Even activities on pri-
vate property, land clearing for exampie, can
affect commoniy held resources such as
clean water and healthy reefs. The commu-
nity, through a resource use pian. can
establish a set of nules to guide responsible
behavior.

It is important that citizens and commu-
nities be actively invoived in the formuiation of
a final resource use plon 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 cormmuni-
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 coostal waters. In

Although there are
strongly heid feelings in
Kosrae over the rights of
privote property, citizens
must be willing fo .
accept some resfrictions
on land use for the
benefit of the commu-

nity.

Chizens shouid help
formuiate ihe Resource
Use Plan so if represents
their values and
aspirations.

*



The island Resource
Management Commis-
sion will be responsible
for deveioping the
Resource Use Plan,
which should be o
binding document.

Development within an
Area of Particular Con-
cem would be subject

fo review.

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

A set of fairly detailed recommenda-
tions are made here that con form the basis
of aresource 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
implemented, the proposed Island Resource
Manogement Commission will be responsible
for developing this plan, which should be @
binding document. The commission will be
assisted by the proposed coastal manage-
ment 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 gppropriate for the gover-
nor and/cr iegisiature to be given some
review authority over the document.

Four general types of coastal resource
use categories cre recommended: Areas of
Particular Concem, Specified Use Districts, Pro-
tected Area Districts, and Resource Planning

Districts (Table 3).

Areas of particuiar
concermnm

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 areda should be carefully consid-
ered because of biological hazards or
economic and social considerations.
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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 and other wastes into a nearby
water body or into the seq with little
consideration of the water's capacity to
accept or flush germs and pollutants.
Five major poliution problems from
inadequately treated human or animal
wastes are (1) pathogens in water or
shellfish, (2) loss of an area's aesthetic
vaiue (visual or olfactory), (3) oxygen
reduction of coastal waters, (4) eutro-
phication (overfertilization) of coastal
waters, and (5) poisoning of coastat
waters by pesticides, heavy metals, and
other toxins. For these reasons, man-
grove creeks and nearshore waters,
particulary in northemn Lelu. Lelu and
Utwe harbors, and Utwe Lagoon, should
be included in this APC.

Waetland APC. Mangrove swamps have
multiple values and should, to the maxi-
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 isiand.
Thus all wetland areas should be
included in this APC,

Shoreline APC. Beaches help protect
the shore from the effects of wind and
waves. The beach is dynamic and sub-
ject to change in response 1o the sea’s

—_—
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forces. Beaches are part of a larger
physical system that includes the adja-
cent seagrass beds and the sand
behind the narrow unvegetated strip
normally thought of as the beach.
Structures built close to the beach can
increase erosion by placing arigid
structure in a dynamic environment. For
this reason, a setback of 40 feet from
the high tide mark, where development
would not be pemitted, is recom-
mended 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. in these areas
the review process should be especially
rigorous. Also, it may be advisable to
establish a wider setback in these areas. -
All shore frontage within setbacks would
be designated as the shoreline APC.
Construction and mechanized sand
mining would nomally not be permitted
within the shoreline APC. Variances
could be gronted, if permitted, aftera
comprehensive review.

Upland APC. Soil ercsion is mare likety 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 30%
grade should be subject to a compre-
hensive review. Al 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 Agriculture.



Specified use districts

Specified use districts identify areos best

suited for particular types of deveiopment Specilfied use districts
(Figure 4). These districts are designated for are not exciusive; other
certain types of activities that can have a uses are aflowed in
large local impact. Specified use districts are these districts.

not exclusive; other uses are allowed in these
districts. It 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
environmeant,

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- Tourism has a sockal
ously, brings in outsiders who will have impact.
different values and aftitudes and may be
insensitive to the social conventions on
Kosrae. One solution to this potential conflict
is to physically separate tourism from the main
popuiation centers. Any extensive tourism
development will aiso have certain require-
ments: a scenic and attractive location, water
Qccess, water and sewerage. good roads,
and a nearby pool of labor. A tourism district

can also help investors to expend their ener- A commerciai/fourism
gies in creative deveiopment that will benefit district, should be deslg-
both the investors and Kosrae by being prop- nated along the coast
erly located. lf is recommended that a tourism between Wiya and Fin-
district be designated for the coast between pukal.

Wiva in Tafunsak and Finpukal in Letu.

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

*
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other parts of Kosrae. For example, the
upcountry area of western Utwe municipality
could support small-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 degrade the peaceful, rural
atmosphere of the areaq.

