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PREFACE

The United Nations (UN) Economic and
Social Council has acknowledged* that the
rational devclopment of coastal arcas--
capitalizing on the growth opportunitics
inherent in marine resources and ocecan
space--could add a new dimension to the
development of many developing countries
and thus constitutes an important factor
in national dcvelopment planning.

Responding to the specific concerrs
and directives of UN Member ¢rates for
positive action in this ficid, the
Department of Lconomic ond Social Affairs,
through its Occan lcononics and Technology
Branch (OETB), is inplementing a program
of activitics atmed at assisting
developing coastal states to harness the
potential of their coastal arcas to the
overall development cffort.

A large number of significant regional
projects has tollowed this initiative.
Of primary importance is the Regional
Scas Programme organized by the United
Nations Environment Programme (UNEP),
Although this rvegional approach has
cemphasized envivonmental concerns in
arcas such as the Mediterranean region,
the Programme recognizes the primacy of
rational development concerns in the
Kuwait, West African, Greater Caribbean,
and Southceast Asian regions, amnong others.

In 1976, in West Berlin, the German
Foundation for Intcrnational Development
(DSEY and OFTR cosponsorced a major
interregional scminar on Development and
Management of Coastal Arcas. Rccommenda-

*Economic and Social Council Resuvlutions 1802

tions at that Workshop for regional
follow-up meetings prompted UN-assisted
Workshops in Mexico and West Africa, and
in Manila.

The Manila Workshop reported herein
was & tributc to cooperation within the
UN system and between UN specialized
agencies and national and regional bodics.
The UN (OGTB), together with UNEP, ESCAP
(the Economic and Social Commissicn for
Asia and the Pacific), CCOP (the
Committee for Co-ordination of Joint
Prospecting for Mincral Resources in
Asian Offshore Arcas), and CCOP-SOPAC
(the Committece for Co-ordination of
Joint Prospecting for Mincral Resources
in South Pacific Offshorc Arcas)
co-sponsorcd this Workshop and supported
the participation of consultants and
national experts. DSE and EWC/EAPT (the
East-West Center's [Invironment and Policy
Institute) joincd the UN in cosponsoring
this Workshop and in supporting the
participation of consultants and national
experts. The Philippine Burcau of Mines
and Geoscicnces under the Ministry of
Natural Resources of the Government of
the Philippines scerved as host of the
Workshop supplying all mecting facilities
and logisticai support, as well as
gracious hospitality.

EWC/EAP] was pleased te be able to
cosponsor and contribute substantively
to this Workshop and to publish this
Proccedings on behalf of the other
cosponsors. This Procecedings comprises
the cedited manuscripts of presentations

(LV) and 1970 (LIX).



made at the meeting. These papers have
not been reviewed beyond the discussions
at the Workshop, and the responsibility
for their substantive content rests with
each individual author.

EWC/EAPI would like to acknowledge
the financial contrihutions of the UNEP

viii

and DSE for publication of this
Proccedings. The cditor would like to
acknowledge the EWC and Dr. William H.
Matthews, Director, EAPL, for his

support of this work, as wcll as the
logistical support of EAPI's Publications
Office including specifically Sherry
Bryson and Helen Takecuchi.

Mark J. Valencia
Environment and Policy Institute
East-West Center
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KEYNOTE ADDRESS

On behalf of the Philippine Government,
and of the Ministry of Natural Resources
in particular, [ have the honor again to
welcome most of you to our country. And
as your humble host, we in the Ministry
would like to express our sincere thanks
to the distinguished organizers and co-
sponsors of this very important workshop,
namely, the Liconomic and Social Commission
for Asia and the Pacific, the United
Nations Office of Technical Cooperation for
Development, the United Nations Ocean
Economics and Techrology Branch, the
Committee for Coordination of Joint
Prospecting for Mincral Resources in Asian
Offshore Arcas (C0r'), the Committee for
Coordination of Joint Prospecting for
Mineral Resources in South Pacific Of fshore
Arcas (SOPACY, the United Nations
Environment Programme, and the Environment
and Policy Institute of the East-West
Center. 1 wonld like to acknowledge their
cfforts in hringing to this gathering the
presence of the cqually distinguished
reprosentatives of the member countrices
of CCOP and SOPAC.

You are gathered here to discuss and
assess the basic guidelines and methodolo-
gies for the munagement and developmeint of
coastal areas in our respective countries.
For the Philippines, the task you seck to
delinecate is of primordial intcerest and
concern to our national leadership.
Geographical imperatives necessitate it
since our extensive coastline is cven

— His Excellency
Jose J. Leido, Jr."*

longer than that of the United States.

Within the terrestrial, marine, brackish-
water, and atmospheric confines of the
courtry's coastal zone, we aim to apply
more cnlightened management schemes and
better control measures. We arc contem-
plating, or otherwisc alrcady implementing,
some of these steps with duc consideration
of coursc to possible effects and reper-
cussions on the neighboring archipelagic
and coastal countrics.

We deem this international workshop as
highly significant, therefore, because
here we may gain valuable insights into
the transnational character of space,
resources, and cenvirvonmental facets of
cach country's coastal zonc management and
development program. Through this work-
shop, perhaps we can evolve guidelines and
procedurcs on coastal zone management that
arc of mutual benefit to the countrics
represented here,

You could throw light and illumine such
cascs as the problems concerning migratory
species of fish (like tuna), offshore oil
exploration, mining of underwater nodules,
the protection of mangrove and coral
arcas, and the strategies for controlling
oil spills and other pollutants of the
marine environment that we all share.

The marine space within our region
should be of particular interest since it

*His Excellency Jose J. Leido, Jr., is Minister of Natural Resources, Republic of

the Philippines.



links the coastal zones of our individual
countries. Hence, our coastal policies
are or should be intrinsically inter-
dependent and interwoven with each other.
I am very confident that with the experts
in attendance in this workshop, we can
translate our interdependent coastal
policics into common programs and projects
for our mutual advantage.

Now, allow me to digress a little on
the Philippine experience in coastal zone
management,

We arce an archipeclago and therefore our
population and economic activitics are
highly concentrated in our coastal zones.
Major human settlement areas in the
country, like Mctropolitan Manila and
Cebu, thrive in their coastal locations
because of the obvious cconomic advantages
which the terrestrial and marine interface
offers.

Economic activities within our coastal
zones include fisheries and aquatic
resources cxploitation, beach mining,
offshore oil exploration, mangrove
utilization, salt production, agriculture,
and the like, which are not necessarily
compatible with cach other or suited for
multiple use management.

Other nonresource extractive activities,

such as transportation, infrastructure
development, recreation, waste and sewage
disposal, and land reclamation also are
exerting considerable impact on our
coastal zones. This complicates the
schemes for rational use and management
of thesc arcas.

I am awarce that the concentration of
people and human activities in coastal
arcas is also true with respect to
similar archipelagic or coastal countrics
like Indonesia, Malaysia, and Thailand.

I supposc we can, for onc thing, credit
this to the historical fact that our
forefathers were scafarers and built their
original scttlements on the shores of our
countrics,

Environmental degradation and resource
depletion can retult in our coastal zone
if we cannot properly manage the
activitics of people in these arcas.
Alrcady, signs of environmental and
resource stresses are cvident in our
dwindling mangrove and coral rcsources,
which may directly affect the productivity

of our fishing grounds.

Pollution and sedimentation are like-
wise becoming serious environmental issues
in our major coastal human scttlements,
like Metropolitan Manila. Here, although
coastal zones can be used as ccological
units for management purposes, this
approach is still in its infancy.
Management activities are still carried
out by many national and local agencies.
But in the future, an integrated approach
to the management of these zones should
include a better management setup that
will coordinate and rationalize all
activities in the coastal arcas.

For its part, our Ministry has started
and is continuing with a package of
development programs for improved manage-
ment of natural resources in the country's
coastal zones. For the conservation and
rational management of resources in these
areas, the Ministry, through its bureaus
and attached agencies, is at present
undertaking three major programs. These
arc the mangrove, coral, and marinc park
programs.

Our maagrove programs accelerated with
the crecation of a National Mangrove
Committee sometime in 1977, composed of
representatives from the Ministry's
burcaus and consultants of the Office of
the Minister. Soon, the Natural Resources
Management Center (NRMC) became the
Secretariat of this committee. Using
satellite remote sensing technology
supported by ancillary data, the center
allocated the country's total mangrove
arcas into forest preserves, forest
conservation zones, and areos that can be
converted into fishponds.

Now, with mangrove arcas and their
associated fishing grounds already
delincated using a sct of ccological
criteria, our Ministry is working on a
proclamation regulating and controlling
the cxploitation activities within the
identified forest preserve and conserva-
tion zones.

The coral management program is being
donc by the Ministry in cooperation with
the Marine Science Center of the
University of the Philippines. The
program has finished intensive investiga-
tions on the state of coral resources in
the country in about 370 sites. ‘These
sites showed signs of unwise usc or over-



exploitation in spite of a standing ban

on coral gathering which took effect as
carly as 1973. The Ministry is now
formulating stronger strategics to
implement the intent of Presidential

Decree 1219, which prohibits the gathering,
harvesting, collecting and/or cexportation
of ordinary corals. For the precious and
semiprecious specices, we want their
utilization to be less destructive. We
will 1ot allow the traditional tangle net
mcthod of harvesting which is nonselective,

The coral and mangrove management
programs arc gearcd toward increasing the
productivity of our municipal fishermen.
Of coursc, there are ccological and other
cconomic rcasons to be considered in
conserving these invaluable marine areas.

To protect and conscerve the numerous
habitats and ccosystems in the marine
environment without necessarily hindering
the country's industrialization, our
Ministry has launched @ marine park and
rescerve management program.  The task
force on marine parks implementing this
program has prepaved plans and projects
for marine parks and reserve management.
The task force has also identificed possible
marine park sites in the country which
include Apo lstand and Reet in Mindoro,
Sumilon Tsland in Cebu, Panglao-Balicasag
Arca in Bohol, and Sombrero in Batangas.

I wish to emphasize that our Ministry,
aside from implementing the major programs
on the coastal zones I have described, has
also formulated policies expressed in
various Legislations, Administrative
Orders, and the like, which sccek to
protect, conscerve, and regulate activities
related to the utilization of natural
resources and the environment in these
coastal arcas,

Through the National Environmental
Protection Council (NEPC), the Ministry
also started cervironmental programs in
our coastal zones.  The Council was
formerly an agency attached to the Minis-
try when it was created three years ago.
However, it is now under the jurisdiction
of the Ministry of Human Scettlements.

Onc of the first interagency programs
implemented by the NEPC was a Coastal
cone Management Program.  This program
sought to rationalize the uses and
activitics in these arveas through inter-

agency efforts involving all government
institutions doing related work for our
coastal zores.

1 am plcased to note that onc of the
topics to be discussed in this inter-
national workshop is thc methodological
approaches to surveying and monitoring
of our coustal resources. Indeed, a
basic problem usually confronting
planners and resource managers is the
dearth of comprchensive bascline informa-
tion.

At this juncturc, I am glad to mention
that the Natural Resources Management
Center (NRMC) of our Ministry has been
using satcllite remote sensing technology
for quite sometime now in surveying and
monitoring the country's natural resources.
The Center has facilities for computer-
assisted analysis of digital data being
fed by LANDSAT.

In fact, a major ongoing project of
the NRMC is a coastal -esources and
cnvironment survey using MSS LANDSAT data.
This projcct is heing supported by the
National Scicnce Developrner  BRoard and
has as its main objective tac ~onduct and
actual resource inventory, mapping, and
multidisciplinary environmental analysis
or a sclected pilot arca in northwestern
Luzon, using computer processing of
satcllite images and pground surveys, We
aim to utilize our experience in the
pursuit of this project in cvolving an
operational procedure for a nationwide
satellite-based monitoring of our coastal
areas.

In closing, I wish to commend cveryone
in this hall for participating in a
dialogue on coastal zonc management. Our
common task is urgent, but it is certainly
not too late for us to repair past damages
or build or plan new approaches to our
problems before the dangers poscd by
increasing population and industrializa-
tion become criticatl. 1 am heartenced
that countries of Asia and the South
Pacific are here to cvaluate cach other's
coastal zonc policies and programs, which
definitely arc linked to cach other by a
common marine cnviromacnt.

Again, I welcome you all.  May your
stay be plcasant as well as productive.

Thank you.
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MESSAGE FROM J. B. P. MARAMIS®

Dr. Roque, Dr. Fernandez, Distinguished
Participants, Ladies and Gentlemen:

It is with a great scnsc of trepidation
that I venturce to address this important
workshop on a subject on which considerable
rescarch 1s still nceded and about which
ESCAP has no activity covering the whole
gamut of the problems involved.

It 15 surprising that anterest in
coastal arca development and mansgement is
relatively noew, consudering that since
antiquity human settlements, trade, and
industry have tlourished an coastal areas
where at present approxamately two-thirds
of the world's people live. 1t was only
as recent an 1973 that a mecting of a
group of experts on Coastal Arca Develop-
ment was held in New York,  The conclusion
of the subgroup dealing with Last Asia
included recomeendations that criteria be
developed for complementary use of land
and ncearv-shore resources and that o
regronal mectaing be held to provide infor-
mation o1 coastal arca planning and
resources development. The interregional
seminar on Coastal Area Resources Devel -
opment held an West Berlin recommended a
focus on specitie Tocal problems,

It 1 encouraging te note that the Occan
Feonomics and Technolopy Brianch of the
United Nations licadquarters has been able
to organize this Workshop on Coastal Arca
Development and Management with the
co-sponsorship of scveral other tnited
Nations, internationitl and national

organizations, including ESCAP. [ should
like to take this opportunity to thank all
the Governments and International Agencies
whose financial and othcr contributions
made this important workshop possible.

Coastal arcas have a number of favorable
fecaturces and unique physical characteris-
tics which have made them focal points for
scttlement and cconomic activities.

Coastal climites arc more moderate than
those of the continental interiors and are
usually associated with sufficient rainfall
to sustiun agriculiure.  Large, meandering
rivers and estuarices deposit silt and mud
in flood plains ang deltas, producing
fertile agricultural land. It s beliecved
that a large percentage of the world's
recoverable hydrocarbon resources lie in
coastul waters less than 200 meters deep.
The handling of marine cargo is also an
important activity in coastal arcas. The
coastal arca 1s furthermore o tocal point
for national and intcerna. ional tourism
since swimming, <miling, sport fishing, and
sunbathing arc important activitics in
coastial arcas. 1t may therefore be seen
that coastal arcas satisfy diverse human
nceds like food, encrgy, transport, and
recreation.

llaving said this, it may be worth
considering that, for the purpose of plan-
ning the usce of coastal arcas and develop-
ment of its resources, a thorough knowledge
should be giathered of:  coastal systems;
their historical cvslution; and the
components, processes, and functions of

*J.B.PF. Maramis is Executive Secrctary of the United Nations Economic and Social

Commission for Asia and the Pacific.



area resulting from man's activities may
adversely alter natural coastal processes
whose long-term effects cannot as yet be
determined.

natural coastal systems, such as the
biological and geomorphological character-
istics of coastal areas, phenomena of
erosion and deposition, floods, subsidence

and uplift, seismic characteristics, etc. ) .
For example, little is known about the

processes of transport of sand along
coastal areas. The construction of a
harbor without taking into account the
sand transport may result in failure or
excessive remedial measures. On the other
hand, some adverse effects can be pre-
dicted. For example, unregulated pumping
of groundwater supplies in coastal areas
will definitely causec the f:2sh and salt
water interface to move upstrcam and render
many wells useless.

We have to bear in mind that man's
activities, especially in the light of the
rapid advancement of technology, have a
very great impact on coastal systems. If
mari formerly depended much more on
biological resources, lately mincral
resources such as offshore oil and gas,
tin, and sand and gravel are increcasingly
becoming more important, and their
exploitation could affect the coastal
environment.

In view, therefore, of the neced for the
rational development and management of
coastal areas, the subject of this workshop
to their flat topography, frequent flooding is a very important and topical one for the
because of their low elevation, salt-water countries of this region. The coastal o
intrusion, and prevalence of water-borne [ environment constitutes a complex ccosystem:
diseases and parasites. Man has also ! but is an important and unique resource {
found the coastal zone a convenient place ' that must be maintained for the benefit and

Obviously coastal areas arc not without
disadvantages. They arc hosts to a number
of difficult problems: poor drainage due

to dump both industrial and domestic wastes.
The degradation of coastal areas through
pollution by o0il spills is becoming a
scrious problem. Coastal arcas also are
vulnerable to natural disasters like
typhoons and accompanying storm surges as
well as tsunamis. Some of the world's
greatest tragedies have occurred along
coastal arcas as a result of such phenomena.

Studies reveal that the global trend in
the development and use of coastal areas
is towards large-scale urbanization along
coastal belts with attendant concentration
of trade and industry around the major
port cities, the concentration and inten-
sification of the extraction of marine
resources--both living and nonliving--in
shallow near-shore coastal arcas, and
increasing international tourism as well as
domestic demand for recreation in these
arcas. These trends, however, will
exacerbate the growing problems alrcady
being faced in these arcas, if not properly
plannced and managed.

Thus, the rapid growth of large-scale
cconomic activities in the relatively
narrow and limited coastal strips cannot
continue indefinitely without some degree
of control and management. Competition
between industrial, residential, and
recreational uses will intensify as the
available coastal space decrecases. More-
over, the transformation of the coastal

~ gainful usec of the countries in the region. ~

Neither complete destruction of the natural
environment nor complete prohibition of
development and exploitation are acceptable
goals as a national policy on coastal zone
management. A balance of use, conserva-
tion, and preservation of the coastal zone
should be maintained so as to optimize
man's use of coastal resources. Thus,
maximum rational use of coastal resources
consistent with the retention of life-
support systems and amcnities of the
coastal zone for the enjoyment of future
generations should be the objectives of
coastal zone management.

Distinguished participants, it is not
usual for an opening address to end with a
problem, In this particular case, however,
it might be appropriate and useful to pose
to the workshop the question as to what
exactly constitutes the coastal zone.

While I stand to be corrected, T must admit
that T am not aware of a gencrally agreed
upon and acceptable definition, in a legal
sense. The secaward limits of the coastal
zone are particularly ambiguous or
arbitrary. It may, therefore, perhaps be
worthwhile for the workshop to start with

a precise definition of the coastal zone.

I wish you every success in the
workshop,



STATEMENT FROM MARK J. VALENCIA®

The East-West Environment and Policy
Institute (EAPI) is very plcased to be a
co-sponsor of this workshop. L[EAPI was
organized in October 1977 to increase
understanding about the vital relationship
hetween the policices that direct a
socicty's activitices, and the physical
environment within which these activities
take place and upon which they depend.
Without such understanding, policics
developed within one sector of a socicty
can have unanticipated, undesirable
impacts in other scectors of the society.
For example, a policy designed to increase
forcign cxchange through the export of
timber products may adverscely affect the
socicty's agricultural productivity through
crosion resulting trom deforestation.
Further, a policy designed to fill a
critical short-range need may inadver-
tently create cven more critical problems
in the leager-term futvre.

To assure that activities designed to
meet human needs are not counter-productive
among various scctors and over time,
consideration of environmental and natural
resource factors should be integrated into
the formulation and implementation of a
broad range of policies. This must he
achicved on an internationzl bhasis when a
common cnvironment is involved or when

interdependencies such as finance or
resource flows link nations.

EAPI contributes to the required
international understanding of these
issues through the study and svnthesis
of cnvironmental knowledge from a
perspective of policy concerns. Its
cfforts arc undertaken through the
cooperation of competent and experienced
scholars and professionals from many
socicties in the independent institutional
setting provided by the Last-West Center.

Institute activities include staff
studies, awards to scholars, experts, and
advanced degree students in relevant
ficlds; workshops; and conferences that
bring togecther professionals from different
sectors and many countrics to identify and
examine important problems and to work
toward their solutions. The products of
these activities include issue papers,
rescarch reports, statc-of-the-art surveys,
policy aids, and instructional matcrials.

Two major five-ycar projects in EAPI
arc "Natural Systems Asscssment for
Development' and ''Marine Lnvironment and
LExtended Maritime Jurisdictions: Trans-
national Environment and Resource
Management fssues.'

*Mark J. Valencia is a Rescarch Associate at the Last-West Environment and Policy
Institute, East-West Center, Honolulu, Hawaii, and Coordinator of the Institute's
project "Marinc Environment and Extended Maritime Jurisdictions."



The mandates and terms of reference of
the Environment and Policy Institute make
coastal zone management issues a particular
arca of interest for the Institute and we
are indeed pleased to co-sponsor this
workshop.
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We extend our thanks to the Bureau of
Mines for their organization and
hospitality.

Thank you.



II. REGIONAL PERSPECTIVES



SOUTHEAST ASIA: AN OVERVIEW

This paper attempts to provide a
general overview of the status and trends
in usc of the South China Sca's coastal
arca. As uscd here, the term coastal arca
includes the coastal waters, the conti-
nental shelf, and the waters above it, as
well as the adjacent shorelands and water
bodies strongly influenced by cach other
and in proximity to the shoreline. For
managemert purposes, the area can be
considered as extending seaward to the
limits of the exclusive cconomic zone and
landward to the extent necessary to control
uses and impacts on shorelands which have
a direct influence on coastal water quality
and resources.

NATURAL ENVIRONMENTAL SETYINGI

Geography and Climate

Ninecty pereent of the 3.5 x 106km2
marine arca- known as the South China Sca
is bordered by land. ‘The South China Sca
is situated between the Pacific and Indian
Occans and separates the Asian mainland 1n
the northwest from an archipelagic rim to
the southcast. There are two deep cmbay-
ments on its northwestern margin, the Gulf
of Tonkin uand the Gulf of Siam. The Sea
is dircctly connected with the Andaman Sea
and the Indian Occan to the southwest
through the Singapore-Malaccas Straits
bordered by Indonesia, Malaysia, and
Singaporc. The direct connection with the
Pacific Ocecan in the northeast is through

- Mark J. Valencia*®

the Taiwan Strait and Bashi Channel and
several channels in the Batan and Babuyan
Islands of the Philippines. Numerous
indirect interoccanic connections exist

via the archipelagic rim. The Philippines,
Indonesia, Singapore, and the heavily
populated area of llong Kong are island
entities. Malaysia consists of a peninsula
and a portion of a large island, scparated
from cach other by the South China Sca.
Thailand consists partially of a long
isthmus truncated by the international
border with Malaysia. Cambodia, Victnam,
Laos, and part of Thailand together com-
prisc a peninsula,

The South China Seca itsclf is bathy-
metrically divided into the deep China
Sca Basin in the northeastern portion
extending over 52 percent of the total
area, and extensive continental shelf
arcas comprising 48 percent of the total
arca. The China Sea Basin has a maximum
depth of 5,016 m off Palawan and a central
abyssal plain at about 4,300 m. 3 Within
the deep basin area are submerged banks,
c.g., Macclesficld Bank, and island groups,
c.g., the Paracels and the Dangerous
Ground extending in the south to the
Spratly Islands. The continental shelf
arcas include the Mainland Shelf extending
from the Taiwan Strait through the Gulf of
Tonkin, the great shallow Sunda Shelf
underlying the southwestern South China
Sca including the Gulf of Thailand, and
the narrow shelves off western Palawan and
Luzon,

*Mark J. Valencia is a Rescarch Associate at the East-West Environment and Policy
Institute, Fast-West Center, Horolulu, Hawaii, and Coordinator of the Institute's
projecct "Marine Environment and Extended Muritime Jurisdictions."



The South China Sea region is situated
almost entirely between the Equator and
the Tropic of Cancer and is under the
influence of a monsoonal climatic regime.
North of the Equator, the dry monsoon with
northeasterly winds extends from October
to April, and the wet monsoon with south-
westerly winds lasts from May to
September. 4 Precipitation in the region
varies with the distribution of land and
sea and mountain chains, but 2,500 mm a
year is common in the coastal arca.
Typhoons spawned in the western Pacific
frequently pass through the northeastern
sector of the region.

Surface currents in the South China Sea
are greatly influenced by the monsoon
regime. During the southwest monsoon,
northeasterly currents, intensified in the
western portion of the sca, dominate the
surface flow. A weaker southwesterly
return flow develops in the central
castern portion off Borneo, however,
producing an anticyclonic circulation
patvern. ‘The northeast monsoon produces
the 1everse pattern.o Since the surface
flow reverses direction twice cach year
and there is a counter current producing
a circulatory gyre cven at the peak of
cach monsoon, it is possible that flushing
rates of surface layer pollutants deposited
in the South China Sea are quite low.
Surface water movement in the Gulf of
Thailand is weakly anticy<lonic during
both monsoons. lere surface flushing
rates arc certainly low, and deeper
horizontal circulation is retarded by a
shallow sill across the mouth of the Gulf,
In the Philippine and Indonesian
archipelagoes, deep circulation is
inhibited by sills dividing the numerous
separate deep basins, thus retarding
replenishment and ventilation,

Salinities are gencrally less than 35
percent throughout the region due to an
excess of precipitation and runoff over
evdaporation, and nearshore or restricted
areas can become brackish at times. The
temperature structure of the surface
waters is fairly uniform, varying only
about 4°C annually.

Nutrient enrichment of the surface
layers is through vertical mixing over the
shelf, river discharge, and upwelling,
Upwelling occurs during the southwest
monsoon in the South China Sea northeast
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of the Malay Peninsula, along the edge

of the shelf southeast of Vietnam, on

the edge of the Mainland Shelf, west of
Luzon and Palawan, and in the Timor and
Banda Seas. During the northeast monsoon,
upwelling occurs along the edge of the
Mainland Shelf, cast of Vietnam, and off
Sarawak. P]Oductlon is relatively high
(1.0g C m~ 2 day~ ) over the Sunda Shelf
such as in the Gulf of Thailand, along
the cast coast of the Malay Peninsula,
and between Sumqtia and Borneo, and low
(<0.5g C m™“ day™') over the decp ocean
areas.’ Production of fish, crustaceans,
and molluscs is thus high in the shelf
areas. Tropical marine ccosystems
generally consist of large numbers of
species with fewer individuals of shorter
life cycles, as compared with higher
latitude ccosystems. Fisheries in the
South China Sea arc based on large numbers
of short-lived species containing fewer
individuals, and catches are thus
"mixed."

Littoral Types

Maximum tidal ranges are greater than
3 m along the coasts of the Andaman Sea
and Malacca Straits, as well as at the
head of the Gulf of Thailand, along
southern Sarawak, the head of the Gulf of
Tonkin, and farther cast along the China
coast. Tidal ranges rcach more than 6 m
in the Tajwan Straits and at the head of
the Gulf of Martaban. Coastal plains nd
mountains and hills arc predominant
coastal land types. Extensive coastal
plains are found along the Chinese
mainland opposite Hainan, in central and
extreme southern Vietnam, the castern and
western Malay Peninsula, the entire
northeast coast of Sumatra and north Java,
the southern Celebes, and almost all of
Bornco. Deltas with mud flats and
adjacent nutrient-rich, turbid coastal
waters generally arc located where the
region's major rivers discharge into the
sea, c.g., China's Si, Victnam's Red and
Mekong, lhdl]dnd' Mae Klong-Chao Phya,
Burma's Irrawaddy, and Indonesian Borneo's
Kapuas. Mangrove forests are a predominant
coastal feature in northern and cxtreme
southern Vietnam, Kampuchea, Thailand,
Burma, the Malay Peninsula, Sumatra,
north Java, Bornco, and the Philippines.
Although patches of fringing coral occur
along the land-water wnterface of virtually
all the political entities of the region,
extensive fringing reefs arc limited to
the castern Indonesian archipelago and the



Philippines. Coral fringed islands,
atolls, and isolated reefs abound in the
Gulf of Thailand, the castern central
South China Sea, and throughout the
Indonesian and Philippine archipelagoces
wherever sufficiently clear waters and
geological factors permit growth. Sandy
beach is not a common coastal type in
Soutiicast Asia. [Extensive stretches of
sandy beach do occur in southwest and
northeast Taiwan, central Vietnam, and
along the cast ccast of the Thai Isthmus
and the Malay Peninsula; smaller stretches
of sandy beach are scattered throughout
the region. Earthquakes and volcanic
eruptions arc common throughout the
Indonesian and Philippine island arcs
and have generated destructive tsunamis.

The coastal climates and hence the
coastal landforms, biological systems,
and the very way of life of the inhabitants
are thus monsoonal tropical throughout
most of the region. Tropical ccosystems
have evolved and flonrished under
relatively stable environmental conditions
as compared with temperate regions and
are thus possibly more vulnerable to
geologically abrupt, man-induced impacts.
The rate of cnvironmental degeneration due
to human impact appears to be greater than
the rate of natural recovery or readjust-
ment.

Just as it is apparent that some
coastal arca usces are related to certain
natural cnvironmental associations, it
is also apparent that these natural
environmental associations are limited
and uncvenly distributed. This basic
condition sets the numerical constraint
and cventual limit on choices for
compatible uses by cach national entity.

PRESENT AND POTENTTAL COASTAL AREA
RESOURCE USES AND CONFLICTS

" There arc basically four categories of
coastal arca resource use conflicts:
competition for coastal space itself,

;synchronic competing uses of the same
‘resource, present dedicated usce versus

futurc usce of the same resource, and uses
at some distance away affected by usgs
that modify the coastal cenvironment.

. These categories should be borne in mind

during the following discussions of use

» status and trends in the region.

More than a quarter of humanity resides
in the political entities bordering the

South China Sea, and 75 percent of o
Southeast Asia's population lives on
islands., The average national rate of
population increase is 2.7 percent per
year. Duec to infertile or rugged,
forested hinterlands, much of the popula-
tion is crowded into arable river valleys
and available coastal plains.

The population in the coastal area of
the South China Se¢a is concentrated
around coastal cities such as Taipei,
Manila, Jakarta, Singapore, Bangkok, Ho
Chi Minh, Hanoi-Haiphong, and Hong Kong.
Population densitics are greater than
200 km? and increasing as rural inhabitants
migrate to these areas, placing severe
strains upon facilities, services, and
living space itself. With an increasing
population and the lack of success, so
far, in attempts to stem coastal and
urban immigration from rural areas, this
demand upon coastal space, as well as
attendant conflicts, will be intensified.

Urbanization in the region also is
accompanied by commercial/industrial
growth, which serves as an attractant
for the employment-seeking populace.
Since most of the political entities of
the region arc in a "developing" economic
status, industrial activity is not as
advanced or widesprcad as in the
"developed'" world and is predominantly
confined to extraction and primary
processing of indigenous raw materials
prioy to cxport. Primary processing
industries in the region often are
established on the coast or adjacent to
rivers and estuarics due to the need for
a ready water supply and a rcady waste-
disposal system; in any cvent, the waste
often cventually rcaches the sea.

Many of the South China Sea's coastal
urban concentrations arc associated with
major ports. Most of these ports are
highly congested, have antiquated
facilities, and are shallow and subject
to heavy siltation. Morcover, those
nations bordering on the shallow Sunda
and Mainland Shelf have few naturally
suitable arcas available for port con-
struction. Expansion of existing ports
and construction of deep-water facilities
arc planned by many nations of the region,
Port expansion and maintenance entails
almost constant construction and dredging
of channels and berths to mect the demands
of increased and deeper draft traffic,
while new port cstablishment is inevitably
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accompanied by, and indeed may be designed
to attract, a concentration of coastal
commercial and industrial activity, human
habitation, and cventually, pollution.

Because of the relative scarcity of
permanently dry, level land in the South
China Seca coastal region, and the cnsuing
conflicts over use of that resource, land
reclamation is widely practiced and
advocated as a short-term solution. 1t
is usually achicved by infilling of
mangrove dominated intertidal regions
with sanitary and, occasionally, unsanitary
fill, Reclamation projects have been
completed or arc under way in many coastal
arcas, including Hong Kong, Singapore,
Java, Penang, Kota Kinabalu, and Manila;

a large land reclamation project for
agriculture also is ongoing in southecast
Sumatra. With increasing pressure for
suitable land for industrial and agri-
cultural development, land recclamation
will become an even more attractive option,

Hydrocarbons

Two major hydrocarbon-bearing
sedimentary basins underliec a portion of
the Gulf of Thailand and the outer edge
of the Sunda Shelf from northwest Borneco
to Indochina. Smaller petroliferous
basins are scattered along the Mainland
Shelf and the coastal arcas of the
Indonesian and the Philippine archipel-
agoes.

Probably all of the continental shelf
has been explored by the oil and gas
industry, and most of it has been leased.
Important non-Indonesian producing arecas
include offshore the cast coast of West
Malaysia, west Sabah (Last Malaysia),
and adjacent Sarawak waters.'<  Important
offshore Indonesian producing arcas
include the Java Seca, cast Kalimantan, and
the Vogelkop. 'Two reccent offshore dis-
coveries in the Philippines are Nido No. 1
off northwest Palawan, and Sampaguita on
the Reed Bank in the disputed Dangerous
Ground. 13 Further, new discoveries have
been reported off southern Vietnam, in
the Gulf of Tonkin west and south of
Hainan Island, in the Pearl River estuary,
and in the Paracel Islands.

Continental shelf arcas that appear to
have the highest potential for new dis-
coveries or cxpansion of recent discov-
cries include the western Malacca
Straits-Andaman Sea, the western and
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eastern Gulf of Thailand, the Sunda Shelf
north and northwest of the Natuna Islands,
the Gulf of Tonkin, the Mainland Shelf
area between Canton and Taiwan, northwest
and west of Palawan, the southern Sulu
Sea, the Kalimantan side of the Makassar
Straits, and the Vogelkop.

Dceper water, i.c., the continental
slope (including inter-arc troughs and
sediment-filled trenches), the continen-
tal rise, and small ocean basins, also
are receiving cxploration and lease
attention although the exploitation
technology is not yet available for these
water depths.*:

Examples of deep-water lecases in
Southeast Asia include the southcastern
Andaman Sca continental slope @nd rise,
the southecast Sumatra inter-arc trough
and trench, the Makassar Straits
continental slope and risec, and the east
Timor trench. Although the geology of
the scabed provinces beyond the upper
continental slopes has been little
investigated with respect to petrolcum
potential, in general, the small ocean
basins such as the Andaman, South China,
Sulu, Celebes, and Banda Scas appear to
be promising. In any ecvent, long-range
coastal arca development planning should
consider the probability of dceper-water
hydrocarbon exploitation in the next
decade.

Bottom Mining

Bottom mining for tin or sand and
gravel involves dredging and disposal of
tailings. The Southcast Asian '"tinbelt"
extends southward from the Malay
Peninsula to the "tin islands" of
Indonesia, i.e., Singkep, Bangke, and
Billiton, and to the west and possibly
east of the Peninsula.l® Tin cxploitation
in Indonesian waters is concentrated in
several localities around the '"tin
islands."

An arca enclosing these islands and
extending to the northwest to the inter-
national boundaries with Singapore and
Malaysia and including the islands of
Lingga, Karimun, Kundur, and Riau is
considered of good potential. Although
no systematic exploitation of tin is
being undertaken in Malaysian waters,
small arcas off Lumut and Malacca have
been systematically test-drilled, and the
entire west, south, and southcast West
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Malaysian state and federal territorial
waters are considered as havin§ potential,
especially the Johore estuary.l? In Thai
waters, mining is ongoing off southcast
Phuket and in portions of a coastal strip
extending from southwest of Phuket to the
Thai-Burma border. Some tin is being won
from beach deposits near Rayong in south-
cast Thailand, and there is good potential
in Phang-nga Bay, and some offshore
exploration intcrest north and south of
Songkla, and west and cast of Rayong.

The southecast appendage of Burma, on the
basis of gecology and occasional indepen-
dent operators, has long been considered
to harbor significant tin resources.

The casy-to-find terrestrial tin
deposits have alrcady been discovered,
particularly in Malaysia and Indonesia,
and offshore possibilitics and prospects
arc receiving increased interest. Maximum
subsca mining depth of detrital minerals
fecasible with present conventional tech-
nology is approximately 50 m, although
skin deposits might be mineable to depths

of 65 m. The 50 m isobath includes a
large portion of the continental shelf in
Southeast Asia. However, geologic

considerations such as an 8 km maximum
transport distance from sourcc for
cconomic deposits of placer tin,18 the
presence or absence of coastal or offshore
granitic exposures, or shallowly buried
granites or ultra-basic rocks, and the
presence or absence of a large coastal
plain sigrificantly narrow the prospecting
arca. The occurrence of basins containing
hydrocarbons is also a general indication
of low potential for tin and other
detrital mineral deposits.

Other principal coastal mining
activities in the region include sand and
gravel, silica sand, iron sands, and
coral,

Energy Material Transportation,
Storage, and Refining

The major transportation route for oil
imported into the region is from the
Middle LFast and Africa through the Straits
of Malacca to Japan with offshoots to
Thailand and the Philippines, including
transshipment in Singapore. 9 The
920-km-long, 15- to 232-km-wide Straits
of Malacca is the world's sccond most
busiest scaway; more than 100 vessels
transit the Straits every day, including
six greater than 30 x 103 dtw (27.2-103

metric tons), and 10 VLCC's per day are
expected in 1980, From within the region,
Indonesian production is exported to
Japan, the United States, the Philippines,
Thailand, and Australia, whercas Brunei's
production is exported to Japan and
Thailand. Thailand and the Philippines
also import oil from China. A recent
tanker-safety scheme proposed by Malaysia,
Indonesia, and Singapore to regulate
tanker traffic in the congested Malacca
and Singaporc Straits may encourage a
detour by VLCC's over 220 x 103 dwt
(227-103 metric tons) through the deeper
Lombok and Makassar Straits and the Sulu
or Celebes Scas to Japan.

Petroleum discharge during tank clean-
ing and from transfer operations at wells,
terminals, storage tanks and refineries,
as well as from nonpoint sources, also
contributes significant petroleum to the
region's coastal environment. Liquefied
natural gas (LNG) will soon start moving
from Arun in Sumatra and Bintulu in
Sarawak to Japar and the United States.
Nuclear spent fuel is apparently now being
transported from Japan through the South
China Sea to the United Kingdom and France.

Tourism/Recreation

Tourism/recreation has two main
components relevant to coastal resource
use conflicts; acsthetics and water con-
tact activities. The perception of
aesthetic beauty is a relative concept:
local, intra- and extrarcgional tourists
flock to such coastal resorts as Pattaya
in Thailand and Penang in Malaysia; others
consider thesc turbid and polluted waters
and debris-laden beaches unattractive.
Tourism/recreation is a rapidly growing
industry and source of foreign exchange
in the region, but extensive beach areas
suitable for tourism/recrcation, especially
those rcadily accessible but not adversely
impacted by man, are rarc commodities.
Initial efforts have been made to establish
coastal preserves, such as Pulau Gaya
National Park in Sabah, Muka Head State
Park in Penang, and several small areas in
the Philippines. Other coastal arcas in
the region have been nominated for conser-
vation status by indigenous environmental
organizations (Table 1).
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TABLE 1. Coastal areas suggested for
preservation/conservation status
in Thailand and Malaysia

Thailand4
Preservation arcas

Entire northern coastal arc of the upper
Gulf from Petchaburi around to
Chon Buri

Areas of coral habitat off the coast at
Bang Lamung

Important coastal and estuarinc sections
and corals between Rayong and Trat

Reefs off Phuket Island

Northern scction of Songkhla Lake

Conservation arcas

The sea arca from Lacm Chabang, out to
Kho Pai, and back into Lecam Kham
above Sattahip

The sea and islands of Sattahip

The channel and couasts around Kho Samet
in Rayong Province

The arca of Trat and the offshore
islands including Kho Chang

The coastal strip of Hua Hin as far
south as Khao Krat Lat

Most of the coast and minor islands at
Phuket

Almost all of Songkhla Lake

Malaysiab
Marine nature rescrves

Four islands off Kuala Kedah

Pulau Lallang in the Scmbilan Islands
Pulau Lang Tengah

Tanjong Genting

Tanjong Tokong, Penang®

. Michacls. 1s the water fit to drink?
Bangkok Post Speeial Feature, 28 May
1976, pp. 2-3.

"PLR. Wycherley. Conservation of coral
reefs in West Malaysia, Biol. Conserv.,
1:3, 1969, pp. 259-200.

GOng Jin Eong. Personal communication,
1973.

I

Commercial Fisheries

Important fishing areas include the
western Malacca Straits, the Gulf of
Thailand, the southern South China Sea,
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off southern Vietnam, the Gulf of Tonkin,
northwest of Palawan, and the north
central South China Sea.

It is interesting to note the corre-
spondence of some major fishing grounds
with areas of high petrolecum cxploration
interest and/or recent discoveries. Such
arcas of potential use conflict include
that off northwest Palawan, the Gulf of
Thailand, the northern Malacca Straits,
and possibly the Gulf of Tonkin and off
southern Vietnam. Some of these fishing
grounds also straddle major and minor
petroleum tanker routes. Spatial inter-
ference of rigs with trawling runs,
fouling of nets, and tainting of the
catch ars the major potential short-term

L problems for the fishing industry.

Aquacalture, an ancient practice in
the region, is being modernized and
expanded through intensive national and
international cfforts with the hope of
providing protein to Asia's expanding
and increasingly undernourished penulace.
The developed and potential aguaculture
areas in the region gencrally coincide
with the extensive stretches of mangrove-
fringed coasts. Arcas of cxpected major
expansion include northwest Sumatra, both
the Andaman Sca and Gulf of Thailand
coasts of Thailand, and Luzon, the Visayas,
Palawan, and Mindanao in the Philippines.

MARTTIME JURISDICTIONS
AND THEIR IMPLICATIONS FOR COASTAL AREA USE

Most of the littoral countrics in the
South China Sea have extended their
resource sovercignty in the marine sphere
and the rest will cventually follow suit.
Indonesia and the Philippines have
promulgated the archipelagic principle
that extends national resource sovercignty
to include the marine arca within straight
baselines connecting the outermost points
of the archipclagoes. Further, almost
all the littoral states have laid claim
to the resources of their respective
continental shelves, which, hy present
legal definition, extend to the depth of
exploitability. Burma, Tndonesia, Malaysia,
Thailand, the Philippines, Vietnam, and
Kampuchea also have declared exclusive
cconomic zones (EEZs) which include, with
minor cxceptions, exclusive resource
sovercignty in the marine sphere up to
200 nm from shore. China, Victnam,
Malaysia, and the Philippines also claim



small islands in the South China Sea,

each of which may have its own continental
shelf and EEZ. Given the eventual resolu-
tion of conflicting claims, the end result
will be the accrual of enormous marine
areas and any contained resources to
national control.

Nations of the region have high
expectations for the contribution of
resources of these arcas to national
economic development. Indeed, this
resurgence of "marine awarcness' is
beginning to be reflected in national
cconomic development plans. Also, hydro-
carbon and fishing companies from the
major vesource consumer nations such as
Japan and the United States arce increasing
their interest in '"joint-venturc'
exploration and exploitation of marine
resources in the region, providing added
impetus to short-term cxtraction and
profit objcctives. Further, as marine
"awarcness' and the concomitant scverity
of cnvironmental regulations increase in
developed countries, shifts of pollution
intensive industries to less environmental-
ly strict developing countrics may become
attractive. Also, national action may not
be sufficient because the ocean is a fluid
medium, and pollution or its impacts may
be carried across national boundaries.

As the littoral South China Sca nations
and their extrarcgional partners gear up
their efforts to cxploit this perceived
windfall of resources, the numbers, as
well as the placing, planning, and trans-
national impact of pre- and postharvest
coastal bases may become significant.

For cxample, support bascs for offshore
oil deveclopment have sprung up in Trengganu
on the cast coast of Peninsula Malaysia,
on Hainan, at Vung Tau in southern Vietnam,
in Sabah, in castern Kalimantan, and in
northwest Palawan. The geographic location
of thesc initial developments may be vicwed
as fortunate becausce of the cconomic
infusion into rural, cconomically backward
scctors. However, a rapid uncontrolled
proliferation of such facilities and their
ancillary industries may quickly preclude
other planning options and bring new
problems, such as population migration and
overcrowding. Because the new arcas of
hydrocarbon interest, e¢.pg., cast coast
Peninsula Malaysia, northwest Palawan, and
the Gulf of Tonkin, arc also major fishing
grounds for both artisanal and commercial

fishermen, direct conflict between uses
and users is a possibility.

There are other indirecw implications
for coastal management of extended
maritime jurisdiction. Promulgation of
environmental or other rcgulations, in
claimed arcas with respect to oil tankers,
may, as in the case of the Straits of
Malacca, result in a shift of transporta-
tion routes. If these new routes, or
incrcased frequencies of tanker traffic
along formerly little-used routes, appear
to be stable, governments may soon perceive
that it would be to their cconomic
advantage to tap these “energy pipelines"
for economic stimulation of rural and
remote border arcas. This may result in
major refineries and storage arcas,
including floating storage and cven
"superports' for developed country
interests, with concomitant industrial-
ization. Also, increcased environmental
awarcencss in developed countries may
result in prohibition of the landing of
certain hazardous cargo shipments, e.g.,
LNG and nuclear spent fuel in certain
ports, thus further affecting transporta-
tion routes in developing country marine
areas as well.

Some countries such as Thailand and
others will find that their fishing grounds
fall within the claims of other countries
whose terms for foreign access arec
restrictive. One effect of this may be
the forcing of largec-scale and small-scale
fishing and fishermen into competition and
conflict over alrecady stressed nearshore
resources. Also, for some nations that
will find their distant-water fleets
banned from former fishing grounds,
aquaculture would then no longer be a
convenicent minor supplement to marine
fishing, but an imperative. Suitable sites
for major aquaculturc enterprises are not
plentiful, and the pressure for this usec
of precious coastal arcas will increase.
Mariculture may remain a long-range dream,
if suitable marine arcas are allocated to
other uncomplementary uscs, including
waste disposal from industrial development.
Further, with the rcalization of the value
of migratory, shared resources such as
tuna, sardines, and mackerel in zones of
newly extended jurisdictions, the attendant
value of coastal spawning and nursery areas
for these stocks takes on a new, trans-
national importance.
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There are probably other indirect
implications of extended jurisdictions for
coastal area use conflicts that will become
apparent as developments procced. lowever,
there may be a delay engendered by the
conflicting jurisdictional claims and such
delay could be a benefit if it is used for
carcful analysis of trade-offs in coastal
area resource usc.

CONCLUSIONS

Based on the foregoing survey of coastal
arca usc and usc trends in Southeast Asia,
priority arcas of concern may be delinecated
as urgently requiring coastal arca planning
for the most cfficient utilization of the
available resources.”” Certainly the
coastal arcas cnveloping the region's major
cities are of concern due to the concentra-
tion of muny resource users in a small
arca: densc human habitation, commerce and
industry, highways, airports, ports, land
reclamation, unrestricted domestic and
industrial waste disposal, power facilitics,
pest control, and logging, terrestrial
mining, and agriculturce in the hinterland.
Priority urban areas would include Manila,
Jakarta and all of north Java, and Bangkok,
Although controls on existing coastal
resource uses may be difficult to implement
due mainly to nontechnical reasons, new or
additional uses might be regulated or at
lcast planned for, especially in new
""development" arcas.  The upper Gulf of
Thailand, particularly the Bight of
Bangkok, is a case in point. (irculation
is extremely weak, and Sattahip may be
converted to a civilian deep-water port,
with attendant domestic and industrial/
commercial activity, adding further stress
to the coastal resources in this arca,
Areas of potential conflict in coastal and
offshore recsource usc include northwest
Palawan, wherce aquaculture, petroleum
exploitation and offshore fisheries may
coincide, and the greater Gulf of Thailand,

The constricted, shallow Malacca Straits
is a priority area for a coordinated inter-
national approach by the four bordering
nations: Thailand, Malaysia, Indonesia,
and Singapore. This area is a microcosm
of the coastal activities and conflicts of
the region.  The Straits arc a major
transport route for petroleum tankers.
Coastal petroleum exploitation is ongoing
in north Sumatra, with cxploration off

southwest Thailand, and coastal depots and
refineries are situated in Port Dickson

and Singapore. Bottom mining is ongoing
from Phuket northward and exploration is
under way off Malacca and Penang.
Terrestrial tin mining is scattered
throughout the Thai Isthmus and the Malay
Peninsula. Logging activity is significant
on Sumatra, gencrating much sediment and
contributing to coastal accretion. In
addition to Singaporc, the west coast of
the Malay Peninsula is rapidly becoming
urbanized and much of Malaysia'a population
and industrial/agricultural processing
activity is concentrated there, discharging
wastcs into the Straits, including those
from pest control. The ports of Penang,
Port Swettcnham, Port Dickson, and Singapore
are situated on the Straits. Aquaculture
is being expanded in North Sumatra and may
be expanded in suitable locations along
Malaysia's west coast, and mangrove
harvesting is locally significant throughout
the coastal arca of the Straits. Much of
the West Malaysian coastal plain above the
high-tide mark is under cultivation, and

an agricultural scheme utilizing reclaimed
land is planned for southcast Sumatra.
Artisanal fishing including shellfish
harvesting is widespread in the ncarshore
arcas and significant offshore fishing is
conducted in the northern Straits.
Tourism/recreation centers bordering the
Straits include Phuket, Pcnang, and
Singapore.

From a rcalistic politico-economic
perspective, it is clear that certain
activities in the region will have
national cconomic priority, such as
extraction of hydrocarbons and minerals.
However, such activities might be planned
and managed so as to minimize adverse
impacts on other coastal resources and
uses.  Also other uses, such as tourism/
recreation may be geographically situated
in arcas less likely to be exploited for
other uncomplementary purposes. The name
of the game is complementary multiple usc
where possible and judicious, far-sighted
trade-offs where not. lHowever, it remains
to be scen if and when governmental
planning philosophics, so gearved to growth
development on the Western model, also
will incorporate the concept of long-term
planned growth and optimum allocation of
coastal resources, belatedly, and thus so
painfully attempted by the West,
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INVESTIGATION OF MINERAL POTENTIAL IN THE SOUTH

PACIFIC (CCOP/SOPAC)

The Committce for Coordination of Joint
Prospecting for Mineral Resources in South
Pacific Offshore Arcas (CCOP/SOPAC, which
was cstablished under the acgis of ESCAF
in 1972), Eighth Session at Suva, Fiji, in
September 1979 was attended by representa-
tives from all the member countries--Cook
Islands, Fiji, Kiribati, New Hebrides,

New Zealand, Papua New Guinea, Samoa,
Solomon Islands, and the Kingdom ot Tonga.
Technical advisers rom the Governments of
Australia, France, .apan, the United
Kingdom of Great Britain and Northern
Ireland, the Union of Soviet Socialist
Republics, and the United States of
America also attended.

BACKGRGUND

As the South Pacific is dominated by
the occan, the peoples there have
traditionally depended on it as a means
of communication and food. Therefore,
for a long time there has been an cmphasis
on, and an interest in, marine resources.

However, limited financial resources
coupled with the lack of facilities,
cquipment, and trained personnel have
precluded the developnent of appropriate
and necessary capabilitics to properly
assess those resources without substantial
support from external sources,

Conscquently, duc to strong cefforts by
ESCAP, a project was started on January
1, 1979. This project, Investigation of
Mineral Potential of the South Pacific,
involved a commitment by UNDP of more than

— Natural Resources
Division, ESCAP

US $2.5 million and member country
contributions in kind and cash of over
US $1.4 million for a threec-yecar period.

As set out in the project document, the
long-term development objective is the
discovery and development of mineral and
hydrocarbon deposits within offshore arcas
of interest to CCOP/SOPAC member states so
that thosc states and their people can
benefit from the increased revenues,
employment, industrial activity, and
other downstrcam activities that would
attend their cexploitation.

WORK PROGRAM

The major activitics of the UNDP
Project are centered on a chartered,
small, coastal-type vessel with which it
is planned to carry out coordinated
geological/geophysical surveys of member
country offshorce and occanic arcas for six
months of cach year. CCOP/SOPAC's work
program, which it should be pointed out is
not synonymous with the work plan of the
UNDP Project, is reviewed and formulated
at annual sessions.  The work program is
designed, among other things, to foster
techn:cal cooperation among the member
countrics. There are 71 country projects
and 20 regional projects in the current
program,

Additionally, the UNDP staff undertake:

(1) to train member country personnel
in mineral exploration techniques
through on-the-job and specialized
training courscs;
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(2)

(3)

(4)

(5)

(6)

(7)
(8)

9

to collate and reinterpret the.
available, relevant data from -
previous work;

to publish and disseminate the
results derived from these
activitics;

to coordinatc all offshore mineral
resources surveys being carried
out in the recgion;

to provide advice to mcmber
governments on mincrals exploration
and cxploivation;

to sclect arecas of interest for
investigation;

to establish a data repository;

to provide equipment through loan
and exchange; and

to strengthen cxisting marine
science institutions of the region.

GEOLOGY AND MINERAL RESOURCES OF CCOP/SOPAC

‘The principal gecological features of
the CCOP/SOPAC region include:

(1) active basins such as the Lau,
North Fiji, Woodlark, Bismarck,
and Solomon;

(2) inactive basins such as the Coral
Sca, New Caledonia, South Fiji and
Norfolk; and

(3) 1island arc systems such as the
Solomon, Ncw Hebrides and Tonga.

Considering the offshorc regions within
200 miles from the coasts of the individual
countries, the potential mincral resources
that might occur from shallow to inter-
mediate depths, c.g., from 0 to 2,000 m
arc indicated in Table 1. Other
potential resources of thc member countries
include gecothermal and marine cnergy
sources, and lagoonal, freshwater springs.

TABLE 1. CCOP/SOPAC countries: potential marine mineral resources

Ferro-
Precious | Heavy Prc- | Metal- |man-
Country/ Industrial | Metal Mctal Phos- | cious | liferous|ganese {Hydro-
Mineral Mincrals Placcrs Placers ; phates| Coral | Muds Nodules|carbons
Cook
Islands X X X X X
Fiji X gold titaniferous X X X X X
magnetite
Kiribati X X X X
New X (also X X X X X
lHebrides bauxite)
Papua New | X gold X X X X
Guinea platinum
Samoa X X X
Solomon X (also gold titaniferous X X X X
Islands bauxite) magnetite;
chromite
Tonga X X X X
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COASTAL AND NEAR-SHORE SURVEYS

Recognizing that coastal and offshore
arca dcvelopment will become increasingly
important to the island countries in the
future, the project will pay special
attention to the environment, particularly
where near or onshore exploration work is
concerned and, in general, will cxamine
the cceological consequences attending the
exploitation of any mincral substance of
potential found by its surveys. Provision
has been made also to render advice to
member governments on ccological matters
and to carry out surveys of onshorce
construction projects that may have
ccological consequences tor the offshore
area.
data and information on the geology and
characteristics of the sca floor will be
collected during the course of the near-
shore surveys.

Occanographic cenvironmental baseline

CONCLUSIONS

A considerable amount of on-the-job
(aboard ship) and shore-based training
of member country technicians has been
accomplished to date. This training has
cnabled offshore survey units to be sct
up in Fiji, Cook Islands, New llebrides,
Solomon Islands, Samoa, and ‘Tonga.

Furthermore, the data obtained by the
project arc contributing to a better
understanding of the regional geological
fecatures and processes in the region. As
thosce features and processes control the
distribution of mincrals and hydrocarbon
resources on and below the surface of the
seabed, it is hoped that the knowledge
gained would in turn be uscd in local,
more detailed geological cexploration and
provide a firm basis for the cvaluation
of the cconomic resources potential.
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OFFSHORE AND ©>NSHORE MINING OVERVIEW

INTRODUCTION

The following notes arc intended to give
a brief overview of the type of mining
operations that might be expected to be
located in the arvea of the coastal zone,
Offshore and onshore mining activities
should for the most part be considered
separately because the techniques cemployed
arc generally different.

OFFSHORE MINENG

From a recovery perspective, there are
basically three types of offshore mineral
deposits: (1) thosc which arc amenable
to dredging methods for their recovery;
{2) thosc which may be recovered through
bore holes in o manner simtlar to the
recovery of petroleum; and (3) those which
miay be recovered by underground mining
mcethods utilizing shaft or tunnel access
trom land.

Only the first type will be considered
here.  These deposits are composed very
penerally of two types of materials:

(1) construction materials such as sands,
gravels, refractory muds, shells, and
corals, all of which are bulk materials
of generally low value; and (2) heavy
mincrals, gems, and netal sands such as
those containing tin, titanium, iron and
chromium mincrals, diawonds, gold, and
platinum,  Jhese materials are of high
vilue but constitute at the most only a
few percent of the volume of the deposit.

—Michael J. Cruickshank*

Most of these deposits arc found in
proxinmity to the coast within 100 m of
water depth, whereas others such as nodules
of phosphorite, metalliferous muds, or
precious corals are found farther from the
coast and in water depths up to 1,000 m.

The most common of the deposits are
the construction materials. For cexample,
sand and gravel arc mined very extensively
in Japan, the United Kingdom, and northern
Europc.

Japan mines 60 to 70 million m3 of sand
each ycar utilizing about 1,000 small
dredpes.  Most of the operations take
placc in the Sca of Japan and in the
Inland Sca ncar Hiroshima. These
operations, which take place mostly within
2 km of shorc in water less than 20 m
deep, supply almost 20 percent of Japan's
construction requirements. In the North
Sca arca of novthern Europe about 100
dredges are operated by 10 different
nations, particularly the United Kingdom,
Sweden, and France, to minc about 30
million tons cach yecar of sand and gravel
aggregates.

Tin mining offshorc has been a major
industry for many ycars in Thailand and
Indonesia. As many as 16 major dredges
have operated in the coastal arcas of
islands, generally in water depths of less
than 15 m with total digging depths of
less than 30 m. In Thailand, small dredges

Michacl J. Cruickshank was a Technical Assistancc Expert, UNDP, Rangoon, Burma, and
is now with the United States Geological Survey, Reston, Virginia.
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operated by tin poachers have numbered as
many as 3,000 at one time.

Diamonds were mined for.several years
off southwestern Africa, close to-shore.
Technical problems due to rough .sea v
conditions resulted in the closurc of the
opcrations pending further rescarch on the
problem, but much of the area is still of
interest. Other operations for iron-sands
and titanium sands are found in Japan near
shore and in Australia and New Zealand in
beach arcas.

ONSHORE MINING

Mining in the coastal zone onshore is
quite common throughout the world, because
historically there have been immediate
advantages in such a location due to easy
accessibility. Use of the coastal wetlands

and waters has been made for disposal of
mine waters and dumping of waste materials
from the mine and processing plants. With
large operations, significant adverse
effects may recsult.

SOUTHEAST ASIA AND THE PACIFIC REGION

Present or potential offshore and

coastal mineral activitics in Southeast Asia

and the Pacific are reviewed in Table 1.

CHARACTERISTICS OF OFFSHORE
MINING ACTIVITIES

Some relevant characteristics of off-
shore mining activities for construction
materials, tin and heavy minerals are
given in Table 2. Other notes on
limitations of mining depth and brecakeven

TABLE 1. Overview of offshore mining and mineral deposits in Asia and the Pacific

Country Active Mining Potential
China Sand, iron, nickel, titanium & | Gold, diamonds
other detrital minerals, coral
Fiji Coral sand Gold, iron, copper, phosphates
Indonesia Tin, titanium, sand Tin
Malaysia Tin (onshore), iron, bauxite Tin (offshore)

Papua New Guinea | Limestone, gravel

Philippines None

Singapore None

Solomon Islands Construction materials

South Korea Silica sand (onshore)

Thailand Tin

Trust Territories | Coral sand, basalt rock

Vietnam
limestone, gravel

Western Samoa Coral sand

Coal, silica sand, kaolin,

Construction sands, chromite sand,
limestone for cement, precious coral,
gold, phosphate, corals

Gold, iron, chromite, silica sand,
precious coral, coral sand

Sand

Chromite, gold, bauxite, precious
coral

Titanium, thorium, garnet

Rock salt, coal, fluorite, limestone
for cement

Phosphates

Coal, iron, titanium, coral

Sand, precious coral
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TABLE 2. Some characteristics of offshore mining activities

Construction
Characteristic Materials Tin Heavy Minerals
Ore mineral Rock, shells, Cassiterite Iron (Magnetite), tita-

silica, coral

nium (Ilmenite, Rutile),
Gold (Native Metal),
Thorium (Monazite)

60%-100% depending
on sand/gravel ratio
and local construc-
tion needs

Percentage ore
mineral in deposit

1/100 of 1%

3-5% or less

Dependent on local
need; 30,000~

Normal annual
through-put

Limited by dredge
capability; 2

Limited by dredge
capability; 1-3 million

300,000 m3 million m3/yr m3/yr
Average 1life of 10-100 yrs 70 yrs 10-50 yrs
deposit or ficld
Thickness of typicallf 3-20 m 1-30 m 1-15m
deposit
Water depths 0-100 m 0-100 m 0-100 m

Clamshell, plain
suction, drag
suction

Type of dredge

Bucket ladder,
suction cutter

Bucket ladder, suction
cutter, bulkhead with
dry loaders

Amount of orc 4,000-5,000 m- 0.6 m3 0.1-250 m3

mineral transported

to shore per 5,000

m3/day excavated

grade arc woitten specifically for tin 45 m. There are structural limitations

mining but arc applicable also to other
heavy minecrals.

MINING METHODS

There are two basic methods of dredging:
mechanical dredging using a bucket-ladder
or clamshell dredge, and hydraulic dredging
using a suction pipe which may bec assisted
by a mechanical cutting or digging device
at the intake. Dredges used for mining
construction materials may be quite
mobile, but gencrally the dredges for
mining heavy minerals are large, more or
less stationary digging units with a
complete processing plant for concentration
of the minerals on-board.

LIMI'TATIONS ON MINING DEPTH

Bucket-1ladder dredges are most commonly
used for tin mining. In the past their
digging depth has been geanerally limited
to less than 33 m, but in most cases this
limit has becen poverned by the depth of
the deposits explored. Deposits over 33 m
deep have been worked on land in many
arcas. In 1978, Billiton Corporation
Maatschappj TIndonesia B. V. commissioned
a dredge to work offslhore to a depth of

in going beyond this depth with a bucket-
ladder dredge, although those limitations
may be overcome by new materials and

modified design.

Hydraulic dredges utilize a much lighter
ladder or lifting system than the bucket-
ladder dredge and arc not so limited
structurally in their depth capabilities.
Extended-ladder hydraulic dredges have been
used for mining sand and gravel from depths

of over 61 m in West Africa.

Deep-seabed

hydraulic dredges have beeu utilized at
depths of 5,486 m, a fact that indicates
no technical limits to the depth of
hydraulic dredging.

Bucket-wheel excavators
on land and provide a high
bucket rotation similar to
ladder but of much lighter
configuration.

arc widely used
torquc continuous
the bucket

and simpler

In combination with a
suction dredge, the bucket-

wheel dredge

can be designed to give bucket-ladder
capabilities at depths to 65 m and beyond
depending on the design capacity of the

dredge.

and Ellicot Machinery, Inc.

Both THIC Holland in the Netherlands

, in the Unit~d

States have designed bucket-wheel hydraulic
dredges for mining decp alluvial deposits
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TABLE 3. Offshore dredge operating statistics, Thailand, 1977-78°

Average Break-
Grade even
Opcrat-l Cubic Excess of Original Drcdged Grade
ing Mcters Value Costs Value Capital kg /m kg/m3
Company & Dredge Davs/yvy Treated Us § Us § Over Cost Costd (Sn Metal)] (Sn Metal)
AOKAM TIN
NO 2 (14 cubic feet
capacity) 278 2,161,000 6,894,000 1,453,000 5,441,000 2,560,000 0.23 0.048
NO 53 (15 cubic feet
capacity) 304 | 2,853,000 9,101,000 1,523,000 7,578,000 Not known 0.23 0.048
SOUTHERN KINTA
Takuapa 16 inch
suction 305 912,000 6,074,000 1,352,000 4,722,000 1,650,000 0.48 0.107
TONGKAH HARBOR
NO 1 (15 cubic feet
capacity) 282 [1,842,000 4,605,000 1,284,000 3,321,000 Not known 0.18 0.050
AVERAGE 292 (1,942,000 6,669,000 1,403,000 5,266,000 - 0.25 0.052

“Data adapzcd from data given in World Mining (March 1979), p. 79.

“The dredges listed were built in the 1960s or before. Examples

their capital cost

arce:

1. Billiton International Metals
2. P. T. Timah

3. 0. M. 0. {Thailand)

4.

Heinze Basin Proposed

30 cubic feet
24 cubic feet
16 cubic feet
12 cubic feet

capacity
capacity
capacity
capacity

"BIMA"
"BELITUNG 1"

$25 million (1979)

$15 million (1980)
$ 4.6 million (1975)

of new dredges, their cubic foot capacity and



offshore. The Indonesian State Mining
Co., P. T. Timah, has explored and is
cvaluating a tin deposit offshore of
Bangka Island, at a depth of 70 m.

It may be concluded that exploration for
tin deposits offshore may uscfully be
carried out to water depths of 70 m and
that there is no technical limitation to
the mining of deposits at that depth if
cvaluation shows them to be otherwise
cconomic.

BREAK-EVEN GRADE AND DREDGE PERFORMANCE

The data displayed in Table 3 emphasize
the favorable cconomics of offshore tin
mining at thec present time. These are very
rough figures and do not take into account
various contingencies that might be
applicable to other arcas, or any changes
in the price of tin. Tt may be concluded,
however, that values of 50 g/m3 or higher
are of possible economic significance.
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ANALYZING THE IMPACT OF OFFSHORE MINING OF

CONSTRUCTION AGGREGATES

INTRODUCTION

Urbanization and industrialization create
strong demands for mineral resources. The
best known arc those for metallic ores and
petrochemical feedstocks. lLess publicized,
but still very important for future growth
and development, are the demands for
construction minerals: sand, gravel,
crushed stone, and fill.!

As an illustration of the importance of
these resources in the United States,
construction of the concrete basement for
a 10 by 15 m house requires 80 tons of
aggregates; 1.0 km of four-lanc highway
requires from 66,000 to 100,000 tons; and
the Verranzano Narrows Bridge connecting
Brooklyn and Staten Island contains over
1 million tons.

Volume dewand for construction minerals
in the United States is greater than that
for all other nonfuel and nonmetal
resources combined. In 1972, the United
States consumed 913 million short tons of
sand and gravel and 792 million tons of
crushed stone,

The mineral aggregates industry produces
a4 product with a low intrinsic value and a
relatively high unit weight. Dry gravel

—Joseph A. Dehais and
William A. Wallace®

weighs 100-120 1b/ft3, while bituminous

coal weighs approximatecly 84 1b/ft3 and
white pine 27 1b/ft3. Both of these other
materials have higher intrinsic values per
ton *han construction aggregates. Thus,
even when hauled considerably farther, they
can still be cconomically competitive.
Current U.S. estimates indicate that hauling
aggregates 32 km by truck doubles delivered
costs and that distances of 64 km to 96 km
become prohibitive. lLonger distances are
feasible by barge if a suitable route and
docking and unloading facilities exist.

Such routes and facilities are limited and
often involve unloading in congested urban
arcas which increases the time involved in
subsequent movement of the product by truck
to the eventual use site and hence increases
overall costs.

Construction aggregate resources are
common and plentiful. The total onshore
resource, however, is not available for
exploitation. Reserves--resources available
for extraction--are scverely limited by a
number of cconomic and noncconomic factors.
Some of these are urban sprawl, highway
construction, land usce rcgulation,
restrictive zoning, increased land values,
and environmental regulation. These
factors have forced producers to seck new
extraction sites which are progressively

*Joseph A. Dehais, Research Assistant, and William A. Wallace, Professor of Public
Management, arc with the School of Management, Renssclacr Polytcchnic Institute,

Troy, New York.
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farther from demand sites. The ultimate
impact of this situation is in ecconomic
terms--increased delivered costs reflecting,
most strongly, incrcases in hauling costs.
This fact, coupled with the cconomies of
scale associated with dredging, indicates
the possibility for cconomically viable
offshore extraction where major sites of
development arc ncar shore.

We have developed an analysis procedure
by which we are able to consider the various
parameters associated with the establishment
of an offshore mining operation and to
evaluate its cconomic viability. The
purpose of this paper is to describe the
procedure we have developed and to present,
in summary, the results we have obtained in
our study of the Greater New York
Metropolitan Arcas. We believe that our
procedure is portable; that it can be
adapted to the analysis of offshore mineral
aggregate mining in any part of the world.

THE ANALYSIS PROCESS

The analysis process which we propose
involves six steps and cach will be
considered in turn. While the information
developed at cach step is essential to a
viable development plan, we beliceve that
the process will be most fruitful if the
order of steps presented here is followed.
Our goal is to reduce significantly the
number of alternatives to be considered as
the process proceeds from one step to the
next,?

It should be noted that cach step of the
process we outline requires a different
type of cxpertise. As such, the adminis-
trative resources required to conduct the
analysis might best be organized as a task
force. The temptation to split the
analysis into a scries of independent and
simultancous substudies should be avoided,
however.

Step 1: Market Analysis

The first step of the procass is to
consider the current nature of the market-
place for coustruction aggregates. Of
primary importance is the determination of
the market arca to be studied. While a
current threat of shortage may scem to
affect only a small urban area or a single
construction project, long range future
development of adjacent arcas may also be
at stake. The fundamental guidelines should
be this: all arcas which arc cither
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presently supplying or have the potential
to economically supply the area or single
project under consideration should be
included in the study.

The sccond consideration should be that
of the material itsclf. The types of
material which arce or will be in demand
should be surveyed. This involves the
consideration of particle size and size
distribution (sorting) nceded to provide
an acceptable finished product. Inherent
in this is a recalistic technical considera-
tion of material standards currently in
force as these may he less a function of
technical requircments than of the types of
material which have traditionally been
available.

Past and current price data should then
be gathered. This provides first, a means
of viewing the dynamics of the aggregate
market and seccond, a benchmark against
which to compare the results of an cconomic
analysis of offshore mining.

Finally it is imperative that some
measure of past and current supply and
demand be made. Since transportation costs
arc a key factor in the delivered price of
aggregates, it is desirable to incorporate
as much detail in these data as is
practicable.

At this point, thec region under study
should begin to divide itself into zones
which share or have shared some commonality
of price, demand, or supply. The inter-
rclationship between these zones can then
be studied through formal analysis, such
as the transportation algorithm.3 1In
addition, relative incquities between
zones can also be considered.

Finally, somec estimate of future trends
in supply, demand, and price must be made.
While this will of course involve the
past and present data gathered, it should
also consider potential new supplies, new
demands, and externally motivated changes
in price.

Step 2:  Geological Analysis

Having obtained a knowledge of the types
and amounts of material which will be
needed, it is now nccessary to determine
where, and in what amounts, suitable
offshore resources are to be found. This
will generally involve ocean survey work
of two types: first, scismic profiling to



determine the depth and extent of geologic
layers bencath the ocecan floor; and second,
core sampling to dctermine the content of
those layers.

While such surveys are generally quite
expensive and it is certainly possible to
begin mining more or less at random, moving
from site to site, such preliminary work
is desirable for two reasons. First,
cconomical offshore mining of mineral
aggregates is largely dependent upon
cconomices of scale and thus the ability to
locate a site or sites with enough reserves
to maintain a production rate that minimizes
idle time. Second, cnvironwental analysis
of cven fairly small arcas is both expensive
and time consuming and limitation of the
study arca can achieve significant savings
in research.

Included in the geological analysis
should also be a consideration of occano-
graphic and meteorological conditions. Data
on winds, storms, visibility, currents,
tidal motion, and wave heights should be
obtained in order to later assist in the
determination of appropriate technological
configurations for offshore mining cquip-
ment. In addition, scasonal factors which
may make mining hazardous should be noted.
Based upon this step of the analysis, the
most likely sites for offshore mining
should he determined.

Step 3: Environmental Analysis

The analysis of potential cenvironmental
effects due to offshore mining must be
considered both with regard to onshore and
offshore impucts. Onshore impacts will
most generally be evidenced in changes in
tidal motion, wave heights, and wave
refraction patterns.  The impuct of these
changes will be in the form of increased or
decreased crosion.  The prediction of these
effects is a fairly new scicence, but some
asscssment of their impacts should be made.

Offshore impacts, too, have physical
aspects.  The mining operation in itself
may involve the release and spread of fine
materials and an increase in turbidity.
Pits in the ocean floor may cause the
creation or crosion of underwater
structures.  In addition, they may cause
a concentration of undesirable materials
or create local anoxic conditions., Adverse
chemical coffects may result from this
concentriation or creation of anoxic
conditions. Also, material released during

mining may in itself causc undesirable
concentrations of some substances in the
water.

These effects have the potential to
significantly alter the composition of
undersca life, especially those species
living on or necar the sca floor. In
particular, the quantity and quality of
food resources may be affected and so
particular attention must be paid to
avoiding spawning arcas. [t should be
noted that mining will, at least
temporarily, destroy the habitat of the
specific mining areca. This is probably
the single most important avgument against
unplanned or random mining.

Part of the cnvironmental analysis must
concern itsclf with the impact of offshore
mining on other human uses of the marine
environment. Study in this arca should
consider, at lcast, the impacts on commer-
cial fishing, rccrcation, navigation,
potential oil cxploration or production,
and waste disposatl.

Step 4:  llazard Analysis

At this step in the process, a careful
delineation is made of the hazards inherent
in the mining operation. These hazards can
be chronic or cpisodic in nature. Chronic
hazards are typically due to the mining
operations and are pervasive in their
impact on the environment. FEpisodic events
arce accidental and intensive in their
effects.

Public policies can be designed to
reduce the frequency of the hazardous
cvents or their potential impact. Policies
can focus on reducing the impact before the
cvent or after it occurs. Examples are the
requirement for safety equipment on the
mining site or establishment of public
programs to assist the fishing industry in
the case of damage to their fishing
grounds.

Step 5:  Technological Analysis

lHaving established a set of ecconomically
viable and otherwise acceptable sites for
offshore mining, it is now necessary to
letermine an appropriate technologicai
configuration for mining at cach site. We
must cmphasize that the technology suitable
to onc of a group of sites may be suitable
to all, some, or none of the other sites.
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The choice of technology will be a
direct result of the parameters already
established: amount of material necded
(Step 1); characteristics of the site or
sites considered (Step 2); cnvironmental
concerns (Step 3); and potential hazards
(Step 4).

There are many types of cquipment
available, cach of which has its own unique
and individual characteristics. Such
cquipment may be leased (with crew),
bought, or purchased new and designed to
particular specifications. All of the
available alternatives, both as to type of
cquipment and as to lcase or purchase,
should be considered.

Involved in tle choice of a technologi-
cal configuratior are two components
external to the mining operation itself,
First, some means must be determined for
moving the material mined to shore, and
onshore surge sites will need to be
established.  Sccond, the material reauired
may require washing, sorting, or blending
with onshorce or other offshore material to
produce an acceptable product.  The result
of this analysis should be a range of
technological choices with associated
costs.

Step 6:  Lconomic Analysis

Economic analysis of the various
acceptable alternative locations and
configurations must be considered both
from the point of view of the cconomic
success of the enteiprise itself and from
consideration of the broader economic
impacts of such an operation,

The viability of the enterprise can be
measured by its return on investment given
certain price and/or profit levels. Thus
it is necessary to again perform the market
analysis of Step @ incorporatirg a site or
group of sites. By means of the transpor-
tation algovithm, it is possible to
estimate total sales from offshore produc-
tion as a function of the price of the
product and thus to determine annual return
and hence profitability.

The problems of a broader cconomic
analysis can best be illustrated by two
contrasting cxamples, cach considered under
the assumption of projected, or actual,
shortage of supply. If it is found that
onshore sources are and will be less
expensive than offshore production, an
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essentially uneconomic offshore operation
may require subsidies to provide for
desired development. If onshore sources
arc morc costly, onshorc producers will
quickly be forced out of the market unless
countermecasures of an opposite effect are
taken.

CASE ANALYSIS: THE GREATER NEW YORK
METROPOLITAN AREA (GNYMA)

For the past thrce ycars, we have been
engaged in a rescarch project concerned
with analyzing "The Impact of Offshore
Mining on the Costs and Availability of
Construction Mincral Aggregates in the
Greater New York Mctropolitan Arca in the
USA."% While our particular focus has
been on the cconomic impacts of offshore
mining, other rescarchers have been
studying the cnvironmental and geological
aspects of offshore mining. The analysis
procedure described above has been derived
as a result of this work. As an illustra-
tion of this procedure, the results of the
GNYMA study arc summarized below. It is
considered that the general methodology
may be applicable to similar situations in
Asia and the Pacific. lowever, we must
cmphasize that while our conclusions, as
presented in brief form, may appear
unambiguous and definitive we arce convinced
that there arc many questions still
unanswered.

Market Analysis

The GNYMA has been established as an
arca including twenty-five counties in the
states of New York, Connccticut, and New
Jersey centering around the city of New
York, U.S.A. While the focus of any
shortage will be upon the metropolis
itself, the region as a whole is relatively
sclfsufficient in construction mincrals
with limited amounts of material crossing
its borders in either direction.

The type of material most in demand, and
in which a shortage is most immincent, is
coarse sand. This is the type of material
which makes up the majority of the sand
used in concrete and in asphaltic paving
mixtures. The price of this material has
been rising rapidly in recent years and
averaged about US $2.40 per ton in 1978 at
a mine, cxclusive of transportation to
sites of demand.

Available supplies are declining
rapidly with some scctions of the region



anticipating no production at all within
two ycars. A study of production data for
the period 1970 to 1975 indicated that

the area's maximum potential production of
sand and gravel was 25 million tons per
ycar; currcnt estimates by producers
indicate that only 16 million tons per
year can be produced, and that rate is
declining.

Regional demand was estimated for the
years 1970 to 1975 on the basis of end
usc, cmploying technical cocfficients which
have becn derived on the basis of input-
output analysis to relate the dollar volume
of construction activity to the amount of
aggregate rcquired. During that period,
annual demand ranged from 7 million to
16 million tons. On the basis of this
data, annual demand for the period 1980 to
2000 is projected to average 13 million
tons per ycar.

The region was divided into nine zones,
cach with an associated supply and demand.
Transportation costs, both within and
between zones, were cstimated and the
resulting figures incorporated into a
transportation algorithm. Reserves were
estimated in consultation with producers
and incorporated into the transportation
algorithm on an annual decremental basis,
This analysis indicates that the region will
experience critical shortages between 1982
and 1986; that is, demand will cxceed

supply.

Geological Analysis

A survey of cxisting data was made which
indicated a potentially large number of
cconomically feasible sites. These include
sites along the castern shore of New
Jersey, in New York Bay, along the south
shore of Long Island, and in Long I[sland
Sound. The total number of such sites, all
of which appear occanographically and
meteorologically suitable, is on the order
of 100. Tt was noted that sites close to
shore, in general, would require less
scaworthy dredpes.  We have limited our-
sclves to the study of five offshore
"arcas' which on the basis of the data
available appeared to offer the most
commercially desirable material. One of
these is off the coast of New Jersecy, one
in New York Bay, onc off south shore Long
Island, and two in Long Island Sound.

Environmental Analysis

This substantive arca poscs the most
unanswered questions. Since offshore
mining of any duration has not been
performed, most environmental impacts
remain unknown. An operation which was
begun in Long TIsland Sound in the 1960s
was halted because of inadequate
cnvironmental information. Significant
rescarch effort has been expended in trying
to understand the physical effects of
offshorc mining, and it appears that mining
may be able to prevent erosion in some
cases. We believe that a pilot operation,
with coordinated monitoring and study, may
posc the best means of obtaining relevant
information.

Hazard Analysis

Delincation of the hazards associated
with offshorc mining operations is just
commencing. TInitial work has focused on
the environmental impacts of chronic
turbidity in the arca surrounding the
mining operations. Data for cpisodic
cvents, including barge accidents and
on-site hazards, arc being developed. This
information will be used to develop a risk
profile for cach prospective site.

Technological Analysis

On the basis of public data on dredging
bids maintained by the U.S. Army Corps of
Engincers, and with significant assistance
from their staff, we were able to establish
representative costs and production rates
for the various types of dredges which have
been used for harbor activities, fill
production, and beach replenishment in our
study areca.

Wherecas it is felt that sophisticated
occan-going dredges will probably be
required off New Jersey and the south shore
of Long Island, simpler or less cxpensive
technologies should be appropriate for
other sites. We anticipate that hydraulic
dredges, which pump material from the
occan floor, will be more environmentally
acceptable for all sites than mechanical
dredges which 1ift material in some
configuration of open container.

We anticipate that dredged material will
be washed and sorted onboard or alongside
the dredging vessel as a means of minimiz-
ing transportation costs to shorc and
eliminating the neced for onshore disposal
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of silt and fines. Transportation to shore
may be either by a selfcontained dredge or
by barge. The surge site will process the
material only to the extent of blending
material from the mining operation with
othcer material to form an acceptable
product. As such it will be a temporary
storage facility of relative small size

and cost.

Econamic Analysis

Incorporating the results of our
technological analysis in the transporta-
tion formulation described above by
allowing cach offshore site to act as a
supply zone, we have estimated total
potential sales for cach of the technolog-
ical configurations identificd. We
estimate that, depending upon configuration
and permitting unlimited mining at all
sites, offshore operations would provide
70 to 90 percent of all fine aggregates
consumed in the GNYMA. Allowing our
highest estimated costs to double reduces
this figure to approximately 50 percent.
Similarly, the average delivered cost of
matcerial in the region would be reduced by
approximately 40, 25, and 20 percent
respectively,

We have undertaken a detailed rate of
return analysis on only one site-
configuration alternative to date. We have
considered a large (27-inch hydraulic)
scelfecontained hopper dredge with an
effective production rate of 4.5 million tons
per year operating off the south shore of
Long Island.,  We assumed that the dredge
would be purchased new in 1978 with all
necessary supplemental equipment at a cost
of US $15.2 million. The anticipated price
of mined material at surge was set at
US $3.48 per ton, the average of the 1978
at mine prices in the four onshore zones
where such surges could be located. On a
20-ycar basis this investment would yield
a rate of return of 13 to 14 pereent,

In all of these analyses, a royalty of
us §.25 per ton to Government was assumed.
In addition, 1t was assumed that the 1978
production limit of 1o million tons from
onshore producers was available, i.e.,
that no shortay» had occurred.  We must
also note that for the rate of return
anilysis we chose cssentially the most
expensive technological configuration
which we could contemplate with costs far
higher than those currently applicable to
leases of other configurations or to the
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purchase of older equipment with the same
configuration.

Recommendations

Our analysis has indicated the follow-
ing: that offshore material will be
necded to meet future demand; that suitable
material cxists offshore; and that such
material can be mined economically subject
to the satisfying of environmental
concerns. We have rccommended that at
least onc pilot operation be established
with rigorous monitoring for environmental
effects.

Conclusion

By means of the analysis procedure
outlined hercin, it is possible to evaluate
the possibility of establishing an offshore
mincral aggregate mining operation to serve
any arca of demand. By means of this
stepwise methed, the number of alternatives
is, or can arbitrarily be, limited for
succeeding steps.  Tn addition, and perhaps
more importantly, the necessary policy
and/or regulatory concerns associated with
each alternative will be implicitly
brought forward for consideration and a
well-planned and coordinated result can
be obtained.

Although we do not purport to have
extensive expertise with developing
economic systems, we offer the following
considerations:

e Given the cconomies of scale
associated with offshore mining of
construction mineral aggregates, it
is likely that any franchise tendered
for offshore operations will cven-
tually confer upon its holder some
measurc of market control within a
frec market system. Depending upon
the amount of production desired or
allowed, this power could range from
market “cadership to market dominance
espec.wily if onshore production is
more costly. Therefore, the public
value of such a franchisce must be
considered and appropriate taxation
policies developed.”

e Modern dredging equipment ranges
technologically from the simple to
the exceedingly complex. For
example, a clamshell dredge is
little more than a crane with a
bucket on a floating platform while



a large hydrobarge may include
sophisticated automatic process
control equipment. Considerations
of local employment goals or cconomic
independence may indicate that a
somewhat more cxpensive but simpler
technology is more appropriate to
broader developmental aims.

e Given the transportation costs of

mineral aggregatcs, it is rarely
possible to cxport the finished
product although the possibility
should be investigated.® However,
it may be possible to utilize mining
equipment in various arcas of a
country or in other countrics on a
scheduled basis. This essentially
requires a commitment to onboard
processing of dredged material and
an appropriate increase in the level
of inventorics maintained at cach
surge. Thus it may be appropriate
to investigate more than one area
of demand before considering
technological configurations.
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or river channel maintenance and for
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using the borrow pits resulting from
thesc mining operations as sites for
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filling with dredge spoils, and
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An cxcellent analysis of this problem
for developing economic systems is
found in Malcolm Gillis. Taxation and
Mining: Nonfuel Minerals in Bolivia
and Other Countrice (Cambridge,
Massachusetts: Ballinger Publishing
Company, 1978).

We must remark that the possibility of
one sitc scrving morc than one
metropolitan arca on the East Coast
of the United States is being
investigated. The ability of large
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cheaper costs of water transportation
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markct being served by a single
hydrobarge with multiple offshore
mining sites worthy of study.



THE IMPACT OF OFFSHORE PETROLEUM EXPLOITATION
ON THE COASTAL REGION: AN OVERVIEW

INTRODUCTION

An overview on offshore petroleum can
focus on a number of different problems
and points of view, but because of time
constraints onc has to make choices.

This paper will try to put offshore
petroleum development in its wider
cconomic context from a producer country's
point of vicew. The paper will touch upon
the problems that arisc during the phases
of offshore development, outline the
impacts of these phases of development,
and indicate how these impacts can be
dealt with in terms of public policy.

DEPLETION POLICY AND THE ECONOMIC
CONTEXT OF OFFSHORE DEVELOPMENT

The central question for any natural
resource development is the rate of use,
be they mincrals, fossil fuels or forests.
For nonreproducible natural resources, it
means that the amount uscd this yecar will
not be availablc next year. For some
natural resources, such as air and water
(in some regions at least), we do not
worry about this ycar's versus next year's
use becausc they are not scarce. The
concept of scarcity has a variety of
meanings for different persons. Economists
tend to define scarcity in reclation to
demand. 1In their thinking, the indicator

—Volkmar J. Hartje*

for scarcity is the price of a natural
resource.

The economist's concern is the behavior
of privately owned companies and the
questions of whether and how their profit
motive in extracting resources coincides
with the public interest. Although the
days when private oil companics owned the
0il resources or held oil licenses have
long since vanished for most of the
countries in the Third Wor'd, the concept
developed for analyzing the behavior of
private companics can be useful for
publicly owned oil companies and for
public policy as well.

An optimal oil depletion policy
maximizes the net present valuc of profits
or some other indicator of surplus for
different exploitation paths. Critical
in this context are the costs that are
included in this net present value
calculation. They consist not only of
the capital and operating costs of finding
and producing the oil, but include the
user cost as well.,” These uscr costs are
the opportunity cost for producing this
year or for this generation instcad of next
year or for the next generation.

The application of the user cost
principle implies that the price of natural

*Volkmar J. Hartje is with the International Institute for Environment and Society,
Science Center Berlin, Berlin, Federal Republic of Germany.
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resources will rise, independent of actual
extraction costs, as the stock of the
resource becomes more and more depleted.

The user cost, and thus the price, are
assumed to be dependent upon the real
interest rates or the time preference rate
of a society. This concept can be broadened
to look at natural resources as a capital
assct with similar qualities as the man-made
capital stocks of a society. The question
of depletion policy thus becomes the
question of: "What is the best composition
of a capital (natural and man-made) stock
that we should use and leave for the next
generation?" The user costs are reflected
in resource rents and these rents can be
invested in man-made capital asscts. Thus
the depletion of natural resource stocks

can be compensated by increasing the man-
made capital stock.

If one country owns resource stocks and
must make decisions concerning the deple-
tion of these stocks, it must first make
decisions concerning the time preference
rate, the usc of the rents, the type of
surplus to be maximized (taxes, company
profits, or forecign exchange), and the
alternative investment opportunitics.

The time preference rate will largely
depend on the macrocconomic impact of the
rents and the alternative investment
opportunity. Since the small producer
will most likely be a price-taker,
relatively large rents will accrue due to
OPEC prices, and these revenues will have
a critical impact on a country's cconomy.
For the macroecconomic impact, the balance
of payments effect and the absorptive
capacity of a country for capital projects
arc most important.~ Using North Seca
examples, Great Britain decided on an
expansionary development path for balance
of payments rcasons,” while Norway decided
on a go—ilow policy for absorptive capacity
reasons. Such different depletion
policies can bhe achieved by two
mechanisms--licensing and regulation,
and/or taxation®--if onc decides to work
with private companies as Britain and
Norway did. A restrictive licensing
policy and a severe tax policy will slow
down the depletion process while generous
licensing and tax policies will speed it
up.

A sccond question is: '"What happens to
the tax revenues?" The temptation to use

these revenues for income transfer
purposes scems to be very high, In the
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Netherlands, the government used a large
share of its revenues derived from the
offshore gag for income support for private
households.” When the gas production
declines, the government will face the
problem of finding other revenues or
cutting these expenditures. In Britain,
the government is planning to invest the
revenues in capital improvements, but has
to make a serics of decisions as to which
type of capital improvements. The private
industrial capital stock nceds the most
upgrading. Thus the question becomes:
"How can we channel the money for these
purposes into the private sector?"

A third question is: "Who controls the
exploration and production process?" In
the Third World, the days of concessions
are over and nationalization, participa-
tion, and service contracts have taken
their place.” These contractual arrange-
ments mean a larger national and usually
governmental control over production.
However, control of exploration, process-
ing, and marketing is limited by the
advantages of the major oil companies in
these areas.

The present dependence of any country
on the expertisze of the oil majors to
operate an oil industry, and the necessity
to maintain the oil pricing cartel, limit
the control of government and necessitate
arrangements that allow what is considered
a fair return by the major oil companies
whether the costs for their fair return
are borne by producer or consumer
countrics. DBritain is as dependent as
any other country outside the United States
and centrally planncd economies on the
import of technology, thus also limiting
national control. These factors--time
preference rate, absorptive capacity of a
country, and ability to control--will
shape the overall depletion policy, but it
might be modified by factors that are
present on a microlevel during the various
phases of offshore development.,

THE OFFSHORE DEVELOPMENT PROCESS

The offshore development process tonsists
of four phases: cxploration, field
development and production, transport, and
processing and refining (Table 1), The
geology of an area, licensing conditions,
and information about the area determine
how and where offshore exploratory drilling
and subscquent production occur. Several
activities take place onshore, however,



TABLE 1. The stages of offshore petroleum development

National Regional Policy
Stages Issues Participation | Aspects Environment Safety
I. Exploration
-surveys quality low little negligible -
of data
-drilling -licensing | high for control of blow-out
-cost platform con- | boomtown
-success struction and | development,
rate services infrastructure
II. Field de- -licensing
velopment -platform
type
-construction -sites high transport wetlands
--ost bottlenecks workover
-operation -raic of medium chronic fire
production discharges ramming
-support location high growth pole
concept
IIT. Transport modc
pipeline minimum low to medium | little
field breakage
size; coating
welding
quality; accidents
cost;
tanker technical high none
feasibility chronic
discharges;
terminals sites cmployment low| harbor siting operational collision
costs supply medium discharges ramming
IV. Processing market medium growth pole water § air fire
sites pollution cxplosion

such as construction of cquipment, servic-
ing of offshore activities, storage,
processing, housing of manpower, and so
forth.

The off- and onshore activities have
impact on other arcas on land, on sea, and
on the sea floor. It should be ensured
beforchand that these impacts are coordi-
nated with other goals of a society and
arc compatible with other sectors of the
ccononmy. ‘this coordination must be timed
so thuat the sequence of steps in the
development process itself avoids delays
when high capital costs are invelved. The
process of planning the offshore develop-
ment itself is usually performed by the
contracting oil company and involves
highly sophisticated planning techniques
such as PERT, model simulation, and
detailed engincering .'ln.'llys‘.cs..‘Q Howcever,
the coordination of these activitics with
other competing uses of space, and with
other scctors of an cconomy, remains the

function of a producer country's government.

Spatial planning onshorc implies
coordination with regional policy, in
particular with respect to the siting of
the necessary infrastructure, transport,
housing, othe:* services, energy, and
sclection of sites for onshorc support
facilitics for offshore development.
Spatial planning offshore might sound
“ar-fetched, but possible conflicts with
other marinc uses, mainly fisheries and
shipping, may make planning necessary,
particularly in coastal arcas where these
conflicts arc most likely to be frequent.

Coordination with other sectors of the
cconomy will have to be undertaken to
ensure maximum participation of the national
cconomy in the development process itself
and to avoid shortages in other sectors
that compete with the development project
for goods, scrvices, und manpower.
Increased participation in the national
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economy can be required by contractual
arrangements or by regulations. The extent
of such participation will depend on the
capacity and cxperience of the industries
concerned, if costs are not to increase
disproportionately.

Surveying the capacity and experience
of the national industry, planning for
their improvement, and the promotion of
these industries are instruments used to
increase national participation. For
example, the Department of Trade and
Industry in Great Britain commissioned a
study on the present status of the contract-
ing industry and on the nced for the
improvement of their market position,
including training, cducation, and
rescarch. In addition to the involvement
of the national supply industry, the
training and recruitment of national labor
should be studied and planned.

The huge amount of supply necessary might
create shortages in a small country or in
a peripheral region in a larger country so
that goods and manpower have to be imported,
creating bottlenccks in the transport sector
and in storage facilities. Thus, the
potential impact should be studied and plans
made to avoid or mitigate such shortages.
The size of these microimpacts will depend
miinly on the depletion policy but also on
the capacity of a national cconomy and the
region to handle these impacts. lere, on
the impact level, might be the place for
arguments for a slow depletion policy.