Additionally, Wolung, particularly from
Tukunsru to Soaksa and eastward toward 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 areq.
This area is also far from existing and proposed
infrastructure. These factors discourage con-
ventional tourism in the areo. The scale and
pace of development and the number of
tourists brought 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 classified to
range from day-use only (no overnight
accommodations) o a limited number of
bungalow-type guest houses.

Industrial districts can help govemment
to plan infrastructure. Factories need to be
close to the port and airport because (it 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, trial district :
industrial districts make govemment planning ?:vmm:n ' pldnnlﬂge
eqasier because it is known chead of time
k : easler because It is

where the large infrastructure demands will

) ; . . known ahead of fime
be. From aresident’s perspective, factories where iarge infrastruc-
make poor neighbors because they poliute ture demands will be.

and are often ugly. In addition, they often

*



require large creas of land. For these reasons,
industry should be located awaqy from residen-

tial centers.
It is recommended that the areqa south
The area south of Tafun- of Tafunsak vitlage be designated as an indus-
sak village should betr ol triat district. The lond is flat, near the port and
designated an indus airport, has good road access, and already
district. has some semi-industrial development (Black

Construction). Due to this site's location
between the airport and visitor districts, visual
comidors should be maintained along the
main road.

At some point in the future it might be
necessary to designate agriculturai districts if it
appears that prime agricultural land is threat-
ened by conversion to other uses. At the
present time this seems unlikely, especialiy if
the districts suggested above are imple-
menfed, thus confining those kinds of devel-
opment,

Protected area districts

There are many different kinds of pro-
tected areas (Figure 5). They differ according
to the monagement goal to be achieved.
The term *protected area” often conjures up
an image of the extreme case where protec-
tion is so strict that the site is “off limits* to
humans. This level of protection is neither
necessary nor desirable in Kosrae. It is impor-
tant to realize that protected areas can be
set up so that people are not "locked out.”
rather, their use and enjoyment of natural
areas are enhanced.

The proposed actions support four
major Kosraen goals. First, examples of the
varied natural habitats found in Kosrae should

‘,7‘—_——
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Creating marine sanctu-
rarles can be an easy
way fo monage subsis-
tence fisheries.

Kosrae's ‘cultural land-
scape’ should be main-
tained.

A marine/wetiands
sanctuary at Okof,

be preserved. These habitats, such as the
coral reefs, mangroves, and rain forest, are
Leautiful and unique. They may also harbor
unusual plants and animals. Second, sanctu-
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
fecreational appeal of Kosrae. In the near
term this will support the development of
fourism, but in the future. as the Kosraean
lifestyle changes, residents may increasingly
appreciate having some totally unspoiled
parts of the island to visit. The existence of o
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 traditional way), and as much as possible
should maintain these traditional interactions.
This will help to uphold Kosrge's traditions.

it is recommended that a marine/
wetland sanctuary be established in the Okat
areq. This sanctuary would expand on the
existing trochus sanctuary to include the reef
slopes, mangroves, and tidal swamps. Fishing
and wood cutting would nhot be aillowed
within the sanctuary. On the other hand,
recreational use would be encouraged. 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 excelient 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,

R e —



To the degree possible, adjoining inland
aregs, particularly the tidal swamp. should be
incorporated into the sanctuary. This would
protect the best representative example of an
unigque 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 cgreement with
local landowners. Areas could be leased
from willing landowners or conservation ease-
ments negotiated so that upland areqs are
protected. Redlisticly, it will probably be most
feasible to plan for a systerm of mixed uses on
these lands. Land that may be marginal from
a development perspective but biologically
valuable could be fully protected. On other
aregs agreements 1o limit the scale of devel-
opment might be negotiated with landown-
ers,

It is recommended that a marine park
be established on the coast from Lulu Utwa
westward 1o Molsron Tukunsru or minimally to
where Infal Faiwe enters Inya Walunga. This
park would be managed to maintain the
natural landscape while allowing certain
fesource uses to continue. Visitor amenities,
such as campsites, latrines. and walking trails
would be developed. Facilities for intempreta-
tion (or developing understanding) and rec-
reqtional services would be other activities
supported by the areaq.

A traditional-use area or sanctuary
shouid be estabilished around Walung from
Molson Tukunsru to Mwot River. This area
would, as for the marine park, also be marr-
aged to maintagin the natural land scape while
allowing traditional resource uses to continue.
However, resources wouid be taken only by

Adjolining Inland areas,
especially the freshwa-
ler swamp, should be

Included in the sansiu-

ary.