Furthermore, the offshore development
process must be coordinated with other
societal goals, most important, safety and
cnvironmental protection. lere, the
development of regulations and their
enforcement arc nccessary. Offshore rigs,
pipelines, storage facilities, terminals,
and tankers arc accident pronc. These
accidents will involve a loss of capital,
a loss of production and revenues, and of
lives, as well as cenvironmental quality,

All offshore activities have a potential
for quite a sizcable operational discharge.
Today, a number of technologies are availa-
ble to reduce these discharges. However,
the application of these technologices has
to be required and their proper use by
companics and their work force must be
insured. Regulations must be developed,
cquipment certified, manpower trained,
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treatment facilities provided for,
contingency plans developed, and contin--
gency equipment deployed.

THE EXPLORATION PHASE

The exploration phase can be divided
into the survey Bhase and the exploratory
drilling phase.l The survey period
involves aerial magnetic and gravity
surveys and shipborne seismic surveys.

The information gencrated by these activi-
ties is used to identify promising tracts
and to bid for exploratory drilling. These
surveys usually do not involve high onshore
or offshore impact cxcept for the use of
explosives in seismic surveys. To avoid
this impact, the usc of explosives has been
abandoned and a propane oxygen gun is now
in use.

Exploratory drilling to determine if
there is actually a reservoir present has
a sizeable impact since it involves the
construction and operation of platforms.
With a success rate varying fr?m 1 in 4 to
1 in 20 in offshore wildcats,] the number
of exploratory wells drilled can be quite
high before a ficld is found that is worth
developing. 0il development in the North
Sea under scvere weather conditions con-
tributed to a number of innovations in
platform technology so that an operator
now has a choice between a number of
platform types (Table 2). The cost of
drilling onc cxploration well varies between
US $3 and 15 million,12 whereas the cost
of the drilling platform can be up to
US $80 million.

Drilling services, which include the
operation and buildin% of drilling platforms
and drilling vessels, 3 provide an oppor-
tunity for participation by the national
economy. These drilling activities neced
onshore support structurcs for transport,
repair, housing, and health services,
which must be planned and provided. ‘The
drilling process always involves blow-out
risk. Although the industry has developed
a number of technoleogical devices to reduce
this risk, there remains a blow-out risk
duc to human crror. Thus, cmergency plans
and cquipment to protect the crew and the
environment are urgently nceded. In the
North Sca, both the governments involved
and the oil companics developed plans and
deployed cquipment.,



TABLE 2. Platforms in offshore development

Fixed

Floating

Type Stationary

Mobile

Mobile

Fixed

Jack-up

Semi-submers. Vessel

Max. Conventional 300 300
water anchoring 130 100

depth  Dynamic

(m) positioning 600 600
gg:ithg ton up to 200 up to 40 up to 70 up to 40
Operating cost/day .- 25 - 50 45 - 85 35 - 50
Source: Commerzbank, 0il and Gas from the North Sea, supra n. 12, p. 12,

FIELD DEVELOPMENT AND PRODUCTION

When exploratory drilling is successful,
it has to be decided whether the reservoir
is economically viable and, if so, how it
should be developed, how the oil should be
transported, and where it should be
marketea. To determine the size and cxtent
of the field, further exploratory wells
must be drilled while the preparation for
development itsclf begins. [If the field
cxtends beyond a licensed block, arrange-
ments arc necessary to avoid common pool
problems. In the North Sca, onc ficld,
FRIGG, crosses national boundaries, and a
special committee between No.way and Great
Britain was ecstablished to deal with the
common pool problems involved (Figure 1).16

The type of platform most appropriate
for the field must be identified, con-
structed, assembled, put in place and
erccted. For deeper waters, the platforms
arc so large that normal shipyards arc not
adequate and special flatsites have to be
identified and prepared. For cxample, the
platform for the Thistle field is about

295 m high and weighs about 30,000 tons.l7
The cost for such a platform varies between
US $150 and 300 million.18 1n the

North Sea, the investment costs per barrel
daily capacity went up to US $6,000 and
$7,000 compared to US $200 in the Middle
East and US $1,800 in the Gulf of Mexico.
These figures indicate the size of the
market for a national cconomy in offshore
development supply ranging from drilling
services to steel and cement production,

In Britain, the value of orders by offshore
operating companies was around US §2
billion in 1976, with the British

share at 57 percent. The employment
effect is not as impressive; e.g., for
Scotland, 691000 jobs have been

calculated.

During the development phase, onshore
impact will speced up as a construction
site and service centers arec built and
become operational, Unplanned, this
process will result in a boomtown pheno-
menon with all its undesirable consequences.
The Scottish Development Department issued
guidelines for the planning of onshore
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activities, emphasizing a growth pole type
of approach, with the following
advantages:2 avoidance of scatter develop-
ment, fuller use of existing support
services, cconomic provision of additional
services, and grecater likelihood of
diversification after decline of offshore
activities.

As far as the major service centers are
concerned, the clustering of activities is
desired by the oil companies becausc they
require a sizeable manufacturing base, a
diversified labor market, certain trans-
portation facilities, a large housing stock,
and the provision of other services. In
Britain, Great Yarmouth and Aberdeen--both
medium-sized towns_with an ocean-rclated but
declining cconomy?3--developed into the
major service centers.

If such towns do not exist in the arca to
be developed, they will have to be con-
structed with the necessary infrastructure,
housing, and other community services. The
time horizon for offshore development from
first cxploration to production is between
five and cight ycars, quite long for a
private investment, but not so long for
the building of a new town, particularly if
the development exceeds the capacity of the
local construction industry. [In Aberdeen,
it has been calculated that offshore
development has provided about 4,000
employment opportunitics. [f onc assumes
a multiplier of 1.5, about 6,000 jobs could
be created and, with a dependence rate of 3,
there would be an influx of a new population
of about 24,000.

During production, oily water discharges
occur including production water, displace-
ment water, and water run-off. Before
treatment, production water contains up to
3,000 parts per million (ppm) of oil.
Unless treatment is required, pollution
will be significant. For example, for 100
million tons of production per yecar, 66,000
tons of oil will be discharged, assuming
10 percent displacement water. If maximum
oil content is 50 ppm, discharge of oil will
be reduced to 1,100 tons annually., In
Britain, the discharge standard is 50 ppm,
an attainable stundurd,,givcn present
trecatment tcchnol()gi.c.f..—)J

In addition, the platforms have an
associated accident risk due to, e.g.,
fire, explosion, blow-out (during workover)
and ramming.ZG To reduce these risks,
traffic regulations should be devised, and

the platform should be inspected and
licensed for safety aspects by classifica-
tion societies, including, ec.g.,
operational plans and alarm plans.
Furthermore, prior to production, o0il spill
contingency plans should be developed and
the requisite cquipment should be purchased
and strategically situated.

THE TRANSPORT PHASE

The next phase is the construction and
operation of the transport system. For
oil, there is a choice between pipelines
and tanker systems. Although there are
safety problems in handling of liquefied
gas at seca in rough weather, handling and
loading systems have alrcady been developed.
The alternative mode of transport is chosen
depending on costs, safety, and environ-
mental conditions such as the water depth,
characteris&}cs of the sca floor, and wind
conditions.

The use of tankers makes offshore
storage necessary as a buffer between the
continuous process of production and the
discontinuities of tanker operations.
Pipelines arec gencrally preferable to a
tanker system becausc of tanker vulner-
ability in adverse weather. However, if
a tanker transport system is cheaper than
a pipeline, the tanker system will
prevail. In the British scctor,
approximately 60 percent of production
is transported by pipeline“® while this
method services 98 percent of US offshore
production.

The cost of a pipeline is a function of
distance, volume transported, water depth,
and bottom characteristics. In the North
Sca, 1 km of offshore pipecline costs
between US $2 and 3 million.3C The size
of the investments and the cconomy of
scale make the pipeline mode uncconomical
for small outlying ficlds. The length of
a pipeline depends on the market that the
0il will serve, which also determines if a
terminal on the nearest suitable point on
land is sufficient, or if the pipeline must
be connected to the next refinery,

These marketing considerations involve
the overall depletion policy as well and
choices have to be made between an cmphasis
on the national market, c.g., such as the
servicing of a petrochemical industry, and
the international export market. In
Britain, marketing was planned to mect
domestic consumption, but the low sulphur
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TABLE 3. North Sea reserves and production

0il Gas
Countries Reserves Production| Reserves Production
106 tons 106 tons 109 m3 109 m3
1976: 0.2 1976 -
Denmark 39 1980: 1.5 20 1080: 1 to 1.5
West Germany - - - -
e . ‘ 1976: 10.6 1976: 40.0
Great Britain 2,308 1980 100.0 850 1980 45 to 50
g 1976: - 1976: 2.0
Netherlands 13 1980: 2.0 300 1980 24.0
1976: 13.7 1976: -
Norway 760 1980: 50.0 525 1980 35.0
1976: 24.5 1976: 42,0
Total North Sea ca. 3,120 1980+ 150.0 2,550 1980+ 105 to 110

Source:

TABLE 4. Impact on the British economy

0il production in 1978 ...... 53 X 106 tons
Domestic oil consumption 6
in 1978 ...... N 59 X 10~ tons

Investments in 1977 ......... US $3,450x10°

Balance of payments 6
contribution in 1977 ...... US $3,450X10
Taxes 1977 ......... veveee... US $89,672X100
Taxes (cstimated) 1980 ...... US $9,706X10°

Gross National Product 1976.. US $21,890X106

United Kingdom Department of
Energy, Development of 0il and Gas
Resources in the U.K. 1978, supra

P

n. o,

Source:

content of the oil commands a premium of
approximately US §$1 per barrel so that
abeut 40 percent of production is exported.
The export market will usually be served by
crudce oil since product marketing without
the distribution systems of the oil majors
is rather difficult. 1In this case, a
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Commerzbank, 0il and Gas from the North Sea, supra n. 12.

loading terminal will be adequate, providing
the flexibility to serve both the national
and the international markets. Once the
transport mode is chosen, regulations and
regional planning for the transport phase
can be implemented.

The siting of the pipeline, although
usually a straight linec between the field
and land terminals, has to be made
compatible with existing and potential
fishing grounds, particularly if bottom-
feeding fish or spawning grounds are
involved. Usually, this is not accomplished
by routing the pipeline around the fisheries
arca, but by burying the pipeline with a
cement coat to prevent damages from and to
trawl nets and so trawling will not be
interrupted.- If the bottom is sandy,
the sca floor usually will not be stable
and the pipeline may move, thus introducing
a risk of breakage. To avoid such an
accident, permanent surveillance is
nccessary. Present surveillance and
monitoring techniques are not adequate
since they cannot detect the outflow of
5,000 to 10,000 tons of oil along a 100 km
pipeline.

Other than accidents, the pollution risks
with a pipeline are comparatively small,
Pipelaying is performed by specially
equipped ships and the sections of the
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pipes are welded onboard. The weld is
tested by ultrasound and X-ray methods, 32
Debris from the construction of platforms
and pipelines may be left on the ocean
floor causing damage to fishing nets and
raising issues concerning compensation.
Aside from the actual pipelaying and
construction of pipe scctions, the market
and employment opportunities for this type
of transportation are not very significant.

For a tanker-based transport system,
offshore storage tuanks and mooring systems
are required. The transfer of oil involves
accident aad pollution risks, particularly
in adverse weather conditions. Very often,
the storage tanks arc integrated into the
platform structurc, but scparatec systcms
have also been developed and used. There
arc obviously accident risks with tankers.
Given the experience of the last 12 years,
such accidents not only result in loss of
vessel, life, and cargo, but they causc
significant environmental damage as well.
To reduce these risks, IMCO has organized
a scries of international agrcements
concerning ship safety.”®? In addition,
traffic safety schemes with traffic separa-
tion and radar control can be introduced.
There is chronic pollution from tankers in
the form of discharged ballast water. The
present standard trcatment methods--load on
top and segregated ballast tanks--are not
universally employed. Short haul voyages
do not technically allow for ioad on top,
and segregated bailast tanks are required
only for vessels above 40,000 dtw. Smaller
vessels might be cconomical for the
platform-iand-terminal voyages. Thus, the
installation of rcception tacilities and
regulation of their use are necessary to
avoid this source of pollution. These
facilities should be available before
production and transport begins. The lack
of such a facility in the Shetland Isles
at onc terminal caused considerable harm
to the cnvironment during a six-month
period.

The tanker opcrations provide an
excellent opportunity for national partici-
pation in this part of the offshore
development process. The terminal usually
consists of trcatment facilities, gas
separators, storage tanks, mooring and

loading facilities, and the ancillary
support system. One terminal in the North
Sea, Sullum Voe on the Shetland Isles, is
capable of handling 70 million tons of oil
per year from pipelines and vessels, and
costs US $1.4 billion.34 oOn the other
hand, another terminal, at Cruden Bay,
consists only of a pumping station because
the pipeline continues to a refinery on
land at Grangemouth.

The cconomic impact of terminals, even
for one such as that in Sullum Voe, is,
aside from the construction period, quite
small, particularly in terms of employment.
The visual impact of the terminal in Sullum
Voc was considered very significant, given
the pristine characteristics of the Shetland
Isles, and a special commission_was set up
to minimize the visual impact.

THE PROCESSING PHASE

From a regional point of view, refining,
the final phasec of offshore petroleum
development, is only loosely connected to
the offshore arcas. The location of
refineriecs was, at lcast in the _past,
determined by market proximity.3 The
attempts of producer countrics to increase
the value-added of o0il exports by refining
have so far been successful to a limited
extent becausc of the marketing advantages
of the oil majors. The surplus capacity
of rcfineries in northwestern Curope
prevented the construction of additional
refineries around the onshore terminals in
the North Sca.37

The economics of market proximity
probably work in Southcast Asia as well,
but rcgional development objectives might
override cconomics, particularly if there
is no surplus refining capacity. The
extent of refining and processing there
will depend on the national market and
export opportunities for refined products
and chemicals. Refining tends to be
capital intensive and not very cmployment
intensive so that investment in this
sector for export purposes will involve a
trade-orf between balance of payments
considerations and employment objectives.
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SUMMARY OF DISCUSSION ON REGIONAL PERSPECTIVES

The Secretary reviewed the preceding
day's presentations, which included
overvicws of coastul activities in the
South China Sca, the southwest Pacific,
and the North Sea. The North Sea situation
was viewed as a useful example of manage-
ment techniques. For example, when
fishermen opposcd the siting of an oil
pipeline, an opportunity was provided for
representatives of the fishing community
to participate in the site surveys and
analysis of the data. Conscquently, the
reprasentatives chose the same site for
the pipeline as the companies' technical
personncel. Further, when fishermen
complained that it was exceedingly diffi-
cult under the existing legal regime to
obtain compensation for damage to nets
by oil company debris left on the sea
bottom, scveral techniques were employed
to solve the problem. Fivst, the oil
companics were rvequired to undertake a
side-scan sonar survey to prove that no
debris had been left on the sca bottom.
Sccond, special changes in the legal
regime were introduced, making it casier
to prove that a net was damaged by metal
left on the scafloor and, finally,
regulations were promulgated requiring
0il companies to label all equipment used
in the ficlds so that responsibility for
abandoned debris could be more casily
demonstrated.

It was considered that these management
techniques might be relevant to parts of
the Southeast Asian region where trawling
grounds and oil exploration/exploitation
coincide, such as in the shallow bays Lf
the Philippines, the Gulf of Thailand,
and the Java Sca.

A discussion ensued concerning the
influences of oil platforms and activities
on productivity of fish stocks and on
fishing itsclf. It was noted that
platforms may only increcasc the physical
concentration of fish by providing shelter
but that long-term effects on productivity
itself werce unknown. On the other hand,
cvidence was presented that productivity
of benthic foraminifera increased in the
vicinity of a pipeline in Indonesia. It
was considered that a major problem of
platforms was the resultant navigational
conflicts when platforms were situated in
the path eof uwsual trawling runs. In
additior, wor< boats moving to and from
0il platforms often stir up the bottom
and alsc physically interfere with trawling
Tuns.

The discussion of onshore impacts of
offshorc petrolcum develnpment focused
on the cxamples of development of large
hydrocarbon resources in Alaska and near
the Shetland Istands in the North Sca.
The attendant social and cconomic problems
duc to the influx of large numbers of
workers were reviewed. It was noted that
although it was difficult to assess these
problems 1n advance, it was important for
public officials to recognize their
existence and to study similar situations
in order to gain a better understanding of
their complexity. It was recognized that
local authoritics must become intimately
involved in resolving thesc problems, and
that the national governments should take
into consideration the nceds and particular
requirements of local officials.
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III. NATIONAL PERSPECTIVES



CHINA: BRIEF COMMENTS

The workshop was informed of the
development of cxploration programs for
of fshore and onshorce hydrocarbon and other
mincral resources in China since the 1950s.
Many basins with good petroleum potential
had been discovered, as wedl as a number
of heavy detrital and other mineral
resources.  Steps were heing taken to
prevent coastal pollution and to pass
appropriate laws and regulations. It was
consjdered, however, that the government
agencies lacked experience and in this
context the opportunity to lcarn from this
Workshop was appreciated.

In repard to coastal arca development
and management on the national level, it
was felt that an organization should be
established to deal exclusively with the
coastal arcas, and that a comprchensive

- Wang Daxiong and
Chen Degong *

study should be made of natural resource
uses in the coastal arca and of priorities
for their development and management.

Regarding coastal arca management and
development on the international level, it
was suggested that the United Nations
should organize workshops on more specific
subjects such as remote sensing techniques,
protcection from pollution of the coastal
arca, and mineral resources., Further, the
relevant United Nations agencies should
provide cxperts as requested by the
countrics, organize extended training
courses to be held both in-country and
in the United Nations University or other
international organizations, and publish
a newsletter which would disseminate
relevant information and expericences of
various countries.

*Wang Daxiong is Division Chief and Chen Degong is Deputy Principal Engincor,
Department of Marine Geology, Ministry of Geology, Beijing, China.
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COASTAL ACTIVITIES AND EFFECTS IN FIJI

The Fiji Islands are subjected to a
number of natural and man-made events
which can have significant cffects on
coastal areas. The most important of
these are described below.

Natural LEffects

Hurricanes are regular cvents and
particularly scvere hurricanes occur about
three times in a decade. Apart from
normal wind waves and resultant damage
along the coastline, the occasional
passage of the very low pressurc hurricane
center coincident with high tides has
resulted in waves in excess of 10 m
sweeping destructively over small islands.
This phenomenon can be particularly
difficult to combat where the islands
arc low-lying.

Lokas are the Fijian term for a series
of persistent high waves emanating from
ocecanic storms thousands of kilometers
away to the south in the Tasman Sca area.
These waves affect southern coastlines for
a few days damaging jetties and beach
property.

lleavy rainfall introduces much silt
and clay into the major rivers, and the
resultant turbidity is clearly visible in
the barrier rcef lagoons for scveral days
afterwards.

Ew E?? &
BLASK
—Ronald N. Richmond *

Earthquakes and related tsunamis are
natural hazards along two active seismic
zones which have been delincated in the
coastal areas of the two largest islands
in Fiji. Earthquakes in thesc zones
occasionally result in landslides and
slumping which can damage jetties. In
1953 an carthquake of 6.7 magnitude
resulted in a tsunami well over 10 m high
which affected a wide areca in the Fiji
group. Fortunately in many arcas the
force of the wave was broken by the barrier
and fringing rcefs so that only a weaker
1-2 m wave traveled across the lagoon to
the coasts.

Man-madc EZffects

Mangrove reclamation for public use
has recently been the focus of government
attention becausc of the complex land
tenure system in Fiji and the nced for
more farmland. This practice has now
been suspended--not because of environ-
mental issues--but becausc no reasonable
approach has been found so far for fair
and just compensation for loss of
fishing to the owners of native fishing
rights.,

Dredging of coral sand in the barrier
reef lagoon is the sole method of supply
for the cement industry because of the
lack of suitable limestonc deposits
close io the cement factory. This
practice has been going on for some yecars

*Ronald N. Richmond is Director of Mineral Development, Mincral Resources Department,

Private Mail Bag, Suva, Fiji.
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with the compuny moving from site to
site after exhausting cach one. Only
recently has the company been required
to carry out bascline studies to
determine the sediment transport within
the lagoon and the rate of recharge to
arcas already mined.

Tourism is the sccond largest foreign
exchange earner in Fiji next to sugar.
This has resulted in many hotel
developments along the coasts, many of
which desire their own jetties and
marinas. Larly developments of jetties
were done in a haphazard manner with no
requirements for coastal studies. This
has now been corrected with a
requirement for detailed studies of
coastal currents, sediment transport,
and prediction of the effects of
structures on thesc systems.

The method of disposal of tailings is
onc of the problems facing a large
low-grade porphyry copper prospect that
is undergoing a pre-feasibility study.
Because of a scismicity hazard and heavy
rainfall on land, the possibility of
offshore disposal of tailings is being
seriously considered. The site would
have to be in deep water beyond the reefs
and below the thermocline. Marine
bascline data are being gathered at
present in an area which is also near a
mijor tourist resort area. Other
disposal site alternatives that can also be
considered are the reclamation of mangrove
arcas and the infilling of swampy coastal
lowlands.

Wildcat petroleum exploration drilling
will begin in March 1980 in the Bligh
Water arca north of the largest island,
Viti Levu. Prior to drilling, the company
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will have to gather baseline marine data
and submit contingency plans to combat
possible o0il spills. The drilling area
is expected to he surrounded by coral
reefs and be within 20 km of major
mangrove forests and some of the best
tourist beach resorts in Fiji. One

problem that could be critical would be

the great distance to the necarest dense
exploration area in Australia and
therefore the distance from readily
available o0il-spill combatting equipment.

Data are also presently being gathered
to locate areas where OTEC and '"Blue Wave"
energy systems might be feasible. Likely
sites uppear to be concentrated along the
southern coast of Viti Levu.

In general, while there is no
dedicated coastal zone management
authority, powers for various coastal
zone controls are provided for in the
Lands Act, Town and Country Planning Act,
Marine Act, Fisheries Act, Mines Act,
and the Petroleum (Exploration and
Exploitation) Act. Thus activities
concerning mining and petroleum
development come under the control of
the Director of Mineral Development whose
powers also include the ability to
require Comprehensive Environmental
Impact Studies for activities in these
ficlds. This is the only activity area
where environmental impact studies are
required in Fiji at present. One major
present problem is the total lack of a
responsible authority to collect these
data. With the recent formation of an
offshore scetion, the Mineral Resources
Department plans to take on these
activities in the near future.



CURRENT ACTIVITIES IN COASTAL AREA DEVELOPMENT
AND MANAGEMENT IN THE REPUBLIC OF KOREA

The Korean Peninsula is about 220,000
km? in area with a total coastline length
of about 17,361 km. The eastern shorecline
is about 1,823 km; thec western, 8,950 km;
and the southern, 6,588 km. The western
and southern coastlines are of the ria
type with morve than 3,000 islands dotting
the southern and western offshore.  The
southern and western intertidal zone is
wide, having been expanded by land reclama-
tion to approximatcly 480 km? between
1946 and 1978.

Resorts and regions of cultural assets
established by the government include
32 regions of historical remains and
cultural asscts, 59 temple sites, 70 areas
of swimming beaches, 60 natural monument
sites, 100 fishing arcas, and various
parks. The government has also established
12 rescrvations for marine products. The
total arca compriscs 4,597 km? with 1,834
km?2 on land and 2,763 km? offshore. The
marine arca under aquacuiture is about 820
km?. The important organisms being
cultured are oysters, clams, and scaweed,
Salt ponds are found mainly along the
western coastline, occupying an area of
12,861 ha and producing about 794,710 tons
of salt in 1978,

There are 14 coastal industrial complexes
with 521 factorics comprising 83 percent of
the entirc industrial component of Korea.

—Sung-Woo Kim*

There are two areas delineated on the
western coast for futurc tidal power
plants--the Garorim Bay and the Chconsoo
Bay. The mecan tidal range in the Garorim
Bay, apparently thc more cconomically
profitable region, is 4.7 m and the
theoretical latent tidal power is 7,487
gigawatts per hour, and the technical latent
tidal power is 1,572 gigawatts per hear.
The mean tidal range in the Cheonsoo Bay
is 4.5 m with a thecoretical latent tidal
power of 4,829 gigawatts per hour, and a
technical latent tidal power of 5,214
gigawatts pecr hour.

About ten regions have been selected for
steam power plants and four stcam power
plants arc under construction (threc on
the western coast and onc on the southern
coast). On the castern coast of Korca, a
nuclear power plant is alrcady in operation
and another plant has almost been completed,
while another plant is under construction
on the western coast. In addition, secveral
sites on the southwestern coast arc being
investigated for their suitability for
nuclear plants,

Recently, the Korea Rescarch Institute
of Human Scttlements completed a planning
map and a general plan for usc of the west
coast of South Korca. The investigation
delincated possible arcas for land cxpansion
by reclamation. Such reclamation is nceded

*Sung-Woo Kim is Head of the Marine Geology Division, Korca Research Institute of
Geoscicnce and Mineral Resources (KIGAM), Seoul, Republic of Korca.
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to satisfy the incrcase in demand for land
resulting from population growth. The
investigation also delinecated futurc land
demand and appropriate land use with a view
to minimizing tand usc conflicts. In this
manner, some of the resources may be used
effectively and gradually while those
resources requiring preservation are
maintained. Specifically, in addition to

a focus on arcas for land reclamation, the
study delincates tidal power plant sites,
arcas for aquaculture, nature reservations,
coastal industrial complexes, harbor and
harbor estates, agriculture, atomic power
and steam power plants, and a tourist
resort.

Marinc geological investigations in the
nearshore area of the Yellow Sea, especially

in the major bays and estuaries along the
coast have been conducted over the last
ten years by the Korca Rescarch Institute
of Geoscience and Mincral Resources.
investigations are particularly aimed at
making basc maps of subsca geology on a
scale of 1:250,000. A small quantity of
sand and gravel is being exploited on the
southern coast as is silica sand in
beaches.

An Office of Environment will begin
functioning in 1980. 1t will have air
pollution and water pollution bureaus and
is expected to play an important role in
protecting thc cenvironment of the coastal
areas from pollution.

These
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COASTAL ZONE MANAGEMENT IN INDONESIA

Coastlines expericnce frequent physical
changes. These changes may be caused by
both natural and human factors. Natural
factors include sedimentation, crosion,
tectonism, volcanism, and tsunamis, whereas
human factors comprisce such activitics as
waste disposal, brackish water fish
culture, and natural salt extraction,
Since both natural and human factors may
bring about significant alterations of
the coastal arca, the management of
coastal resources deserves special
attention,

With a coastline of approximately
81,000 km (Table 1) and with 75 percent of
the cities greater than 100,000 veople
located in coastal arcas, the role of
coastal resonrces in Indonesia is clearly
important. ‘Therve is o substantial umount
of activitics and resources within the
Indonesian coastal area. Such activities
and resources comprise, among others, the
scttlements, brackish water fishponds,
niatural coastal forests, paddy ficlds,
salt extraction, industrics, recreation
and tourism, harbors, commerce,
communicat ion/shipping, alpac, fish,
mincerals, and constroaction materials,
Also, 90 percent of pollution in Indonesian
waters is derived from tand-hased sounrces.
Only a small portion 1< devived from the
air, direct outfalls, ov dunping.  The
pollutants consist of sediment, rubbish,
oil mnd 1ts dervivatives, pesticides ad
fertilizers.,  In the future there will he
pollutants from industry and power plants,

-P. E. Hehanussa*

TABLE 1. The Indonesian coastal zone:
some statistics

Total islands: 13,067

Land arca: 2,027,083 km?
Land arca + 12 n. mile sca:
Shelf arca: 210,000,000 km?
Length of coastline: 80,791 km

Arca of brackish forest: 10,000,000 ha
Arca of mangrove forest: 3,100,000 ha
Tambak arca: 183,000 ha

Fishponds: 40,000 ha

3,166,163 km?

The Indonesian Constitution, which is
the basis for the management and utiliza-
tion of Indonesia's natural resources,
provides that the:

. . land and water, and the
natural resources contained
therein, shall be coutrolled by
the state and utilized for the
greatest feasible prosperity
of the people.

The most challenging problem for Indonesia

is the need to support its rapidly
growing population. This is a strong
incentive to rmanage its limited natural
resources cefficiently.  In this regard,
a comprehensive yvet realistic plan for
integrated management and utilization of
coastal zone resources is required.  TFor
this purpose an inventory of basic data
should be made at the very outset. A

*P.E. Itlchanussa is with the National Institute of Geology and Mining, Indonesian
Institute of Sciences, Jalan Sangkuriang, Bandung, Indoncsia,
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serics of special training courses would
undoubtedly help to cenhance the achicvement
of these objectives. Also of importance
would be efforts to create a greater public
awareness of, and interest in, problems of
coastal resources management.

A five-ycar program for coastal avea
resource use management should have among
its objectives the establishment of:

e cnvironmental quality standards;

¢ national laws implementing inter-

national conventions for the
protection of the cnvironment;
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marine parks;

a national contingency plan for

-0il spill cleanup;

. ,
a rescarch program on maximum
sustainable yicld of mangrove
forests;

a monitoring program for environ-
mental quality; and

morce employment possibilities in
the coastal zone.



HUMAN ACTIVITIES AND THEIR ENVIRONMENTAL
IMPACTS ON THE COASTS OF INDONESIA

INTRODUCTION

Indonesia is an archipelagic country
whose geographic extent is embodied in the
national statc concept of Wawasan
Nusantara. It has more than 13,000
islands and 81,000 km of coastline, and
more than 140 million people. More than
75 percent of towns of 100,000 people or
more are located in the coastal arca.!
This paper discusses those prominent
aspects of human activities in the coastal
area which nced more attention for better
utilization, management and development of
coastal area resources.

The western part of Indonesia was
separated into islands by the rise in
scalevel after the last glacial advance
of the Pleistocene. /Homo erectus has
lived in Java for about 2 million yecars,
and there is some indication that man
began to live on the coast about 1.2
million yecars ago.”»? Tools and ceramics
are scattered along the coast at Jakarta
and other coastal arecas in Indonesia.
These artifacts not only reveal the human
culturc at that time, but also the
possible impacts of their activities.

For cxample, a rock inscription at Tugu,
Jakarta, describes the making of a water
canal by Purnawarman, a king of the fifth
century Tarumancgara period, to connect
his palace and the sca. Relicfs of sca
ships arc portrayed on the famous cighth

~Otto S. R. Ongkosongo”*

century Borobudur temple in central Java,
and old seaports have rccently been found
by an Indonesian archeological expedition
team at Gresik, Lamongan, and Sedayu.
Historical data also recorded the sca trade
and expeditions in the middle centuries.
Medan, Jakarta, TIndramayu, Semarang, and
Surabaya, for cxample, were embryonic
towns 390, 453, 453, 465 and 687 yecars
ago respectively. Thus man began to usc
and influence the coast directly many
centuries ago.

RESULTS OF HUMAN ACTIVITIES

Coastal Erosion

Coastal changes in Indonesia as well as
the factors influencing these changes have
been described clsewhere.":2:® Most of
the erosion caused by human activities is
due to river mouth changes with new canal
construction, or vo coastal deforestation.

All rivers flowing into the Straits of
Malacca, the Java Sca, and the South China
Sea form deltas. lHowever, only big rivers
form lobate or cven clongate deltas which
jut far out into the sca. Shoaling, river
mouth closing, and river mouth changes are
very frequent in these types of deltas due
to the high silt content of the river
water, flooding, and ocecan tides, waves and
currents. To alleviate problems from
flooding and to rcgulate river flow, flood

*Otto S.R. Ongkosongo is Head of the Marine Geological Laboratory, National Institute

of Occanology, Jakarta, Indonesia.
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canals are dug. The usual end result is
sedimentation in the new canal and erosion
at the abandoned natural river mouth or its
adjacent coastal sectors; almost all deltas
in Java show this pattern. For example,
after the digging of an irrigation canal

in 1927, the new Cidurian delta 4.5 km west
of the old river mouth grew 2.5 km in 18
years, while the shoreline 2 km east of the
former mouth was croded.” This phenomenon
also occurred on the Padang coast at the
Cimanuk and Kedung-Scemat deltas.®

Population pressure produces very
significant coastal impacts in Indonesia,
especially in Java. In big cities this
impact is cven more pronounced due not
only to the greater number of people but
also to wmore advanced technology. Coastal
deforestation has occurred in many places,
¢.g., in Jakarta, Cimanuk Delta, and
Segara Anakan, and the lard has been used
for fish ponds, rice ficlus, scttlement,
industry, or other human activity. Man-
grove deforestation has increased the
rate of crosion along the castern coast of
Jakarta at Eretan and at Balongun in the
north coast of west Java and at many other
places.

Coastal crosion may also result from the
dredging of fringing or barrier recef
corals. This phenomenon has been recorded
at Sengkidu,? Sanur and Kuta,!? and in
Balikpapan.ll The coral islands Ubi Besar
and Nirwana have been decreased to about
half their original size by coral mining.
Although there are now regulations to
forbid any kind of mining of coastal sands
and corals in the Jakarta arca, similar
activities still occur in many othey
places, c.g., in the Seribu coral island
arca and in the Komodo 1slands. Some
mining occurs in proposcd nature reserves
at Pombo and Papagaran Islands in castern
Indonesia, where about 30 percent and
80 percent of these islands respectively
have been destroyed by irrcs?onsihle
fishermen using dynamite, 17,13

During the period 1873 to 1938,
Cilincing Beach in Jakarta retreated about
50 m at an average annual rate of 0.76 m.
From 1951 to 1975 the retreat of the
strandline totaled 600 m, or an average of
24 m per annum.  The changes were
especially abvious in the period 1972 to
1975, with a total retrcat of about 260 m,
or an annual recession rate of about 87 m,
The main cause of shoreline recession was
mining of about 200 to 300 trucklouads of

08

sand per day by the local people, and
sedimentation from rivers was not suffi-
cient to balance this loss.!* Local
people also minc mollusc shells, e.g.,
Ostrea sp. on the castern coast of
Jakarta, and collect giant clam shells
Tridacna sp. in the Seribu Islands.
Although careful investigations are still
needed, these activities probably have
played a role in local coastal erosion.
Such mining may have also influcenced the
fishery resources of that region.

Since 1970 PN Ancka Tambang has been
mining iron sands in beach ridges by
removing the dune sand overburden along
the coast from Cilacap to Selok Hill. The
mined arca is about 16 km long and averages
about 200 m wide. By 1979, some 2,398,773
tons of concentrate had been mined, In
theory, the mining activiti:s would have
lowered the coastal topography an average
of about 0.28 m. However, the mining
has lowered the topography by much more
in some places and has left mining ponds
which can be used directly by villagers for
agriculture. On the other hand, the
topography has been raiscd above the
original level in some places due to
accumulation of the tailings and over-
burden.

Shore protection systems will usually
stabilize a particular area of coast, hut
they can also affect the adjacent shore-
line by changing the mode of longshore
current and modifying the sedimentation-
erosion balance. Tmproper shore protcction
systems at rcclaimed land arcas of Muara
Karang and Pluit have generated scouring
and great parts of the wall have been
croded. Construction of an oil scaport
at Balongan was onc of the main factors
resulting in crosion of the surrounding
coast. !®

COASTAL ACCRETION

As a result of coastal accretion during
the past 6,000 ycars and minor oscillations
of sca level, coastal plains are well
developed on Sumatera, Kalimantan, Java,
and Irian Jaya where there are large
rivers. luman activities which directly
or indircctly result in coastal accretion
include coastal reclamation, shore
protection, upstream deforestation,
coastal afforestation and new canal
construction,



Coastal reclamation usually occurs
only in large towns or citics where there
is more nced for land and interest in
better coastal area management and
development. Coastal reclamation in
remote arcas is for special purposes such
as the airport extension at Ngurah Rai in
Bali and at Arun gas ticld in North
Sumatcera. Former fishponds at Ancol,
Jakarta, at Sunda Ketapa, and at Muura
Angke were reclaimed for a recreation
park, industry and housing, and housing
and a stcam power electric plant
respectively. At Pluitt, reclamation was
also extended into the sca about 200 m
from the former shorelines. In short,
reclamation progrades the shoreline in
a short time and reduces the rate of
crosion but does not prevent it.

Shore nrotection can stabilize the
coast and promote sedimentation. The
construction of Sunda Kelapa and Angke
jetties in Jakarta have increased
accretion in the western coastal sector
by 1 km comparcd to 100 m in the castern
sector. At present about half of the
Jakarta coast is protected by scawalls,
jetties, hreakwaters, groins, and
bulkheads.

Indonesia has more than 3.6 million ha
of mangrove forest. Coastal mangroves
will at lecast reduca the rate of crosion.
Mangrove afforestation at the coast from
Angke to Kamal in Jakarta, for cxample,
has not only protected the shoreline from
the effects of surf erosion, but has also
resulted in a progradation of several
meters per annum.  Mangroves also play an
important vole in {isheries. For example,
there appears to be a close relationship
hetween tidal mangrove forests and
commercial shrimp production in Indonesia,

Deforestation along the drainage system
will increcasce sediment yiceld downstream,
For example, growth rates of some deltas
in Java have increased considerably in
the last decade due to deforestation!®
with increasing population pressure.  Lven
in the Barito River drainage system in
Kalimantan, & remote jungle aren with fow
people, the rate of sedimentation has been
surprisingly very great.  In 1974, the
Barito River was dredged to an average of
about 6 m for trmsportation purposes,
Four yecars later the average depth was
only 2.9 m. It has heen suppested that
logging activitics have contributed to
this increased sedimentation rate. In

comparison, Mahakam delta in Kalimantan
has a width of about 67 km and protrudes
into the sea up to 42 km. Increased
sedimentation may causc shoaling and
closing of river mouths resulting in
floods upstrcam as demonstrated annually
in Jakarta, Indramayu, along the southern
coast of central Java, and at Pekan Baru
in Sumatera. Thousands of hectares
between Cilacap and Karangbolong on the
south coast of central Java arc also
subject to annual flooding.!”

Scdiment yield is greater in watersheds
underlain by sedimentary rocks than in
those underlain by volcanic rocks. 18
Arcas underlain by scdimentary rocks may
also be influenced more by human activi-
ties in comparison with volcanic regions.
Births of ncw deltas like Cimanuk,
Cipuncgara and Wulan in Java, and the
relatively extensive turbid water along
the coast of northern Java and castern
Sumatcra in gencral as viewed in air
photographs or LANDSAT images support the
conclusion of intensive coastal dynamics
in those regions. In general, land use,
notably rice farming, plays great roles
in thesc changes.

In the period 1873 to 1938, the Citarum
River in its Tanjung Gembong cstuary and
the Pecah accreted about 45 m and 46 m per
annum 1'c:~:pcct'ivcly.19 After the Jatiluhur
Dam was constructed upstrcam, the annual
accretion rate from 1950 to 1975 decrcased
to 40 and 44 m respectively.?? The silt-
ing of the dammed-up water in the
reservoir is clearly visible on the 1976
LANDSAT photographs. In contrast, in the
neighboring Bekasi and Cikarang Rivers,
catchments with no dam constiruction
upstream, the annual accretion rate
increased from 15 to 50 m during the same
period.?! This comparison indicates that
human activities and high technology
upstream can influence and create con-
siderable changes on the coast. As an
extreme cxample, the edge of the coastal
plain at Air Melik, Indragiri on Sumatera
was originally about 150 km further
inland,?”

To summarize, the calculated annual
changes of coastline in Indonesia are
on the order of +500 to -330 m and
aceretion is more prevalent than crosion,?3
A portion of these coastal morphological
changes has heen caused, directly or
indirectly, by human activitics,

69


http:erosion.23
http:inland.22
http:rocks.18

POLLUTION

The interest of government in pollution
problems is increasing, particularly since
the cstablishment of a State Minister of
Development Supervision and Environment in
1978. The status of marine pollution and
marine pollution studies in Tndonesia
have been summarized elsewhere.?%»25,26
Pollution is a problem in some coastal
waters, including riverine and ground-
water, and on the shorce in the form of
garbage including nonbiodegradable wastes.
There is very little information on
negative ceffects of such pollution
regarding fishery or other environmental
resources. Lxtensive and detailed studies
are still needed to learn the distribution
of pollution and methods for its preven-
tion. It should be remembered that duc
to limited offshore technology, most
fishery activities are concentrated at
the coast.

0il pollution on the coast occurs
mostly in harbors and rivers adjacent to
large cities and at sites of oil exploi-
tation and transportation. The areas
and resources in Indonesia vulnerable to
oil pollution include coastal, marine
and estuarine zones, offshore marine
fisheries, intertidal zones and reef
flats, brackich fish ponds, fresh water,
and tourism and recreational resources.?’
Although, in general, pollution by oil in
offshore waters is not yet a scrious
problem in Indonesia, hydrocarbon
concentrations of 100 ppm and 200 ppm
have been detected locally at Tanjung
Priok Harbor and in the Malacca Straits
respectively.  On may of the coral
islands of Scribu, tarballs are widely
distributed. At the north coast of
Lancang Tsland, for example, mangroves
cannot survive due to oil pollution.
Similar surveys are being cavried out in
other arcas, such as in the Cilacap
region. The status of tarball pollution
at Pari Island is now being monitored by
the National Institute of Ocecanology.

Sea water encroachment is a4 common
feature in coastal lowlands. The saline
water, however, only affects surface and
shallow subsurface water. Intense
exploitation of surface and subsurface
water such as in Jakarta will lower the
piczometric surface.  The mumber of people
in Jakarta has increasced from about 1.4
million in 1950 to about 6 million in
1980. Before World War IT, salt water
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encroachment was only encountered at the
surface less than 60 m from the coast and
at depth less than about 2 km from the
present coastline, but in 1979 the
piezometric surface was present up to

150 m from the shoreline and at depth as
far as about 10 km inland.28

Specific examples of marine pollution
follow. The cffluent of a petrochemical
fertilizer plant at Gresik, east Java,
coated the mud bottom of fishponds in
the vicinity. Although the mangroves
were alive and apparently not adhered to
by the sludge, the associated benthic
fauna was almost absent. During the early
stages of the plant operation, there was
mortality of fish in the ponds.?9
Pollution of water wastes produced by a
sugar factory has been noted in Pati and
hectares of fishponds and many of the
surrounding drinking water wells cannot
be utilized.

In the rivers and streams of Jakarta,
heavy metal and bacterial concentrations
surpass the water quality standards.30
Wastes carried by rivers arc deposited
in many coastal arcas, especially around
large towns and cities like Muara Karang
in Jakarta. Beaches arc traditionally
used for waste disposal directly, or
indirectly, through rivers. Bacteria has
contaminated scawater, sediments and some
fish, clams, and oysters in Jakarta
Bay31532 and in Citarum watershed,33 to
such a degree as to endanger the consumers.
Some fish and shrimp in both marine and
brackish ponds on the north coast of Java
arc contaminated by agricultural
pesticides, 3"

Thermal pollution from the steam power
electric project at Tanjung Priok has been
detected by the thermal infrared scanner
technique. [t has been reported that
Ambassis gymoceyhalus, a species of fish,
was dying at a temperaturce of about 399(C
in the discharged water of the Tanjung
Priok power plant.3% Similar power
plants have also been constructed at Muara
Karang, Surabaya and others.

In 1976 LANDSAT images, the turbid
water arca along the north coast of west
Java is mostly limited to about 4 km
offshore, notably around big deltas.
However, thesce images were made in the
dry scason and turbidity should extend
much farther offshore in the rainy scason,
About 80 to 90 percent of the river
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sediment load is carried to the sea in
this arca during the rainy season.

There is no doubt that man has influenced
the offshore extensions of coastal water
turbidity and that this turbidity
adversely impacts the coastal resources,
notably fishery production, environmental
quality, and mariculture.3® -Only by
carcful monitoring and great cfforts of
government, institutions, and pcople can
this problem be solved.

SOCTOECONOMIC PROBLEMS

There arc many conflicts of interests
and nceds which occur during the utiliza-
tion, management, and development of
coastal regions. Coastal changes will
create land tenurce and cconomic problems.
In many new deltas Tike Cipunegara,
Cimanuk, Wulan and Solo, the newly accreted
land has created problems not only of
land ownership, but also among the govern-
ment agencics over the right of management.
Such agencies include local govermment,
the Department of flome Affairs, the
Department of Agriculture, and the
Department of Public Works. Land loss
due to crosion as in Cidurian, castern
Jakarta, and Kedung-Semat has affected
the fishpond arcas and salt farms at
Erctan, west Java,

Conflicts between traditional fishermen
and trawlers over coastal fishery resource
utilization have been noted in many
places. In Medan and Cilacap, these
conflicts have led to physical violence.
The government limits the operation area
of trawlers lurger than 25 gross tons to
greater than seven miles offshore, and
limits the size of the trawl mesh to not
less than 55 mm for the wing side and not
less than 25 mm for the bunt. 37

Pollution by industry has also crecated
conflicts. In Pati, for example, waste
water from a sugar plant polluted fish-
ponds, rice fields and drinking water
wells of the surrounding villages. 1In
Jakarta, many industrial wastes like
detergents, waste water, garbage,
pesticides, and solid wastes such as
plastics and woods have polluted rivers,
beaches, and coastal waters.  Battery
and detergent industries, and shrimp
processing have polluted the surrounding
environment and created socioeconomic
problems.

Coastal land ownership and use manage-
ment issues are still great problems to
be solved. For instance, cecrtain coastal
areas at Anyer arc owned by rich private
companics ana individuals, and such
ownership may present obstacles to plans
for coastal arca development for the
welfarc of the greater number of people.
Regulations, customs, habits or traditional
laws for coastal arca management do exist
but they are not very detailed, and due to
demographic pressure and the social status
of the people, have not been widely used.
For example, in Jakarta where there are
regulations to protect the environment
from sand and coral dredging in the
coastal region, people still deliberately
violate the restrictions.

TOWARDS COASTAL PROBLEM SOLVING

Since small, isolated coastal problems
accumulate and integrate to become bigger
and more secrious problems, the human
response will usually also keep pace.
Since the establishment of a State
Ministry of Development Supervision and
Environment, coastal resource utilization
and coastal arca management and develop-
ment has become more systematic and
integrated.

Establishment of new institutions and
activitics to deal with coastal problems
began in the 1960s. The government
institutions and universities involved in
coastal studies arc the National Institute
of Occanology, the Marine Fisherics
Resecar~h Institute, the Indonesian
Petroleum Institute, the Naval Hydrographic
Office, the Dircctorate of Swamps, the
Directorate of Rivers, the Directorate
of Environmental Geology, the Institute
of Hydraulic Engincering, and the Center
for Natural Resources Management and
Envircamental Studices of Bogor Agricul-
tural University. Subjects of interest
include pollution, cnvironmenc, resources,
management, institutional cooperation,
and legal aspects. A National Committce
on Marine Rescarch (PPLI) was established
in 1978 to coordinate marine rescarch
activities, including coastal studies, in
Indonesia.

Efforts have been made through
seminars, workshops, symposia, courscs
and training to cxchange ideas, discuss
problems and increase institutional
relations. Arcas of focus include marine
pollution, mangroves, corals, coastal
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resources, ecology and management of
tropical shallow water communities,
management of coastal arcas, laws and
regulations, implementation of the Wawasan
Nucuantara concept, marine data management,
and environmental protection and
preservation,

A data inventory and collection is one
of the activities which will increase the
knowledge of human activities and their
negative impacts on the environment.
Information on fisheries resources, marine
cnvironment and pollution, coastal
geology . and marine law and regulations
has been compiled through annotated
bibliographics and a library for marine
sciences. Monitoring in certain priority
arcas like Jakarta Bay has been initiated,
and other coastal regions such as Scgara
Anakan in central Java are being
investigated quarterly. Envirommental
assessments are now being carried out
widely by several institutions and
universities.

In recent ycars, training courses such
as a course on coastal sedimentation
problems by the Tnstitute of Hydraulic
Engincering have been initiated to increase
technical capabilitices for comprchensive
coastal arca rescarch. In 1979, the United
Nations University, in association with
the Tndonesian Institute of Sciences,
initiated a graduate training course in
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coastal resources management. The course
includes workshops, training, and research
programs. The 1979 to 1980 rescarch
program focuses on Cimanuk Declta as a
study arca; the following yecar, the focus
will be on the Cilacap region. Some state
universities such as Hasanuddin University
have marine sciences as their main arca of
emphasis. Tt is ecxpected that the lack of
well-cducated, trained and skilled
personnel for comprchensive coastal area
rescarch, planning, management, and
control will bhe partly alleviated by the
above programs.
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MALAYSIA: BRIEF COMMENTS

Malaysia produces over one-half of the
world's supply of tin,which is onc of that
country's largest forecign currency
carncrs. The tin is located mostly on the
west coast in alluvium and is mined by
dredges and gravel pump methods. As the
known deposits arc depleted, cexploration
will be dirccted upstream for lodes,
downstream for morce deeply buried alluvial
deposits and offshore. Exploration of a
part of southern peninsular Malaysia's

— Choong Tet Foong and
Khoo Han Peng’*

west coast by the Geological Survey of
Malaysia and the Federal Republic of
Germany, DGR, in 1979 discovered tin
resources near onc of the best beach resort
areas. The use of pegmatite boulders on
some beaches for the ccrami¢ industry has
been studied, and silica sand and heavy
mineral deposits along the cast coast of
the Peninsula have been cvaluated.
Production of petrolcum rcsources off the
cast coast is cxpected to start soon.

*Choong Tet Foong is a Mining Engincer with the Mines Departrent, Kuala Lumpur,

Malaysia.
Ipoh, Malaysia.

Khoo Han Peng is a Geologist with the Geological Survey of Malaysia,
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REVIOUS PAGE B

COASTAL RESOURCES AND ENVIRONMENT: TRUST
TERRITORY OF THE PACIFIC ISLANDS

The Trust Territory of the Pacific
Islands (TIT1) covers some 7.5 million
km? of the western Pacific Ocean just
above the Equator, ranging from about
1° to 22° N latitude and 130” to 172° F
longitude. The Territory embraces more
than 2,000 islands and istets, lying in
three major archipelapoes:  the Carolines,
the Marshalls and the Marianax, Politically,
th> Trust Tervitory of the Pacific Tslands
is composcd of three entities and the
Northern Mariana Islands.  ‘The Northern
Mariana Islands was separated administra-
tively in 1976 and became hnown as the
Government of the Northern Marianas,
Palau, Yap, Truk, Ponape, and Kosrac lice
within the Carolines archipelago.  The
Marianas and the Marshall Tslands lic in
separate archipelagoes of the same names.
The entire arca is called Micronesia, or
"Tiny Islands.'  Guam in the Marianas,
however, is not part of the Trust
Territory.

The Territory's more than 2,000 islands
range from large volceanic islands to tiny
coral islets linking the circular chain of
rock and vegetation which forms a coral
atoll, Most islands in the Eastern
Carolines and the Marianas arve coral
atolls, and the Lastern Carolines and all
of the Marshall Islands rest on a serices
of submarine clevations.  The larpest
islands are Babelthuap, Palau District, and
Ponape Tsland, Ponape State.  Elevations

—Division of Lands*

range from about 1.9 m on a coral atoll
to 959 m on Agrihan Island, Northemn
Mariana Islands. Land arca for cach
island group is given in Table 1.

TABLE 1. Land area of island groups

Island Group lLand Areca (km?)

Northern Marianas 454 .8
Palau 444

Ponape 363.8
Marshalls 150.8
Yap 117

Truk 113.5
Kosrac 102.5

All islands in the TTPI have a tropical
marine climate characterized by uniform
air pressurc, temperaturc, and humidity.
Average monthly temperatures range frem
790 to 83°F, Usually there is a greater
range in daily temperature (approximately
10°1) than in scasonal averape temperatures.
Relative humidity is usually about 75
pereent, but ranges Urom 55 to 100 pereent.
Scasonal changes in wind direction and
strenpth and in precipitation arce the miin
variables in climate. Most of the TTPI
lics within the northeast trade wind zone,
with steady winds over 70 percent of the
time. These winds typically persist from
October to June with average speeds over

*Burcau of Resources, Department of Development Services, Trust Territory of the

Pacific Islands, Saipan, Northern Marianas.
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17 km per hour. The rest of the year, weaker
trade winds, slight winds from the east,
southeast, southwest, and west, and calm
periods are frequent.

The atolls of the northern Marshall
I'slands have the lowest rainfall of any
island in TTPI. For example, Enewetak
averages only 138 cm of rain per year.
Humidity, as well as precipitation, tends
to be less on low atolls than on high
islands. Low islands have the same
climatic features as atolls except for the
absence of lagoons and reefs which protect
the backshore from waves and salt spray.

The high islands of Palau, Yap and Truk
do not have mountains tall cnough to
produce rain shadows or to generate
heavy clouds and rainfall. Nor are there
noticcable temperature differences at
different altitudes on these islands. Dry
scasons occur most commonly from January
through April. Average yearly rainfall in
centimeters is as follows: Palau, 365;
Yap, 305; and Truk, 342.5,

xtremely heavy rains are experienced
on Ponape due to the high mountains.
Rainfall at higher altitudes averages 750
to 1,000 cm per year, while in the low
coastal arca of Kolonia Town the average
is 480 cm per year. Kosrac also cxperiences
heavy rain due to its mountains. Records
of maximum and minimum annual rainfalls are
590 and 305 ¢m on Kosrac's cast coast,
Inland arcas would register much higher
amounts of precipitation, if measured.
Because of the extremely high rainfall and
humidity in all months, cloud forest occurs
on the peaks of Ponape and Kosrac. There
are no significant dry areas resulting
from an oroygraphic rain shadow on these
two high itslands.

Any part of the TTPI may expericnce
devastating typhoons with winds occasionally
reaching over 250 km per hour, but Truk,
Yap, and Palau have the highest frequency
of these storms, with an average of two
passing somewhere through these entities
cach year. The castern entities only have
a fully developed typhoon approximately
once cvery L oyears,
CENTER OF ACTIVITIES

Each entire island is considered to be
part of the coastal zone. The islands of
Koror, Yap, Mocn, Ponape, Kosrac, and
Majuro are the central loci of sea
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communications, legislative seats, hospitals,
commerce, urbanization, etc. The limited
coastal land arca has been developed

without adequate attention to cither
appropriateness of location or related

uses.

The government should take steps to manage
this delicate and limited resource and
develop guidelines for authoritics managing
the property. Policies are necessary to
resolve conflicts between land uses
competing for the same arca, to give
orderly and prudent direction to development,
and to protect coastal resources from
degradation. The regulations must be
specific, comprehensive, and enforceable.

Key clements of the program will be the
definition of its objectives and policies,
its geographic boundarics, and the
management system,

Perhaps onc of the most significant
administrative developments for coastal zone
management in Micronesia is the creation of
the three new entities: Palau, Marshalls
and the Federated States of Micronesia
(States of Yap, Truk, Ponape, and Kosrac).
It is the hope of the TTPI that thesc
respective governments will establish
mechanisms to consider coastal area aspects
in the carly stages of their overall
development planning process, in order to:
1) enhance productive and enjoyable
relationships between the people of the
islands and their coastal zone, 2) to
promote cfforts which will prevent or
climinate damage to the terrestrial and
marine cnvironment and stimulate its use
for the welfare of the people, 3) enrich
the understanding of the coastal resources
important to Microncsia, and 4) protect
the public trust for the benefit of all
Micronesians.

Micronesia, like most developing
countries, is experiencing coastal problems
that reflect both a lack of development
and the course of development.  These
problems are compounded by rapid population
growth in an arca of low income. Ixamples
of misusc of coastal area resources
commonly expericenced in Micronesia include:
1) litter, c.g., tin cans and abandoned
vehicles, 2) reef damage from silt caused
by dredging or runoff from carth-moving
activities, 3) usc of dynamite, bleach,
and other destructive means to catch fish,

At the same time, coastal lands are used
for sightsceing, pgencral recreation,



construction of tourist facilities, as

well as for secaports and industrial nceds.
Certain developments such as port facilities
and industries often render these locations
dangerous and unsuitable for recreation and
teurism., In the future, as cconomic
development progresses along with the
growing population, thesc uses and the
demands for coastal area arce expected

to increase. The public is becoming aware
of the fact that there is not cnough space
to accommodate indefinite expansion.

Until rccently, little consideration
has been given to the preservation of
the delicate scashore arca, or to its
potential for recreation, open-space
or aesthetics. Unplanned landfill
reclamation projects, unprotected fill,
dredging activitics and restriction of
water circulation by man-made structures
have resulted in heavy sedimentation of the
immediate lagoon. Shorclines surrounding
scenic bays and hillsides of the coastal
arca are resources of aesthetic, cconomic,
and ccological importance. DPast land use
patterns have not emphasized preservation
of these sensitive and scenic sites.  Homes
and businesses have been built on landfill
along shorclines or over the water on
pilings. lmproper dredging and landfill,
allowing loose sediments to be exposed
to waves and land runoff have resulted in
unnccessary siltation of bay water. DPresent
dredging still does not provide sufficient
means for sedimentation control. This
secashore, overgrown with mangrove, is a
sanctuary and breeding ground for marine
life,

LAND TENURE

Traditional Micronesian land tenure
patterns present a significant problem
for the installation and improvement of
public facilities. To Micronesians in
a subsistence cconomy, land is not a
commodity to be traded, but is deeply Tinked
to personal and family itdentity and social
status. lLand tenure patterns vary bhetween
entitices, but generally involve communal
ownership ot a single plot, single ownership
of scveral small and separate plots, or
commercial use rights to land owned by
traditional leadership.,

Land records prior to and from the
Japancese Administration have been
substantially destroyed; however, most
people know their traditional boundaries
and these boundaries «do not always aprec

with government surveys. While a land
cadastral program is currently being
carried out by the Division of Lands and
Surveys of the Trust Territory Government,
the program is regarded with suspicion by
some Micronesians and its progress has
been delayed by many local disagrecments.

The communal land ownership and the
ill-defined land status resulting from
overlapping boundarics and disputed surveys
have caused problems which have plagued
past construction projects and will cause
more difficulties in future projects. In
some instances, the projects were built
without casements; however, therc arc many
projects for which the government has
actually obtained the signatures of all the
landowners involved in a land dispute in
order to proceed legally.

The Trust Territory Government is
cmpowered with the right of eminent domain,
but has cncountered sizable resistance to
a rumber of public facilitics projects
involving land condemnation. The former
Congress of Microuesia has determined that
decisions regarding land matters should
be made at the state/entity level.

ENVIRONMENTAL CONTROL ACTTIVITIES

Legislative Background

TTPI Environmental Enabling Act and Policy

In 1972 the former Congress of Micronesia
enacted an act to provide for the protection
and enhancement of cnvironmental quality of
the air, land and water of the TTPI, and
to provide for estuablishment of a Trust
Territory Environmental Protection Board
(TTEPB). By amendment to this law,
state/entity Environmental Protection
Advisory Boards (EPABs) werc established as
agents of the TTEPB.

Under this law, the following public
policy was promulgatced:

The people of the Trust Territory
of the Pacific Tslands are
dependent upon the air, land, and
water resources of the islands
for public and private water
supply, for agricultural,
industrial, and recreational
uses, and as a basis for tourism.
Therefore, it is declared to be
the purposc of this act to achicve
and maintain such levels of air,
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land and water quality as will
protect human health, welfare

and safety and to the greatest
degree practicable prevent injury
to plant and animal life and
property, as foster the comfort
and convenience of its pcople

and their enjoyment of health,
life and property and will promote
the cconomic and social development
of the Trust Territory of the
Pacific Tslands and facilitate
cnjoyment of its attractions.

Implementation of the policy is
undertaken through:

1. Coordination and integration of TTPI

development planning and environmental

policy and laws with the TTPI
Territorial, lFederal, and local
governments and agencies, and the
general public;

2. Education by the TTEPB and their
staff of both government agencies
and the general public on environ-
mental problems, policies, and
programs through such activities
as village meetings, public hearings,
and announcements through the local
media; and

3. Participation of the pcople through
public mectings on proposcd
development projects, and proposcd
cnvironmental rules and regulations.

More importantly, the TTEPB and other
related agencies are making cfforts to
incorporate the environmental dimension
into development planning at the
Territorial, statc, and local levels by
policies requiring preparation of
Envirvonmental Impact Asscssments and
facility plans of new major development
projects.

It should be noted, however, that cven
with the above requirement, implementation
is difficult because the decision makers
are very reluctint to accept this concept.
ILike any other country's decision makers,
they hold the view that incorporating
environmental aspects in development
planning would raise the cost of develop-
ment,  This view arose out of identifying
environment with "pollution control' and
"conservation." Thercfore, the Board's
cffort is to convince the decision makers
that wisc cnvironmental usc means concern
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for the totality of resource use over
time.

TTEPB Rules and Regulations

Public Watcr Supply Systems Regulations.
This regulation requires any person
planning to build or modify a public
water supply system to submit a Notice of
Intent to the TTEPB through the local EPA
Board for the TTEPB's approval. It also
requires the supplier of this water to
perform routine bacterial and chemical
analyses of the water and to report the
results to the TTEPB.,  Tf the bacterial
or chemical standards are exceeded, the
supplicr (in the casc of the TTPI, the
local Department of Public Works) must
also inform the public using the water,
and explain how to make the water safe
for drinking.

This regulation has allowed the TTEPB
the opportunity to assure that all public
water supply systems arc properly
constructed and monitored. llowever,
because of inadequately trained local
Public Works manpower and inadequate
funding, nonc of the public water supply
systems in the TTPT are able to produce
safe drinking water. The TTEPB is working
with the TYTPI Burcau of Public Works to
obtain the necessary funds to improve
these systems, and is assisting the Burcau
of Public Works in training of the water
opcrators through an EPA grant used to
hirc an operator trainer.

Earth-moving and Scdimentation Control
Regulation. This rcgulation requires
anyonc doing any carth-moving activity
(except small agricultural cultivation
and construction of a family home) to
apply for a permit from the TTEPB through
the local EPA Board. The application
includes an crosion and sedimentation
control plan to minimize the environmental
impact of the project. DPublic hearings
arc held on all significant carth-moving
projects to obtain the public's comments.

A US $100 application fee is required
with applications from private applicants
(no fee is required from government
agencies). ‘This has causced some complaints,
but it is explained that such projects can
have a great impact on the environment and
should be carefully planned and carried
out. Some questions have also arisen as
to why the TTEPB should control carth-
moving activities on private lands.



It is explained that the impact of such
project is not limited to the immediate
arca, but can affect arcas far removed
from the project site through runoff and
other impacts. Through this permit system,
the control of carth-moving activitics in
the TTPT and the protection of the
cnvironment arc being carried out very
cffectively.

The U.S. Army Corps of Engincers also
requires a permit for any filling of water
and wetland arcas in the TIPI, under
Scction 404 of the U.S. Federal Water
Pollution Control Act (as amended).  This
permit is not issucd until the applicants
have received a TTEPB Earth-moving Permit,
and all other locally required approvals,
The TTEPB and the Army work closely
together in administering these permit
programs.  The THB informs the Army of
proposcd projects requiring the Army's
permit, and assists the Avmy in follow-up
inspections on these projects, as the Army
has no staff assigned to the TIPT.

Fish and Wildlifc Coordination Act
As Amended (PLL. 85-02.1)

This law, administered by the U.S. Fish
and Wildlife Scrvice, in the Deparvtment of
Interior, provides information and
technical assistance to public and private
agencics and orvganizations for the
improvement of conditions tor the manage-
ment of wildlite resources,

All Army Corps of Engincers Scction 404
(U.S. Clecan Water Act of 1977)
permit applications for all major TTPI
projects, such as for docks, airports,
cte., arc reviewed by the Fish and Wildlife
Service for impact of the project on the
marine cnvironment.  No permit can be
issucd by the Army without the concurrence
of the Fish and Wildlife Scrvice. The
Service also has conducted scveral marine
surveys in the TIPI to determine possible
impacts of proposcd projccts on the marine
ecnvironment,

National [Invironmental Policy Act

This law requires all 11.S. Federal
agencies, before reaching a decision on
a proposcd major action which may have
a significant cffect on the human
environment, to analyze in detail the
likely environmental consequences of the
action, and mahe the analysis available
to the public. All U.S. federally funded
projects in the TIPI must comply with this
law.,  An Environmental Tmpact Asscssment
(EIA) is first developed on these projects,
and a public hearing is then held., It the
asscssment and the results of the hearing
indicate that no majov impact is cxpected,
the requirement for a nove detailed
Environmental Tmpact Statement (EI1S) may
not be necessary.  Environmental Impact
Statements have been made on airport
projects for Kosvac, Truk, and Yap.
Environmental lmpact Assessments on other
construction projects in the TTPI have
shown there is no necessity for EISs.
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PAPUA NEW GUINEA: BRIEF COMMENTS

Papua New Guinca's extcnsive potential
offshore and onshorc resources coupled with
a small population arc considered favorable
for development. Nevertheless, minor
conflicts between commercial and local
fisheries operations were being encounterced
as well as concern for possible environ-
mental cffects on the Gulf of Papua should
development of the large Oktedi porphyry
copper deposit amd the Wabu hydroclectric
scheme proceed.  The Port Authority is the
responsible agency controlling the
developnent of Port Moresby, but there
is no agency responsible for the overall
development of the country's coastal arcas.

On the national level, a coastal
authority should be organized to be
responsible for coastal management of
specific arcas where development is
occurring. This authority could be
incorporated into the present govern-
mental system, or the authority could be
composcd of personnel from all governmental
departments concerned with coastal develop-
ment.,  In the latter situation, these
personncl would be responsible for inform-
ing their parent departments and making
them awarce of plunning requirements.
Coordination and cxchange of information
between departients is lacking at present.
Also, some provinces are attempting to

— Greg Anderson’

carry out gencral resource evaluation of
their particular province. This evalua-
tion should include a very general
management proposal for coastal resources.

On the regional level, interchange of
personncl working on similar coastal
devclopment projects within the region
would be helpful. Also, there should be
cooperation between the Pacific nations
to pool knowledge and cxpertise on coastal
resources and management problems common
to all or sharcd by all such as management
of migratory tuna. On the international
level, the United Nations should provide
appropriatce consultant scrvices for
extended periods for specific projects or
arcas, and access to data when required on
a specific coastal development, particu-
larly when problems faced in new
developments can be related to projects
alrcady cstablished 1n other nations. The
United Nations should also assist in the
dissemination of information on available
training programs at the UN University,
East-West Center, and other institutions.
Further workshops should also be organized
to deal with both general and specific
issucs, and to include specific case
studies from countrics in the region
presented by teams represcenting several
disciplines.

*Greg Anderson is a Senjor Geologist with tho Geological Survey of Papua New Guinea,

Port Moresby, Papua New Guinea.
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THE COASTAL ZONE MANAGEMENT PROGRAM OF THE

PHILIPPINES

BACKGROUND

The coastal zone is of immense value
to the economic and ccologic life of the
Philippines. The country's uchipelagic
configuration, its 18,117 km of shorcline
and the fact that 82 percent of the
country's provinces have coastlines
highlight the coastal zonce's importance.
lHowever, due to increasing demands for
fish production, rccreation, transporta-
tion, and waste disposal sites, the
problems of cnvironmental degradation
and overexploitation of natuval resources
have bepun to pose a considerable threat
to the ccological inteprity of not a few
coastal arcas, especially in such urban
centers as Metro Manila, Cebu City, and
others.  The national interest requires
sound policics and strategices with regard
to the proper management and protection
of the coastal zone.

The Letior 5 Daotmetion H40 dated
June 17, 1977 recognized the coastal
zone as a vulnerable ccosystem presently
being subjected to environmental
degradation and, with these considerations
in mind, mandated the National
Environmental Protection Council (NEPC)!
to organize and coordinate an interagency
task force to conduct rescarch on
vulnerable ccosystems including the
country's coastal arcas.’ ‘To that cffect,

—Prescillano M. Zamora*

the Ministry of Natural Resourcces (MNR)
issued Speeial Orvder 180 on Junc 6, 1977
creating a Coastal Zonc Management
Committec (CIMC).3  (The NEPC was under
the supervision of the MMR until its
transfer to the Ministry of Human
Scttlements [MHS] by virtue of
President il Sooeecr 1309 dated June 2,
1978;% this transfer automatically placed
the CZMC under the MIS.)

The Committee is a technical group and
has the following functions as specified
in Special Order 130:

e To conduct a nationwide survey, in
cooperation with the Natural
Resources Management (Center, to
identify and assess the existing

. status of resources, the manner of
utilization, and attendant
environmental problems in the
coastal :zonc,

e To formulatc a master plan to
cnsure optimal utilization of
coastal arcas with attention to
ccological and cnvironmental
conditions,

e To conceptualize and initiate plans,
programs and projects to cffect
wisc and cfficient utilization of
the coastal arcas, and

*Prescillano M. Zamora is a Professor at the University of the Philippines and a
Consultant to the National Environmental Protection Council, MHS, and Natural
Resources Management Center, MNR, Quezon City, Philippines.
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o To draft and recommend policies,
based on the findings of the
Committec, to Dr. Celso R. Roque,
Executive Director of the NEPC,

Thus, in late 1978, a Coastal Zone
Management Task Force (CZMTF) was formed
through a Memorandum of Understanding
among the member agencies to coordinate
all activities on coastal management and
to properly enforce all policies and
guidelines related to it. The CZIMTF is
composed of 22 government apencies
(Table 1).

Prior to thec crecation of the CZMC,
sceveral goals had been established for
the protection and enhancement of the
country's coastal arca. These goals are
expressed in various Presidential Decrees
(PD), lLettevs of Instruction (LOI),
Speatal Ovdevs (50), and Administrative
Orders (A0).  Some of the more important
cdicts are listed in Table 2.

Recently, on June 11, 1978, the
President issued PD 7i8¢ establishing an
Enviropmental Impact Statement (EIS)
System® founded and based on the
environmental impact statement required
under Section 4 of D 7741, Scction 9
of this new decree provides for the
imposition of penaltics for
noncompliance with the EIS requirement,

PROGRAM COMPONENTS AND PROJECTS

The Philippine Coastal Zone Management
Program is tentatively divided into five
phases as follows:®

1. Gathering of basecline information
on coastal zone resources and
utilization,

2. Organization and coordination of
an intcragency task force on
coastal zonc management,

3. Survey of coastal zonec resources
and utilization,

4. Project implementation and policy
formulation, and

“n
.

Monitoring of the coastal zone
and enforcement of rules and
regulations.,

Phases 1 and 4 are presently being
implemented with the cooperation of the
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TABLE 1. Member agencies of the coastal
zone management task force

1 Bureau of Coast and Geodetic Survey
2 Bureau of Fisheries and Aquatic
Resources

3 Bureau of Forest Development
4 Bureau of Lands
5 Bureau of Mines
6 Bureau of Soils

7 Environmental Center of the
Philippines

8 Fertilizer and Pesticide Authority

9 Fisheries Industries Development
Council

10 Forest Research Institute
11 Ministry of Human Settlements

12 Ministry of Local Government and
Community Devclopment

13 Ministry of Tourism

14 Ministry of Public Works

15 National Pollution Control
Commission
16 Natural Resources Management Center

17 Philippine Atomic Energy Commission
18 Philippine Coast Guard

19 University of the Philippines,
College of Fisheries

20 Philippine Atmospheric Geophysical
and Astronomical Services
Administration

21 National Water Resources Council

22 University of the Philippines,
Marine Sciences Center

NRMC” under its Director-General, Dr.
Celso R. Roque. Of particular interest



TABLE 2. Some important presidential
decrees relevant to coastal zone
management

1 Pregidential Decree 463: Mineral
Resources Development Decrec of 1974,
containing provisions regarding the
control of pollution due to mine
waste and tailings.

2 Presidential Decrce 5585: Marine
Pollution Decree: Protection of
Coastal Zones from Pollution.

3 Presidential Decree 705: Torestry
Reform Code of 1975: Management of
Foreshore Arcas.

4 Presidential Decree 704: Tisheries
Decrce of 1975: Regulation of
Fishery Lxploitation.

5 Pregidential Decree 354: Preservation
of Marine Parks, Sanctuaries, Natural
Habitats and Wildlife Refuges,
including a specific ban on beach
mining of magnetite and silica sand,
and on coral cxploitation and export.

6 Presidential Decrec 1151: Philippine
Environmental Policy dated 6 June 1977
requiring "All agencices and
instrumentalitics of the national
government, including government-
owncd and -controlled corporations,
as well as private corporations,
firms, and entities" to "prepare,
file and include in every action,
project or undertaking which
significantly affects the quality
of the environment," an ENVIRONMENTAL
IMPACT STATEMENT.

is the ongoing project of the NRMC-
National Science Development Board (NSDB),
"Coastal Resource and Environment Survey
Using LANDSAT Multispectral Scanuer Data."
The project began on January 1, 1979 and
has as its ohjectives the actual resource
inventories, mapping, and multidisciplinary
environmental analysis of sclected areas
for coastul zone management through
computer-processing of setellite (LANDSAT)
images and ground-truth surveys.”  The
projcct includes the following sectoral
activities: (1) geological and
hydrological studies, (2) botanical
studies, (3) marine resource and
occanographic studies, (4) agricultural

and land use studies, and (5) software
development. Ricardo T. Bifia is the
project director. Major completed and
proposed projects of the NRMC that have
direct bearing on Philippine coastal
resource management and cnvironmental
problems arc reviewed in the Country
Revort, '"Remote Sensing Program of the
Philippines.'?

Phase 3 is being implemented through
the Coastal Zone Management Study Project.
This project consists of a nationwide
survey of the present status of
utilization of the c<oastal resources,
both extractive and nonextractive, and
associated environmental problems as a
basis for the conceptualization,
formulation and implementation of a master
plan for management and protecction of the
coastal zonc. The output of the project
will include:

Inventory of Philippine
Coastal Resources

Volume 1:

Coastal Zone Utilization
and Environmental Problems
in the Philippines

Volume 2:

Volume 3: Coastal Zone Manpower and

Institutional Resources in
the Philippines

Philippine Coastal Zone
Policies and Decision-Making
Processes

Volume 4:

Volume 1 has been completed and is now in
press; volumes 2, 3, and 4 arc under
preparation. Dr. Celso R. Roque is the
Project Director; Dr. Prescillano M,
Zamora is the Project Coordinator for
Volume 2; Dr. Edgardo D. Gomez, Project
Coordinator for Volume 3; and Dr. Jorge
de las Alas, Project Coordinator for
Volume 4,

As terms of reference for the foregoing
undertaking, the CZMC adopted the
definition of the Philippine Coastal Zone
as developed by an interdisciplinary group
of cxperts.!0 The definition is as
follows:

The Coastal Zone is the strip of land
and adjacent lake or occan space
(water and submerged land) in which
the land ccology und land use directly
affect lake and ocean space ccology
and vice versa. Functionally, it is
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a broad interfacc between land and
water where production, consumption

and exchange processes occur at high
rates of intensity. Ecologically, it
is an arca of dynamic biochemical
activity but with limited capacity of
supporting various forms of human use.
Geographically, the outermost boundary
is defined as the extent to which
land-based activitices have a measurable
influence on the chemistry of the water
or on the ccology of biota.

In determining the geographic
boundaries of the Philippinc coastal zone,
the point of reference used is the zero
mark or mecan sca level on 1:50,000
topographic maps and the following limits.
The outermost limit is the 200 m (100
fathom) isobath except at cmbayments in
which case the 200 m isobath at the mouth
of the bay, gulf or rove is extended

NOTES

1. Prestdential Decree 1121: Creating
the National Environmental Protection
Council, 18 April 1977.

2. Letter of Instruction 549: Mandating
the NEPC to organize and coordinate
an interagency task force to conduct
research on vulnerable ccosystems
such as the coastal arcas, 17 June
1977.

3. MNR Special Order 180: Creating the
Coastal Zone Management Committce,
6 June 1977.

4. Presidential Decrcc 1396: Creating
the Department of lHuman Settlements,
2 Junc 1978,

5. Presidential Decrce 1586: Establish-
ing an linvironmental Impact Statement
System, 11 June 1978.

6.  NEPC Subgroup on Coastul Zone
Management. vocecdings of the
Workshop o [dent s ffTeatlon and
Planning +n “notvowmental Management,
24-88 October 1077 (Covelundia Resort
Hotel, Kawit, Covite, Philippines,
1978); NEPC. [Iroccedings of the
lenning Wovkehon for Coastal Zone
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across. Where the 200 m isobath is less
than 3 km from the shoreline, the
outermost limit is 3 km. The inncrmost
boundary is 1 km from the shoreline except
at places where recognizable indicators
for maritime influences exist like
mangroves, nipa swamps, bcach vegetation,
sand duncs, salt beds, marshlands, bayous,
recent marine deposits, beach sand
deposits, and deltaic deposits. At such
places the 1 km distance will be reckoned
frem the innermost edges of such features.

The forcgoing definition will not
always be adequate and will be revised
when and if necessary. lowever, the
definition is practical and can scrve
present needs. Evolving a coastal zone
management system for the Philippines will
not be ecasy because, as in all countries,
the coastal areas are used by cveryone,
yet owned by no one.

Management, 7-10 December 1978
(1979); Center for Development Studies.
Initial Reports, Coastal Zone Manage-
ment in the Philippincs Project
(Quezon City, Philippines, 4 October
1979).

7. Presidential Deceree 10471: Creating
the Natural Resources Management
Center, 25 October 1976; Presidential
Decree 16531: Declaring NRMC as an
autenomous agency, November 1978.

8. NRMC. C(oastal hesources and
Envivonmental Survey lUsing MSS
LANDSAT Data: Detailed Project Plan
and Accomplishment. Report, 1 January-
30 June 1979 (Quezon City,
Philippines, 1979).

9. Procecdings of the Twelfth
International Symposium on Remote
Senuing of the Ewvivonment, £0-26
April 1978 (Philippine Plaza llotel,
Manila, Philippines, 1979).

10, NEPC. Procecdings of the Workshop
to NDefine the Philippine Coantal
Zone, 13-14 September 1979 (AIT
House, Diliman, Quezon City,
Philippines, 1979).



COASTAL DEVELOPMENT IN SINGAPORE

THE COUNTRY

Singaporc consists of the island of
Singapore and some fifty-odd islcts within
its territorial waters. It is situated
between latitude 1° 09'N and 19 29'N and
longitude 1039 38'E and 1040 '
approximately 136.8 km north of the Lquator.
The main island is about 41.84 km in length,
22.53 km in hreadth, and 571.6 km’ in area.
It has a coasttine of 193.7 km. Total land
arca including the islets is now more than
616.3 kin’; some of the islets are
recliimed land. The city, with an arca of
approximately 97.4 km”, is situated in the
southern part of the island, at latitude

n

17 18'N and longitude 1037 50,

About two dozen of the islets are
inhabited and cconomically important. The
mijor ones are Pulau (P.) Teokong Besar,
L792.0 hay PooUbing 1,014,001 ha; Sentosa,
301 ha; P. Bukom Besar, 120 ha; P, Ayer
Merbimue, 125 ha; and Po Aycer Chawan, 223
ha.,  P. Scebhurus Dalam and Luar were
merged by reclamation with P, Seraya
which has o land arca of 188 ha (Figure 1).

PHYSICAL FEATURES

The island is low-lying and flat, with
an average clevation of 10 m above sea
level. Only about S6 km?, or roughly ©
percent of the arca of Singapore is over
31 m above sea level. CGeologically, the
island can be divided into three distinct

—Lim Joo Ngee*

parts. The central part is hilly with
massive deposits of granitec in Bukit Timah
(height 166 m), Bukit Gombak (133 m),
Bukit Panjang (166 m), and Bukit Mandai
(88 m). The western and southern part
consists of sedimentary rocks forming a
succession of scarps and vales, and the
castern part consists of unconsolidated
sand and gravel, cxtending from Katong to
Bedok and Changi.

There arce few rivers and these are
mostly short and sluggish. The longest
onc, Sungei Scletar, is about 12 km from
its source through Scletar Reservoir to
the sca. The coasts are generally flat.
The coasts on the western part of the
island extending from Changi to Pasir
Panjang are low. About 8 km west of
the city, the coast becomes more ov less
regular with extensive sandy beaches and
somc traces of mungrove,

The natural vegetation of the island is
the dipterocarp type with patches of
mangrove forests inside tidal river mouths
and occasionally along the coast. The
indigenous higher plants number over 2,000
species. Although much of the primary
forest has given way to massive housing
development (Table 1}, somc ot the island's
original vegetation survives in
2,797 ha of nature rescerves. The Bukit

Timah Nature Reserve, occupying 66 ha

is the only place in Singapore where many
indigenous plant specics can still be

*Lim Joo Ngee is a Civil Engineer with the Research and Development Department,
Civil and Structural Engincering Services Division, Port of Singaporc Authority,
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found. The water catchment area, consisting

of some 2,717 ha, has been protected
since 1951, The Kranji Nature Reserve of
14 ha contains remnants of secondary
mangrove forests.

TABLE 1. Land use 1978

Built-up arca 266,5 km?2
Farm holdings 100.6 km?
Cultivatable waste 95.8 km?2
Forest 32.4 km?
Marshes 26.7 km?
Other 94.3 km?

The waters surrounding Singapore and
the islets tecem with various species of
fish. The clectric ray, ikan tamban bulat
(sardine), ikan tamban sisek (sprat), ikan
terubok (shad), ikan bilis {(anchovy), pike
cels, ikan alu-alu (barracuda), ikan
renyau (silver-sides), ikan parang (dorab),
ikan kerapu (groupers) and ikan seclar
(horse mackeral) are still plentiful,

AGRICULTURE

The major farming activities are
livestock rearing, horticulture, and
fishing. 1In 1978, there were 13,307
licensed farms of all categories occupying
a total of some 10,U56 ha. The
gross agriculturc output for the vear
amounted to US $§239.03 million at ex-farm
value, Pig rearing is the most important
farmin_® activity with an outnut of
1,173,000 porkers in 1978 with an ex-farm
value of US $97.92 million. Poultry
farming is next in importance, attaining
outputs valued at US §84.57 million in

1978. DProduction of vegetables in 1978
was 40,665 tons valued at about 1S
$11.06 million, mecting about one-fifth

of the local requirement. In 1078,

2,084 licensed fishermen ond 719 licensed
fishing vessels caught a total of 15,634
tons of fish worth approximately US
$17.59 million, mecting about a quarter
of the local demand for fish.

ORGANIZATIONAL STRUCTURE FOR
COASTAL DEVELOPMENT AND MANAGEMENT
IN SINGAPORE

Coastal development and management in
Singapore is undertaken mainly by the
Ministries of Communications, National
Development, and Trade and Industry. The
Ministry of Communications directs,
coordinates and promotes the communications
services both domestically and inter-
nationally. It cxercises responsibilities
for the development of maritime and port
services and international air services,
telecormunications and postal services.
The Port of Singapore Authority (PSA) is
under this Ministry.

The Minist:s of National Development
is responsible for public housing, public
works, urban renewal, primary production,
parks and reccreation, state and city
plannirg, middle-income housing, the
control of land usc and buildings, and
car parks. 1ts other responsibilities
include the maintenance and management of
buildings and common propertics, the
control of private housing developers,
and the development of public facilities
in urban and rural arcas. The llousing
Development Board (HDB), the Public Works
Department (PWD), and the Urban Renewal
Autho~ity (URA) are under this Ministry.

The Ministry of Trade and Industry is
responsible for cconomic and manpower
planning, public sector development,
regional and international cconomics,
domestic and external trade policies,
and supply and control of cssential
commodities, export promotion, shipping
and freight, tariffs, industrial policies,
investment promotion, investment guarantee
agreements, and tourism and statistical
development. The Departments and
Statutory Boards under its direction
include the Jurong Town Corporation (JTC),
Singapore Tourist Promotion Board (STPB),
and the Sentosa Develonment Corporation
(sbc).

TRANSPORTATION (Figure 1)
The Sca Port

Singapore is the focal point of more
than 150 major shipping lines covering
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services to different parts of the world.
Anchorage ficilities are available for
supertankers, cargo freighters, bulk
carriers and cargo boats. The Port of
Singapore Authority (PSA) operates 6
fully mechanized gates with a total of

5 third-generation container berths, 44
ocean berths and 26 coastal berths for a
total area of approximately 561,000 m?
including warchouses and back-up
facilities within the port.

Reclamation of about 37 ha of land
and construction of 1,360 m-long
wharves consisting of both coastal and
lighter berths was included under Phasc I
of the west coast development initiated in
carly 1972, and was completed in stages by
1976. The Phase IT expansion program
consists of reclamation of another
14 ha of foreshorve land beginning in
April 1977 and would include the construc-
tion of 540 m of decp-water berths, 250 m
of coastal berths and 65,000 m® of covered
warchousing space. The whole project is
duc to be completed by mid-1981,

Plans are now being prepared for the
reclamation of another 20 ha of
foreshore land, and construction of 1,100 m
of wharves under the Phase TTI west coast
development project. Lighter facilities
are also being planned to accommodate the
rescttlement of lighters necessitated by
the redevelopment programs of the Singapore
River. Also, the planning of the sixth
container berth is underway and alternative
sites in the coastal areca are being studied

in detail for the expansion of the container

terminal.

The Airport

The PSA was the agent for the Government
in the major reclamation of some
650 ha of foreshore at Changi for the
development of Singapore's new interna-
tional airport. The project commenced in
February 1976 and was completed in February
1979 at a cost of around US $250 million.

INDUSTRY (Figure 1)

The development of the coastal region
for industry is undertaken mainly by the
Jurong Town Corporation (JTC). 1In Jurong
Town, development of secafront land
continues at the western section of Jurong
Town and at the ecastern part abutting the
Pandan River. This site is allocated to
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high technology industries, e.g.,
manufacturing of high-precision milling
machines, plastic moulding machines,
patented o0il field equipment, electronic
and electrical components and accessories
such as color TV tubes and miniature
batterics.

In Sungei Kadut, a total of 217.3 ha
of land houses the largest number
of wood product and rattan processing
establishments in the Republic. The strong
demand for sawn timber products has made
the development of sawmills in Sungei Kadut
very successful. Kranji Estate with a
total arca of about 78 ha also
consists mainly of timber-based industries.
Woodlands East has a total arca of about
160 ha. However, there are at
present only 13 factorics there occupying
a land areca of 7.54 ha. This site
is being actively promoted by relaxation
of investment requirements. In addition,
a "food zone'" has also been created there.
Planning for the development of Sembawang
as the largest industrial estate in the
northern portion of the island is in an
advanced stage. Reclamation and
construction of two channels in the cstate
produced more marine land with sea frontage
for allocation to the shipbuilding/repairing
and other marine industries.

A total of 140 ha of land has been
prepared in Loyang and anothev 32 ha
are under preparation. Earthwork at Loyang
is expected to be completed by mid-1980.
In view of its proximity to the new Changi
International Airport, part of the cstate
has been carmarked for aircraft servicing
and related aviation industries. Land
sites arec also carmarked for offshore
exploration and marinec-oriented industries.
This will complete the services of the
offshore marine base presently operated
by the Singapore Offshore Petroleum
Services Pte, Ltd.

Development of the major islands in the
Southern Islands group continuecs with
large-scale reclamation work being carried
out on P. Merbau, marking the start of
physical implementation of the US §2
billion Sumitomo-Singapore petrochemical
project. Reciamation work on P. Damar Laut
was also carried out during the preparatisn
of 22.3 ha of industrial land on the
island. 7This reclamation and preparation
were undertaken bearing in mind Ffuture
expansion of Jurong rort. Similarly,



“development work on P. Pesek was undertaken
considering the expected cxpansion of the
storage and refining capacity of the
existing petrolcum rcfinery in P. Ayer
Chawan. Work on P. Serayen was completed
in 1979 and the island will be allocated
to the Public Utilities Board (PUB) for
the development of a power station,

Arca around P. Scbarok was reclaimed and
developed by PSA to provide a comprehensive
range of slop reception and treatment
facilities. P. Brani is earmarked for
futurc port development. In late 1976,
reclamation and shore protection works at
P. Sudong began and were completed by the
end of 1978, The reclamation yieclded about
24.3 ha of land for development
purposes. In addition, Kuchin Creck and
other parts of the northern foreshore of
P. Sentosa were reclaimed providing an
additional 17.3 ha of land for the
deveclopment of a ferry terminal and central
landing plaza. Tenders have been invited
for the reclamation of some 760 ha
of land around P. Tckong Besar; however,
the project has been temporarily halted.

P. Bukom is leased to Shell 0il Company
as a refinery site while P. Pawai is
rescrved for military purposcs.

HOUSING AND URBAN REDEVELOPMENT (Figure 1)

The development of coastal arcas for
housing is undertaken mainly by the Housing
Development Board of Singapore. The Board
has reclaimed a total of 1,165 ha of
land under the first five phases of the
East Coast Reclamation Scheme, and 66 ha
of land werc reclaimed along the
west coast for the development of Clementi
New Town and the coastal highway linking
Jurong to the citv. In 1978, the Board

awarded its largest single contract
amounting to US $352 million to reclaim
360 ha of land under Phases VI and

VII of the East Coast Reclamation Scheme.

The Urban Redevelopment Authority (URA),
in cooperation with other authorities,
prepared land usc and development plans for
Marina City. The arca consists of about
640 ha of reclaimed land. The
principal development objectives are to
counterbalance deficient cultural/rccrea-
tional and social facilities in the
Central Arca with the creation of public
open spaces, parks, cultural and
recrecational facilities and schools. The
project will also provide complementary
development such as good quality housing
and commercial facilities, including
hotels, offices and shops. When fully
developed, Marina City will form the
southern end of a 4.5 km tourist belt
stretching from Tanglin Zircus to Orchard
Road, Bras Basah Road and Raffles City.

Many of the offshore islands arc being
developed into recreational resorts. The
PSA, in undertaking development of
recreational resorts in the Southern
Islands on behalf of Sentosa Development
Corporation (SDC), had, by 1976, reclaimed
a total of 75 ha forming 10 km of
beaches in the Southern Tslands from
material obtained from the navigational
channels and scalanes in the port. These
developments include P. Hantu, Sister
Islands (P. Suban Darat and P. Suban Laut),
Kusu Island, St. John's Islands (P. Sakijang
Bendera and P. Sakijang Pelepah). To the
north, Coney Island (P. Serangoon), owned
and developed by PSA, and P. Seletar were
enlarged to provide a total of 50 ha
and 4.3 km of beaches.
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geothermal power potential is sufficient,
industrial development could take place in
the area. Pulp or paper making, fish
processing, cement manufacture, and
aluminum smelting have been suggested as
possiblc uses cf the power. The population
of Vella Lavella is small and devclopment
of the field for domestic use would not be
economically justified.

FISHERIES

On January 1, 1978, Solomon Islands
declared a 200-mile fishing limit. Within
this limit there is a large and not yet
fully cxploited fish resource.

Solomon Taiyo, a joint venturc company
between the Solomon Islands government and
Taiyo Fishing Company of Japan, is
currently cngaged in fishing for skipjack
tuina using pole and line catching methods.
Longline fishing is also under development,
the target in this casc being yellow-fin
tuna, Two fish processing planrts are run
by Solomon Taiyo. At Tulagi in the Florida
Group (Figurc 1), a cannery, freezing
plant and smoke factory is in operation,
and at Noro in the Western Solomons there
is a freezing and smoking plant. A sccond
canning factory is planned at Noro.
Agreements have been made with the govern-
ments of the New Hebrides and Japan to
allow vessels from these countrics to fish
within the 200-mile limit. llowever, only
Solomon Taiyo and locial Solomon Islands
ships are allowed to operate within the
archipelagic and terrvitorial waters. In
order to recduce the revenue lost by
Solomon Taiyo in charter charges for
Okinawan fishing boats, another povernment
Taiyo joint venture company, National
Fisheries Development Ltd., has been set
up to construct ferro-cement skipjack
vessels. This company is also based in
the Florida Group.

Local fisheries development has been
aided by & government-established fish
collection and mavketing scheme. Twelve
ice-making plants--two in loniara, the
capital, and the rest in outstations--
supply icc to local fishermen who can then
store their cateh in ice boxes to await
collection by refrigerated vessel.  This
vessel provides a repular weekly service
between the more productive fishing groups
in the islands and Honiara, where the fish
arc marketed chiefly through a public
company, SIACO, formed under the direction
of the Fisheries Division of the Ministry

of Natural Resources, A number of private
collection and marketing schemes are also
functioning, although these schemes also
utilize the government ice plants. Cray-
fish, oysters, crabs, prawns, and fish

are now all exploited commercially,

FORESTRY

Forests cover the major part of the land
surface of Solomon Islands. Logging
operations arc carried out exclusively by
the private sector, the main arcas worked
being in the New Georgia Group, Guadalcanal,
and the Shortland Islands (Figure 1). Logs

» are exported in preference to sawn timber,

most of which is sold locally. The Forestry
Division of the Ministry of Natural
Resources has a substantial forest regenera-
tion program underway and planting is
currcntly taking place in the New Georgia
Group and Santa Cruz, and was previously

undertaken on Santa Isabel (Figure 1).
MINERALS AND PETROLEUM

Panning for gold on Guadalcanal is the
only mining operation taking place at the
moment. There are, however, a number of
prospects which are attracting interest,
A program of reconnaissance geological
mapping and geochemical exploration aimed
at completing a preliminary geological
survey of the Solomons is currently being
carried out hy the Institute of Geological
Sciences supported by British Aid funds.
Guadalcanal, Choiseul, the Shortland
Islands, Lastern Outer lslands, the
Russells and Ulawa have all been mapped
at reconnaissance level, and work on the
New Georgia Group is in progress. DParts
of other islands have also been surveyed.

Gold panning is restricted to the rivers
draining the Gold Ridge arca of Guadalcanal,
The increase in the price of gold during
1979 led to renewed interest in the Gold
Ridge prospect and also in the Suta gold
ficld cight miles farther inland
(Figure 1). An offshore gold prospect
has been found where the rivers draining
Gold Ridge center the sea on the north
coust of Guadalcanal. The chicef interest
here is in a submerged buried river
channel, which was investigated under a
CCOP/SOPAC project.

Chromite-vich beach sands on San Jorge
arc being examined as a possible small-scale
mining prospect and it is hoped that the
bauxite deposits on Rennell, Waghena and
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New Georgia will soon be the subject of
further work. Tests arc being carried out
to determine whether the particular
properties of the Solomons bauxites will
allow them to be mixed with other major
bauxites in the Bayer process.