A marine park area
would be established of
he westerm end of the
istand.

Visitor amenefties and
interpreftive dispiays
would be deveioped.

$



Planning districts wouid
help in plonning and
review decision -making.

Commercial wood
harvest, conversion, and
recreational Planning
Districts

traditionat methods by residents of the area.
One of the concermns that residents of Walung
have about the extension of the circumferen-
tial road to their comm unity is that it wiit
increase access to local naturai resources for
non-Walung residents. These resources serve
as the primary income generation for this
community, which has no other industry and is
far from infrastructure services such as elec-
tricity and sewerage. This resource conserve
could support some limited day-use tourist
activities and guest facilities, yet maintain the
traditional lifestyle of the local community.

Resource planning districts

Another set of districts can be identified
for planning pumposes. These areas may not
be legally or administzatively distinct from the
other areas discussed but would help in pian-
ning and review decisionmaking. For
example, the wetland APC can be divided up
into @ number of subdistricts according to the
most appropriate use of its resources. Devel-
opment in these areas would still require a
comprehensive raview, but g permit would
more likely be granted if the activity is located
in the specified district

Six types of resource planning districts
are identified in wetland APCs: traditional use,
sanctuaries, parks, commercial wood harvest,
conversion, and recreational (Figure 6). Com-
mercial harvesting could occur from Utwe
Luls to Yenseng infal. More extensive harvest-
ing of timber and firewood by commercial
enterprises would be glowed in these areas.
Any harvests would be conducted on a sus-
tainable yield basis and to ensure this, a har-
vest management plan would be developed
for the areq. .

—_—_—
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Conversion should be restricted 10 the
Swamp between the Yenseng and Ka rivers in
Maiem. The soiis here are suitable for agricul-
ture or fish ponds. A second, smailer conver-
sion district has been identified in Utwe.

Establishing a conver- Establishing these districts would not prectude
sion district would not conducting a review before any conversion
preciude conducting g Projects are started. If plans for large-scale
comprehensive review conversion are developed, it would be impor-
belore filling is alfowed, tant to make a careful survey of the whole

areq. Filing shoutd not be allowed to interrupt
the hydrological baiance 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
Inya Watunga, the Lulus, and Utwe Harbor are
suitable for sailing, board sailing (windsurfing),
and canoeing, The park also provides eqsy
access o good snorkeling and dive sites from
Utwe Harbor.

A second recreational district has been
identified in the mangrove channel from Infal
Mutunneneq to Inya Inrefusr. Because this
mangrove area is adjacent to the coastal
commercial hotel district, it could become a
tourist attraction with boat trips up and down
the channel, The channel should be main-
tained to maoke it Passable and to preserve its
natural beauty. A boardwalk could be buiit
at the northem end of the channel, which is
now choked with sand, 1o the coastal strand
at Finfokoa.



Only these types of resource planning
districts within the coastal wetland have been
identified so far. Other districts could be des-
ignated if deemed appropriate in the future.
For example, mariculture districts could desig-
nate lagoon or reef areas particularly suitable
for specific fish and nonfish culture activities.

Project review

The second main strategy embodied in
the Island Resource Management Program is
a comprehensive development project
review process. These reviews are essentially
similar to the environmental impact assess-
ment methodology used widely and familiar
to environmental protection personnel in
Kosrae. A distinction is made because both
an administrative structure and a pemitting
procedure are proposed as an integral part of
the whole review process, For these reasons it
is termed a comprehensive review.

Administrative structure

Two administrative mechanisms are
proposed for carmying out comprehensive
reviews and improving govemment coording-
tion. These are a Development Review Com-
miftee and the Island Resource Management
Commission.

The Development Review Committee’s
major function would be to advise the com-
mission on matters relating to project review.
By meeting regularly it could also help to keep
these agencies informed of each other's
activities and informatty confer and advise.

Project Review

s Administrative
structure

oThe review process

Comprehensive review
Is based on environ-
menftal impact assess-
ment methodology.

The Development
Review Commitiee rep-

resents the govemment
in the project review.
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The Island Resource
Management Commis-
sion issues permnits and
licenses associoted with
environment and
resource management.

Personnel from Environ-
menilal Health and Sani-
fation could become
staff o the commission;
the environmental pro-
fection function of the
division wouid be shifted
fo the commission.

The Development Review Commitee
would have as members one representative
eqach from the Office of Planning and Statis-
tics, Construction and Engineering; Marine
Resources Division; Division of History and Cul-
ture; Environmental Health and Sanitation
Division; Agriculture and Forestry Division; Land
Management Division; and Tourism Division. A
nNew position, coastal management 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 Qs Q sixth
nonvating (advisory) member. The commis-
sion weould 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 comrnission would
be to prepare and finalize the resource use
plan discussed above. The Commission could
also have final approval of resource manage-
ment 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 responsibie
for considering permit applications. This could
be one of the duties of the coastal manage-
ment administrator. If additional staff were
needed some personnel from the Environ-
mental Heatth and Sanitation Division could
become staff to the commission. From an



administrative perspective it may be advanta-
geous for the environmental protection func-
tion of the division to be fransferred to the
commission while existing public health
related duties remain with a recrganized divi-
sion in the Department of Health.

The review process

One of the maijor functions of the
administrative arrcngements would be to
review certain development activities to
ensure that environmental damage is mini-
mized. By instituting a comprehensive review
process (Figure 7) this could be achieved
while simplifying the permitting process.

it is envisioned that a new pemit system
would be created, through legisiation, that
would be the basis of this review process. The
permit would incorporate the concems of all
the agencies participating in the Develop-

ment Review Committee. Thus, the pemit A new permi, replacing
application would be jointty developed by some existing permits,
these agencies so that pertinent information would be created
couid be gathered through the gpplication. through legisiation.

This permit could both replace and expand
the scope of existing permits for earthmoving,
waste disposal, and historical clearance.
Because it would be based on new legisia-
tion, these agency’s concems would be more
effectively addressed.

The criteria for what kinds of activities
would require review would be specified in
regulations issued pursuant to the implement-
ing legistation for the Island Resource
Management Program. At @ minimum,
applications should be required of projects or
activities that would:

*
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v be located in Areas of Particular
Concerm orwould significantty
affect a nearby APC;

affect ¢ cutturai/historic site:
cost over a specified amount; or,

significantly alter the landscape
or affect natural resources or be
incompatible with the existing
uses in the surrounding areaq.

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 municipa! office as needed or at
least monthly to assist applicants in filing out
the gpplication and to collect applications
accepted at the office overthe past week.

Applications would be reviewed 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
disapprovai. The decision would have to be
consistent with the Resource Use Plan formu-
lated by the Development Review Commit-
tee, If the committee recommends approval
of approval with conditions and the project
developer does not object to the conditions,
permits could be issued for the project at this
point. However, any projectlocated inan
APC or requesting a variance from the

45

Projects that would
require a review.

The administrator could
assist appiicants in filling
out applications.

The Development Review
Commitiee could make
one of three decisions.



Projects over which

the Isiand Resource
Management Commis-
sion would have

final authority.

The commission would
review the Development
Review Commiitee's
report, meet with the
developer ond the pub-
lic.

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

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

v the Deveiopment Review Com-
mittee imposed conditions on
that the applicant disogrees with:

v the committee has denied
approval of;

v were located in or likely to signifi-
cantly affect an Area of Particu-
lar Concem: or

v would require a variance from
the Resource Use Plan.

The commission wouid meet on a regu-
lar 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 Committes prior to a formal meeting.
One duty of the coastal management admin-
istrator would be to make sure that the Com-
mission members would be fully briefed prior
o the meeting. During the public meeting,
the Commission members would interview the
applicant, ask any questions they feel would
be important, and discuss the Development
Review Committee‘s recommendations and
possibie alternatives with the applicant. At
this meeting comments from the rest of the
community would be solicited as well.
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It is expected that the commission
could in most cases make a decision fairly
quickly. However. for a paricutarly large proj-
ect or one where both benefits and envirorn-
mental effects are gredat, it may take some
time to render a decision. In any case a time
fimit (60 days for example) could be set for the
commission to decide.

in deciding on an application, the
commission may make four decisions: 1o
approve without conditions, approve with
conditions, 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
in writing that:

v there is no reasonable clternctive
1o the development siting; and

v the stringent application of the The reasons for changes
law would place an undue hard- fo conditions set by the
ship on the developer which Deveiopment Review
cannot otherwise be mitigated; Committee must be
and stated in writing.

v the Development Review Com-
mittee cannot sufficiently support
its position; and

4 the community's health, welfare,
safety, and cultural heritage will
not be irevocably hamed
through approval; and

v the development supports the
intent of the Resource Use Plan.,

The commission shouid be obligated to
condition development approvals to the
maximum extent practicable to achieve the
goals of resource conservation and the rights
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rhe Commission should
be obligated lo condi-
tion approvals.