A number of other mineral prospects
exist particularly for copper, nickel,
phosphate, and manganese. Petroleum
legislation is cxpected to be put before
Parliament in the first quarter of 1980.
It is hoped that this will stimulate
prospecting in offshore arcas. Complicated
land ownership systems and resistance from
landowners to prospecting could hinder the
development of mineral resources in some
areas,

URBAN, INDUSTRIAL, AND PORT DEVELOPMENT

Honiara, the capital of Solomon lslands
on Guadalcanal, is the only center with a
population of over 5,000, the latest figure
being just under 15,000. New housing and
light industrial developments are taking
place, but the proliferation of large
hotels usually associated - :th the tourist
industry has been resisted.  Proposed
extensions to the wharf are at the tender
stage,

At Noro, in the Western Solomons, a new
port is being developed. The previous main
port for the west, at Ghizo, had difficult
access and the large international shipping
lines, which carry copra for cexport, have
refused to call there. It is possible
that the new port will become the adminis-
trative center for the Western Solomons
and its population may cventually rise to
the level of that of Honiara.

MANAGEMENT PROBLEMS

Most of the developments in Solomon
Islands' coastal zone give little cause
for concern but prospective activities may
produce problems.

Honiara has a water supply problem and
recent tests have shown cevidence of sewage
pollution in the coastal waters. Siawilar
probliems are likely to cxist at the new
port site at Noro where investigation of
the water resources is taking place and
the fish processing plant may give rise to
some pollution. Alternative sites for the
new port had to be ruled out for a varviety
of rcasons, umong which were poor access
and communications, land tenure, and
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existing timber operations. Sources of
sand and gravel for construction purposes
are being sought and extraction will need
to be monitored if erosion problems are
to be avoided,

In the fisheriecs sector, one current
problem is that of illegal fishing within
the 200-mile limit. One patrol bout is
already operating, another is necded, and
an air surveillance program has been
allotted budget funds.

Mining ventures invariably produce
environmental problems. If miring were
to takc placc in the Gold Ridge area of
Guadalcanal, care would have to be taken
that wastc material did not pollute rivers
flowing across the agricultural development
arca of the coastal plains because some of
these rivers are used for irrigating rice
paddies. Pollution cffects in the region
of river mouths might also have a
deleterious cffect on fish stocks. The
chief bauxite reserves lie on the islands
of Renncll and Waghena (Figurc 1) and the
environmental impact of mining and the
possible processing of bauxite on either
island would be substantial.

A dormant volcano, Savo, lies offshore
some 22 miles to the northwest of Honiara,
The last rccorded cruption of this volcano,
in the middle of the last century, was of
Peleecan typc. A teleseismic link between
the island and Honiara has been established
to monitor carth motions which may herald
an cruption. The form the next volcanic
activity will take cannot be predicted at
this stage but, if sufficiently violent,
Honiara and the agrvicultural plains area
could be affected by tidal wave and ash
fall. An cvacuation plan for the popula-
tion of Savo has been preparved but no steps
have bheen taken to protect Honiara from
the possible consequences of an eruption.
It is in fact very difficult to say what
could be done to protect the town and also
justify it cconomically,

Finally it can be pointed out that all
the activities mentioned affect shipping
and, as development goes ahead, the volume
of seca traffic can be expected to increase,
Shipping lanes are not crowded and port
facilities not yet overloaded, but the
prospects of a collision, possibly
involving an oil tanker, arc not negligible
and must be planned for,



COASTAL ARFA DEVELOPMENT AND MANAGEMENT IN

SOLOMON ISLANDS

Solomon Islands is a recently independent
(1978) developing nation comprised of six
major and numcrous smaller islands
(Figure 1). Becausc of the rclatively
small size of even the major islands, the
whole of the Solomons can be regarded as
"coastal arca." Most major development is
taking place in the immediate coastal zones,
but inland projccts incvitably have some
impact at the coast, if only because of
shipping, which is the chief form of
transport bhetween the islands.

There i1s at present no specific body
responsible for all aspects of coastal
management, although the Central Planning
Office, a unit within the Prime Minister's
Office, acts 4s an cconomic coordinator
for the nation. [Iinvironmental problems,
mining, forcstry and fisheries are normally
the responsibility of the Ministry of
Natural Resources, while the Ministry of
Agriculturc and Lands takes care of
agricultural developments and urban
planning. Transport is the concern of
the Ministry of Transport and Communica-
tions, and water supply that of the
Ministry of Works and Public Utilitics
with some assistance trom the Ministry of
Natural Resources In order to facilitate
better communications between the various
Ministries, para-state bodies and private
companics involved in coastal area
developments, the Solomon Islands govern-

—John Ridgway*

ment is examining the possibility of

designating one office, or individual, to
act as a national coordinator and also as
a focal point for cverseas communications.

Current and prospective devclopments are
shown on Figurc 1 and can be summarized
under a number of headings.

AGRICULTURE

The main agricultural developments are
on the coastal plains of north Guadalcanal
where extensive arcas are given over to
palm oil, rice, copra, and cocou produc-
tion. The areca under cultivation extends
castward away from the outlet port of
lloniara, which is situated at the cxtreme
western end of the plains. Onc major road
scrves the plains area and increasing
volumes of traffic have necessitated tar
scaling of its surface. Coconut planta-
tions are found in coastal regions
throughout the islands, and projects are
under way to rcar cattle under trees in
both coconut aad forest arcas.

ENERGY

The island of Vella Lavella in the New
Georgia Group of the Western Solomons has
a geothermal ficld which has potential as
an energy sourcce (Figure 1). Investigation
of the ficld is under way and, if the

*John Ridgway was a Principal Geologist with the Geology Division, Ministry of

Natural Resources, Solomon Islands,

His present address is Institute of

Geological Sciences, Keyworth, Nottingham, United Kingdom,

95



ae

180°

- LY 3
I
L = LOSGNS OFERATIONS
$ ¢ Smawmi
. s FOREST REPLANTING
"EASER ED * GUADALCANAL PLAMS |~
AGRICULTURAL AREA
-
T e 4 i [OV T .,
| ' . QO
' 24 2 ~g ct..o s flvut
H L &
' o\t'> oL nmancane >
i H\) e ‘:
p— AN——cso -
[ L Y S o
’ SEORGA
’ Q
sae S
o
)
AnCoAn
S MALAITA
“CLATORAL
— CELI »e
i ~ - 5'\1?70 DL
| -t 3441 E1 04 4} L= (Ve )
0000 — _— = =4 qprewo.— —_ — 050
i ,mir e | . !
= [ svcbu Laea
' R . .
: . ! .
i | ] “wane
i Mt l -~ . - K
! > [N
: i “eald ¥ .
tenta M l., .
- o
- 7 \/’ 1
\,.‘ e I TR 2 TURS Gsrme
St 4°00 - -—-—é. - —-4%00
4
1
H H
ST @‘ %30 s
43°00] fero0 h
R [ ITad
l“’“"{ 3 alsan o B
-—uc‘\..z.‘ﬁ % 1 } o
v S0 O anlcas
-0 —0~ o oo 3
b roco +— ity I
-sa® 30 -49%| | - £*00—d P
1 [ | |8 ] Biulhdd
sse 98° 104 e L 1.0° - - [} 4

FIGURE 1. Solomon Islands: major coastal area developments
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A COASTAL LAND DEVELOPMENT PROJECT

HISTORICAL BACKGROUND

In 1970, a tcam of cconomists and
agronomists was scnt by the Land Development
Department to gather facts and figures on
coastal land usc, vacant land, and ways
and mecans for development in seven provinces
along the Gulf of Siam. From ground
survevs and field interviews, the tceam
determined that vast arcas of coastal land
were not utilized or were cconomically
underutilized.  This poor utilization was
duc to lack of technical know-how, funds
and, especially, to well-trained cxteusion
workers.

At the same time, it was determined that
rescarch on agriculture, fisheries, ard
mangrove forests had been undertaken by
different departments, and that the results
were scattered and unused.  TFor example,
rescarch on agriculture in saline soil had
been carried out for many years and,
although a large sum of money had been
spent, no positive results had yet been
confirmed.  No centrial organization
existed where the results of all fields
of rescarch on the coastal area were
assembled and applicd.

Finally, a fundless, isolated project
on coastal development wias established
with a fow personnel in the Land Policy
Division. The project leader spent almost
a year studying wiys and means to hring
vacant coastal tand into cconomic use. By

—Tip Ruangchotivit*

1976, it was determined that more than 28
species of fruit treces and vegetables
could be grown in salinc soil. Other
activitics were shown to hiave potential
high income, such as shrimp farming and
animal husbandry. ‘Then a group of
rescarchers consisting of cconomists,
agronomists, and agricultural cengincers
found & mutual intcrest in coastal arca
development.  As more rescarch was
accomplished, the group began writing an
overall coastal development plan for
submission to the National Economic and
Social Development Board (NESDB) and the
government tor approval. At the same time,
this group prepared to establish a
permanent office to execcute the plan after
approval. Thus on August 31, 1977, the
Office of Coastal Land Development vas
approved and recognized by the National
Cabinet and also endorsed by the National
Social and Economic PPlan (1977 to 1981).

The Office started its operations with

four staff members.
OBJECTIVES

The main objective of the Office is the
full utilization of coastal land to create
income and cmployment among the people who
live in these arcas.  If this development
project is well planned and successfully
implemented, migration of the population
from rural to urban arcas may be reduced.
In this manner, moncy that would have been
spent on slum ¢learance, housing projects,

*Tip Ruangchotivit is Director of the Office of Coastal Land Development, Bangkok,

Thailand.
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an improved bus system, schools, and
encrgy and water supply would be saved.
Also, within the next four ycars, Thailand
will cxperience a serious shortage of
suitable land for agriculture, and the
development of coastal land may reduce the
impact of this shortage in the short-term.

Many countries are now cxtending their
marinc jurisdiction to 200 nm. Thailand
will thus lose fishing grounds in a marine
arca of approximately 600,000 km?,
Unemplovment of fishermen will result.

The rising price of tuel is also contri-
buting to uncmployment among fishermen,
especially artisanal tishermen.  The costs
of operation are increasing with the
increase in the price of oil, and the
profit is dwindling to o point where
government attention will become necessary.
A possible solution to this problem is the
provision of new occupations in the coastal
arca.  This will bring new hope and new
opportunitics to the uneaployed fishermen.
At present, the total acreage of coastal
land and its potential arce unknown. The
coastal land surveys will provide the
information from which the master plan

can be drawn.

PROJECT AREAS

The project will cover the entire sca
coast of 25 provinces; 19 on the Gulf of
Siam and 0 on the Andamar. Sea. The total
arca to be surveyed is approxima ely
twelve million rais or six million acres.

STAGES OF DEVELOPMENT

The Survey Stage

To determine the potential of cach
province, surveys must be carried out in
the following ficlds: sociology, cconomics,
ccology, soil science, witer resources,
land tenure, land capabititices and physical
land usc.

The compilation of data from the field
surveys in ecach province will be accom-
plished within three ycars. Tlollowing
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the completion of ficld surveys and data
processing, the development plan will be
drawn. The finished plan will be presented
to the Coastal Land Development Committce
for final decisions and approval. ‘The
Committec, usually appointed by the
Cabinet, will consist of director-level
officers from the following specialized
departments:  Land Development, Fisheries,
Forestry, Animal lHusbandry, Cooperatives,
Budget, and the NESDB.

The Implementation Stage

At this stage all 25 provinces will be
grouped into six zones for the sake of
simplicity in administering the project.
Each zone will comprisc four to five
provinces. Zone 1 will include four
provinces on the cast coast--Trat,
Chantaburi, Chonburi, and Rayong--with a
project office for Coastal Land Development
in Chantaburi. Zone Il will cover the
four provinces in the middle part of
Thailand--Chachengsao, Samut-Prakarn,
Bangkok, and Samut-Sakorn--with an office
in Samut-Sakorn. Zonc I11 covers the
four provinces immediately south of
Bangkok--Rajburi, Samut-Songkram,
Petchaburi, and Prachurb--with an office
in Petehaburi.  Zonce IV covers the four
provinces in southern Thailand--Chumporn,
Surattani, Nakorn Svithamarat, and
Pattalung--with an office in Surattani.
Zone V covers the five provinces on the
Andaman Sca--Ranong, Pangna, Krabee,
Phuket, and Trang. The project office
will be in Phukcet province. Zone VI
covers the four southernmost provinces in
Thailand--Songkla, Pattani, Stul, and
Narathivat., The project office will be in
Songkla.

As soon as the surveys and planning are
completed, the implementation stage will
follow imncdiatcly. In particular,
programs for Zones I to IV will be
implemented at the beginning of fiscal
year 1980 (October 1980}, as the surveys
and planning conducted by the Institute of
Scientific and Technological Research are
expected to be completed in June 1980.



ESTABLISHMENT OF A TECHNOLOGICAL RESEARCH
CENTER FOR COASTAL LAND DEVELOPMENT AND

MANAGEMENT IN THAILAND

— Office of Coastal Land
Development (OOCLD)"*

BACKGROUND INFORMATION AND PROJECT
JUSTIFICATION

Coastal Land and Rural Pcople

About 35 percent of the total land arca
of Thailand is coastal land. This coastal
land comprises 1.0 million ha in 25 provinces
along the Gulf of Thailand and the Andaman
Sea. Of this total arvea, only 10 percent
has been utilized for, c.p., crop cultiva-
tion, fisheries, shrimp/salt farming, 3.
forestry, industrial estates, recreation,
harbors and harboraec; 90 percent is
unuscd.

Althonugh the resource potential in
coastal regions tends to be higher than in
other parts of Thailand, these resources
arc wasted and poorly usced, ultimately
contributing to an increase in rural
poverty. Such problems arise trom four
main factors.

1. Rural people are wostly engaged and
experienced in agriculture.  In
recent years costs of production
have been significantly increased
and rural people have been unable
to make profits at their
occupations. The growih rate of
agricultural business is less than

S percent pur annum, causing
substantial rural to urban migration
and carcer changing,

Rural pcoplc not only lack funds for
investment but also lack
technologicitl know-how. Thercfore
they arc unable to modify primitive
practices and tools for more
cefficient applications.

The administrative structure of
most government institutions is
highly centralized.  There is also
functional duplication and
inadcquate coordination among
government agencices, reflecting
inadequate planning, implementation,
and monitoring cuapacity for both
development projiccts and general
supporting scervices.

Rural pecople have not received
~lcar technological recommendations
from government officials.
Appropriate technology rescarch

and technology extension projects
have rarely been carried out due
cither to a lack of experienced
officinls in such work or to a lack
of funds.

*Office of Coastal Land Development (0OCLD), Land Development Decpartment, Ministry

of Agriculturc and Cooperatives, Bangkok, Thalland.
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Government Policy

The fourth National Economic and Social
Development Plan, 1977-81, stated that
"several basic policy reforms are
considered neccessary for promoting greater
economic sccurity for the nation and
creating a more cquitable economic and
social order which would mean an eventual
eradication of poverty among large scgments
of the population.'" National development
objectives in the Plan include accelerated
cconomic growth, reduced income disparities,
reduced population growth, expanded
employment, improved management of natural
resources, greater national cohesion and
expanded decentralization of development
management.,

In order to achicve these objectives,
the Office of Coastal Land Development
(00CLD) has designed decentralized systems
of integrated development in coastal
provinces with the initial effort focused
on improving production technologies,
implementation, and marketing,

DETAILS OF THE PROJECT
Program goals arc to:

® Improve the living conditions of the
poorer scctors of the coastal
population by increcasing and
stabilizing local family income and
providing minimal social services in
coastal poor scctors;

® Devclop extensive use of local
materials, cnergy sources and
capabilitics;

® Raisc the rural population's level of
technical competence in order to
familiarize coastal farmers with
improved cultivation methods,
machineries, and irrigation and
drainage technologies: and

® Assist the government in its program
to decentralize planning and imple-
mentation activities, and accelerate
rural development.,

Project objectives are to:
® DProvide the guidance for overall

management of coastal land
development
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e Strengthen environmental and .
socioeconomic controls over coastal
land;

® Increase production through
mechanizetion;

® Recommend and assist on transferring
technical know-how to the coastal
poor; and

® Accelerate deveiopment and promotion
of appropriate technology for
coastal occupations such as coastal
agribusiness.

Anticipated End-of-Project Status

It is expected that at the end of the
project, a regional rescarch center will
be a component of cach zonal office for
coastal land development. Lach center
will consist of a laboratory, plant
nursery, machinery shop, and data base
system. A schematic diagram of cach zonal
office for coastal land development is
shown in Figure 1.

The laboratory will provide qualitative
and quantitative analysis for soil-plant-
water systems, production of minecral
resources, and pollution control. The
nursery will provide experiments for seced
production, plant prowth, and coastal
aquaculture. The machinery shop will work
to mechanize agricultnre by developing
and manufacturing motor-driven pumps for
irrigation and drainage.

A data base system will provide services
in processing cconomic and agricultural
statistical data. Data will be organized
into suitable record scgments and scts of
relationships for planning development in
the coastal arcas.

As a unit of operational rescar | the
center will organize rescarch activitics
focuscd on multiple coastal arca use and
forward the results to a committee which
will be responsible for making decisions
on planning policy and development that
will meet the basic nceds of low-income
groups in rural arcas. In addition, the
rural population in couastal aveas will bhe
able to conveniently obtain uassistance on
the development of their technical skills
for their business operations.

It is cxpected that the number of rural
people in coastal provinces whe usc this
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FIGURE 1. Organization of 20nal office for coastal land development

center will increasce becausc of its value
rad convenience for technical training and
mulipurpose advisory services,

Projcect Work Plan and Activitics

Building Construction

For cuach zonal rescarch center,
buildings nust be constructed with space
for offices, :raining halls, laboratories,
nursceries, and shops well ecquipped with
essential cquipment, tools and facilities
for scicentific and technological
experinents,

Rescarch Training and Activities

A scarch for rescarch offizers vill be
undertaken, and training programs tor
rescarch staff by requested cxperts will
be implemented.  Rescarch activities and
services will be carried out in a way that
develop links between agricultural and
nonagricultural scctors so that growth in
these sectors will become mutually
reinforcing.

The center will collect and process
rclevant information on farm commoditics,
estate and plantation-scale farming and
biological, wechnological and socio-
cconomic aspects of various stages of
development from preinvestment to post
harvest, through its rescarch activities
and from other sources. This information

will serve as the busis for advice given

to various interested parties and investors
in coastal agribusiness. The center will
also storc informaricn on agrisuppert
measures suck as fertitizers, insecticides,
costs and prices, infrastructure, and legal
and iastitutjonal relationships.

conduct rescarch on its
own initiative based on identified

spport mities and problems.  ‘The center
will aleo rcespord to requests for rescarch
2y business parties or will conduct joint
resecarch with other instituticns. Such
rescarch would focus on preinvestment,
prefeasibility, and feasibility surveys
and on various development policy studies
with particular emphasis on coastal
agribusiness and rural dJdevelopment.

The center will

Finally, in its cfforts to accelerate
coastal agribusiness development, the
center will #1so ooperave with the Zonal
Technological Service Unit in conducting
technical training and managerial courses,
in performing adaptive tests and demonstra-
tion plots, and in cncouraging various
socioccononic developirent programs.

INSTITUTIONAL FRAMEWORK AND LAND USE
CHARACTERISTICS AND PROBLEMS

The Office of Coastal Land Development
is the component of the Land Development
Department that will carry out the Coastal
Land Devclopment Projcct. Structurally

10!



TABLE 1. Schedule of project activities

1981 1982 1983
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1. Building

i Yosiy
Construction for each Pes iy

Zonal Research Center

Bids
2. Installation of , Construction |
laboratories, nurseries, Nesien ‘ T
facilities, and equipment -
Bids
;
Purchases
T :
Equipment
3. Research, training, handling
and activities Rescarch staff Installation

recruitment

Experts
arrival

Research training
program I

Series of research programs

Experts withdrawal




the Office consists of two scctors--central
and provincial. The central sector is
responsible for general administration,
including planning policy, communication,
and coordination with other government
agencies relating to coastal land develop-
ment and the rural scctor. The provincial
sector implements sociocconomic coastal
tand classification, conscrvation of
coastal resources, land management, and
development.

Arcas under provincial administration
arce divided into six zones and the utilized
lands in these arcas arc classified as
agricultural land, forest, nonagricultural
activities, and grassland (marsh and
swamp). Agricultural lands include those
used for horticultural crops, perennial
¢rops, field crops, and rice paddices.
Horticultural crops include all types of
vegetables grown in minor plantations in
the limited low-lying arcas between rice
fields. DPerennial crops are scattered
through the vegion and include mixed
orchard, coconut, vubber tres ., bhanana
tree, and sugar palm.  Ficld (rops include
cassava, sugar cane, castor bean, and
sorghum. Paddies are situated in former
tidal flats and in mere inland aveas
whercas forest is found in mountainous
arcas and in tidal lands.

Important nonagricultural land use
includes salt production in salt
evaporating beds or "pans," fish-shrimp
culture in ponds, inland fisheries, and
tin mining. The salt farming and
shrimp-fish farming operations are
commonly located next to cach other, and
sometimes a farmer will shift from one
type of usc to the other. Usually, these
salt farms and shrimp ponds arc operated
only during the dry cvele extending from
November/December through April,

Tin mining is the main industry in the
southern coastal provinces. The
productivity of the industry is relatively
high. Historically, tin production in
Thailand rose from about 4,000 tons per
year around the ycar 1900 to 30,000 tons
per year at present. lHowever, it appears
most of the vicher and more accessible
land deposits hiave been or are being
exploited.

The number and range of occupations in
coastal provinces arc limited due to
four main problems: shortage of water
supply, water pollution, poor operational

techniques, and lack of investment funds.
About 78 percent of salt-fish-shrimp farms
have experienced shortages of fresh
seawater supply and inability to retain
water in the farms. 1In addition to the
annual variability of water quality,
cyclic intrusion of scawater results in
salt-affected soils.

The main contributors to water pollution
at present arc beliceved to be turbidity
from tin mining and cffluents from rubber
and cassava processing factories, and
other industries. In addition, effluents
from palm oil processing arc a potential
pollution threat as is the increcasing usc
of fertilizers, herbicides, and pesticides.

Lack of technical know-how is a major
problem in the coastal area. For cxample,
shrimp farmers still usc primitive farming
techniques for production. Most farms use
shrimp larvae naturally present in scawater
drawn to the farms, not from hatcherics.
Also, the shrimp in some farms arc not fed
with supplementary food. Another example
is the abandonment of croplands by many
farmers because of salt-affected and
water-logged soils. In order to increase
production rates, farmers must buy
essential inputs such as fertilizer,
insecticide, tools, machines, fuel, and
repairs. But, in general, these items are
so expensive that they cannot be purchased.

PROJECT STAGES

The Coastal Land Development Project
will be carried out in three stages in
each zone. Stage 1 will consist of a
land classification survey designed to
divide the zones into regions suitable
for agricultural management, mangrove
forest reservation, industrial cstates,
and recreation. In addition, a socio-
cconomic survey will also be undertaken to
identify Project beneficiaries and to
generate basceline data for the monitoring
and evaluation activities, Stage 2 will
focus eon the devetopment of a land map for
utilization and advisory scervices.

Stage 3 4ill he the establishment of the
technotogical rescarch center for coastal
land developnent.  The first two stages
of this Project will be undertaken by the
Institute of National Applied Scientific
Rescarch under contract to 00CLD, whercas
the last stage will be carried out by
00CLD itself.
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TABLE 2. Staff/personnel participating in prcject implementation

Numbers
In Each
Center | Total Qualifications Role

1 6 M.S. (Systems Engineer) | Project managers to carry out systems analysis of
multiobjective or conflicting uses.

2 12 M.S. (Computer Scicnce) | Programers and operators for data base systems.

2 12 B.S. (Economics) Economists to analyze farm cconomics, marketing
problems and funding.

2 12 B.S. (Agricultural Enginecrs to implement farm mechanization and

Engineering) agricultural design and drainage control projects
focusing on waterlogging, salinity and pollution
problens.

1 6 B.S. (General Science) Technologists to undertake field experiments and
laboratory analyses.

1 6 B.S. (Soils science) Technologists to undertake field experiments and
laboratory analyses.

1 6 B.S. (Agronomics) Technologists to undertake ficld cnd greenhouse
cxperiments relating to crop protection, plant
breeding and sced.

1 6 B.S. (Animal Science) Technologists to undertake farm experiments
relating to animal breeding.

1 6 B.S. (Marine Science) Technologists to undertake aquaculture experiments.

3 18 Certificate in Agricul- | Technicians for agricultural mechanics' shops.

tural Engincering
10 60 Certificate in Applied | Technicians for laboratories, nurseries and
Science field work.
8 18 Certificate in Typists and secretaries.
Secretarial
Skills and Typing

TABLE 3. Assistance requested

Ficld Total 1981 1982 1983
No. m/m No. m/m No. m/m No. m/m
1. Projcct Manager 0 144 6 36 (6) 72 (6) 36
2. [Lconomics 6 144 6 36 (6) 72 (6) 36
3. Agricultural Engineering 6 144 6 36 (6) 72 (6) 36
TOTAL 18 432 18 108 - 216 - 108




EXPERTISE, EQUIPMENT, AND FACILITIES
REQUIRED FOR THE PROJECT

There is a need for a project manager in
cach zonal center to train and supervise
Thai counterparts in the establishment of
rescarch programs for multiobjective
utility and development. Systems engincer-
ing has the appropriate methodology and
applications for addressing conflicting
uses and reaching optimum adjustments.

Because Thai rescarchers dealing with
these problems are in general not familiar
with such techniques, their research is
focused on scctoral problems rather than
on aspects of scctoral intcgration. Hence
the results are nearly inapplicable to
rural conditions and sociocconomic
development.

Experts in cconomics arc nceded to train
and supervise Thai counterparts in the
promotion of oppartunitics for present and
futurc agribusiness. [Experts in
agricultural enginecring arce nceded to
train and supervise Thai counterparts in
the development and promotion of appropriate
technology for farm mechanization,
irrigation and drainage systems and to
raisc the rural population's level of
technical competence.

The project manager will manage
development resecarch focused principally
on the use of alternative rencwable sources
of encrgy and better usc of agricultural
raw and waste materials, improvement of
living conditions, crecation of jobs, and
increasing of productivity in coastal poor
sactors.

The economists will rescarch aspects of
coastal agribusiness, particularly purchase,
processing, storage, and marketing of
agricultural products. Such rescarch will

TABLE 4. Equipment required

involve collection and compilation of
economic and agricultural data for planning
development in coastal poor arcas.

The agricultural engincering experts
will analyze and estimate the demand for
tools and very simple power tools and will
plan and implement rescaivch on the
development, adaptation, transfer, and
propagation of appropriate technology on
environmental protection and on agricul-
tural technology such as irrigation and
cultivation techniques.

Eefore agricultural technologies can be
improved, the naturc of the soil-plant-
water systems and the productivity of
natural resources must be analyzed.
Laboratory work with the requested equip-
ment is an indispensable part of such
analysis. For instance, a spectro-flame-
photometer is necessary for mineral and
nutrient analysis, whereas Kjeldahl kits
are required for sample digestion and
distillation.

Because cach coastal rescarch center
must work with complex problems in
agricultural production, agribusiness, and
agricultural technologies, alternative
development models have to be formulated.
For systems analysis, data programing and
processing, a minicomputer is necessary.

Both the laboratory and the nursery are
structural components of the coastal
research centers. Their function is to
provide working space for analysis of
agricultural raw and wastc materials and
for feasibility studies of production,
environmental protection, and irrigation
control. As such, the structures are
indispensable to the rescarch effort. The
00CLD yearly budget is inadequatc for new
construction; therefore, funds from other
SOUrces arc necessary.

Description of No. Re- | Unit Price Total Cost 1981 1982 1983

Equipment Ttems quested (us $) (Us $) (us $) us $) (Us $)

1. Spectroflame 2 10,000 20,000 10,000 10,000 -
Photometer

2. Kjecldahl Kits 4 2,000 8,000 4,009 4,000 -

3. Minicomputer 1 10,000 10,000 10,000 - -
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TABLE 5. Facilities required

Total Cost
Item Requested (us §) 1981 1982 1983
1.  Laboratory 100,000 100,000
Construction Cost
2. Nurscery 50,000 50,000
Construction Cost
TABLE 6. Thal governient counterpart contribution to the project
Total Bud Government ! Colombo Plan Total
Component otal Budget
Us $ Million Amt. % Amt . % %
1. [lLxperts 0.432 - - 0.432 15.94 15.94
2. Salary of Staff 0.324 0.324 11.96 - - 11.96
5. Labor 0.054 0.054 1.99 - - 1.99
4. Construction 0.35 0.20 7.38 0.15 5.54 12.92
5. [Lquipment 1,280 0.60 22.14 0.68 25.09 47.23
6. Miscellancous 0.270 0.27 9.96 - - 9.96
TOTAL 2.71 1.45 5$3.44 1.262 46.57 100.00

FUTURL PLANS

Plans for the “uturc include a
continuation of Jdevelopment research in
the fields of shrimp-fish production,
animal breeding, and plant production
related to coastal agribusiness in rural
poor scctors.  Also considered relevant
arce planning and execution of projects
to promote sced multiplication, sced
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production, and evaluation of cultivation
potential for coastal lands, support for
forest management and erosion control,
resecarch on animal brecding and cattle

raising in coastal

inlands, operational

rescarch on coastal and inland fisheries,
and rescarch on integrated promotion of
coastal agrimarkets and market organization
in rural poor scctors,



VIETNAM: BRIEF COMMENTS

The workshop was informed that no single
institute was in charge of the development
and management of coastal regions in
Vietnam, although a number of institutes
and ministry rescarch units were carrying
out activitics tn that area. [t was noted
that Victnam had & large constal area and
was rich in havd mineral deposits as well
asoencer ey resources and recreational sites.
Hydrocarbons were of particular importance
to the cconomy and in this context develop-
nent of auxiliary service and training
facilitics was being undertaken.

It was “clt that on the national level,
a state iastiration for coastal zone
development and manavement should be
organized with objectives to include
utilization of idi¢ land, coastal crosion
and hazard pretection, and development of

— Dao Duy Chu and
Le Thac Xinh*

agriculture and fisheries., The first step
should be the organization of a national
workshop to cxchange information and ideas
and to determinc further steps.

Regarding coastal arca development and
management on the regional and international
level, it was suggested that a specific
item focusing on Southecast Asia be
incorporated into the CCOP program. It
was also suggested that morce workshops be
organized and tocused or specific subjects
relating to coastal area management and
development such as mining and petroleum
exploration, ccosystems, fisheries and
protection from oil spills and pollution
in Southeast As<ian scas. More United
Nations-sponsored training courses on these
subjeets were requested.

*Dao Duy Chu is with the Department of Oil and Gas, and Le Thac Xinh is with the
General Department of Geology in Hanoi, Vietnam.
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COASTAL AREA MANAGEMENT IN WESTERN SAMOA

GEOGRAPHY OF WESTERN SAMOA

The independent State of Western Samoa
consists of two major islands, golu
(1,075 km?) and Savaii (1,825 km?), and
eight small adjacent islets. Western
Samoa lies between 171° 20'/172° 50'W
longitude and 13 20'/14% 10'S latitude,
It is part of the 500-km long Samoan
archipelago, the other five islands being
the Territory of American Samoa. Upolu
is narrow and elliptical in outline (77 km
by 27 km) with a rugged chain of volcanic
cones rising to 1,091 m forming the crestal
ridge. Savaii Island (78 km by 45 km)
consists of broad coalescing domes topped
by numerous cones, the highast of which
rises to over 1,818 m. The climate is
tropical with two distinct scasons, a wet
summer and a drier winter. Temperature
ranges arc slight, both daily and
scasonally, with the mean daily temperature
remaining at about 80°F. Although Samoa

lies outside the normal track of hurricanes,

occasional severe storms arc experienced.
The drier parts of the country receive an
ant aal rainfall of 210 to 250 c¢m, the
wetter parts more than 500 cm on Upolu,
and more than 625 c¢m on Savaii.

Savaii and Upolu have a well-developed
road system focused on the capital of Apia,
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—C. A. Y. Hewson,
F. Malele, and
P. D. Muller*
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the only cit: and main harbor, situated on
the north coast of central Upolu. On
Savaii, Asau is the main town and export
harbor for timber products. Physical
communication between the two islands is

by ferry which runs from Mulifanua (Upolu)
and Salelologa (Savaii), and local airlines
which service Apia via Faleolo (the
International Airporxt) on Upolu, and
Salelologa and Asau on Savaii.

The 1976 indigenous Polynesian population
of 151,982 was divided geographically
between 109,764 living on Upolu and 42,218
on Savaii. Most villages are located on
the coastal strip and plantations of
coconuts, cocoa, taro, bananas, coffee and
other crops extend up the slopes of the
high volcanic conec-studded, central
ridges. Away from the cultivated coastal
strip, the islands arc covered with
moderately dense tropical forest.

The industries are few in number and
mostly agricuiturally based. The greatest
number of people are employed on
plantations. The chief cxports in 1979
werc copra (16,643 tons), cocoa (1,473
tons), bananas (34,343 cases), and timber
(1,602,727 super feet).

*C.A.Y. Hewson is Superintendent of the Apia Obscrvatory; F. Malelc is with the
Apia Observatory; P.D. Muller is a UNDP/OTC Hydrologist attached to the Apia

Observatory, Apia, Western Samoa.
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EXISTING COASTAL FEATURES

The major ports are Apia on Upolu and
Asau on Savaii. The present port of Apia
was constructed in 1964, The port is
located inside a gap in the island's
fringing coral reef, which is maintained
by the freshwater flow from the Vaisigano
River. The harbor is open to the north,
thus leaving the port area unprotected from
weather from that direction; all shipments
must leave the port prior to the onset of
severe storms.

During the hurricane season (December
to March), surges are frequently
experienced by ships when berthed alongside
the wharf. This phenomenon is a result of
the lack of shelter from the adjoining
reef when the wind and swell are from the
northwest, and changes in the underwater
contours crecated by the reclamation of
arcas to the east and west of the port.

As one direct result of these phenomena,
tourist ships no longer call at Apia at
the height of the southern hemisphere
tourist season, and cargo ships arc held
np and sometimes have to bypass Apia.

Asau tlarbor is the main timber export
port from which small interisland vessels
carry timber to other Pacific countries.,
However, the existing harbor facilitics
are too small and nced to be upgraded to
facilitate the handling of larger ships,
if the timber export industry and the
island of Savaii arc to be developed. The
long-shore current in the arca is a major
hazard for shipping and this current,
together with the hard rocky nature of
the present dredged channel, retards efforts
to upgrade the port facilities. Formerly,
Asau Harbor had a natural channel.
lHowever, because of coral heads within
the channel, a new shorter channel was
blasted and dredged when the harbor was
first developed in the mid-1960s. The
hardness of the rock and the long-shore
currcnt werc not taken into consideration
in this deccisioen.

LEGAL FRAMEWORK
FOR COASTAL AREA USE AND MANAGEMENT

An exclusive economic zone was created
by the Exclusive Economic Zone Act of 1977.
This is "an act to establish an exclusive
cconomic zone of Western Samoa adjacent to
the territorial sea, and in the exercise
of the soverecign rights of Western Samoa
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to make provision for the exploration and
exploitation, and conservation and manage-
ment, of the resources of the zone, and
for matters connected with these purposes."

The Head of State under the advice of
Cabinet may, from time to time, make
regulations for the following purposes:

e To regulate the conduct of scientific
research within the exclusive
cconomic zong;

o To prescribe measures for the protection
and prescrvation of the marine
environment of the zone;

¢ To regulate the construction, operation
and usc of artificial islands
(whether permanent or temporary) and
of other installations and structures
within the zone; and

e To regulate the exploration and
exploitation of the zone for the
production of cnergy from the water,
currents, and winds and for any
other economic purposes.

The Exclusive Economic Zone Act of 1977
is administecred by the Department of
Agriculture, Forest and Fisheries, and the
Agriculture, Forest and Fisheries Ordinance
of 1959 is applicable te the zone.

COASTAL USE CONFLICTS

Present significant coastal uses and
their geographic locations include Apia,
Aleipata, Asau, Salclologa, and Mulifanua
wharfs; the proposed Salamumu-Matautu
Scawave Energy Project; lagoonal and
near-shore fishing; manganese and precious
coral prospecting; lagoonal and near-shore
black sand and coral-fill mining; and land
reclamation near populated centers.

Plans arc being made for the future
development of all the harbors listed.
For example, the port of Apia is to be
resited at Vaiusu Bay, the channel at Asau
may be resited, and redredging and up-
grading of the interisland wharfs at
Aleipata, Salelologa and Mulifanua are
cnvisicned. The present dredging of coral
sand for roadfill and building material
at Vaiusu Bay :: dredging out an arca of
the proposed new port which will have to
be refilled. The development of Vaiusu
Bay will interrupt the tidal scawater



flow to mangrove swamps which are the
breeding ground for fish, the staple dict
of a large proportion of the Upolu
population. The mining of black beach
sand for construction purposcs has caused
serious foreshore crosion. Although this
practice has been stopped, future
development pressure could result in its
resumption. Dredging of coral fill
material is causing changes in the
lagoonal currents and ccology.

OPTIMAL DEVELOPMENT AND
MANAGEMENT OF COASTAL RESOURCES

While there is an existing framework
within the newly formed Ministry of
Transport for the development of harbor
facilities, the comprehensive management
of Western Suwoa's coustal environment and
resources miay have to avait the formation
of a department of natural resources. In
the meantime, plans and planners should
consider all impacts of new harbor

development, e.g., the physical impact on
currents, thus avoiding the recurrence of
Apia's surge problem, ccological impact
on marine life within the reef, and
population shifts and resultant require-
ments such as housing and scewerage and
their cffect on the coastal environment.

In summary, any new harbor improvement
or coastal development should be planned
not iust as an cngineering project, but
as a projcct that cmbraces industry, town
planning and social aspects. Any such
development would have associated with it
marine industrics such as small shipways
or dry-dock facilities with marine
engincering facilities. We would cnvisage
that the construction costs could be
offsct by these small industries. Also,
mining operations should be undertaken
with regard for their environmental
impacts and the recharge of the resource.
The legal framework exists and nceds to
be appliced.
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POLICY ISSUES FOR COASTAL AREA DEVELOPMENT/
MANAGEMENT: LEGISLATION, AGENCIES, PROGRAMS

INTROBUCTION

The objective of this paper is to
cxplain the Coastal Zonc Management (CZM)
program as it has developed in the United
States and to indicatce how some of the
lessons learned in that program might be
anplicable to coastal development problems
in this region. These observations, based
on the author's cexperience as Director of
the U.S. CZM program since it began scven
ycars ago, will be dirccted principally
at three points:

1. What is CZM and how does it work?

2. What arguments can be used when
discussing the desirability of
implementing a CZM program with a
national government?

3. What arc the major problems that
have complicated implementation
of the CZM program in the United
States?

WHAT [S CZM AND HOW DOES 1T WORK?

Some papers have cemphasized technical
aspects of coastal management whercas the
following obscrvations pertain almost
exclusively to such nontechnical issues
as problem definition, policy formulation,

—Robert W. Knecht*

public participation, options for
implementation, and laws and rcgulations.
In this section, I will discuss the
coastal problems that gave risc to the
CZM program in the United States, the
principal characteristics of the U.S.
program, and 1ts current status, and the
steps undertaken in the development of
the coastal management program.

Problems Giving Risc to the CZM Program
in thc United States

The late 1950s and carly 1960s saw
increasing concern in the United States
with regard to pollution of the nation's
estuarics, shellfish beds, and coastal
waters. By the mid-60s, for instance,
onc-fifth of the nation's shellfish beds
were closced due to pollution. Similarly,
more than onc-third of the coastal
wetlands o the country had been
"reclaimed" by dredge and fill operations,
destroying their important contribution
to the biological productivity of the
estuarics.  On the development side,
nceded coastal development often faced
nearly cndless delays as major
disagreements on use of the coast moved
from court to court. Such coastal
development as did occur, often in
connection with sccond-home vacation
nceds, saw people locating in low-lying

*Robert W. Knecht is the Assistant Administrator for Coastal Zonc Managcement,

Department of Commerce, Washington, D.C.
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coastal areas and on barrier islands,
greatly increasing the risk of a large
hurricane-related disaster.

In addition to these conflicts in use,
a second kind of conflict was emerging--
this involved a conflict in
decision making. TIn the United States,
the decisions of all three levels of
government--local, state, and national--
often can have important implications
on the use and conserviation of coastal
land and water. local authorities
typically have zoning and planning powers,
and thus the most comprchensive role with
regard to land and water usc in the
coastal zone. State governments cxercise
control over air and water pollution and
thus have an important impact on the
location of mojor facilities or
developments and the extent to which
important natural systems such as
wetlands arce modified, State governments
also have jurisdiction over the resources
of the threce-mile territorial sca.
Finally, the national government controls
the resources of the Outer Continental
Shelf (beyond the three-mile territorial
sca) and, as well, numerous federal
programs affcct many aspects of the
development of the coustal zone itself.
For example, the location of federal
interstate highways, federal grants for
the water and sewer treatment plants,
federal guarantees for home mortgages,
and the Federal Flood Insurance Program
all have a dircct and immediate impact
on coastal development patterns.

Approech Taken

After receiving a report containing
recommendations for a national CZM
program in January of 1969, the U.S.
Congress debated the matter for about
three ycars. The debate centered around
the desirability of a program
concentrating only on the coastal arcas
of the nation versus onc that dealt with
Inand-use problems comprehensively
throughout the entirve geography of the
United States. In October of 1972, the
Congress decided on and enacted the
Coastal Zone Management Act of 1972. To
date, Congress has yet to cnact the
comprchensive national land-use program,

The Coastal Zone Management Act called
for a program that was voluntary in
naturce with the leadership at the state
level of government. [ederal incentives
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(funding) were provided to encourage
and assist states in developing and
implementing comprehensive coastal
management programs that would provide
a policy and procedural framework for
local, state, and national decisions
affecting coastal resources. The
resulting state CZM programs werc to be
balanced, that is, they were to be
concerned with protecting the sensitive
natural arcas of the shoreline (beaches,
dunes, wetlands), but also with
accommodating coastal facilities needed
to meet requirements that were more
than local in nature.

In addition to the financial incentives
provided in the Act (financial grants
for both program development and
implementation), the Act contained an
important "federal consistency" provision
which also was scen as an important
incentive to coastal states. Under this
provision, once the states had completed
and implemented a coastal management
program, actions by the national
government (except those involving
national sccurity) werc to be consistent
with the policies of the state coastal
program.

States were promised up to four yecars
of financial assistance to develop a
coastal management program. Thercafter,
federal financial assistance was limited
to aiding thosc states whosc coastal
progrom had met the requirements of the
CZM Act and who had put their programs
into opcration.

Current Status

All 35 eligible coastal entities
(22 ocean coastal states, 8 Great Lakes
states, and 5 territories) applied for
program development grants and initiated
a CZM effort. To date, 19 states and
territorics have had their CZM programs
approved by the federal government and
are now rcceiving financial aid for
operating thosc programs. It is cxpected
that six to cight additional states and
territorices will rececive federal program
approval and implementation funding
during the next twelve months,

Currently, the national CZM program
within the United States is undergoing
a period of evaluation and scrutiny
because the initial legislation cxpires
in 1979, and Congress is now considering



cxtending the lifetime of the program.

As part of this consideration, both the
administration and the legislative branch
arc undertaking a fairly cxtensive review
of the achicveuents of the CZM programs
of the various states up to the present
time. While substantial differences of
opinion exist with regard to the relative
effectiveness of the CZM in the United
States, most interests seem to want the
program to continuc. Environmentalists
would prefer to sce a more protectionist
approach taken, and cnergy and
development interests, of course, would
like to sce the program fucilitate
coastal developnent.  Nonetheless, all
seenrt to agree that the program is moving
in the right direction and, in balance,
is aitding in the more rational
development and conservation of the
coastal zones of this country.

President Carter, in an environmental
message in August of 1979, rccommended
that the legislation authorizing the CZM
program be extended for an additional
five years but that, in the process, more
definitive coastal! policy goals be
written into the law and program. The
coastal policy poals he rccommended are
as follows:

e Protcct significant natural
resources such as wetlands,
estuaries, beaches, dunes,
barrier islands, coral reefs,
and fish and wildlife;

e Manage coastal developnent to
minimizc loss ot life and property
fronm floods, crosion, saltwater
intrusion, and subsidence;

o Provide predictable siting processes

for major defense, cenergy,
recreation, and transportation
facilitics;

e Incrcasc public access to the coast
for recreation pUrposcs;

e Preserve aad restore historic,
cultural and acsthetic coastal
resources; and

e Coordinatc and simplify government
decision making to ensure proper
and cxpedited management of the
coastal zone.

ELEMENTS OF CZM
CZM Goal

The overall goal of CZM is to obtain
maximum long-tcrm benefits from coastal
resources, The key to the achicvement
of this goal is the recognition of the
"inter-connectedness' of most coastal
uscs, and hence the planning ang
management of the coastal zone in as
comprehensive a fashion as possible.
Another way to state the CZM goal would
be as follows:

The devclopment of a management
system permitting conscious

and informed choices among
development alternatives.

Principal Elcments of CZM

CZM has threce principal clements:
problem definition, policy formulation,
and implementaticen,

Problem Definition

Obviously, to be successful, a CIM
program must address the real coastal
problems of a region. Ilence, the initial
task is to define the coastal problems
that cexist or arce expected to exist in
the future in a particular region or
coastal jurisdiction,

o What arc the coastal problems and
opportunitics of a region?

o What issues should a coastal
management program address?

Clecarly, there is a need to tailor the
CZM programs to fit the particular
situation. There is no cut-and-dried
CIM program to fit all situations.
However, most (ZM programs will bhe
designed to address the following kinds
of problems:

Substantive--crosion, coastal
flooding, development of offshore
oil and mincrals, lack of
recreational ccess and facilities,
low level of cconomic developrent,
nced for fisherices developiment,

Institutional/lepal--lack of
long-range plans, lack of
governmental authority, lack of
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appropriate laws and regulations,
lack of adequate enforcement.

Technical--lack of data or
information on resource potential,
lack of adcquate know-how, lack
of trained people.

Economic--lack of funds to conduct
studies to develop plans, etc.

Certain types of coastal systems have
common problems. Clearly, defining the
prob’em or problems that a coastal
management program is to address is a
fundamentally important first step. In
a generic and rather gencral scensc, the
problem will of'ten be defined as follows:

How can we bring about increcased
cconomic developnent of our
coastal resources without
jeopardizing thc cconomic
activities that depend upon
biological productivity
(fisheries), and physical
attrectiveness (tourism)?

In many coastal regions, the goal is
to maximize the long-term cconomic return
from threce scctors simultancously--
fisheries, tourism, and industrial
development. ‘The extent to which this is
possible will depend upon the potential
for cach scctor (the resource base, the
market, and other factors), the impacts
of the development of one scctor on the
well-being of anothei, and a number of
other factors. Developing the right mix
in terms of development emphasis is,
thercfore, a crucially important clement
of CIM.

Policy Formulation

The second important clement in CZM
involves the development of a policy
framework to guide private and public
decisions with respect to the use and
conservation of coastal zonc resources.
dbvicusly, the policy framework will
closely parallel the problems delineated
above, This policy framework will
generally invoelve determining the
development potential of variovs
resources, determining the impacts
{envirvonmental, social, cconomic) of
such development, determining the costs
and beneflits of development altcernatives,
and ultimately, determining the setting
of prioritiecs hetween development
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alternatives, and agrcement on safeguards
to reduce adverse impacts of preferred
development.

Typically, three kinds of policies
seem to be needed in the typical
coastal area:

e Policies related to coastal
development;

e Policies rclated to marine resource
developrient; and

e Policies related to natural systems
protection.

The kinds of individual policies and
issues that will usually need to be dealt

with under cach major policy area are
outlined below.

Coastal Development (Shoreland and
Nearshore)

Natural hazards policies (coastal
flooding, typhoon, tsunami, tide
action, ecrosion)
Tourism (hotel siting policy,
public facilities, aesthetic
policies)
Industrial siting (ports and
harbors, aquaculture, water
dependency policies)
Marine Rcsource Development
Fisheries development
Offshorc petrolcum development
Hard mincrals development
Ocean cnergy sources (OTEC, etc.)
Natural Systcms Protection
Wetlands

Coral rcefs

Lagoons, cstuaries, shellfish
beds

Beaches, dunes
In addition to policies for

devclopment and protection, often
policies are al,o needed to deal with
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improved intergevernmental coordination.
Such policies would encourage,
facilitate, and streamlinec permit
processcs and other governmental
procedures in order to ensurc that
fragmented decision making of various
levels of government does not frustrate
the achievement of coastal policy goals.

To be cffective, coastal policy should
be as specific and as concrete as possible.
It should provide a clear statement of
what the future should hold for various
portions of the region's shorclinc and
coastal waters. Tt should provide
clear-cut information to all concerned
as to what Kinds of development will be
approved, on what basis, and in what
locations. It should also indicate
clearly what arcas of the coastal zone
are "off limits" for developments of
various kinds.

Implementation Approaches

The final element in CZM relates,
of coursc, to implementation of these
policies. lHow can we enforce them?
How do we make them stick? How do we
achieve the policy goals we have
developed to address the coastal problems
we have delimited?

In general, the different
implementation approaches listed below
will be used in connection with each
of the three scts of policies:
protection, development, and improved
governmental coordination.

Implementation of Protected Policies
Laws, regulations, and permits

Devclopment of guidelines and
standards for coastal development
near sensitive natural systems

Tax policies giving relief for
nondevelopment in scnsitive area

National government financial

and tecchnical help (lcading to
improved development policies,
nonpolluting facilities, ctc.)

Implementation of Development
Policies

Laws and regulations regarding
hazardous arcas (e.g., building

prohibition in flood or
tsunami zones)

Laws and regulations regarding
setback lines to deal with
eroding arcas

Laws and regulations regarding
preservation of scenic views

Technical assistance regarding
aesthetics and design

Laws and regulations giving
priority to water dependent uses
of the shoreline

Infrastructurc funding policies
of government which guide
development into certain aveas
and/or away from other areas

Taxing policies (e.g., which
disallow writing off certain
losses in hazardous arcas)

Laws and regulations regarding
the siting of major facilities
(e.g., regarding discharges,
appearance, public access)

Licensing and lecasing schemes
for shoreland and water arcas for
resource extraction purposcs
(e.g., oil, sand, and gravel)

Government support (loans,
guarantees, grants) for nccded
shoreside support facilities
(e.g., fish processing
facilities, storage, harbor
improvements)

ROLE OF NATIONAL GOVERNMENTS IN CZM
DEVELOPMENT

The national government role typically
has three aspects to it:

1.

to provide general policy
direction;

to provide technical and financial
assistance to local jurisdictions;
and

to provide implementation help
(often shared with local
authorities).
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In a typical situation, the national
governnent would encourage a coastal
area (either a governmental jurisdiction
or & natural coastal unit) to develop a
coastal management program. The national
government would be cxpected to provide
general policy direction, technical
assistance and, if possible, financial
help to the local authority to assist in
the planning and program development
phase. 1In due course, the local and
national government would agree on a final
plan which mects both local and national
needs in terms of coastal development
and protection. Furthermore, these
entities would agree to use both local
and federal authorities (in the lcgal
sensc) to achicve the policy goals agreed
upon in the coastal plan. They might
also agree on dividing the costs of
implementing and operating such a
coastal program.

In conclusion, 1| should like to
address two final points: tlow do you
convince your national government that
coastal zone management will be
beneficial to your situation? And, what
arc the principal problems in making a
CZM program work?

Convincing Your National Government
of the Merit of (ZM

The following five points would be
usceful in discussing the merits of CZM
with a national government:

1. Emphasizing the development aspects
of coastal management is a positive
approach. Hence, the terminology
"eoastal arca development" or
"coastal resources development"
are far preferable to "coastal
zone management .

2. The "balanced" naturce of the
coastal management approach
should be emphasized. The
emphasis in the program also
should be on management, that is,
the prudent use and development

of resources, and not on

preservation per se.  0Of course,
protection of sensitive coastal

arcas is a key objective of (M.

3. Determine carly who is potentially
opposed to CZM and develop
arguments particularly aimed at

- that sector,
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¢ Energy and industrial interests
can be convinced that CZM will
facilitate rational development
and increase the predictability
of the coastal situation.

e Local authorities should rcalize
that they can increase their
impact on national government
coastal policies through a
partnership involving local CzZM
programs.

e Rival governmental agencies
should be incorporated into
the CZM planning process ecarly
on and made partners in the
program,

4. Clearly, onc necds to argue the
logic and reasonablencss of
rational coastal planning and
management and obtain a maximum
number of allies for this point
of view.

5. Governments about to embark upon
the planning for new 200-mile
exclusive ecconomic zones should
casily understand that this work
should be based on a foundation
of rational coastszl planning and
management .

Some of the Problems in Making CZM Work

Based on the U.S. cxperience, scveral
kinds of problems occur in the CZM
programs.

Initially, it was difficult to convince
the federal government to provide adequate
funding to get the program started on a
proper basis. Similarly, a sustained
cffort has been needed to keep enough
funding available during a 4- to 5-year
period so that adequately comprehensive
CZM programs could be developed.

Another problem has to do with data
and information. Clearly, the right
information must be available at the right
time if well-founded CZM programs are to
be created and implemented. Certain kinds
of information arc nceded as input into
the policy formulation phase. Different
kinds of information arc nceded later when
laws and detailed regulations are
developed to implement these policies.
It is fundamentally important that data



and information collection programs
produce the right kind of information at
the right time in the program development
process.

Surprisingly cnough, one problem has
to do with the kinds of issues that CZM
programs somctimes try to avoid. Unless
the work is carcfully supervised,
planners and others connected with the
development of the CZIM programs scmetimes,
understandably, try to avoid the hard
coastal problems of a region, preferring
to put them off to a later day. The
benefits of coastal management will be
lost unless the real and urgent problems
of the region are faced honestly and
openly.

Unless public support and understanding
exists for the coastal management program,
the long-term goals of such an cffort
will not be achieved. Successful CZM
requires a long period of public cducation
and awarcness. This cducational activity
must continuc throughout thec lifetime
of the cffort.

CONCLUSION

This paper has revicwed the "essence'
of coastal zone management, at least as
it has developed in the United States.
There has been an attempt to dissect
CZM into its principal clements and to
discuss how ciach would relate to the
situation typically found in this region.
The coastal management approach has much
to offer to coastal nations of Southeast
Asia as they begin serious development
of their coastal resources.,

SUMMARY OF DISCUSSTON ON POLICY ISSUES FOR
COASTAL AREA DEVELOPMENT/MANAGEMENT:
LEGTSLATTON, AGENCIES, PROGRAMS

A question was raised as to the role
of cconomic and budget aspects in the
planning process being discussed in this
Workshop. It was rvecognized that although
the process being discussed was that of
management of the natural environment
after decisions on development projects
had been made, fiscal matters and cconomic
and social trade-offs were indeed an
important part of the coastal arca use
planning process,

In response to a question regarding
definition of the boundaries of the
coastal arca, and thus the relationship

of inland environmental protection policy
and water quality control to coastal

area management, it was noted that
coordination of various national programs
is usually a problem because of
overlapping and conflicting agency
jurisdictions. Howcver, it was also
noted that in the United States, water
quality control laws had bcen incorporated
into the coastal zonec management programs
as minimum standards with cxceptions for
special areas requiring higher standards.
Whereas it was recognized that the
definition of the coastal arca will vary
between and within countrics depending on
physical geography, specific types of
activities, and planning objectives, it
was considered that a gencral working
definition, e¢.g., "coastal arca,' might
include thosc arcas on land and in the
water which arc sites of activities
affecting the coastal arca proper.

The degree of detail contained in
United States!' state CZM programs was
elaborated. The example used was the
broad range of objectives and policies
contained in the CZM program developed
by the island of Guam. Furthermore, it
was indicated that state CZM programs
typically sect specific policy goals and
directions for important geographic areas
of their coastal zones.

In claborating the need for policies
to protect the important natural systems
of the coastal arca (e.g., coral reefs,
wetlands, hcaches, and dunes), the
importance of focusing on the cconomic
value of thesce protection policies was
stressed. ‘The example used was the once
very beautiful lagoon in front of Guam's
best tourist beach that is now filled
with unsightly green algae duc to neglect
of the natural system, coupled with
inadequate pollution controls. Other
cxamples scrved to illustrate the concept
that by modifying the development proposal
slightly (e.g., moving a hotel site back
behind the front row of dunes), or by
adopting morc cnvivonmentally sensitive
techniques (e.g., laying oil pipelines in
a wetland so as not to modify the
circulation of the water), it was possible
to have both a new development project
and retain the natural systems in
functioning order.

Scveral questions focused on the method
of determining appropriate management
strategics. It was suggested that the
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actions taken should try to capitalize
on the natural processes and not alter
them. Where beach erosion is a probiem,
for example, a solution that uses sand
instead of introducing foreign materials
such as rock is preferred unless a crisis
situation is present. If mining of the
beach is required duc to lack of other
sources of sand, onc should mine where
there is excess sand or where the sand
can be replaced, and in such a way that
crosion will not be accelerated. The
plant life in the dunes should be
preserved since they act as sediment
traps.

The topic of regulations on sethack
distance was discussed in detail. It
was recognized that regulations should be
designed with an understanding of the
historical record on crosion. All
pertinent data should be collected and
reviewed. In this conncction, it was
felt that mathematical models such as
those describing flushing phenomenon
were important but did not provide
puidance for beach crosion. An empirical
approach on a site-by-site basis was
considered more appropriate and uscful.

The discussion then turned to the
relationship between a state CZM program
and environmental impact statements (EISs).
[t was indicated that in the United States,
an EIS was required in connection with
the national government's approval of a
state CIZIM program. For convenience, these
documents arc typically combined into a
single volume, us in the case of Guam.
Whereas individual EISs were still
required on specific projects even after
the state CIM program was fully approved
and implemented, it was noted that ElSs
on projects that were consistent with the
state's CIM program could bhe considerably
shorter and were likely to be less
controversial as well,

The discussion then focusced on the need
for generating public support for CIM if
it is to rucceed over the long term. The
meeting noted the difficulty of doing
this in countries where jobs, cconomic
development, and improvements in living
standards arce the highest priorvity.
However, it was recognized that good
coastal management makes good cconomic
sense as well, and that this message, in
hard cconomic terms and with examples,
must be commmicated to the interested
officials and the public. For cxample,
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protected wetlands and mangroves have
been shown to mean more fish and, hence,
more money to the fishing industry. Also,
unspoiled beaches and clean coastal water
means more tourist dollars. It was noted
that Coastal Zonc Management does not

mean no use of the coastal zone--but
prudent usc in order to maximize benefits
over the long term,

In connection with this agenda item,
several additional documents* were
referred to or made available to the
meeting, viz.:

Coastal Zone Management (CZM)

1. Educational report on CZM by
Leaguc of Women Voters.

2. Excerpts from the Guam CZM program
document (policies only),

3. Coastal Mapping Handbook (gencral
information and techniques for
mapping the coastal zone).

4, "Qur Nation's Wetlands'" (an
educational document dealing with
the value of wetlands).

5. "The Coastal Zonc Development
Dilemma of Islands' (an article by
E. Towle).

6. Guam CZM Program (the full program
document).

7. Rules and Regulations of the U.S.
CZM program.

8. Natural Hazard Management in
Coastal arcas (issuecd by U.S.
Department of Commerce, Office of
Coastal Zonec Management).

Onshore lmpacts of Offshore 0Oil

1. [LCducational report on onshore
impacts of oil by League of
Women Voters.

2. "The Shetlanders Accept the
Challenge" (a report of how these
remote islands in northern Scotland
fuced the onshore impacts of
offshore oil).

*Additional copics are available from the
Office of Coastal Zone Management, NOAA,
3300 Whitchaven St., Wash., b.C. 20235,



APPLICATION OF INFORMATION AND DATA TO COASTAL
DEVELOPMENT AND MANAGEMENT

Civilizations have been associated with
coastal margins of the world since time
immemorial. MHowever, it is only in recent
decades that man has categorized and
organized this part of his environment
causing what appears to be a sudden awaken-
ing to the significance of this thin strip
where land and seca merge at the shzreline,

The coastal arca complex, an extremely
important resource in Southeast Asia
because of the archipelagic nations and
cextensive national coastlines, includes
the couastal waters, the continental shelf,
adjacent shorclands, and water bodies
influenced by and in proximity to the
shoreline.  These coastal arcas are
recognized as the most productive ecological
units in the world in terms of biomass (the
amount of extant living matter) and are also
one of the most desirable arcas for human
habitation. TIncvitable conflicts will
continue to arise in this arca because of
the competing uses for its resources,
including space.

Worldwide coastal arcas can be classified
according to their gecomorphology or
biological characteristics, c.g., mangroves,
sandy beach, lagoon, rocky shore, cmbayment,
delta, or estuary. These are all familiar
classifications. Today, however, the term
coastal arca or coastal zonce is commonly
used to imply that what was formerly the
simple shoreline arca is now a complex

—Ronald B. Linsky*

system frought with interactions that are
difficult to comprchend. What at one time
was the province of biologists and
geologists has now become the territory of
the sociocconomists, politicians, and
lawyers.

With these changing perspectives has
come a redefinition of the arca now
depicted as extending scveral kilometers
landward and scaward of the shoreline
itself. With this expanded view of the
arca have come new requirements for data
and information. Of equal significance
has been the problem of defining the
coastal arvca in management terms, of
determining if such an arca is managcable,
and, if so, what the management unit should
be.  All these considerations and more have
been the focus of coastal management
programs around the world.

Coastal management involves the ability
to make decisions based on the best
available information reparding resource
allocations. These decisions are data and
information dependent and require the input
of scientists, plamners, and administrators.
Atthough not particularly a new concept,
the integration of these perspectives into
a systems approach to decision making is
new. This is not an casy task as onc can
see by revicwing the many attempts through-
out the world in coastal management
activities. Some have been successful

*Ronald B. Linsky is a Consultan’ .o the Committee for Co-ordination of Joint
Prospecting for Mineral Resour ; in Asian Offshore Arcas (CCOP).
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while others have failed. Sometimes
failure resulted when the popularity of
coastal arca management demanded adminis-
trative action before adequate descriptions
of baseline conditions were determined. In
many instances, it was determined that
indeced a knowledge of basic natural laws

as well as principles of sociocconomics are
prerequisites for coastal management.

Coastal planning suggests a wide range
of questions reqniring scientific and
technical information and data. Development
activity anywhere in the coastal area,
offshore or onshore, is a potential source
of stress to the coastal environment. There
arc many critical natural components to
this enviromment:  fringing wetlands,
estuarine bottoms, shellfish beds, coral
reefs, mangroves that provide important
habitats for coastal species including
nesting and breeding areas.  For purposes
of planning and development, cach such
arca should be analyzed and designated for
protection or limited use. In addition,
the basic environmental processes such as
water circulation, nutrient input, and
sunlight penetration of the water coluan
must also be considered,

In general, the paucity of systematically
collected information and data regarding
cither resources or the actual and potential
modifications upon thosc resources hinder
the ability of institutions to implement
cnviroumental policies. There is not only
a need for better data and information but
for applied rescarch on specific environ-
ments and factors vegarding their
modification potentials, Modification
potentials arve also referred to as impacts,
However, the term impact has a nepative
connotation and does not correctly
express what some consider as cenvironmental
enhancement.  The marine environment can
absorb considerable radifications without
causing negative impacts. For example,
in some highly developed coastal aveas, the
only source of nutrients for the nearshore
marine environment is the adjacent urban
discharges that emanate from primary or
sccondary sewerage treatment facilities,
Data regarding fish populations in such
arcas indicate & very abundant and viable
population,

The amount of damiage that may result
from any disturbance depends on the
characteristics and vulnerabilities of the
specific ccosystem; this is where the
cxpertise of the natural scientist is so
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vitally needed. To use the term pollu-
tion, one must be able to define the term
damage, for that is what pollution should
mean., Unfortunately, the term has come
to mean practically anything found in the
ocean or coastal waters that is normally
not found there cven though it may not

be detrimental to the ccosystem or
physical integrity of the environment.

If the scientist can define damage, then
he must also nave some wiay of measuring
damage to human or marine life or
acsthetics. Therefore, it is most
important that coastal arcas have some
bascline information and data program
established simultancously with the
planning process. It is unfortunate that
these types of information and data are
sorcly lacking from the majority of
coastal arcas of the world.

Potential environmental problems from
production activitics at sca are of three
general types: alteration of the shape
of the scafloor, interference with other
users of the arca, and disturbance of
marine ccosystems.

Dredging, for instance, may change the
shape of the scabed sufficiently to alter
local wave and curvent patterns. This
could lead to changes in coastal crosion
or deposition and could cause destruction
of beaches, siltation of harbors, rcmoval
of offshore banks, and disruption of
longshore and transport systems
LExperience in LEurope and clsewhere has
shown that mining opecrations can be
hazardous to other marine activities or
emplacements, causing collisions in
shipping channels, disturbance of
navigational buoys or anchorages, and
cutting or displacement of buried cables
or pipelines.

The potential impact of marine mining
on ccosystems is cne of the least known
arcas of environm»ntal concern and one of
the most difficult to asscss. For the
most part, effects arc sccondary and due
to some alteration in the cexisting
physical, chemical, or trophic cquilibrium.
I'mpacts on the coast tend to be more
significant than thosc on the onter
continental shelf because of the higher
physical and biological cnergy levels
found there and because of the proximity
of the coast to population centers.
Physical changes that may induce biological
effects include variations in temperature,
current patterns, amount of suspended



particulates, nature of the scafloor and
substrate, light penetration and photo-
synthesis, und the introduction of new
habitats. Significant chemical changes
may occur through the introduction of
nutrients, trace clements, o. toxics.
Possible changes include sclective removal
of, or influence on, cxisting species by
their involvement in the operation.

Criteria by which to judge pollution or
significant environmental change arce
often arbitrary and, where given, may err
on the side of safety, based mostly on
the assumption that no change is the
preferred state. This assumption is open
to argument, and much more data are
required before generalizations can be
made--if, in fact, they cever can be made
for such a varied and dynamic cenvironment.
Effects of operations on living marine
resources can be judged beneficial,
insignificant, or adverse. To date, some
beneficial cffects have been recorded or
discussed, such as the attraction of fish
to offshore structures, the enhancement of
substrate habitats and biomass productivity
by alteration of the texture of the scabed,
the cenhancement of substrate habitats due
to introduction ~¥ noew nutrients through
mixing and replacement of the scabed
material, thermal stimulation of plant and
animal growth, introduction of nutrients
by mixing of water masses, and cnhancement
of phytoplankton growth through an increasc
in turbidity in ultraclear waters.

The list of potentially adverse cffects
is much longer. For cxample, the direct
cffects of pollutants on individual
organisms include abnormal growth,
decreased productivity, behavioral changes,
accunmulation effects in the trophic chain,
restriction of motor functions. crosion
of gill filaments, suffocation by burial,
retardation of metabolic efficiency in
filter-feeding animals, pressure shock,
cmbolism, and thermal shock.  Changes in
diversity and abundance and other sccondary
effects on the community and ccosystem
structures may be caused by disruption of
food webs, changes in predator-prey
relationships, reduced community stability
in response to environmental fluctuations,
changes in age structure of populations by
selective mortality, changes in dynamic
behavioral patterns, concentration of toxic
fractions through food chain transfers,
loss of bottom habitat, provision of new
habitat, migration of population, and

introduction of dormant species from bottom
to surface waters.

Analyses of the potential impacts
require a knowledge of the undisturbed
populations and their natural cycles so
that changes can be predicted, verified,
and controlled. At the present time there
is little agreement within the scientific
community about what constitutes an
adequate knowledge of preoperating condi-
tions or bhasclines. Difficulties arise
in the sclection of indicator species
that will adequately represent the biotic
community and its reaction to the
disturbances. The idea of measuring
basclines is still so new that the effect
on local biological communitices of long-
term regional cycles, for which there are
no data, may bhe overlooked or unsuspected.
Conversely, the effect of local impacts
on regional or global communitics may be
underestimated or overestimat~d with no
change of immediate verification of
disproof.

From the foregoing considerations, it
can be generally concluded that potential
disturbances from marine offshore operations
arce dependent on both the methodology of
the operation and the environmental
conditions of the arca. Apart from some
broad guidelines, conclusions on potential
impacts should be operation- and site-
specific.  Most physical and chemical
changes can be measured, but assessment of
the effects of hiological perturbations
requires intensive and long-term study.!

Planners and scientists shonld
concurrcntly participate in the process of
planning for coastal arca development,
Whether making recommendations or passively
reviewing the documents generated by
nonscientists, the role of a scientist is
not an casy onc. The cecological conse-
quences of coastal development are so
complex and so imperfectly understood that
it is often extremely difficult to formulate
specific development standards for
protection of natural cnvironments and
conservation of resources.  Scientific
rescarch has provided a general awareness
of the values of natural systems and of
the effects that development can have on
these values.  Coastal arcas can have either
or both a natural and cconomic valuce placed
upon them,

A natural value is determined after a
substantial study accurately quantifies
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an arca's resources and their relative
abundance. For example, after intensive
study, if a particular coastal estuarine
environment facing potential modification
is known to scrve as a nursery for a
particular coastal fishery, the arca will
gain a certain natural value., If the
estuary is also the habitat of a rare
species, its natural value will increase.

The monctary cconomic valuc of an
estuary can be derived from the estimated
value of its harvestable shellfish or fish
and other cconomic species.  Nonmonetary
values may be derived from, c.g., the
number of people deriving recreational value
from the estuary or the innite acsthetic
qualities of the estuary.

Once the value of the environment has
been measured, the next step is to estimate
how the values may change under the
influence of future development activity.
If a potential offshore fishery has been
estimuted to be worth so many millions of
dollars, what will be the value impact if
offshore hydrocarbon production or hard
minceral mining is undertaken? Will one
operation reduce the cconomic value of
the fishery revource significantly? Will
the hydrocarbon exploration and potential
recovery have a greater economic value
than the tishery and will there be more
socioeconomic benefits to people? A
country should be able to determine thesc
kinds of answers in ovder to understand
the relative value and costs of managing
coastal environments,

In the absence of standards, analysis
of arca-specific scientific data for
natural systems may he necessary for cach
planning program in order to determine the
range of environment modification poten-
tials. Guiding principles such as
"protect wetlands' or "preserve water
quality"™ arc meaningless terms unless
translated into specific decision-making
strategies.  Although scientists can state
the optimum conditions for the maintenance
of an ccosystem, with few exceptions they
are not able to determine what constitutes
socially acceptable or unacceptable levels
of resource protection.  Scientists can
establish criteria upon which decision
making can procced, but they are not
qualified as scientists to make those
decisions.

The special role of science in coastal
planning can be uncomfortable for a
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scientist, The role does not involve

basic research with which many scientists
are familiar, but information transfer,
including data interpretation, prediction,
and consultative services, a role which
many, if not most, scicntists scorn.?
Planners do not neccessarily nced new
rescarch results but often require more
application of what scientists alrcady

know to the problems of planning and
management. The collection of raw data

is the beginning of the process of planning
and management, but if nothing is done with
the data, it is of little help to the
planning process.

Without knowledge of the environmental
baseline conditions, prediction of how a
project will interact with natural and
sociocconomic systems is exceedingly
difficult. Tn gencral, the commodity of
time is the most critical clement in
securing information and data prior to the
decision-making process. For coastal arca
development, the period between planning
and implementation is usually not adequate
to gather sufficient baseline data and
information. Nevertheless, data and
information collection must be undertaken
in order to provide decision makers the
opportunity to gain some insight, even
though limited, into the cnvironmental
modi ficati-n potentials of a project. In
the final analysis, piccemeal data and
information collection without an overall
planning strategy arc not adequate for
coastal arca planning purposecs. Regional
or national schemes, on the other hand,
arc longer in duration and can provide a
synoptic view of conditions, trends, and
potentials,

The second most critizal problem is
cost. The cost of the information
collection and rescarch necessary to
conduct a thorough analysis related to
a particuiar project may well be greater
than the potential costs of the adverse
impacts identified.? 1t is advantageous
in certain circumstances to undertake a
comparison ol the costs of impact analysis
with the anticipated societal costs of
the adverse impacts,  Obviously, the
costs of data and information collection
related to the project ave justified if7
they are less than the costs of the socio-
environmental impacts. It might be prudent
for the technical aud professional steff
to make an estimate prior to undertaking
projeccts that appear beforchand to meet
this criterion,


http:criti.al

Historically, coastal marine data and
information have been accumulated by the
standard practice of marine surveys. It
has also been standard practice as a part
of the survey to list all the species
collected; in some cases with 4,500 or
more specics, the skill of a highly
trained taxonomist is required for
jidentification. Generally, there are
substantial numbers of a few species and
onc apicce of the rare kinds. The result
of cach survey station is a species list
of Latin names scveral pages long. No
person or computer, to my knowledge, makes
very effective usce of such a list at
present. Because the list does not
characterize the environment in terms of,
e.g., trophic levels or population
densitics, the value of such data is
doubt ful at best to those whose responsi-
bility it is to interpret and make
rccomnendations in the coastal planning
and development process.  And the costs
involved in obtaining such information
increasc and thus become more prohibitive
with time.

As an alternative to the lengthy and
expensive marine survey, the technique of
the Infaunal Trophic Index (ITT) developed
by Dr. Jack Q. Word of the Southern
California Coastal Water Rescarch Project
(SCCWRP) might be considered." The ITI
utilizes a simple number, from 0-100, to
describe the mix of feeding strategics of
the animals on, in, and above the bottom.
The high values represent regions where
animals feed on suspended material in the
water, the intermediate values represent
animals feeding on the surface of the
bottom, and low values indicate the arcas
where the animals feed on subsurface
materials. The ITI indicates the condition
of the benthic animals,

The virtues of the 1TI are numerous.,
LEach sample can be assigned a value in a
few hours, replicates are not required,
and all species in a sample need not be
identified. In addition, cqual results
can be obtained by different biologists
using a wide variety of equipment. Old
data can often be compared with new data,
and the results can be readily plottad on
a chart.  The ITI method greatly reduces
the effort that must be made at any one
station, thus permitting many morce stations
to be covered with the same cffort.
Complex reports, involving jong lists of
organisms and complicated analyses, can

be replaced with simple numbers on a
synoptic chart.

As another alternative, it might be
appropriate to consider a regional approach
strategy that will distribute the cost
among those entities in the public and
private scctors responsible for planning,
implementing, and monitoring a particular
project. As an cxample, a joint cffort
may be formed between all interested
parties to collect data and information
common to all parties. Such a joint cffort
would dilute the cost burden to any single
party and provide a mechanism for cost
sharing the collection process. The
result would be cost savings in ship time,
cquipment, and manpower.

when one considers that the fisheries
of Asia arc a major and highly productive
source of protcin for the region's
residents and that the annual consumption
of fish in Southcast Asia is two to four
times the world average, the maintenance
of this recsource takes on more significance
in relation to the region's further
development. ®

The productivity of necarshore “isherices
has been threcatencd in many countries by
overcexploitation and cnvirommental impacts
of scwerage, chemical wastes, and
siltation. Fishermen continue to use
outmoded technology which limits them to
intensive fishing ia shallow coastal
waters. In addition to overfishing, coral
recef environments, which are essential for
the maintenance of coral reef fisheries,
arc being destroyed by fishermen using
not only dynamite out toxic chemicals as
well., For example, a recent survey in
the Philippines indicated that more than
three quarters of the country's coral
recef resources have been heavily damaged
by such practices.

Some offshore fisheries, on the other
hand, have not yet been cxploited nor
fully utilized in Southeast Asia because
of a lack of technology and equipment.
This potentially important resource could
be adversely affected by offshore ~xplora-
tion for petvoleum and hard minerals, It
is imperative, therefore, that natural and
cconomic vatues of offshore fisheries be
seriously considered as a major management
problem in coastal arca development,

These problems are not problems of one
scctor, but indeed are multiscctoral. If
all partics involved with fisheries
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problems, both directly and indirectly,
could coordinate their information and
data requirements, the problems of
information cost could be reduced.

A coastal cnvironment consists of
fundamental natural processes and systems.
Only when these processes are deciphered
can management data and information
requirements be formulated. A starting
point as well as a primary focus for
comprchensive understanding of coastal
environments is an understanding of the
physical processes; all other systems
are contingent upon these processes.
Physical proccsses important to coastal
systems include waves, tides, currents,
temperatures, density, pressure, mixing,
light and light transmission, and wind,
Atmospheric conditions produce large
cffects 1n the coastal area through wind,
rain, and storms.  The wind-driven
currents and waves are an ever present
factor modulating the other systems,
Hurricanes ave cffective agents of change,
especially when larvge storms are
associated with high tides in the coastal
area.

Biological systems, today often
referred to as ccosystems, have a funda-
mental quality of balance of “ecolibrium"
among their components.  An understanding
of the interactions of these components
is a most important step in gaining insight
into the dynamies of an ccosystoen.
Lxamples of some of the information
required to gain this understanding would
be species types and frequencies, seasonal
migrants and permanent residents, relative
positions in the food webh (trophic levels),
and physical location of the organism
(i.c., on the bottom, sub-bottom, in
mid-water, at the surface).

Water chemistry of the coastal arca is
the most complex of all major aquatic
systems. It is here that the fresh water
of the rivers mixes with the saline water
of the sca yiclding a range of chemical
concentrations and chemical reactions.
Also, waters of different coastal environ-
ments such as mangrove swamps, marshes,
or urban arcas have different chemical
characteristics.,  Over time, urban coastal
waters have become very different than
nonurban waters and are often characterized
by the organic and chemical wustes from
urban runoff or cfftuent disposal. These
various source pathways can be predicted
with sufficient data over time. Coastal
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waters, because of their proximity to
sources of natural and man-made nutrients,
are high in organic productivity,
especially planktonic specics.

The chemical structure of coastal sea
is dependent upon the importance of various
sources such as rivers, local surface
runoff, ground water scenage, rain, wind-
borne materials, and coastal upwelling
from deep nutrient rich oceanic waters.

Coastal geologic systems can be
considered to be in a short-term state of
dynamic cquilibrium; changes in one part
of the system will cause an imbalance in
another, requiring a new state of balance
to be achiceved. Nowhere has this been
demonstrated more dramatically than in a
coastal area which is undergoing beach or
foresinure alterations. In many locations,
the improper placement of groynes
constructed for beach protection have
caused major damage. These structures
were emplaced without the benefit of a
fundamental understanding of simple shore
processes such as littoral drift.

Natural systems arc not independent but
arc indeed interdependent.  For cxample,
consider the town of Hikkaduwa on the
southwest coast of Sri Lanka where the
mining of the coral reefs for building
macerials has gone on for decades. The
subsequent loss of beach from direct wave
action has been estimated at 300 m over
50 years with a net dollar loss of over
US $3 million. This cost might have been
avoided with a simple and fundamental
knowledge of the significance of reefs to
shoreline protection.

With this brief background of physical,
geological, and biological systems, it
becomes obvious that a thorongh review of
the available information concerning the
marine and terrestrial cenvironments must
be made at a very carly stage in coastal
planning. Following this review, a survey
should be undertaken to define the coastal
area within a morve regional context,

After conducting a comparative analysis,
the resultant data and information gaps
will indicate what Kinds of rescarch and
surveys should be undertaken to supplement
available information and data,

Generally speaking, coastal and offshore
planning focuses upon a group of activi-
tics, but cach activity requires specific
information and data regarding its



potential impact on the environment and
natural systems. The identification of
information gaps will require an inter-
action of engincers, scientists, and
planners. A research program must be
cestablished to acquirc the data and
information required for determining the
cnvironmental modification potential of
the project. Surveys will be required

to delineate the resources .n question.
Applied rescarch will have priority even
though a well-thought out plan of rescarch
will have definite basic research
components., In some countries where the
knowlcdge base may be small, such research
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NATURAL HAZARD MANAGEMENT IN THE COASTAL ZONE:

AN OVERVIEW

Natural hazards are of increasing
concern to coastal managers and industrial
firms engaged in offshore continental
shelf (0CS) decvelopment activities.!

For example, on July 1, 1979 an earthquake
caused US $2 million in damages to
petroleum loading facilities on the coast
of Panama.? IElsewhere, special precautions
have been taken to insure the safety of
seafloor pipelines and cables and coastal
storage tanks against scismic shocks.
Massive cvacuation of workers from offshore
oil and gas platforms precedes the
threatened arrival of hurricanes in the
Gulf of Mexico, and many firms operate
elaborate shutdown and cvacuation plans for
onshore support facilities.? These
responses are but one part of the much
larger pattern of adjustments made by
coastal populations.

TYPES OF HAZARD IN COASTAL AREAS OF THE
SOUTHWEST PACTFIC AND ADJACENT SEAS

The shores of Southeast Asia and the
islands of the southwest Pacific are beset
by a varicty of scrious natural hazards
(Table 1). It is estimated by some sources
that the region is the most naturally
hazardous on carth.” Two major scts of
processes account for this situation. As
a result of its location on the circum-
Pacific "ring of fire" and its associated
tectonic plate convergence zones, the
entire region is affected by serious

—~James K. Mitchell*

earthquakes, tsunamis, volcanic eruptions,
and the secondary hazards which these
phenomena generate (e.g., landslides,
lahars). Much of the region also lies

in the path of tropical typhoons. These
bring storm surges, floods and high winds
to shore arcas, and they trigger additional
problems such as hill slope failures and
serious coastal erosion. In the western
Pacific tic annual number of typhoons
varies between 19 and 45.% towever,
without the addition of typhoon generated
rains, many small low-lying Pacific

islands can also experience serious
droughts. Inasmuch as coastal deltas often
tend to support heavy agricultural popula-
tion densities, their susceptibility to
riverine flooding also contributes to the
natural hazard burden.

HAZARD TRENDS AND THEIR CAUSES

The crecation of hazard is a direct
outgrowth of scciety's attempts to inhabit
or usc arcas affected by extreme natural
processes. If such places remained empty
or unuscd, no property damage or loss of
human life would occur. However, hazardous
arecas frequently offer superior cconomic
advantages over other locations. These may
be in the form of fertile soils (c.g.,
volcano slopes), flat, casily irrigated
or develcped land (ec.g., flood plains),
or scenic vistas and recyrational resources
(e.g., steep slopes or sandy beaches). As

*James K. Mitchell is a Professor in the Department of Environmental Resources,
Cook College, Rutgers University, New Brunswick, New Jersey.
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TABLE 1. Selected recent natural hazard events in coastal areas of Southeast Asia and the

Western Pacific
Location Year | Event o - ' Effeccts
1) Mt. Lamington,* 1951 | Volcanic 3,000-5,000 dead; destruction of sugar
New Guinea eruption plantations
2) Japanese coast 1959 | Typhoon 4,640 dead; 537 missing
3) Bali, Indonesia 1963 | Volcanic 1,500 dead; 85,000 homeless; one third
cruption of agricultural land damaged
4)  Vietnam 1964 | Typhoons 5,000 dead in Mckong Delta
5) Luzon, Philippines | 1968 | Earthquakes 500 dead or injured
6) Shantung, China 1969 | Coastal storm | Estimated several hundred thousand dead
7) Hong Kong 1972 j Typhoon and 180 dead
landslides
8) Bougainville, 1975 | Earthquake US $420,000 damage to roads, villages,
Solomon Islands missions, and mining works
9) Luzon, Philippines 1976 | Floods 60 dead; 630,000 homecless
10) Bali, Indonesia 1976 | Earthquake 573 dead; 2,900 injured; 85,500 homeless
11) Mindanao, 1976 | Earthquake/ 5,000 dead; heavy losses of houses, boats
Philippines tsunami and fishing equipment
12) East Java, 1976 | Floods 136 dead
Indonesia
13) Lombok and Sumbawa, { 1977 | Tsunami 180 dead; 3,900 homeless; US $1.4 million
Indonesia damage to houses, boats, and fishing
cquipment
14)  Vietnam 1977 | Typhoons 3.2 million people in nced of assistance
15) Karkar, Papua New 1979 | Volcanic Research volcanologists killed
Guinea eruption
16, Lombok, Indonesia 1979 | Earthquake 22 dead; 100 buildings destroyed
17} lLomblein, Indonesia | 1979 | Tsunami 150 dead; 350 missing; many landslides

*Belicved extinct,

new industries and development projects

spring up in coastal arcas, the attractions
of shore zones increasce,
on reclaimed Tand and new 0CS-related
industrial shore facilities bring more

people.

New paddy fields

These influences help to account

for the striking worldwide increasc in

coastal populations.

They also result in

miajor growth of coastal hazard potential,
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On a world scale, natural hazards are
causing steadily increcasing losses of life
and property. Further, the number of very
large disasters appears to be increasing.®
lowever, the worst problems occur in poorer,
developing nations.’ ‘This is, in part, a
function of agricultural develepment,
urbanization, and industrialization of
hazard prone arcas. For example, it is



estimated that approximately 21 percent of
the Philippines' population and US $7.56
billion worth of its Eropcrty arc located
in flood pronc arcas.” The grecater part

of thesec are to be found near the coast.

In Singapore the figures arce 15 percent and
US $4.4 billion respectively, while in
Fiji, approximately 9.4 percent of the
population is so located.

Population growth and the accompanying
tendency te occupy hazardous arcas when
safe locations are fully developed account
for much of the increase in natural hazard
costs. lowcever, it has also been observed
that--cspecially among the poorer and more
vulnerable nations--investment in
appropriate hazard protcction measurcs has
failed to keep pace with growth in potential

the areas which they affect must be
identified and delineated and the risks
assessed. Thus hazard mapping forms a

first stage in most munagement programs.
Alternative ways of mecasuring hazard produce

losses.  Tor example, Malaysia, the
Philippines, and Korca spend approximately
10 percent of the value of flood losscs
for flood protection, wherecas New Zealand,
Singapore, Japan, and Australia spend
between 100 and 200 percent of the value
of flood losses for flood protection,?
Sometimes a specific adjustment is simply
not known by thosc responsible for hazard
mitigation. Somctimes the knowledge,
skills and technology necessary to establish

or manage particular protection systems

are not available in a given nation. To
some extent this may be a function of the
heavy costs of such undertakings as

weather modification. Often, however,

the failure of governments to adopt
appropriate protection strategies stems
from other causes such as misperception of
their effectivencess, commitment to familiar
"solutions,” lack of enabling legislation
or institutions to develop, supervise or
regulate such activities, interagency
compctition, and many additional influences.

Since rising hazard potential is both a
function of increasing occupancy of hazard
arcas and failure to make the best use of
available adjustments, coastal management
agencies which confront hazard constraints
must dircet their attention toward adjust-
ments which affect both of these causes.
Before discussing such specific responses,
it is worthwhile to establish some general
principles of coastal hazard management.

PRINCIPLES OF HAZARD MANAGEMENT IN
COASTAL AREAS!O

Mapping Hazards

If natural hazards are to be managed,

different types of maps. For example, a
map of carthquake frequency may be quite
different from one which shows carthquake
intensity or damage potential. The coastal
manager must be aware of the advantages and
limitations of cach and must sclect the
type of map which is most useful for his
purposes. Thus, if the intent is to
regulate the use of carthquake prone areas
that are not presently built up, frequency
and intcensity maps may be helpful. A
damage potential map may shed more light

on the problems of managing already
built-up arecas.

In similar fashion, there arc contrasts
between risk zone maps based on actual
historic cvents (c.g., record floods or
worst tsunami inundation zones), and those
which describe the probability of expected
future cvents (c.g., 100-yecar floods or
landslide probability). Somctimes
probabilities may be measured by directly
projecting present trends (e.g., shoreline
recessions), but the choice of hazard
index will influence the size and
confipuration of the hazard zone, and may
affect public comprchension of risk.
llence, it is ecasicr for most people to
appreciate that a specific tsunami reached
a particular location than it is to realize
the meaning of a probability statistic such
as a "5 percent chance'" of flooding.
llowever, the coastal manager may find that
historic tsunamis arc imperfect guides to
likely consequences of future waves becausc
of changes in land use, coastal defenses,
or the possibility that a different type
of carthquake may generate a different type
of cvent.

To be uscful, hazard maps in the coastal
zone must be kept up to date.!! New
information on natural processes or new
types of data analyses may indicate the
need to revise hazard zone delimitations.
Changes in the form and use of such arcas
may also nccessitate revisions. Thus, a
map which shows flood plains before they--
or the watecrshed of which they are a part--
became urbanized is not a satisfactory
management tool. Since new river basin
development invariably affects hydrological
characteristics, changes in flood potential
must be reflected on new maps.
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Accepting Appropriate Levels of Risk

Since natural hazards arc an inevitable
accompaniment of life on many coasts,
socicty must decide what level of risk it
is willing to accept and how much it wishes
to invest in protection adjustments to
offset excessive risks. This is essentially
a political choice which involves balancing
the benefits of hazard zone occupance
against their attendant costs. If govern-
ments choose to ignore hazard mitigation
as a public policy objective, individual
citizens may have to make their own
adjustments, and the nation as a wholc may
become the object of foreign disaster
assistance programs sponsored by other
countries. However, it nceds to be
remembered that so long as we centinue to
occupy hazard arcas, no typc of protection
is entirely rcliable. Even the best
designed and operated warning networks or
levee systems may fail and populations which
believed they were "safe'" can suffer
catastrophic losses.!?

Choosing Among Alternative Stratcgies

The central guidelines for coping with
natural hazards are to assess the full
range of possible measurcs and to consider
the possibilities of mixing scveral types
of adjustments rather than relying on a
single response.

The range of choice includes warning
systems, control and protection works,
weather modification, modification of
building construction practices (e.g.,
"floodproofing'), land use management,
insurance, and disaster relief and
rchabilitation. The most generally
compatible combinations of adjustments
include warning and floodproofing or
carthquake proofing, warning and land use
controls, warning and insurance, insurance
and land usc controls, and protection
works and disaster relief and rchabilita-
tion.

Monitoring the Changing Consequences
of Protection Stratcegics

Many adjustments to coastal hazards
are best regarded as interim measures
which require periodic review to avoid
creating new and more complex problems
than thosc they were designed to solve.
For example, the natural protection
afforded by wide heaches can diminish
when scawalls, groins and bulkheads are
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installed. As more people move into
exposed locations, evacuation plans and
routes which werc designed for smaller
populations may become overburdened and
incapable of functioning. Habitually safe
"islands" of higher ground on coastal
flood plains may become heavily built up,
thus sowing the sceds of ever greater
disasters in the cvent of storm surges of
a magnitude never before recorded.

Further, adoption of onc typec of
adjustment affects the likelihood that
others will also be adopted and directly
or indirectly influences the level of
protection which is made available to
populations at risk. If, for ecxample, a
community invests hecavily in engineering
works to prevent tidal inundation, it is
less likely to consider large scale land
usc¢ controls. Conversly, if hazard
insurance programs arc developed, they may
promote consideration of supporting land
usc controls.

RESPONSES TO HAZARD: A SUMMARY

Preventing Occupance of Hazard Zones

Increased occupance of hazardous areas
is a major factor in the rising toll of
losses. Hence, a primary function of
coastal management should be to discourage

occupance of exposed coasts hy uses other

than thosc which require such a location.

It alternative safe sites exist for manu-
facturing industries, utilities or
residential developments, for example, such
arcas should be preaferred and thosc uses
precluded from coastal zones. Converscly,
fishing harbors, commercial ports, coastal
aquaculturc, salt farms, coastal tourism
and recrcation, marine parks and offshore
mincral mining arc cxamples of uses whose
existence depends on their ability to
utilize shore arcas. They exemplify, but
do not exhaust, the range of coastal uses
which may require protection against natural
hazards.

Coastal managers may draw on various {
techniques to discourage coastal occupance.
Publication of information about hazards

is sometimes sufficient to deter the unwary.
Leaflets can be distributed, films screened,
posters cxhibited and school children
cducated about local hazard problems.
Clearly visible markers indicating past
flood heights or other indices of hazard

can be crected. Through the medium of a
land register, potential buyers of hazard




land can be contacted directly by public
agencies and made awarc of the dangers.
Explicit recognition of hazards may be
written into mortgage documents or property
titles.

Beyond these measurcs, managers can
create disincentives for coastal occupance
and provide incentives for development to
move elsewheve. They may lobby for
enactment of outright legislative prohibi-
tions on certain uses. All developers may
be required to apply for permits to build
on coastal sites. These may be granted
only after potential users meet appropriate
criteria for hazard mitigation. Variable
property taxation rates can be used to
penalize hazard zone users and to provide
revenue for public mitigation programs.
Perhaps most important, public agencies
can exert a strong influence on the future
coursc of urban growth by approving the
construction of infrastructurc in hazard
free locations (c.g., wells, water pipes,
sewers, clectricity, gas, telephone lines,
etc.). If this incentive is employed, care
must be taken uot to inadvertently
stimulate development in adjacent hazard
zones. This can happen, for cxample, when
utility lines cross flood plains to
service developments on higher ground.
Admittedly, by themselves infrastructure
controls do little to affect the growth of
poor, squatter scttlements. These are one
of the worst casualtics of natural hazards.
To be effective in this regard, infra-
structurc policies must be integrated
within broad campaigns to provide adequate,
low-income housing near appropriate
cmployment on safe sites clsewhere.

Hazard Adjustments for Developed Arcas

If a hazardous arca is alrecady exten-
sively occupied, the preceding measures can
do relatively little to reduce potential
losses. Managers must turn to other
adjustments. These can be classified into
four basic groupings:

1. Measures designed to cope with the
conscquences of hazard losses
(c.g., disaster relicef or insurance);

2. Measures aimed at reducing potential
losses (c.g., land usc controls,
prediction, or warning and
evacuation programs);

3. Modifications of the natural hazard

process (e.g., control and protection
works); and ~

4, Attempts to affect the physical
causes of hazard (e.g., weather
modification).

Six measures within these four groupings
arc described below.