These proposals will not
succeed without the
commitment of the
communities that will be
affected.

Local residents should
$€e the sanctuary and
Park as their own.

of private propery development. For
example, to protect historic or cultural
resources the commission may require the
Qovernment 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, a permit may be issued at this point,

Community involvement and
public education

The importance of community involve-
ment for the success of a management 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,
Qbviously, these proposals wiil not succeed or
even be implemented without commitment
to these pians by the communities that will be
affected. One way to develop support is to
creqQte 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 fo be supportive of the recom-
mended restrictions. It would also be impor-
tant for the benefits of proposals such as the
sanctuary to accrue foremost to the people
who are sacrificing use of the areq. Residents
should have priority to participate in other
income-generating opportunities that rmight
result from the sanctuary, such as tour guiding.

It is recommended that Coastal Man-
agement Councils be established in each



community (Tafunsak, Lelu, Malem, Utwe, and
Walung). These councils wouid be a point of
contact for and information channel to the
Island Resource Management Commission.
They could participate on an advisory basis in
the development and updating of the
Resource Use Plan. Counci membership
should include individuals who are actively
involved in resource use. Often these
resource users will have a good idea of the
condition of local resources. Therefore, they
would be a useful source of information and
could even suggest needed management
reguiations. If the proposed sanctuary and
park are created, these councils should be
invoilved in the day-to-day management of
these areas.

Quite a number of recommendations
have been made for areas that need public
education: natural resource use, litteting, and
disposal of toxic materials. Part of the regson
coastal resources become degraded is that
people may not know that their actions are
harmful or that there are better alternatives.
Thus public education can be a very impor-
tant tool in sustaining natural resources. The
commission staff and the coastal resource
administrator should work with relevant agen-
cies, including the Department of Education
ang Public Information Office to develop
public educction campaigns.

Issuance of resource
management-related
regulations by agencies

Currently there is no well-developed
framework for agencies to use to impose

Coastal Management
Councils would be o
point of confact In the
communiily for the Com-
mission.

Public education

I




A resource manage-
ment reg/ime must be
able to respond quickly
and flexibly to changes
in the resource and its
use.

Reilable data on harvest
effort are an importont
basis for effective
fesource management.

management controls on the use of Kosrae's
natural resources. Typically laws are drafted
and passed by the legisiature in response to
resource use issues. B is understandanie that
the legisicture would like to retain prirrary
cGuthority in this area because resource use
reguiations wouid directly affect the lives of
Kosrae's citizens. However, resource man-
agement by law making can be g cumber-
some process; often the condition of the
resource or the way it is used can change
rapidly. There should 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. Currentiy, the
state would have a limited, unclecr basis to
respend to large-scaie 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 island ‘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 from other isiands in the
Pacific. Itis doubtful, given the impact of this
activity on other sectors of the economy, that
this practice creates a net benefit. But the
local governments are often il prepared or
legally unabie to bring this kind of activity
under 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 fishing. Data
collection and analysis should be expanded
and refined. In particular, a stock assessment
needs to be carried out for the mangrove
crab because this animal is currently being
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exported. Resources. such as mangrove tree
species need to be assessed, sivaculture
practices need to be developed, and harvest
rates need to be monitored.

As a start, it would be advisable 1o
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 effectively manage these Develop management
resources; the species in greatest short-term plans for species with
need of management; administrative commercial potential.

arrangements that should be established for
management; and necessary legisiation. i
may be appropriate 1o set up ¢ management
regime in which the island Resource Manage-
ment Commission has the authority to review
and promulgate management regulations
based on recommendations from agencies.

Formation of o Wetland Management
Subcommittee of the Development Review
Committee to develop a wetland resource
management plan is recommended. This
mangrove management subcommitiee
would have one representative each from the

Agricuiture/Forestry, Production and Market- A Wetiand Management
ing and Marine Resources divisions. The Subcommitiee is recom-
Marine Resources Division should include a mended.

section on recommendations for inshore fish-
eries management needs in the fisheries
development plan they will be drafting.




Integration of environmental
impact criteria into economic
planning

Government economic planning and
support of economic development are of
Paramount importance in Kosrae. Because
Kosrae's private sector is not very developed,
the expenditures created by the state and
national govermnment, and the Compact of
Free Association funds that make the expendi-
tures possible account for almost the entire
money economy. Thus, infrastructure deve!-
oprment and govemment-sponsored eco-
nomic development projects represent a
maqjor sector of activity. It is important that
development be planned and executed in
an environmentally sound manner. Thus gov-
emment development efforts should be
closely coordinated with coastal resource
management and land use planning.

This coordination could be accom-
plished by giving the island Resource
Management Commission responsibility for
reviewing the State Five-Year Economic
Development Plan. The likely environmentai
impacts of proposed projects and the total
impact of all of the proposed projects would
be assessed and documented in an environ-
mental impact assessment. The commission
would advise the Office of Planning and
Statistics on these impacts and recommend
how they might be minimized or mitigated.
This would dllow projects to be appropriately
modified early in the planning cycle. Coordi-
nation of this review should be fairdy simple
because the state pianner would be a non-
voting member of the commission.



Long-range planning The impacts of projects
in the 5-year @conomje
development pian

he i i i
Most of the recommendations in this should be asse. .

report deal with cuirent or recurrent issues.

Rut both Kosrae and the world will likely expe-
rience significant environmental and social
change over the next 50 years. While it is diffi-
cult to plan in detail today for unknown or
poorly understoed changes in the future,
some form of contingency planning should be
included in the planning and management Kosrae is likely to expe-
initiatives that have been discussed here. rience significont envi-
Global warming, sometimes referred to as the ronmental and social
*greenhouse effect.” is anissue that has change over the next 50
begun to receive increasing aftention world- years.

wide and to cause some concem locally.

Global warming refers to the steady
increase in the earth’s average temperature.
While the earth has been slowly warming over
many millennia, in the past century the rate of
warming has greatly increcsed because of
the discharge of certain waste gases, primarilty
carbon dioxide, into the atmosphere, These
gases trap heat at the earth’s surface:
because heat is radiated into space more
slowly, average temperatures rise.

While this warming trend is well docu-
mented, its effects are poorly understood. Of
most concem to Pacific islanders are reports
that suggest globat warming may couse a rise
in seq level through the melting of polarice
and thermal expansion of seawater.
Changes in weather pattems are also pre-
dicted. Kosrae would be seriously affected if :
either of these predictions came to pass. Global warming may
Unfortunately, there exists a high degree of cause seq level rise of
uncertainty about the precise magnitude of changes in the weather.
sed level rise and weather pattem changes:
this makes planning especially difficult.




An effort should be made by personnel
within the Office of Planning to keep abreagst
of information produced by regional and
international organizations such as the South
Pacific Environmental Programme 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 locai
impacts of sea level changes. Reference
matferial 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.)

In 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 planned
infrastructure development. But in the future
Gs our understanding of this phenomenon
increases, it may be possible to effectively
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 g 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
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in developed countries. 1t is likety that Kosrae
will 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, especially because they are located in
wetland areas. Plans should be formulated
now for their eventual relocation to upland
areqs.

Finally, Kosrae's population growth is
another issue that may cause significont
future impacts (especially if coupied with sea
jevel rise). Currently the island is sparsely
populated so population effects — heavier
pressure on resources and greater demand
for infrastructure — won’t be felt inthe near
temn, Population size, however, coulkd spawn
nurmerous coastal resource problems unless
the growth rate slows or significant emigration
occurs. It might be wise to develop popula-
tion growth scenarics based on different pro-
jections of population size and economic
growth, to determine the potential demand
for and effects on coastal resources.

Plans 10 reiocate the

municipal dumps shoyg
be made.

Population growth wiil
place heavier demond
on cocasial resources.
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Papers Written for the
Kosrae Island Resource
Management Project

Recreation, Tourism, and Marine Protected Areasin Kosrae
by Jan Auyong. Seq Grant Extenslon Service, University of Hawaii

Coastal Processes on Kosrae, Federated States of Micronesia:
Implications to the State's Coastal Zone Management Policy
by Shannon Cripe, Department of Oceaon Engineering, University
of Hawaii

Women's Use of the Nearshore Zone in Kosrae
By Kim Des Rochers, 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 L. Ham. Guam Coastali Manoagement Office

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

(These papers will be collected and publshed in a saparate volume.)
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