Disaster Relief

Disaster relief is probably the most
widely practiced response to serious
coastal hazards. A vast range of interna-
tional, national, and local organizations
stand ready to provide assistance to
disaster stricken communities. Tt includes
the United Nations Disaster Relief Office
(UNDRO), the International Red Cross, the
World Food Program, national emergency
responsce groups “ -.g., civil defense
agencies), and the forcign disaster
assistance institutions of major national
governments. In addition, a wealth of
private nongovernmental groups also
provides relicf supplies and services
{c.g., OXFAM, CARE, and various churches).

Obviously, it is important to rescuc the
injured, feed the hungry and house the
homeless., Therefore, somc measure of
relief will always be neccessary. However,
reliet cannot prevent disasters and, in
some cascs, maladministered relief may
inadvertently make them worse.l3 There is
often 2 mismatch of relief supplics with
community nceds. There may be confusior in
the assessment of damages and inequities
in the allocation of resources. The influx
of free relicef goods may seriously disrupt
the local cconomy. Donor nations may
also try to cxert political influence
through the rclief allocation system. In
order to reduce the likelihood of such
problems arising, coastal managers should
encourage the adoption of predisaster or
emergency preparcdness programs; these

set out procedures to be followed by

public officials and private citizens prior
to, during, and immediately following a
major disaster.!™ They may involve training
programs for cmergency workers, construction
of emergency operations centers, stockpiling
of communications cquipment, rescuc vehicles
and relicf supplies, designation of
cvacuation routes, and preparation of
emergency plans for closing roads and other
facilities and for cvacuating and housing
impacted populations. [In low-lying coastal
arcas the cxistence of a known and practiced
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emergency preparedness plan can signifi-
cantly reduce loss of life, It is estimated
that if what is now known about emergency
planning and other improved relief
procedures were carcfully and comprchen-
sively applied throughout the globe, a

20 percent reduction in deaths and a

5 percent reduction in property losses

could be achieved.l1®

Insurance

By itself, hazard ins rrance provides a
mechanism for spreading nizard-related
property losses incurred by victims among
a much larger population that is potentially
at risk. Tt has no direct effect on
injuries or loss of . life. Therefore, it
may ke useful only in substantially built-up
shores containing high-value investments.

Privately sponsored hazard insurance has
not been successful because only those who
are exposed to extreme hazard purchase
protection, Government subsidized coastal
flood, crosion, and landslide insurance is
offered for sale in the United States.
Through this scheme, the national population
provides a subsidy to coastal residents and
thus premium costs arve kep rvelatively low.
llowever, the program is t cd directly to
mandatory land usc controls in communitics
where flood insurance is on sale. These
regulations are designed to reduce new
construction tn the hazard zone and to
prevent reoccupation of sites which have
been devastated by serious floods.  Such
a scheme theoretically offers hope of
long-term reductions in hazard losscs,
but it depends for success on carceful
monitoring of compliance and ~igorous
enforcement of penalties.  Poorly conceived
coastal hazard insurance may well attract
more people to the coast and incrcasce
cventual losses.

Prediction, Warning, and Evacuation Systems

A warning system possesses several
components. First, a hazard must be
predicted, forecast or detected. A warning
must then be issued.  This message has to
be transmitted via a communications system.
Members of the target population must
roccive the message, they must interpret
its meaning, and, finally, they must take
appropriate protective action (e.g.,
evacuation), 1 any of these components is
missing or malfunctions, the warning
system may fail.'" Nonetheless, cffective
warning systems probably lold the greatest
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potential for reducing fatalities and
injuries caused by natural hazards. It

is estimated that 75 percent of the global
casualties and 10 percent of the damages
caused by hazards could be eliminated by
use of proper warning systems.l7’

Different types of hazard posc special
warning problems and separate systems may
be necessiary for cach. We still lack the
capacity to predict and, therefore, to warn
of some cvents. For example, despite
recent advances in China, Japan, the United
States, and the Sovict Union, carthquake
prediction is far from perfected and it is
doubtful that most nations arc now in a
position to dcvo]og cffective carthquake
warning programs. ! However, carthquake
prediction may become a viable prospect in
the next decade. Likewise, predictions of
volcanic cruptions are confined to a few
well rescarched arcas and they too are
still experimental for most nations.!?
Landslide and coastal crosion predictions
are also at a relatively primitive level.
In contrast, there is now a high level of
ability to predict, forecast and detcct

typhoons, tsunamis and other types of

weather systens.

Nine western Pacific states now belong
to the 18-member Tnternational Coordination
Group for the Tsunami Warning System in
the Pacific.?% This system operates from
a headquarters in llawaii and makes usce of
21 seismic stations, 51 tide gauges and
55 warning dissemination points throughout
the Pacific basin. Within one to two
hours after a serious underwater carthquake
is detected, warnings have been sent to
all participating countries. This lcaves
some arcas vulnerable to locally generated
carthquakes in adjacent waters and regional
warning systems may be established in those
arcas. The most sophisticated systems at
present are in Japan and Alaska. lowever,
much of Southeast Asia still remains
vulnerable to local tsunamis, and coastal
managers should be aware that improvement
of the warning system is very desirable,
The Pacific Tsunami Warning System is
effective in the dissemination of warnings
but the affected public's failure to heed
such warnings sometimes causes casualties,
Therefore, additional cffort needs to be
devoted to cducating user populations,

A similar situation cxists with respect
to typhoon warnings. Pacific tropical
storms arc usually first detected by space
satecllites, and this information is
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transmitted to the World Meteorological
Organization's (WMO) World Weather Watch
system via a complex global telccommunica-
tions network. Thus there is ample
warning of the existence of an approaching
storm although the marginal error of
predicted landfalls is still 167 to 250 km,
24 hours before the expected impact.

In 1968, the United Nations Economic
Commission for Asia and the Far LCast
(ECAFLE), in collaboration with WMO,
initiated a joint program for mitigating
typhoon damage in the western Pacific.
This program continues to improve fore-
casting and warning capabilities. It also
supports disaster preparedness planning
and supplies data on potential typhoon
losses to development agencies and
governments,” !

Land Usc Regulation and Building Controls

Land use and building controls are
effective methods of reducing property

damage. It is estimated that, if soundly
applied, such practices could reduce

global property losses by about 20 percent
and deaths by approximately 10 percent.?22
The array of possible controls is impressive
although little is known about the per-
formance of some of them (Table 2).

Zoning controls arc the most widely used
adjustment. Arcas cxposed to high risk
are delimited and uses specified. For
example, a flood risk zonc might be barred
to further construction of buildings and
provisions made for the removal of those
damaged by future floods. Exceptions
might be made for specific structures which
utilized floodproofing design features
such as clevated ground floors, localization
of vital cquipment on upper storics,
watertight doors, movable machinery and
automatic utility linc shut-off valves.
Low density uscs like parks or recrcational
facilities could be permitted. Some forms
of agriculturc might also be allowed.

TABLE 2. Land use regulations and building controls

Legal

Economic

Zoning

Building codes

Subdivisinn regulations

Land registers

Planncd unit developments

Open space controls

Master plans

Setback or encroachment lines
Access controls

Environmental impact regulations
Permits

Licenses

Scheduled development programs
Preemption and cxpropriation rights

Utilities hook-up authorizations

Taxes

Bonding requirements

Subsidies

Public purchase (fee simple)
Purchasc of dcvelopment rights

Matching funds for approved land use
practices
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In 1973, under the auspices of the
United Nations Development Programme, a
Regional Seismological Network was
initiated among five cooperating countries
in Southecast Asia (i.e., Indonesia,
Malaysia, the Philippines, Thailand, and
Hong Kong). Data gathered by this network
may make possible scismic regionalization
for construction purposcs. Thus secismic
building zones and carthquake resistant
construction standards could be established
for prospective buildings. Sample maps of
flood and carthquake hazard zones have
recently been developed for the
Metropolitan Manila avea by UNDRO.?3

Building codes and standards are as
important as zoning regulations and the two
should be closely coordinated. Codes
prescribe how, rather than where, a
development is built. This usually involves
specification of minimum standards of
design construction and materials to cnable
the structure to withstand hazard forces.
In already built-up arcas, codes should
apply retroactively through the application
of performance standards for preexisting
structures.  In North America and elsc-
where, the additional costs expended to
bring houses and other buildings up o
hazard-"proof" standards are relatively
modest--perhaps adding 5 percent to total
construction expenses.  lowever, the light
materials from which houses in many Asian
coastal arcas are constructed sugpgest the
need for developing low cost alternatives.
The United States Agency for International
Development has sponsored rescarch on
improved typhoon resistant design standards
and construction practices for low-rise
buildings in the Philippines, Bangladesh,
and Jamaica, "

Given the vast range of land use control
choices potentially available to coastal
managers, it is impossible to treat cach
in detail. Their benefits arve clearly
large, especially in terms of potential
losses aveided and savings in money that
might have been spent on more costly
control works.  Because regulatinns are
intangible and abstract responses to
hazard, they may appear less impressive
than dircect engiveering adjustments, and
they may requive nove diligent application
of managerial skills to prevent them from
being flaunted or becoming outdated by
changing techinology or other factors,

It has been widely observed that when
disasters strike, destroyed facilities

142

are often reconstructed on the same hazard
prone sites that they previously occupied.
This merely recreates the conditions for
repeated, and larger, futurc disasters.

To avoid this vicious cycle, high priority
should be accorded to the carly development
of post-disaster rccovery plans before such
cvents occur. These should make it possible
to rebuild in a more orderly manner that
reduces the future loss potential.

Coastal Hazard Con*rol and Protection
§£gucturcs

Scawalls, dikes, levees, typhoon
shelters, breakwaters, beach nourishment
schemes, tunnels for draining crater lakes
in volcanos and lava diversion barriers
arc representative of engincering responses
to hazard. Where densely settled popula-
tions occupy hazard arcas and have
established high value investments, such
structures may afford some protection,
however at great cost. Massive coastal
walls, for example, are expensive to
design, build and maintain. They tend to
encourage still more development of
nominally protected arcas. More important,
they arc cffective, at best, only up to
their design specifications. Lvents of an
unexpected type or an unanticipated scale
generally produce structural failures.
Clearly, engincering protection schemes
arce a mixed blessing. They have an unhappy
record of fajlure during extreme natural
events, [Lqually, for cexample, they make
possible the reclamation of high value land
or the occupation of steep slopes in places
where flat building land is scarce.

In general, the disadvantages of
technological responses to hazard are in
proportion to their scale. The usc of
small-scale technologices is thus to be
preferred.  Many socicties make use of a
number of such technologies but tend to
ignore them if presented with the
possibility of "solving" all problems
through a few lurge-scale projects,
Nonetheless, the traditional technologies
should not be overlooked.  Flood refuge
mounds, cmergency dikes made of local
materials, vegetation screens, houses on
stiits or on boats, and terraces on steep
slopes are examples of relatively simple
responses which are often admirably suited
to local needs.

Weather and Earthquake Modification

Experimental data indicate that some
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geological faults may be mobilized by the
injection of fluids at depth or stabilized
by the withdrawal of such fluids. This has
led to speculation that it may eventually
be possible to reduce the frequency of some
types of carthquake or to releasc poten-
tially large tectonic forces in a series

of small shocks. Such techniques are now
at the outer limits of practicability and
they arce unlikely to prove useful on a
large scale in the foresecable future.
However, the prospects of modifying tropical
storms are somewhat greater.,

Experinents off the cast coast of the
United Stotes indicate that peak hurricane
wind speeds may be reduced by seeding them
with ice-forming nuclei. While complete
dissipation of hurricanes or typhoons is
probably impossible, a significant decrecase
in their destructive power may be possible.
Whether that is desirable through sceding
is difficult to answer. Quite apart from
its technical aspects, the subject of
weather modification raises vast social,
cconomic, and political issucs. Tor
example, if typhoons were reduced, would
istands be deprived of necessary rainfall?
Who would pay for losses if a sceded storm
veered into a coastline which would not
otherwise have been affected? Until the
global socicty is better abie to answer
such questions, typhoon modification seems
best regarded as an adjustment to hazard
which has some distant, future potential
for recalization,

CHOICES AND PROS?TECTS

1t would be unwise to set forth universal
prescriptions for coastal protection
against natural hazards. Each arca
presents unique problems which necessitate
different mixes of responses. Nonetheless,
some general priorities can be suggested,

The most direct and immediate steps for
hetter hazard mitigation involve improved
cmergency preparvedness plamning and
superior application of traditional local
adjustments.  When combined with
anticipatory post-disaster reconstruction
planning, these measures provide a basic
level of relatively inexpensive responses
and they necessitate no major innovations.,
Thercatter, improvement of hazard warning
systems will probably yiceld the greatest
savings in lives. All components of warning
systems must be involved., 1t is pointless
to perfect prediction capabitities and

leave warning dissemination or evacuation
to uninformed private initiative.

Strengthening buildings will help to
reduce property losses from wind storms
and earthquakes. Floodproofing can also
offset hazard losses. Each of these
adjustments requires an investment of
public funds and time for rescarch and
development of improved designs. Land use
regulations are potentially the most
effective tools for holding down property
losses, but they are also likely to raise
administrative difficulties and to stimulate
policy debates about a broad range of
associated community issues. Nonctheless,
they should be employed wherever possible.

The remaining adjustments are best
thought of as suitable for special selected
use. Hazard insurance might be developed
for built-up urban arecas which have
significant buildings in hazard zones.

It scems best avoided, and is probably
unworkable, in rural arcas with poor,
uncducated populations. Control and
protcection works require such heavy
financial investments and may produce such
undesirable ccological, acsthetic, social
and other conscquences that they should
only be considered after other alternatives
have been fully explored. Weather and
carthquake modification arce so cxperimental
that coastal managers should do no more
than keep a watchful cye on their develop-
ment and await further information.

There is no panacea for coping with
natural hazards. As incvitable products
of human occupance and natural processes,
they will continue to persist. liach
socicty must choose the set of adjustments
that best mects its needs. Different
combinations of adjustments will involve
different groups of people and will have
different results. The number of alter-
natives is large and cxpanding. The scope
for creative use of various mixes of
adjustments remains wide.

SUMMARY OF DISCUSSTON ON NATURAL TIAZARD
MANAGEMENT IN THE COASTAL ZONL:: AN OVERVIEW

It was emphasized that natural hazards
are only a problem if humans inhabit a
hazardous arca. Conflicts arise because
hazardous ar~as such as volcanic soils and
flood plains are attractive to settlement,
In this region natural hazards cause more
important «dircct human losses than indirect
material fosses, and better communications
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have resulted in better reporting of losses.

Problems of hazard management were
discussed in reclation to examples drawn
from the overlay mapping exercises, Seismic
zones, landslides, flooding of coastal and
riverine flood plains and forest fires were
jdentified and analyzed. Tilled coastal
land was singled out as a high risk arca
for structures. Because carthquakes and
volcanos arc of general concewn, it was
suggested that monitoring programs should
be encouraged. Participants reported that
pumping of underground fluids such as gas
and water can induce carthquakes and cause
coastal subsidence. It was also noted that
the releasc of volcanic gases from a drill
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PHEVIOUS PAGE BLAN

EN:RGY: NONCONVENTIONAL OCEAN SOURCES

OCEAN ENERGY

Three primary sources of rencwable
energy from the occan have been identified
and are currently in diffcrent stages of
development, namely, occuan thermal energy
conversion (OTEC), woves, and tides. In
addition, five other sources are also
being investipgated--offshore winds, ocecan

currents, marine biomass, ocean geothermal,

and salinity gradients.  0Of these five,
on:y offshore winds and marine biomass
are capable ot commercial realization
before the year 20000 Concentrating on
the primary sources, the biasic principles
will be discussed together with the
potential for their applications in
Southcast Asia and the Pacific.

Occan Thermal Encrgy Conversion (OTEC)

The warm surface waters of tropical
and subtropical regions are separated
from the cold, deep ocean waters by a
thin boundary, the thermocline, at a
depth of 506-1,000 m.  The temperature
difference between these waters can be
used to generate power.  There is
general agreement that o tcmpcrlturc
difference of at least 179C should be
available, and both Southcast Asia and
the Southwest Pacific are well endowed
with this criteria,

The concept of solar sea power dates
back to 1881 when a French scientist,
Jacques d' Arsonval, suggested operating

— Lawrence D. Neuman*

a closed system in which a working fluid,
such as ammonia, would be vaporized by
warm water and then condensed by cold
water. The scheme was tested by a
student of d' Arsonval, Georges Claude,
in 1930 off the coast of Cuba and was
briefly successful but uncconomic.

The next successful working system
was installed on o barge 2 km off the
coast of llawaii and dubbed "Mini-OTEC'
because of the small size of the power
gencratcd (about 50 kw of which 15 was
net energy). ‘Tthis demonstration project
underscored the conclusion that OTEC
shows the most promisc for the carly
development of commercial quantitics of
power.

Scveral options arc available for open
or closed cycle operation, floating or
shore-bascd plants, and end product. The
open cycle uses water instcad of ammonia
and can produce fresh water as a normal
part of its operation. Floating plants
can follow the greatest gradients and
might be designed as scagoing factorics
producing cnergy intensive products such
as aluminum from alumina, and ammonia,
hydrogen or chemicals from scawater,
Shore-based plants can be designed to use
the upwelled, nutrient-rvich scawvater for
mariculture whereas the fresh water from
an open cycle plant may be particularly
valuable in many islands having small
water supplics.

*Lawrence ). Neuman is Scientific Affairs Officer with the Ocean LEconomics and

Technology Branch, United Nations, New York,
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Recent French studies indicate that a
5 Mw plant could be built now which would
be competitive with a diesel genecrator on
a South Pacific island. Studies in the
United States for a 10 Mw plant confirm
this conclusion while others indicate
that a 200 Mw plant would be competitive
with coal or nuclear cnergy sources in
Puerto Rico by 1985. Cost ranges were
Us $1,650 to $2,420 per kilowatt and
US $60 to $80 million per kilowatt hour,

As technology evolves and fossil fuel costs

continue to risc, OTEC viability will
increase. Such factors as financing,
ownership, and taxation will greatly
affect costs and it is nccessary to
consider social benefits and environmental
cffects as well.

Developing countries have large
resources and may well take an active
role in OTEC development. It is not too
carly to begin site identification studies
and preliminary evaluations which could
lead to financially viable OTEC projects.
The priority nceds of developing countries
may in certain respects be different from
those of developed countries and hence
they should he involved from the beginning
in such studies. The most uscful approach
would be to take bascline reference
studies from countries developing the OTEC
technology and adapt these to local nceds.

The United Nations General Assembly in
Resolution 33/148 has called for a
Conference in New and Renewable Sources
of Lnergy to be held in 1981. As part of
the preparatory activities, a Technical
Panel on QOcean Energy has been organized
and met for the first time from November
5 to 9, 1979. The sccond and final
meeting convened from September 22 to 26,
1980. The pancl will assist in creating
guidelines to assist governments in the
asscessment of their resources and the

cevaluation of sites involving the following

series of steps.

1. Establish criteria of cvaluation,
c.g.,

¢ temperature differential greater
than 18°C

e 1,000 m isobath within 5§ km of
the coastline

e proximity to a coastal energy
demand of 10 Mw or more.
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2, Establish data needs.

3. Determine availability of archival
data.

4. Determine what data can be acquired
by computer simulation,

5. Define the remaining data gaps
after steps 3 and 4,

6. Specify the instrumentation and
field program to supply the missing
data,

7. Implement if appropriate,

Given the advantages of different
configurations, an initial determination
should be made of which option is
appropriate for a particular sct of
circumstances. Multiple-use benefits
should be considered as should the base
load electric production resulting from
the continuous nature of OTEC operation.

Wave Encrgy

The development of wave ecnergy
converters is still in the carly stages.
Finding ways to capturc .he enormous
power of waves (5 to 200 kw per meter)
has occupied the imaginations, cfforts,
and resources of inventors for many years.
Though conversion systems arce relatively
simple "in concept," they are not always
straightforward in engineering design and
implementation.

Converters may be activated by vertical
movement, rolling, pitching or rearing, or
focused waves, such as the U.S. Dam Atoll.
Although only tested on a 1:100 diameter
bench scale in a wave tank, therc appears
to be great promise for a 100 m diameter
unit capable of operating at 25 percent
efficiency and extracting 1 Mw of power
from a standard 10 sccond, 2 m amplitude
wave regime (40 kw per meter wave cnergy
density). ‘The cost was projected at
US $5,000 per kilowatt which appeared to
be marginally viabte, and continuing work
is concentrating on cost reduction.

Energv storage is likely to be a major
problem in wave cnergy converters. The
cconomics of wave gencrators might be
improved if they were used for coastal
defense and land reclamation taking
advantage of the fact that they absorb



wave energy in order to convert it.
Economics may also be improved by
combining wave energy to improve tidal
systems. The use of small wave generators
in offshore oil drilling rigs and at
isolated islands and coastal sites will
probably be the first applications to
become cconomically viable.

Tidal Energy

The only major installation is the
plant at La Rance, France, which has been
operating since 1966 wit» a capacity of
240 Mw. [In the Soviet Union a 400 kw
plant is operating using a very low head.
A 1,500 Mw plant has been proposed for
South Korca. The major questions for
tidal energv applications are cconomic
in naturc. Cost figurcs range from
US $800 to $3,470 per kilowatt and US $25
to $106 million per kilowatt hour,
depending on site characteristics.

Tidal plants have long lifetimes and
low maintenance and can be constructed by
traditional means. The application of
small-scale tidal cnergy plants may be
important in developing countries,
especially if they could be combined with
aquaculture possibilities. Tidal energy
is an attractive technology which has
proven its feasibility. Closely rclated
to hydroclectric power generation, it
poses no scrious tcchnical problems.
Environmental effects may, however, be
more significant, in part because the
location of the installation would be in
sensitive coastal arcas such as estuaries
and bays.

CONCLUSION

Ocean cner, r is still under development
even in advanced countries, yet developing
countries arc likely to be the main
beneficiaries of the technology.
Developing countrics <hould participate
in the carly stages of its development
and the ESCAP countrics are well-endowed
to benefit greatly. Although occan
cnergy technologies arce, to some extent,
advanced technologies, there are major
segments that lic within the capabilities
of the morc industrially advanced
developing countries. For example, much
of OTEC technology is closcly related to

shipbuilding whereas tidal power is
similar in requirements to hydropower.

SUMMARY OF DISCUSSION ON ENERGY:
NONCONVENTIONAL OCEAN SOURCES

The initial discussion was mainly
concerned with the practicality of the
system. Questions concerned the
appropriateness of the nutrients contrib-
uted to the surface water, whether food
sources other than kelp could be raised,
and the economics of the biomass system
in general. It was noted that experiments
have demonstrated that various food sources
could be produced but that the cost of
raising the bottom water makes the system
uncconomical at the present time. One
suggestion was that the size of arcas under
cultivation could be increased. However,
it was rccognized that concentration of the
nutrients was required for better control
of kelp growth and management of urchin
proliferation.

Details of the operating characteristics
of OTEC were discussed. It was understood
that an increasc in the temperature
difference (over the required minimum of
18°C) does increcase efficiency. Sugges-
tions as to how to incrcasc this temperature
difference and thus OTEC efficiency included
using power plant cffluent, cold water
springs in lagoons and the water surrounding
an iceberg (icebergs have been proposcd as
a source of fresh water in the Middle
East). The problem of biofouling was
raised and it was felt that progress was
being made. Also the uscfulness of OTEC
in an arca with a shallow shelf was
questioned, and it was concluded that a
decision of feasibility was partly a
function of the distance from shore to the
edge of the shelf. The possible impact of
OTEC on fisheries resources was discussed,
in particular the relative coolness of the
discharge water. It was felt that the
fish would probably avoid the arca, bhut
that it was a subject for continued
rescarch.

In regards to wave cnergy, it was noted
that promising sites for such systems were
to be found in Sri tanka, Fiji, Australia,
and Occania. Tt was reported that a
French firm was considering the use of an
atoll for a wave cnergy device.,
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MULTIPLE USE APPLICATIONS OF OTEC

The concept of Ocean Thermal Energy
Conversion (OTEC) was conccived in 1880 by
French scientist Jacques D'Arsonval. In
1930, D'Arsonval's protege, George Claude,
ficld tested the concept by building a
successful plant off the coast of Cuba.
Systems now being developed apply modern
technology to the basice principles formu-
lated by the Frenchman.  Briefly, wamm
surface water is pumped through evaporators,
vaporizing a working tluid such as ammonia.
The vapor then powers a turbine generator,
passes into a condenser, and is cooled by
near-freezing water pumped from depths as
great as 41,000 fect. The liguefied ammonta
is returned to the cvaporator, beginning
the closed-loon cycle again.  OTEC works
most cffectively when the upper and lower
water teapervatures vary by at least 309

As g nonconventional enerpy source, 0TEC
provides some interesting multiple usce
applications potentials.,  An OTEC feature
that has been examined for multiple usce
application is the cold water pipe (CWP).
sarine biologists have for many ycars been
aware that the cold, deep wiaters of the
ocean are high in nutrients.  This accounts
for the abundance of marine life in arcas
of "upwelling” such as off the west coasts
of South Amcrica and Africa.  Since an OTEC
plant creates just such an upwelling by
pumping cold, deep water up through its CWP
and then discharging it, slightly warmed,
at the surface, it s Jogical to consider
using this available nutrient resource for

—Ronald B. Linsky*

commercial applications. Of singular
importance in this regard is mariculture/
aquaculture systems.

However, there are scveral problems
connected with this concept, particularly
as applicd to maricultire. A method for
containing the cold water discharge in the
desired arca without interfering with the
operation of the OTEC power plant has not
been proven. Not until extensive experience
with full-scale OFEC plants has been
acquired will it become practical to cxamine
the possibilities in any detail. Neverthe-
less, some preliminary analyses have
indicated that the conversion of the
upwelled nutrients into protein in the form
c¢f shellfish would be o very cefficient
process., Indications ave that it would
require only a few OflC-rariculture plants
to saturate the world markets for shellfish,

On the other hand, the cultivation of
kelp as a commercial crop to be used as a
biomass cnergy source is quite ieasible,
There have been a number of proposals for
floating "encvgy farms™ of kelp, since kelp
Is relatively efficient at storing cnergy
in a form that can be converted to fuel
(bionass conversion) and has the added
attraction of uwving no land arca in doing
so. 1t has been demonstrated by Dr. Wheeler
North of the California Institute of
Technolopy that cotd, deep, nutrient-laden
witers can accelerate growth of the kelp
(Macrocystis sp.).

*Ronald B. Linsky is a Consultant to the Committce for Co-ordination of Joint
Prospecting for Mineral Resources in Asian Offshore Arcas (CCOP).
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Other applications of OTEC plants include
energy-intensive manufacturing processes,
e.g., aluminum refining, ammonia manufacture,
hydrogen production, and freshwater produc-
tion through desalination. Aluminum
refining consumes very large quantities of
electrical power, and if the process can be
carriced on at OTEC plants far from shore,
the power now used for that process can be
released for other purposes.  Tropical
islands are special cases where OTEC might
be used for the production of fresh water,
These aislands frequently lack sufficient
freshwater supplies but are situated in
prime waters for OTEC. Global Marine
Development Inc. of Newport Beach,
California, has calculated that the
cconomics of such an OTEC/desalination
system are favorable. The resultant numbers
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indicate that for cach net megawatt
generated. 1,100 m3/day of fresh water can
be produced.

Ammonia (NHz) production wouid require
no extraneous rvaw materials at all, since
it can be manufactured from the nitrogen
in the air and the hydrogen in the water.
Ammonia is now manufactured from natural
gas, a depletable and diminishing resource.
Hydrogen can be produced from water by
electrolysis, and if the hydrogen cconomy
predicted by some futurists should some day
come about, it may be attractive to usc
OTEC plants to produce hydrogen. Thus,
multiple use depends upon human imagination,
and it appcars to this writer that concepts
such as OTEC provide a fertile field for

just such imagincering.



V. PLANNING TECHNIQUES
AND EXERCISES



METHODOLOGIES FOR COASTAL AREA MANAGEMENT:

MATRIX APPROACHES

MATRIX METHODS IN COASTAL AREA DEVELOPMENT
AND MANAGEMENT

Introduction

The purposc of an integrated coastal
management approach to marine resource
development is to derive the greatest
benefit from the total range of activitices
in the arca. Since decisions will have to
be made involving priorvities for the
allocation of scarce resources, the
decision maker should be presented with
the full range of possibilitics as well
as their short-tevn and long-term
conscquences.  The process of coastal
area developient and planning is
multidisciplinary in nature and should
be designed as a basic strategy for
choosing between alternatives and reducing
adverse envivonmental and other effects.
Although the need for a rational approach
to development incorporating cnvironmental
factors and assessing their importance
can be justificd on both cceonomic and
palitical grounds, strong arguments for
prescrvation of coastal ccosystens need
to be presented in the face of pressure
for development.  Preservation as an end
in itself, whether for the sake of
acsthetics or to maintain existing
amenities, is not necessarvily a compelling
argument.,  However, short-term gains from
development should always be weighed

—Lawrence D. Neuman*

against the long-term value of rencwable
resources as well as future development.

The tasks and methods presented for
coastal arca planning and management
should provide an indication of the
conscquences of o given action including
assessment of the particular coastal arcas
which will he affected and may require
protection or prescrvation.,  The aim of
a basic strategy should be to supply
quantitative cvidence and cviluation.
For example, the assignment of values to
mangroves which may he atfected by a
coastal arca development project may
differ from country to country or
locality to locality. Yet, because the
trees often serve as a source of
renewable encergy to local inhabitants and
provide such renewable living resources
as oysters, crustacea and fish for
subsistence, these values should be
carcfully assessed in order to be
adequately taken into account when
weighing the losses against the benefits
of development.

The Place of Matrices in Coastal Arca

I )(,‘T_':(.‘_l_;)‘-p]n_y_ﬁ-t____l‘j anning 8
The process of coastal resource
development planning incorporates an
cvaluation of resource potential and
methods of cxploitation together with

*Lawrence D, Neuman is Scientific Affairs Officer with the Occan Lconomics and

Technology Branch, Unitced Nations, New York.
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conflict analysis and cnvironmental impact
asscssment.  The matrix method is one of
the techniques to be applied at an carly
stage in the process of assessment and
pluanning. The emvrronmental assessment
is being increasingly recognized as a
necessary stage in development planning
where such planning incorporates a
determination of the nature and degree of
intcraction hetween an cconomic activity
and the physical envivonment.  The
assessment examines interactions in
cconomic, social and ccological terms

amd s multidisciplinarvy in nature.  When
properly undertaken, the assessment
should not only indicate likely
cnvivronmental conscquences, but also
consider alternatives and mitigating
meastres to climinate or mintmize adverse
cffects,

Information gathering, compilation, and
evaluation is an essential component of
the coastal arca development and
environmental assessment program.  The
decision-making process, however, depends
more on a careful statement of the
objectives of the purticular planning
process and the problens to be addressed,
than on data acquisition.

The Coastal Planning Process

Figure 1 indicates the steps to be
taken in reaching a decision on project
tmplementation in a coastal area.  Once
the project has been conceived, the
decision-making process should include
a comparison of alternative wayvs of
meeting the objectives of the project.
Perfornmance standards will vary according
to local conditions and requirements.,

In order to sct pertormmce standards,

1t may be necesisary to sech the opinions
of rhoze not directly cenpaped in the
project it atrected by at, including
local innan,tants of the area.  lor
example, 1o cevaluating the development

of a particalar coastal or otfshore
mineral deposit, alternative ways of
producing the minceral might include use
of othcer siten, increascd production
onshore or different eaploitation
techniques.  The evaluation of alternative
actrons must be carried out in light of
those legal, polbitical, financial and
cultural tactors which are external to
the project but put limits on the options
available,

After possible sites and development
methods have heen proposed and adequate
information has been gathered, it is
possible to estimate the potential impact
of the development activity on the marine
and coastal cnvironment. To gain a
preliminary appreciation of these effects,
a matrix method may he cmployed.

Once the conscquences of cach
alternative have been identificed, a
point is rcached where o decision can be
taken on the acceptability of those
impacts. The choice ranges from rejecting
the project to implementing it with or
without mecasurces to mitigate the
environmental cffects or modify other
factors in the decision-making process.
The process is iterative and sceveral
paths avce open for changing the clements
in order to produce an acceptable project.
The "trade-ofts'" which usually must bLe
made result from the fact that ideal
solutions arc not obtainable and that
some adverse cenvironmental impacts cannot
be avoided.

The coastal planning process and
cavironmental impact asscssment should
help the decision maker appreciate the
benefits and costs of his actions both
in the short-term and in the long-term.
By avoiding irrcvocable mistakes carly
in the planning stage, future cemedial
actions will be feasible and may be less
costly. Where funds are insufficient for
immediate provision of any or all
measures to reduce adverse ceffects, the
planning process may still allow
scheduling of futurce activities to
minimize impacts,

Matrix Techniques

Matvix methods are cmployed within the
process of coastal planning and assist in
cvaluating alternatives. The matrices
described here! lead logically from the
changes caused by the activity, to the
effects such changes have on the marine
environment, and to the implications of
these environmental alternatives for
other uses of the coastal area.  The
mitrices were developed to direct
attention to considerations which might
otherwise he overlooked. This "checklist”
function is valuable bhecause it helps
assurce that a wmultidisciplinary approach
is incorporated in determining
cnvironmental effects and potential
conflicts.
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The 1list of uses, residuals (wastes)
and effects given in these matrices is
not exhaustive. The effects listed are,
however, considered to be the most
important and, once they are identified,
appropriate effort can he allocated to
determine their quantitative significance.
Matrix 1 (Table 1) relates sclected
coastal arca activities to the residuals
(wastes) they produce and to direct
changes in the physical environment
resulting from these activities., Matrix 2
(Toble 2) relates wastes to effects on
the marine environment,

Matrix 3 (Table 3) relates cffects to
alternative uses and completes the
cause-cffect sequence. This matrix
permits one to identify rapidly the
sensitivity of "other uses' to cffects
commonly associated with residuals.  The
other uses sclected cover a wide range
of developments, but the list is not
comprehensive. [t does not include, for
example, military activities, chemical
manufacturing plants, wildlife
conscrvation, coal mining or metal ore
extraction and processing. The
characteristics of particular uses and
their scale may differ substantially from
place to place and cach example must be
considered individually,

In order to provide a convenient
summary of the relationships represented
by the matrices, a matrix overview has
been prepared (Table 4). Tt presents
the three matrices in a combined format
which allows the relationships to be
followed wmore casily. For cxample,
mining for construction materials may
produce industria: waste water, dredge
spoil and affect water circulation,
among other results,  These wastes and
changes in physical conditions have a
number of effects upon the marine
enviromnent including the sia listed.
These cffects will have potential impacts
upon other uses of the coastal arca such
as the six selected. It is possible to
sclect any group of activities and examine
their impacts concurrently to determine
potential use conflicts and environmental
consequences.

The evaluations of impacts of mining
of construction materials and of oil
terminals are illustrations of the
application of the matrices.?
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Example: Mining of Construction
Materials

Construction materials from marine
sources include sands and gravel for
concrete buildings and structures, shell
sands for the production of Portland
cement, and sand for beach replenishment
or land fill. The selection of a site
for mining is usually based on local
need, that is, some development is being
considered which will require construction
materials. Exploration for a source of
materials? may result in the discovery of
a number of minable deposits from which
a sclection may be made. Assuming the
presence of adequate reserves, the
sclection would be influenced very
strongly by the distance of the deposit
from shore, the depth of water and
characteristics of the hottom.
Transportation costs ftor bulk materials
usually represent a major portion of the
product cost whether the material is
transported by pipeline or in the hopper
of the dredge, and the cost of the
delivered product is very sensitive to
changes in transport nceds. Most
standard dredges are limited in digging
to a combined water depth and deposit
thickness of about 33 m. Greater
depths require commensurately greater
capital ecxpenditurcs or lecase costs for
the dredge.

Bottom characteristics assume prime
importance in the consideration of the
deposit itself as well as in the
consideration of the pollution
implications of its removal., 1In all
cases, but particularly where the sources
of materials are limited or there are
compelling political or other rcasons
influencing site selection, it is
important io examine the potential
environmental conflicts and determine the
options applicable to the operation.

In discussing the implications, it
has been found convenient to use the
following illustrative example. A sand
and gravel deposit is being developed
some 3.33 km off the coast to supply
the construction of a large port
development in a West African state. The
sand ond gravel is delivered by hopper
dredge to the construction site in a
sheltered estuarine natural harbor. The
material is pumped ashore to the plant
where it is washed with fresh water,
screened, and graded, before being



stockpiled for delivery to nearby sites
by road. The development of the port

is necessary for the outward shipment of
ore from an extensive deposit in the
hinterland. No previous development has
been carrvied out in the area which is
tropical with a low ratnfall and
situated at the mouth of a major river,

Preliminary Environmental Impact
Assessment

As indicated in Matrix 1, industrial
waste wiaters, sludges and mud, and dredge
spoils may result from the plume of fine
sediment created by the overflow of the
dredge hopper during the pick-up
operation. In the open sea, 3.33 km
from shore, the dispersion of the fines
would be such that redeposition would be
unlihely to result in a significant local

buildup.  this could, however, be measured

i it were close to nearby fish spawning
or <helltfish prounds, for example, by
staple bottom sampling techniques.  On
shore, the washing plant would result in
accunulation of mud and orpanic debris,
The dried stockpiles would pencrate dust
whereas the plant itselt would be a source
of noise.

Significant changes in the physical
cnvironment may also result as the
operition at zea will alter the bottom
characteristics by lowering the scabed
several meters over an area of o few
square miles.  there is sonme likelihood
of affecting wave conditions sul'ticiently
to canse alteration an the cquilibrium of
adjacent heaches (shoreline) or nearshore
bars (shore protfile).  Removal of the
gravel sabstrate will alter the hottom
chavacteristies of the mined arca and
locally chanpge the habitat for henthic
Canma. Beeanse no ~and s removed from
or placed direct by on the beach, the
Fittoral wand budpet may not be directly
affected unlewo wand s moved <horeward
on a seasonal or antermittent basis,
Chanyes in crrculation due to altered
bottom charavteristies could affect heach
condition. indirectly as could changes in
wive relraction,  On shore, the
construction of the unloading dock and
plant will have chanped the <horeline by
the conctructron of halkheads and the
placernent of b, dhi~ will have a local
etfect on the circalatron and possibly
tidal zone Tife but, in order to determine
this, preconstruction surveys and

projections should be made based on simple
biological examinations,

Example: An 0il Terminal

Because of increased prices for oil,
there is a worldwide scarch for new
rescrves. The shllow seas and
continental shelves are being examined
cverywhere and thoughts have cven turned
to the Antarctic. Conscequently, the
provision of additional oil terminals
may become ncecessary in many countries.
Such coastal development commands top
priority so the importance of being aware
of its possible pollution implications
does not need to be stressced. Pollution
may arisce from three main groups of causes:

1. Conveyance of oil to or trom the
terminal by tanker or pipeline or
both,

2. Construction of offshorc moorings,
jetties, quays, tank farms and
other installations, and

3. Development of refineries and
ancillary industries, c.g., for
the production wnd/or utilization
of petrochemicals,

Because oil is such a convenient energy
source, its presence may lead ultimately
to the development of o multitude of
industries and this possibility should be
kept in mind at the planning level. By
itself, an oil terminal does not employ
many pcople--the processes of landing,
storage and onward transportation can be
largely automated--so that extensive
housing development tor operating a
terminal alone i not usual.  The location
of an oil teminal will pencerally be
determined by its proximity to the oil
ficlds. The navticular requirements of a
site are identical to those for a port
and harbor with additional attention to
waste disposal,

Preliminary Environmental lmpact

Assessment

The developments (1) and (2) above are
associated with two main khinds of
pollution ariving from the spillage of
oil and nterference with coastal current
and sedinent transport regines through
crection of massive structures on and
near the shore.  The offects of such
structures will not dJdiffer from those
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associated with ports and harbors
described in Matrix 1,

Bringing oil ashore by pipeline is to
be preferred wherever practical, although
the pipeline may constitute a substantial
interference with fishing.,  Even if
burted initially (a common reguirement if
the scabed traversed is suitable), such
pipelines may cemerpge above the sea bottom
duc to crosion of scdiment by current and
wiave action.  lor this rcason alone, the
banning of all trawling across the
pipeline and in o detined band alongside
it is highly desirable.  Dredging of any
Mind and anchoring of any ship in this
hand should also be prohibited.  Tor these
reasons, the siting of a pipeline and
terminal necds to be planned so as to
minimize interference with existing
shipping and fishing activitics or any
such activities considered likely to
develop on the basis of knowledpe of
uneaploited resoarces, such as shellfish
beds or mineral deposits,

In theory, spillapes may occur at any
point along a pipeline but, in practice,
facilitics are usually inco sporated for
isolation of particular sections which
thus restrict considerably the amount of
o1l that can be released. Regions of
preatest vulnerability offxhore are
related to the character of the wea
bottom and the degree of caposure to wave
action during <torrs, and to accidents
aritsing from <hyps unaware of the
Spiltlages from
pipelines occur only rarely hut are most
frequent at the ends, t.ce., the
connections with the prodoction platform
or ats ancillary wtructures and with the
shore terminal.  Sprllages at sca,
pencrally speaking, present fewer hazards
and are move readily dispersed than
spilbages an the coastal rone,  Heavy oils
are oan oexception to this Contingeney
plans most be made in advance for dealing
with ofthore ~prlis, and the operators
should be required to have available both
cquiprent Cincluding <hipa) and trained
personnel tor thiw purpose as a condition
of o leases Spillage of oil in the
coastal cone ray he very dasaging locally
for both JTiving recources and arenities.,

pipeline's position.,

Mateix 2 yaves an oandication of how
such damage may arise. Contingency plans
should be prepared by the local authority
for minimizing the effects of such spills,
Fven with the best will in the world,
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mechanical and clectrical faults do occur,
occasionally resulting in oil spillages.
It must also be admitted that human crror
of onc kind or another is a frequent cause
of oil release, even in the best managed
installations. The incvitability of
spillages must be kept in mind during
initial planning and site scelection. The
potential for dimage differs considerably
according to the type of crude oil being
brought ashore, particularly according to
its content of aromatic substances.®

If oil is brought ashore or distributed
from the terminal by tankers, then the
additional risks of pollution normally
associated with such ships, ¢.g., tank
cleaning, discharge of waste oil, and
sewage and parbage disposal, nced to be
considered. Suitable reception facilities
for ships' wastes need to be provided
ashore. As indicated in Matrix 3, oil
terminals and refineries may produce
environmental cffects which have
considerable impact on other uscs of the
coastal arca but no other activity
appreciably interferes with terminal and
refinery operation.

Of possible industrial developments
near an oil terminal, a refinery and the
production of petrochemicals are the most
likely. Refinerics may entail substantial
leveling and infilling of coastal arecas
and will certainly produce offluents that
arc actually or potentially damaging and
add significantly to the risks of spillage
of oil and oil products. In most cascs,
road, rail or ship access will need to be
developed for the distribution of products.
Additional urban development with
increasced scwape discharge will be
inevitable. Well-run refineries release
only small quantitics of oil and refined
oil products but many of the latter are
toxic to marine life and liable to cause
tainting of fish, shellfish, and other
scafood. The coastal area imacdiately
adjizent to cither a refinery or a
petrvochemical plant aust in practice be
regarded as sterilized so far as fishing
is concernced.

No general guidance can be given as to
the extent of warine pollution risks from
petrochemical plints since, in theory at
lecast, the list of possible products s
extremely lenpthy and contains many
potentially harmful organic substances,
Judgments as to the likely hazards can
only be rcached on the basis of knowledge
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of chemical substances to be produced or
utilized and which may be discharged,
local water movements, and distribution
of harvestable resources. FEach major
group of chemical substances requires
specialized production cquipment and
usually a new plant will be constructed
if new products arc to be made and
markcted.  For this recason, unheralded
changes of any magnitude in the character
of effluents or the appearance of new
substances in the effluents are unlikely.®

A Bricf Notc on Data Requirements

A comprchensive program of coastal
arca development and management requires
general and detailed information on the
coastal cnvirvonment as well as social,
cconomic and demographic datia on coastal
activitices including humnan scttlement and
industry. The objective ot the data
collection is to provide information on
the potential cffects of coastal
development activities, and limitations
should bhe placed on the amount and Kinds
of datia required. Assessments must be
bascd, however, upon adequate information
regarding conditions in the marine
environment and a multidisciplinary
approach to hascline studies is essential,

As noted recently,” “too much emphasis
has been placed on the data gathering
functions™ in cxistipg literature. Data
collection can never be considered
finished or complete, but the major
obstaclce to bhetter managenent in
developing vountrices is not lack of data
or information but '"the ability to analyze
and process the data so that it yiclds
the insight required to make the
decision.”

A first step in all cases is the
collection and cvaluation of pertinent
existing information from both published
and local records. The basic data
required for a preliminary evaluation of
the implications of coastal arca
develapment are also related to assessing
the potential o an area for development.,
Categories of basic data include:

1. Physical occanography and
metcorology,

2. Biological and chemical conditions,

3. Seabed conditions (bathymetry,
sediment transport and bottom
deposits),

4. Living resources (particularly
those alrcady cxploited),

S. Existing discharges of scwage and
industrial ~ffluents,

6. Physical characteristics of the
coast, including freshwater
discharges.

Giving special attention to likely
situations in developing countrics, it is
possible to work at different levels of
sophistication with respect to available
methods and instrumentation. A basic
program of obscrvations’ requiring a
minimun of trained manpower and technical
facilitics such as ships, instruments,
and data-processing devices can produce
the required basic information for
allowing a preliminary assessment of the
suitability of a site for a given type
of development as well as its possible
impact on the coastal and marine
environment. These relatively simple
obscrvations may still be used profitably
when more sophisticated technology becomes
available and can form the basis for some
decision making.

Conclusions

The matrix method was applied to
specific examples in the workshop and this
provided an opportunity to work through
the scquence. This exercise assisted in
demonstrating the importance of
information in reaching sound decisions
as well as the complexity of the process.
Although no data are requirved for the
general case, actual cevaluation of the
degree of intevaction and the nature and
extent of the environmental ctffects does
call for carcful =tudy of local conditions.
Indced, matrices for a peneval case must
be regirded as illustrative only and they
should not be taken as more thon a guide
for the preparation of matrices for actual
projects,

[Furthermore, the cvaluation of
individual ¢ffcects may be weighted to
indicate the magnitude of the c¢ffect and
its significance. 7The total cffect of an
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activity on the cnvironment and on other
uses is the sum of individual cffects.

‘the severity of the impact will be subject
to different perceptions and evaluiations
and, consequently, the matriyx method must
be considered as a tool, the use of which
may lead to decisions based on specific
conditions, requirements, and goals.

SUMMARY OF DISCUSSION ON METHODOLOGIES FOR
COASTAL AREA MANAGEMENT:  MATRIX APPROACHES

Matrix Mcthods

It was cmphasized that the use of
impact matrices (Tables 1 to ) and
overlay mapping as tools for the evaluation
of offshore petroleun development had to
be viewaed in the context of the whole
cvaluiation process,  The impact matrix
Serves as ouosoreening device to ensure
corpleteness in the checking of types of
mpact. Tt also provides an indication of
the questions that necd to be answered at
the beginning of an cvaluation.  Tts
uscfulness depends on the degree to which
the activaity 1 differentiated,

As an example, it owas felt that a first
order disaggrepation o offshore petroleum
development would be a division into ficld
developrment, production, transport, and
processing activitices,  These activities
could ke further disapgregated into, c.g,:

Extraction--peological survey,
exploratory drilling.

Ficld development--drilling to

determine ficld Site, construction
and erection of platforms,

Production--punping, repair and
service, storage.

Transport--pipcline {laying,

operation); tanks (loading, voyages,
unloading).

Tt was recognized that the result of
using the matrix approach for these
activities would be an indication of the
type of impacts.  The next step would be
to obtain information regarding the
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detailed characteristics and magnitudes
of the impacts.

It was considered that the cxample of
oily wastes as an impact of offshore
development could bhe taken as an cxercise,
Accidental and operational discharges
could be differentiated for the various
sources--platforms, tankers, pipelines,
and terminals--and the quantity of
cxperted discharges estimated as basc
information tor the cvaluatiorn.

It was recognized that the matrices in
the Neuman paper were developed by persons
with experience in the substantive arcas
concerned, but with experience mainly
restricted geographically to temperate
zones.  However, it was considered that
for Southcast Asia most of the categorics
were relevant but may vary in their
significance.  Whercas it was understood
that no one person could be familiar with
all the processes identified in the Table,
arcas suspected of receiving impact could
be identified, however, and this suspicion
could be checked with specialists in other
agencies. It was also suggested that the
matrix could be organized differently to
show primary and sccondary impacts.

The use of matrices ftor identifying
waste management aspects of coastal
resource development was the subject of a
wide wanging dizcussion.  However, it was
emphasized that matrices are tools for
revealing the conscquences of veleasing
wiastes and that they do not prescribe
decisions,  Other factors that may
influence development decisions include
the displacement of workers, facilitics
and industrices, and the social impacts of
offshore development on onshore
communitics,

A discussion of alternative ways of
measuring social impact ensucd. Tt was
proposed that impacts of waste management
be rated or ranked on matrices to provide
better guides Tor decision making, but
the uscefulness of this tool wos questioned
and other puidelines for the use of
matrices were proposed.  These included
the need for clear definition of natrix
categories, specification of impacts at
particular sites rather than in general,
and the importance of identifying types
of technology affecting waste gencration
and management.,



NOTES

1. IMCO/FAO/UNESCO/WMO/IAEA/UN/UNEP Joint
Group of Experts on the Scientific
Aspects of Marinc Pollution (GESAMP).
Marine pollution implications of
coastal area devclopment, Kep. Stud.
GESAMP (11), 1980, pp. 109-112,

2, The following discussion is excerpted
from GESAMP, supra n. 1.

3. Exploration for a source of materials
is described in GESAMP. Scientific
aspects of pollution arising from the
exploration and exploitation of the
sea-bed, Fep. Stud. GESAMP (7), 1977,
37 pp.

For further information on this
subject, sce GESAMP, Impact of oil
on the marine environment, Rep. Stud.
GESAMP (6) ., 1977, 250 pp.

An initial appreciation of the potential
for harm of particular substances in

the marine environment can be obtained
from GESAMP. Review of harmful
substances, fep. Stud. GESAMP (2), 1976,

80 pp.

E. Chacko. Environmental assessment
techniques: Their applicability to
coastal management. Paper prescnted
at the Workshop on Coastal Area
Development and Management in the
Caribbean Region held in Mexico City,
Mexico, from 24 Scptember to 5 October
1979.

GESAMP, suprz n. 1.
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TABLE 1. Matrix no. 1: wastes and direct changes in physical conditions resulting from coastal area developments

Wastes and Direct
Changes in
Physical

Conditions

N,

~
Coastal \
Activity AN

Urban development

Tourism §
j recreation
Forts & harbors
0il terminal with | ] . o 5 . 1. .
| refinery (X)i X X 1 X X X X X i X X X | X X X 1X1 M
Paper § pulp mill : X X X i X X)X | X (X)) X X | X
@ ! .\ I .
Metallurgical . . . | i . .
| plant ; X i X X X X ! X X X X [ (X)
B I 1 :
%Fish processing i X | X (X)1(x) ! X (X) (X)
! ! .
Mining for ! j 2
» construction | X i X X (xX) x” X X X
‘ materials ;
: - : —
Tower stations § | X X° (x) X X X)X | X
Mariculture | (X) (X) | (X)
Intensive ;
agriculture? ; | X X X
Construction phase i X | X X [ X box x| x | x X 1) | )

In immediate coastal zone, e.g., rice, sugarcane, halophytes, or stock faming or horticulture.
:If carried out on the beach or in shallow coastal water.
“If using solid fuel, e.g., coal.
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NOTES

1.
2

The residuals (wastes) identified are those associated with current practice in carrying out the activity.

The symbol "X'" placed at an intersection denotes a relationship with a pronounced effect. Minor effects are noted by the symbol " (X)".
Such relationships may be either direct or sccondary--or through the action of other items identified by "X" in other columns for

the same activirty.

The matrix identifies the presence of interactions but not their relative importance. The development of tourism and recreational
activities, for example, gives rise to sewage and dredge spoil but no atrtempt is made to determine whether the effect of sewage is
worse than that of spoil. The precise significance of each effect st be evaluated specifically for each site.



TABLE 2. Matrix no. 2: effects of wastes and physical changes on the marine environment

5 3 @
Effects g0 o @ N 3
» — 0 H [8] ur ]
a < A = S el ™
Wastes >~ 3 o ] no 5 ¢ o~ oo} o
and ol et ] S = 88| R |w |onb] e |08 8
Physical 218 5] 5] |8 |alag]g|s (B35 |u8)8
Changes SlE12|E nlale |8 [23) 6|5 |52 883 %
S12ls8(el5 1218|222 (|80|a|® (ke ko< o
7,3 Ol |dlal|lal|lz|= |6 Z|lwjo jmlaf <
Sewage X x|t xJooloff x| x| x{ x| x| x| x]x X | x
Urban runoff X| X | XI(X) XXM x) X (X) X
Garbage X X1 X [(X) (X) (X) X1 X
Industrial waste waters XX | x ) [xf] x| x| x| x| x X1 X X1 X
Cooling waters x? X (X x) xf
Organic solid wastes X X]| X| X X| X{ X] X X | X
Inorganic solid wastes X X X X[ X
Sludges x| x X x| x| x| x| X [(x)
Dredge spoils X X X| X| X| X1| X X |1 (X) X |(X)
Dusts (X) | (X) X (X) (X) (X) X
Floating solid wastes (X (X) X
Scums X || o] X
0il & oily wastes (xX)| X X x X)] XX X X
Pesticides (X) X
Atmospheric contaminants X1 X (X) X
Odors (X) X
Noisc X) X
Water circulation X X X X X X1 X X} X
Shoreline profile x) (xf! X x| x| x
Wave conditions X X X X1 X| X
Beach conditions X (xfi X X[ X] X
Scabottom conditions X (xX) (X) 1(X) X|x)y| X X| X
Sediment transport X (X) X)| X X X[ X




%In estuaries and other water bodics with restricted circulation.

p[f fresh water is used for cooling.

“Substances introduced to combat fouling and corrosion, etc.
Close inshore.

NOTES

1. As with the first matrix, significant relationships arc identified by "X' at the
appropriate intersections; minor relationships have "(X)" placed at the intersection.

2, In virtually cvery situation, the ccological cquilibrium of an arca may be
affected by one or morce residuals in the form of a change in the character of the
habitat or some aspect of the food web due to alterations in primary productivity,
fauna, or flora.

3. As with the previous matrix, the fact that an ceffect is identified in a qualitative
assessment does not imply that its rclative importance is high.
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TABLE 3. Matrix no. 3: the potential impact of marine environmental effects on selected uses

of a coastal area

e oy &
o o .t )
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- Il — - 3] 3 [=3
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Area §lolo| "8 [a] wl|a 2| = °
B [ O wy [« e |e 7 o [T} 3
Q. - | o — — w~ |O [ Lol o ©
3) S |~ 3| =] w]|o | wo| w e |o
. - | O L [x] a. (9] " e ] 3] O |k
Marine 28| | Sl |2]| 8|64 Stolm]l 5152~
Environmental SlelS|EIS|IE5l™8 glalalalza]leleqn
Effects clala S]]l 3 |22 ] Els]|l 3] S[2]08
[y:] o Ie) 4] 3 Lot 9 'V ] E - el ] [l
LO 3 | — (¥ -~ v |le e * -~ E ~ > [0 K K"
[ Io] [e} o 3 & - [ E [ =4 [} K} o U |V
= [3ad a. o c. -, e | c. — (&) . - a |un
Salinity X X (X x| X X | X
Turbidity X X X X X | X
tolor X (x)
Temperature X X X 1] X X
pi o< |
Dissolved oxygen X | X
BOD X X X X | X
Nutrients X X3 x| X X (%)
Metals (X) X X x| x x| x
Other dissolved substances X Xa (X)t X X X
Microorganisms xb xb X X x X X1 X
Fauna and flora (X)] X X X X X | X[ X | X
Primary productivity X X 1| X X | X
Erosioa X X X X X X X
Deposition aceretion X | X X X | X1]X
}
Aesthetic value X X l 1
L 1

tﬁruwth of halophytes.

“1f sewage organisms are present in

significant quantitics.



TABLE 4. Matrix overview’
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SENSITIVITY RANKING OF ENERGY PORT SHORELINES*

INTRODUCTION

According to U.S. Coast Guard statistics,
morce than 50 percent of the oil spills
that occur in U.S. waters take place in
ports and harbors.! [In some cases, these
spills cause extensive envirvonmental and
property damage.  Therefore, it is cvident
that sound cnergy port management requires
a contingency plan to deal with oil apills,
A well-concceived contingency plan usually
includes: (1} identification of possible
spill sources and subscequent dispersal
patterns: (2) sclection and acquisition of
containment cquipment; (3) selection of
recovery and disposal sites; (3) determina-
tion of appropriate spill cleanup and
control methods; and (5) a coordinated and
well-organized system of rapid response to
the spill.  An effective plan should also
include a mapping program that clearly
defines the sensitivity of the coastal
envivonments of the area to spilled oil
so that the most sensitive environments
may be protected.  The purpose of this
paper is to outline efforts made by our
proup over the past four ycars to provide
shorcline sensitivity maps for a number

—Miles O. Hayes,
Erich R. Gundlach, and
Charles D. Gettert

of agencies concerned with contingency
planning for oil spills.

ENVIRONMENTAL SENSITIVITY INDEX
Introduction

The environmental sensitivity index
(for oil spills) that wec presently use has
cvolved considerably over the past four
years. The concept is based on field
investigations of four massive oil spills
(Metula, Uraus/l:, Arcec Cadiz and
IXTOC 1) and sceveral smaller incidents
(including spills under tropical and ice
conditions), plus an extensive literature
survey. A list of the studies of major
oil spills that have provided the most
information on this subject is presented
in Table 1.

Our first application of the concept of
a sensitivity index was during the mapning
of the geological sensitivity of the
coastlinc of Lower Cook Inlet, Alasha.?»3
That study defined an oil spill
susceptibility index, which was based
primarily "on the physical longevity of

*This paper was also presented at the Encrgy Ports Conference, American Society of
Civil Engincers, Norfolk, Virginia, in May 1980,

tMiles 0. Hayes is with the Coastal Rescarch Division, Department ot Geology,
University of S»huth Carolina, Columbia, South Carolina, and President, Rescarch

PManning Institute, Inc., Columbia, South Carolina.

Crich R. Gundlach and

Charles D, Getter arc Rescarch Scientists with the Research Plapning Institute, Inc,
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TABLE 1. Oil spill studies containing details of oil impact on shoreline environments

Study

Spill

Date

Type and Amount

B. Campbell, E. Kern,
and D. Horn%

J.E. Smith?

M. Foster, A.Cé Charters,
and N. Neushul

E.H. Owensd

R.W. Hanne;
A. Blountv

E.R. Gundlach and M.O.
Hayes¥; E.R. Gundlach, h
C.H. Ruby, and A.E. Blount

E.R. gundlach and M.Q.
Hayes-; M.O0. Haves, E.R. .
Gundlach, and L. 0'Ozouvilled

Robinson, J.x

~

WWII tankers
U.S. East Coast

Torrey Canyon

Scilly Isles, U.K.

Santa Barbara
Blowout

Arrow, Chedabucto
Bay, Nova Scotia

Metula, Strait of
Magellan, Chile

Urquiola, La Corufia,
Spain

Amoco Cadiz
Brittany, France

Peck Slip
Eastern Puerto Rico

IXTOC 1
Gulf of Mexico

Jan. to June

1942

Mar. 1967

Jan. 1969

Feb. 1970

Aug. 1974

May 1976

Mar. 1978

Dec. 1978

June 1979
present

to

Various; 533,740 tons

Arabian Gulf crude;
117,000 tons total;
18,000 on shore

California crude;
11,290 to 112,900 tons
total; 4,509 tons on
shore

Bunker C;
18,220 tons total

Saudi Arabian crude;
53,000 tons total;
40,000 tons on shore

Persian Gulf crude;
110,000 tons total;
25,000 to 30,000 on
shore

Arabian Gulf crude;
223,000 tons total;
60,000 on shore

1,500 tons, No. 6 oil

Several hundred thousand
tons; crude oil




g, Campbell, E. Kern, and D. Horn. Impact of oil spillage from World War II tanker sinkings, Massachusetts Institute of
1Technology Sea Grant Repeort No. MITSG 77-4 (1977), 85 pp. i
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oil in each environment in the absence

of cleanup efforts."* This same principle
was used by Nummedal and Ruby® to map the
Alaskan coast of the Beaufort Sca.
Gundlach and Hayes® expanded the concept
to include some biological considerations.
This expanded index, called the 0il Spill
Vulnerability Index, was used to ma
several additional arcas in Alaska.

At present, our major goal is to
integrate biological features into the
index. The purposc of this cffort is to
add living resource information to the
index and yet retain its relative simpli-
city. This has been difficult in some
cases, notably with migratory marine
mimmals and birds. A workable solution
has been to indicate (on the naps) the
areas critical to these species for feeding
and reproduction.  Also delineated are the
scasons in which these species use certain
arcas. This method has proven suitable
for the mapping of protected habitats and
commercial species as well. The result is
a color-coded symbol which indicates on
the maps the presence of protected,
comnercial, and ccologically important
species and their habitats.

In the process of integrating biological
and geological concepts, certain problems
became apparent.  For cxample, the large
grain size of gravel beaches allows decp
penetration and long-term persistence of
oil (relatively high geological sensitiv-
ity), whereas infaunal organisms find it
difficult to colonize gravel (relatively
low biological sensitivity). This
contradiction has been handled by assigning
an intermediate ranking (ESI-6) to gravel
beaches.  Also, some portions of exposed
rocky headlands, which have low geological
sensitivity, have relatively large stand-
ing stock biomass. In such cases, a
special symbol is used to indicate the
presence of an especially productive
hiological community

Mcthods of Study and Application

The ultimate poal of this work is to
produce maps of coastal environmental
sensitivity with respect to oil spill
mmpact.  These maps are meant to provide
information that the On-Scene Coordinator
(0SC) will ultimately use in dircecting
response to oil spills.,  The arcas under
consideration are usually large and diverse
and funding levels relatively low,
Therefore, a technique is required that
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can assess large sections of shoreline
rapidly and reduce the findings to usable
maps of a suitable scale {on the order of
1:40,000). The method we employ is called
the integrated zonal method, which has been
adapted from the zonal method developed by
Hayes and others® to classify large sections
of the Alaskan coast for the Office of
Naval Rescarch. The addition of a
biological component to thesc field
studices, which were primarily geologically
oriented at first, presents an integrated
approach to determining cnvironmental
protection priorities. The method is
briefly summarized as follows.

Before ficldwork, available literature,
acrial photographs, maps, charts, biological
keys, and tidal data are collected and
analyzed. Ficldwork begins with an acrial
reconnaissance of the study site flown at
low tide. Obscrvations are recorded
verbally on tape and photographically with
a 35 mm camera. Ground stations are
sclected at regular intervals on the basis
of geomorphic and biological variability,
and the desired detaii of coverage of the
study arca. Arcas of particular cconomic
or biological importance arc selected for
further study. [Lach sampling station
includes a tenographic profile of the
beach, three cqually spaced sediment
samples, a hand-drawn sketch (to force
inspection of all aspects of the area),
and photographs from various angles.
Primary producers, dominant consumers, and
standing stock biomass are assessed.
Typically, this includes a census of
intertidal organisms with emphasis on
ccologically or cconomically important
species. If available, ficld data are
compared and analyzed with respect to other
data (c.g., data of the Fish and Wildlife
Service) from the study site.

During and after fieldwork, the data
are compiled and analyzed. Sediment
samples arc sicved and calculated for
grain size and related statistical para-
meters.?  Biological data are analyzed by
application of standard statistical
techniques.

The last stage is the construction of
detailed maps which indicate the determined
index values for the entire coastal area
mapped.  Such features as arcas of
particular biological importance, mijor
recreational centers, access roads for
cleanup cquipment, and mooring points for
booms also arc indicated. The map base



should be one that is familiar to the
user, such as a NOAA coastal chart or a
U.S. Geological Survey topographic map.

An Example

In order to demonstrate some of the
details of the system, an cxample of cne
of the indexes we have used will be
discussed. It is important to realize
that a ranking system for any given locality
may not be applied indiscriminantly to
another locality, primarily for two
reasons:

1. The coastal morphology may be
different; thercfore, basic
habitats and substrate conditions
may be diffcerent in the two areas
under comparison; and

2. Biological communitics may be
different, depending upon
differences in temperature, light,
substrate, available nutrients,
and so forth.

Therefore, it is usually necessary to
conduct a thorough literature search and
preliminary ficidwork before devising

a sensitivity index for a new arca.

A ranking system for cold temperate
coastal arcas. Much of our mapping work
to date has been in cold temperate regions
such as southeastern Alaska. The system
that we have worked out for part of the
Alaskan coast provides an example that can
be used to demonstrate the system.

A ranking and discussion of the ten
environments most commonly encountered in
cold temperate regions is listed below.

The environments are ranked so that the
environment least sensitive to long-term
oil spill damage is a "1," and the one most
sensitive is a '"10."

1. Lxposed, Steeply Dipping or Cliffed
Rocky Headlands

Obscervations during the Urquiola

and Amoco Cadis oil spills showed
that oil was generally kept 5 to

10 m offshore by waves reflecting
off steep rocky cliffs. Damage

was minimal, and oil that did strike
the cliffs was removed rapidly by
wave activity. Biomass is usually
low on exposcd shores of this type.
Wherc organisms are present, they

are usually kelp and their asso-
ciated subtidal communities which
are relatively unaffected by
floating oil.

Eroding Wave-Cut Platforms

Deposited oil is removed relatively
rapidly from this environment
because of its wave-swept condition,
This was observed to take less than
a few weecks at the Metula site. If
the platform is excentionally wide
and supports a high biomass, such
sites are indicatcd by a special
notation on the maps because of
potential biological impact.
Residence time of oil would be very
brief, however. Bird rookeries and
mammal pupping arcas arc common on
rocky hecadlands and cliffs
associated with wave-cut platforms.
Scasonal utilization is noted with
a special symbol.

Flat, Fine-Grained Sand Beaches

Compact, finc-sand beaches inhibit
oil penctration and, as they
gencrally accrcte very slowly
between storms, the depth of oil
burial is minimal. Cleanup is
simplified by the presence of a
hard substrate. Amphipod popula-
tions are likely to be destroyed,
although, as we observed at the
Urquiola and Amoco Cadiz spills,
recovery may occur after a few
months.

Steeper, Medium- to Coarse-Grained

Beaches

As obscrved at the Urquiola spill
site, oil burial and penctration
may be great on depositional,
medium- to coarsc-sand beaches.
Cleanup tends to grind ol into the
beach because of the loose packing
of the sediment. After a major
spill, oil from the bheach face is
eliminated by natural wave activity,
usually within months.

Mixed Sand and Gravel Beaches

On mixed sand and gravel beaches in
Spain, oil from the Urquiola
rapidly penetrated to depths of

30 cm in the sediment. Cleanup of
such beaches is difficult without
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removing so much scdiment that beach
crosion may result.,

Gravel Bcaches

Investigation of the Urquiola site
recvealed that oil penctrated most
deeply (60 ¢m) into well-sorted
gravel beaches.  Follow-up study of
a gravel beach at the Armoco Cadis
site revealed that oil persisted as
fresh mousse cight months after the

spill. Biomass is usunlly very low
in this environment.  This is duce
to the low water content of the

substrate and its inability to
support an infaunal community.
llowever, the obscrvation that it
rctains oil for months to yecars
with concomitant pollution of
neighboring environments and the
water column leads us to rank it
relatively high on the integrated
scale.

Exposed, Compacted Tidal Flats

As obscerved at oo Menda o and
Urquiola spill sites oil docs not
readily adhcere to, or nenetrate
into, the compact surface of these
sand or mud tlats, lowever,
biological damage can be very
extensive. At the Seces calin spill
site, millions of heart urchins
and clams that inhabited the lower
intertidal and shallow subtidal
zone of this cnvironment were
killed.,  This environment wias
formerly rvanked as a "5 on the
geological index hecause of the
short residence time of the oil,
but it has been moved to a "7 on
the integrated index because of
high potential biological impact.
Arcas with cspecially high
productivity arc noted with special
symbols.

Sheltered Rocky Coasts

Spitled oil tends Lo coat the rough
surface of rochs within sheltered
cnvironments.  Because wave cnergy
is low, oil may persist scveral
months to years., The resident
biological community may be
abundant and diverse and likely to
be damaged or destroyed due to
long-term exposure to oil.

7, Sheltered Estuarine Tidal Flats

Several sheltered tidal flats at
the site of the Amoco Cadiz oil
spill in France remainced scverely
contaminated until at least 18
months after the spill. Even in
places where mechanical clecanup
operations succeeded in removing
surface oil, the interstitial water
was still oiled. A high biomass
of deposit and filter feeders
creates the potential for severe
biological damage. Long-term
biological changes may include
failurc of some species to
recolonize oiled substrate.,

10. Sheltered Salt Marshes

Salt marshes arce one of the most
productive portions of the coastal
zonc. It has been shown that large
amounts of oil in the marsh
cnvironment can be devastating,

as at the Mclila and Armoco Cadis
spill sites. At West Falmouth,
Massachusctts, the ceffects of the
650-ton Mlorida spill (no. 2 oil)
were detectable for at least seven
years after the spill.!'? with
lesser quantities, the marsh may
be able to recover (e.g., Urquiola
sitc), although repeated spill
incidents arc usually damaging.!!

A llypothetical Case

In order to demonstrate how the index
would be applicd to an cnergy port, a
simplificd hypothetical example is shown
in Figurc 1. This map shows the location
of the different coastal environments of
the port arca, plus recommended boom
locations, swimming hcaches, bird
rookerics, and urban arcas.  The index
used is the one developed for cold
temperate arveas.

A hypothetical wreck site is indicated
just outside the harbor entrance. In this
case, the tirst line of defense would be
the narrow harbor entrance because the
most sensitive arcas are located inside
the harbor. ‘Therefore, we have indicated
the location of booms at the entrance (Bl).
In order to effectively position the
booms, details about tidal level fluctua-
tions, wave action, and tidal currents
would have to be known. Where available,
this type of information is included in
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our sensitivity index atlases. The
swimming beach south of the wreck site
would also reccive priority attention.

If oil rcached the inner harbor,
secondary lines of defense would have to
be established. The first area to be
protected would be the extensive marsh
arca on the north side of the harbor (boom
position B2). Other arcas that would
reccive carly attention would be the marsh
arca on the south side of the harbor and,
perhaps, the port arca itself (boom
locations B3 and B4). The swimming beach
north of the city would also he protected
and/or cleaned as soon as possible after
the spill.

The presence of two bird rookeries is
also shown on the map. These rookeries
may harbor species which are legally
mandated for protection during an oil
spill.

The Texas Experience

When it became apparent that IXTOC 1 oil
would impact the Texas coast during the
summer of 1979, the authors and several
colleagues were contracted by NOAA to
constrict envivonmental sensitivity maps
for the southern one-third of the Texas
coast (Pio Grande to Aransas Puss).
Eventually, the entire Texas coastline
was mapped.  The sensitivity index applied
to the Texas coast was an integrated index
that consisted of the following classes:

1. Erosional scarps in clay

2. Not present

3. Exposcd fine-grained sand beaches
4. Sheltered fine-grained sand beaches
5. Exposcd tidal flats

6. Mixed sand and shell beaches

7. Exposed tidal flats (moderate
biomass)

8. Not present
9. Sheltered tidal flats (high biomass)
10. Salt marshes and mangroves

Because of the semiarid climate of the
region, this scale is considerably

different from the one used in Alaska.

Some of the exposed tidal flats of southern
Laguna Madre, for example, contain high
salt and other cvaporite concentrations.

The presence of a limited number of
mangroves (10) was another climate-related
addition to the index. There is evidence
that heavy oiling of mangroves can be
scvercly damaging. The most notable
casc occurred in southwest Puerto Rico
where the Zoe Colocotronis spill caused
the defoliation and death of 1 ha of
red and black mangroves.!? In another
case (Florida Keys oil spill), Chan'3
reported that mangroves were killed where
the scdiment or pneumatophores were oiled.
Recently, the defoliation of 0.2 ha (0.5
acres) has been documented by our rescarch
group at the site of the Peck Slip oil
spill in eastern Puerte Ricn. Defoliation
and probable death seemed to occur where
both sediment and prop roots were heavily
oiled. Rccovery of a mangrove ccosystem
may take an estimated 20 years.l"

As the mapping units werce completed,
the maps were presented to the Scientific
Support Coordinator who passed them on to
the 0SC and the U.S. Coast Guard Strike
Team. The scensitivity maps became an
integral part of the overall plan to
protect the Texas coast.

With this and other background data,
the lines of defense were set. Basically,
the plan cvolved into allowing the oil to
impact the outer beaches, which were
mostly "3s'" on the index, and to
concentrate on keeping oil from passing
through the tidal inlets. Most of the
sensitive coastal arcas along the Texas
coast arc located inside the bays and
lagoons, landward of the barrier islands.
Second lines of defense, aimed at
protecting the marsh and mangrove arcas
("10s"), were established inside the
inlets. Fortunately, very little oil
passed through the inlets during the 1979
onslaught of the oil.

e following quotcl“ attests to the
uscfulness of the environmental sensitivity
maps provided by our team in dealing with
the IXTOC T oil in Texas:

By identifying sensitive bays and
inlets, and less sensitive barrier
beaches, the study essentially
directed Coast Guard cfforts in
establishing booms across inlets
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to protect the most fragile
areas. This is the first time
that available information could
be so cffectively gathered and
utilized in combatting an oil
spill.

SUMMARY OF DISCUSSION ON SENSITIVITY
RANKING OF ENERGY PORT SHORELINES

The presentation on environmental
sensitivity indexes in relation to oil
spill stimulated many specific and general
questions. Considerable interest was
shown in techniques used to measure the
impact of oil spill on ovganisms in
sediment. In the case of the IXTOC 1 spill
on the Texuas coast, volumetric measurement
of the organisms in the sediment were made
before and after the spill impacted the
coast, and thus a reduction of biomass,
particularly amphipods, could be demon-
strated as being related to oil pollution,
It was noted that the length of time oil
remains buried in beach sediments depends
on the duration of the beach cycle, which
involves the erosion and redeposition of
sand on the beach, In some places, the
beach cycle lasts ouly o few days, whereas
in others, it lasts for months. A beach
cycle would have an average duration of
four to cipght months. [If the oil remains
buricd for several ycars, the result may
be long-term contamination of the
interstitial waters in the heach which
can causc long-term impact on thg biota.
[t was noted that this long-term effect
had been documented at the site of the
spill of the tanker Arvrow in Nova Scotia,

As regards the effect of chemical
dispersants as it relates to sensitivity
indexes, it was noted that in most spills
studiced, dispersants were used mostly in
offshore waters and there were no apparent
onshore biological ¢ffects of dispersants,
In connection with the concern with the
cffect of oil on mangroves, & common
coastal vegetative type in the region, the
meeting was informed that oil penetration
of mangrove arca bottom sediments was
generaltly very slight due to their fine-
grained charvacter,  However, the
hovizontal penetration into the mangrove
forest was on the order of 200 to 300 m,

A sccondary cffeet of oil spills is the
blooming of the preen alga Entoromorpha
which occupices niches vacated by dic-offs
of organisms vulnerable to oil.
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The use of the index was demonstrated
on a map (Figure 1) prepared for the
Workshop. It was noted that one defensive
method that could be applied to protect
sensitive ecosystems along the inner
coast of the bay from spilled oil was to
trap the oil in a pool with booms, and use
skimmers and sorbent pods to remove the
oil from the water surface. As regards
the designation on the map of coral reef
arcas as of variable sensitivity, it was
explained that contrary to expectation,
coral rcefs do not appear to be highly
sensitive to oil spill as the oil scems
tv pass over the reef and on to the shore.
This experience agreed with observations
in Indonesia. Howcver, it was noted that
if the oil sinks onto the veef, there
would be a greater possiblity of impact.

In the case of the IXTOC 1 spill, the
investigating tcam had ten days to make
the bascline survey. In cases where there
is no lead time, it was recognized that
sensitivity judgments would have to be made
on the basis of the maps and data at hand,
and advice would be rendered to the cleanup
force on a day-to-day basis. In this
connection, it was considered that
particular sites such as couasts bhordering
major tanker routes and thosc adjacent to
arcas of offshore production were more
susceptible to impact by spilled oil. Such
arcas could be delincated and a strategy
of environmental sensitivity index studics
developed. Tt was noted that the indexes
were usually modificd to a minor extent
for new sites to include cenvironments not
present in areas previously studied. The
relative indexes would not be affected by
the type of oil spilled; however, the
actual amount of damage for cach index
type would certainly depend on the toxicity
and half-life of the oil type.

In regard to the manpower requirements
and cost of cenvironmental sensitivity
index mapping, it was noted that in the
south Texas coast study, two persons
working in a helicopter and three on the
ground completed the study in ten days.
Normally, a crew of two geologists and two
biologists can map a 500 km scgment of
coastline in approximately three weeks.
The cost for such surveys to he undertaken
by consultants varies with the degree
of sophistication of the biological input.
The meeting was informed that a study
being planned for Alaska would cost
approximatcely US $100/km of coastline,
including helicopter support for the aerial



mapping. It was stressed that in any such
study, it was important to use local maps
and charts familiar to the authorities
responsible for protection and cleanup.
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A BASIC TOOL FOR LAND USE PLANNING: GEOSCIENTIFIC
MAPS OF THE NATURAL ENVIRONMENT'S POTENTIAL

Coastal arca development and management
is first of all u matter of planning.
It rcquires at the very beginning a
detailed knowledgpe of the natural cenviron-
ment of the planning arca.  How to usce
natural resources and how to cope with
natural hazards arc questions answered by
information avatrlable only from specialists,
However, planners and decision makers are
often overburdened with o tlood of diidferent
information which is ditfficult tos them
to digest and transpose into rhat
necessary for their planming project.  That
is why the specialist scientist whenever
involved in planning activities should
translate his special knowledge into a
lLanguage which the planner is able to
understand.  In this way, the planner may
achicve a new status of consciousness
concerning, c.g., cnvironmental problems
in his repion which he otherwise would not
take into account,

For scveral vears, peoscientists of
several countries have triced to introduce
A new type of geoscientific map which has
been given different names but which is
always based on the sime principle:  to
reduce complicated geoscientific hnowledgpe
into smaller, wore casily understandable
portions. OfF course this process increascs
the number of maps produced because the
content of cach single map is limited
to a special type of information which the

—C. H. v. Daniels"*

planner should be able to process. The
planner can usc this specific map much
more casily than a geologic map produced

in the traditional manner. The latter is
difficult to read and misinterpretation
may result if uscd by nonexperts. This

new type of map was introduced in Germany
by LUTTIG as "Geoscientific Map of the
Natural Envivonment's Potential (GMNEP) .Y
The need for the GMNEP in addition to the
conventional map system developed when
geologists became increasingly involved

in planniny concerning questions of raw
matcrial resources, pround and surface
waters, soils, foundation sites, cte. In
such planning, a decision on prioritics

may require direct input from geoscicntists
If the planner doces not know the propertics
and cconomic values of the geologic factors
he will not be able to determine these
prioritics.

Thus the GMNEP was designed to show from
a geoscientific perspective what nature has
provided in certain geographic areas for
utilization by man. It must, however, be
stressed that the GMNEPR 1s not designed
to replace decision making. [t only
displays proposals for utilization and
there may cxist other nongeologic factors
of higher importance for plunning purposes,

The (MNEP was developed in different
scales (1:500,000; 1:200,000; 1:25,000)

*C.tl.v.Danicls is a Geologist with the lLower Saxony ucological Survey, Department
of Regional Planning, Federal Republic of Germany.



according to the different size of the
planning arcas (state, recgion, or
community). The procedure for constructing
the GMNEP is as follows: the basic maps
arc the conventional geologic map and the
conventional soil map. 'The "sccond
generation' maps arc devived partly from
these maps.  ‘These new maps generally
contain only onc type of information.
There are two types of essentially
different information with regard to the
natural cnvirvonment's potential. The
first is that generally dealing with
natural resources and lcads to so-culled
"claym maps' displaying, c.g., important
raw material deposits, high groundwater
potential, soils of high potential
agricultural yiceld, and unique
geoscientific sites for rescarch and
instruction. The sccond type of
information concerns natural risks or
hazards, c.g., arcas with unsuitable
foundation properties, salt water
intrusion, seismic activity, crosion
danger, and flood risk. The type of
special information displayed on the maps
depends on the geologic environment and
the importance of single geologic features.
Each country will have its own geologic
environment and problems.

For the Lower Saxony state area,
there is now in production a GMNEDP set
of 11 maps representing the special
geologic conditions of the country and
meeting the geoscientific information
requirements of planners. A general
Iegend is usced on all sheets covering
hoth flat coastal and river plains and
also mountainous arcas. The first sheets
were designed by using conventional map
production techniques, whereas the latter
will be produced by using a modern system
of clectronic data processing which was
especially developed for geoscientific
purposes by the Federal Geological Survey,

ihe Lower Saxony GMNEP set consists
of the following maps:

® Agricultural yicld potential: five
quality stages of natural yield
(without artificial influence) for
arable land and grassland;

® Drought hazard: five quality stages

(very high to very low) of the
danger of desiccation of soils
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depending on climate, soil type,
and groundwater in the region;

¢ Foundation soil strength: numerous
cohesive and noncohesive soils
differentiated with regard to the
bearing capacity of the subsurface;

¢ Groundwater potential: the amount
and quality of the groundwater,
danger of contamination, drainage
arcas, salt-water intrusion lines,
groundwater level lines, and
groundwatcer flow direction lines;

® Groundwater protcction arcas: alread)
existing (legally fixed) protection
arcas dJad arcas of groundwater
extraction priority (for futurc
utilization);

® Near-surface raw material deposits:
sand and gravel, clay, limestone,
sandstone, lignite, oil shale, ctc.;

® Raw material protecction arcas:
the same arcas as the
forcgoing map but divided into three
categories of protection status;

® (il and gas: hydrocarbon deposits
with rates of production and
rescrves for cach oil and gas field;

® Salt deposits: all kinds of
cconomically mincable salt deposit
types, existing and abandoned
mines, and possibilitics of waste
and bulk storage;

¢ Orc deposits, coal and industrial
minerals: all other
underground mining arcas except
hydrocarbons and salt; and

® Unique geological features and sites:
famous outcrops, cliffs, caves,
springs, dunes, ctc., the protection
of which is desirable for rescarch
and instruction of students.

The next step in GMNEP production should
be the extraction of the most important
information from all the different claim
and risk maps, and its summarization in onc
final utilization map (GMNEPU) which can
serve as a basis for planning. By this
procedure, the GMNEPU produced from the



whole GMNEP sct can indicate proposed
specific land uses or cven coexisting land
uses in one arca.

Six man-ycars arc required to produce a
GMNEP sct of 22 maps. To avoid
misunderstanding, it is worth repeating
that the CGMNEPU is not designed to replace

decision making but only to provide
alternative land utilization options from
a geoscicentific point of view. Of course
an attempt should be made to invite other
persons to produc~ similar thematic maps
suitabhle for land use planning. The MNEP,
the map of the natural cenvironment's
potential, could be the vesult of this
attempt.
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OVERLAY MAPPING

A SUMMARY OF THE EXERCISES
(Figures 1 to 11 in Pocket)

Overlay mapping is a tool that can be
used to determine the compatibility of
possible coastal and marine uses with each
other and with the natural characteristics
of the environment. ‘The degree of detail
of the maps determines to what extent the
degree of impact and the degree of
compatibility between the proposed project
and other uses can be estimated. After
using overlay mapping, a next step is to
collect and evaluate information about the
characteristics of the impact, its size,
and regional effects.

For Workshop exercises, 11 overlay maps
were prepared by James K. Mitchell, a
Professor in the Department of Environmental
Resuvirces, Cook College, Rutgers University,
New Brunswick, New Jersey. These
transparent maps, which represented a
hypothetical coastal area in the region,
consistnd of Topography and Drainage
(Figure 1), Water Depths (Figure 2),

Surface Currents and Winds, Month A (Figure
3), Surface Currents and Winds, Month B
(Figure 4), Wave Action and Sediment
Moveme, ¢ (Figure 5), Landforms and Vegeta-
tion (Figurc 6,. Flood Pronc Arcas (Figure
7), Geological Huvards (Figure 8), Settle-
ment and Transportution (Figure 9), Mineral
Resources (Figure 10, ., and a blank sheet
for plotting alternatives (Figure 11).

—James K. Mitchell*

The exercises consisted of three parts.
The first (Table 1) was designed to inform
the participants of the major classes of
available data for evaluation of environ-
mental constraints on offshore mineral
development. The second was designed to
illustrate a technique for manipulating
these data to identify sites for resource
development. The third was designed to
practice the usec of this technique in the
siting of a hypothetical oil tanker terminal
to serve the development of an oil field
(Table 2).

In the latter exercise, seven separate
sites for the terminal were chosen by
fifteen working groups. Eleven of these
groups identified grid squares B-4, C-4, or
G-2 as preferred port development sites
although no idecal tanker terminal location
was found to be possible for the given
physical conditions. The main criteria for
selection werc abscence of major natural
hazards and the presence of existing
infrastructure.

Upon request, the participants were
supplied with information about the size
of the offshore oil field, its production
capacity, the sociocconomic character of
adjacent areas, and the economic costs of
basic 0il ficld develupment facilities.
Most groups attempted to include these
variables in cost-benefit calculations, or
traded them off against other unknown
factors. The provision of additional data

*James K. Mitchell is a Professor in the Department of Environmental Resources,
Cook Cellege, Rutgers University, New Brunswick, New Jersey.
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on environmental, social, and cconomic
characteristics was shown to incrcase

TABLE 2. Data for the offshore oil field

exercise

specification of data nceds and their
linkages to development decisions wero )
demonstrated. [t was sugpgested that
cnvironmental science variables provided

morc universally understood guides to

rcsource development than social and

economic planning variables.

v

The discussion then focused on the
purposc and applicability of the maps.
Although it was recognized that the maps
had been kept simple for instructional
purposcs, it was considered that morc
detail on inland uses that have an impact
on the coastual arca, such as land clearing
or mining, might be included on such maps
intended for actual usec in coastal arca
planning. It was noted that the overlay
mapping technique presented here could be
usced initially to produce a genceral land

TABLE 1. Scenario for sand mining

1. Approximately 40-80,000 m3/ycar of sand 2.
is required for urban development.,

2. Sand deposits exist in grid squarcs 4-B
and 3-F (Figure 10 in pocket).

3. The cost of imported sand is apparently
prohibitive now and may increase.

4. The Government has passed a liw to stop 1.
any more mining of the beaches.

5. The local fishermen object strongly to
the mining of offshore sand because
they claim it will negatively affect
their operations.

Altcrnatives

1. Employ a small dredge committed fully 1.
to the production on an as-nceded basis., 2.

2. Employ a large dredge to remove a
three-yecar supply and stockpile it on 3.
a beach. 4.
5.

Questions

1. What secrious conflicts cxist?
2. What data are nceded to help resolve

these conflicts? 1.
3. Will the cost of gathering and process- 2.

ing the data and resolving the conflicts

approach the ces. ot importing the sand? 3.

The Deposit and Existing
Infrastructure

The oil deposit to be developed is
situated in grid squares 5-A and 5-B
(Figurc 10 in pocket).

The deposit is light, sweet crude with
a produccion capacity of 100,000
barrcls/day maximum pumping capacity
over a 15 ycar production cycle.
Existing pipclines and storage capacity
arc fully utilized, and the cxisting
refinery is capable of processing only
heavy, sour crude.

Financial Arrangements

Joint-venturc between country and
private multi-national oil company;
unlimited capital for investment at
favorable terms.

ADB and World Bank funds available to
the country for the project.

Economic Data

Platform .ost is US $35 million

(a)
cach.,

(b) Pipcline cost is US $1 million per
mile.

(¢) Storage terminal cost is US $20
million.

Environmental Data

Fisheries produce 150,000 tons/ycar.
Tourism (recrcational beach) receives
200 tourists per day.

Rare specics of turtle.

Mangroves,

The climate is not a4 major constraint to
operiation of production platforms, but
may affect tunker operations.

Sociocconomic Data

Present population is 3,000 persons.
Subsistence fishing of unknown yicld
(and human dependence).

Tourist hotel with 5,000 visitors/yocar,
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use suitability map. If combined with a
criteria list for decvelopment projects and
updated to incorporatce changes in
technology and scientific and sociocconomic
information, no ncw suitability map for a
specific site would be required.  Whercas
it was recognized that such vegional maps
for a wholc country would he nscful for
general development planning if preparved
prior to specific development project
proposals, it was also recognized that the
costs of preparing such regional maps must
be balanced against the likelihood of
certain arcas coming under development
stress. It was noted that in the developed
world, development stress had come betfore
planning but that if such maps had been
available first, they would have been very
uscful in development planning.

It was also noted that paramecters
depicted on the maps could be weighed by
constructing a tablc or matrix of criteria,
wecighing these criteria, and then
transferring these weights or combinations
thercof to the maps using shades of colors
for different weighting of parameters., In
this way the suitability of specific
geographic regions for particular uses
could be delineated. [t was noted that in
employing this tcechnique, it would be
important to keep in mind the difference
in types of valucs being employed, such as
economic, socio-political, and natural
cnvironmental parameters.
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FIELD TRIP TO THE PROJECT SITE FOR “COASTAL
RESOURCES AND ENVIRONMENT SURVEY USING
LANDSAT MULTI-SPECTRAL (MSS) SCANNER DATA”

(DECEMBER 8 TO 9, 1979)

Delegates to the International Workshop
on Coastal Management and Development
participated in a two-day trip to the
coastal arcas of Pangasinan and La Union
Provinces, Luzon, Philippines. The visit
was organized by the Natural Resources
Managenment Center (NRMC), the country's
foremust arm for remote sensing, which at
present s undertaking o coastal resources
and cnvironment survey using LANDSAT MSS
data.  The arca for the certer's study
extends from the Lingayen Gult of
Pangasinan along the coastal arcas of La
Union and Tlocos Sur Provinces.

The purpose of the visit was to provide
the delegates with an opportunity to view
firsthand the Philippine coastal zone and
its uses.  The trip also provided an
opportunity for the NRMC to present some
of the projects and programs being
implemented by apencies of the Philippine
government for the protection, development,
and asscessment of the country's coastal
zone.

One particularly relevant project is
the Identitication and Assessment of
Coastal Zone Utilization and Environmental
Problems in the Philippines undertaken by
Dr. Prescillano Zamora, a botantst from

—Prescillano M. Zamora"*

the University of the Philippines at
Quczon City and a member of the Coastal
Zone Management Committce of the National
Environmental Protection Council (NCEPC).

Arcas actually visited by the delegates
included the Lingayen Beach, the town of
Sual, and the Hundred Islands in Lucap,
all located in Pangasinan Province, and
the Baguio Mineral District in Mountain
Province (Figure 1}. The participants
also traveled along the coast from
Dagupan, Pangasinan to Bauang, La Union
on their way to Baguio to provide them
with a glimpsce of the land usce patterns
along the coastal zone,

Prior to departure, the delegates were
given printed nmaterials on the various
activitices being conducted by the NRMC
relating to the coastal cone.  The group
left Manila on December 8 for Dagupan
City and traveled through the provinces
of Bulacan, Pampanpa, and Tarlac, while
listening to a brict lecture on the
geomorphological choracteristics and land
usce of certain portions of the proviuce: .
The NRMC staff traveling with the delegiies
included D, Prescillano Zamora, Mr,
Ricardo Bina (a marine biolopist and head
of the Remote Sensing Technology Applica-

*Prescillano M. Zamora is a Professor at the University of the Philippines and a
Consultant to the National Environmental Protection Council, MIS, and Natural
Resources Management Center, MNR, Quezon City, Philippines.
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tions Division of the NRMC), two
geologists, a zoologist, a biologist,
and a geodetic cengincer.

Arriving in Dagupan City before noon,
the delegates checked in at the McAdore
International Palace tlotel. In the
afternoon, the coastal arcas of Pangasinan
were visited. TFirst on the itinerary was
the Blue Beach in Lingayen Gulf, west of
Dagupan City. While cnrvoute to Blue Beach,
the delegates were shown the extensive
fishponds along the coastal arcas of
Dagupan and Lingayen. These fishponds
were formerly mangrove and nipa palm
stands which were indiscriminately logged
to give way to salt beds and milkfish
raising,

The beach proper is located near the
provincial capital, Lingayen, and is about
4 km from onc of the mouths of the Agno
River. lcre the delegates were shown
different coastal uses such as recreation,
fishponds, and vice lands,  Being very
ncar Agno River, the arca is affected by
siltation, and the beach processes, such
as receding shorelines and formation of
sand spits and lagoons, were viewed and
cxplained.

The group procecded westward, passing
through cxtensive arcas of fishponds and
nipa palm prowth to Port Sual and Lucap.
These towns were visited for a demonstra-
tion of various conflicts in the
utilization of coastal arcas in Pangasinan,
The povernment, for instance, had planned
to convert l'ort Sual inte an international
port to rceduce the volume of ships docking
at the Manila Bay picrs.  The plan was met
by opposition from fishermen, and by
salt-bed and fishpond owners whose means
of livelihood would be displaced with the
construction of the port,

The town of Lucap is a tourist and
recreation spot famous tor the Hundred
Islands.  The Hundred Tslands is a group
of numcrous islets largely composed of
recf timestone formerly connected to the
miinland.  Wave and water action resulted
in the isolation ot this land formation
from the mainland and its disaggregation
into numcrous isles. Cthe area is the
focal point of a classical conflict in
the utilization of couastal arcas.  The
government had planned to construct a
hotel on one of the bigpest islands in
the chain and to pipe fresh water from
the mainland to this island. ‘this proposal

was opposcd by marine conscrvationists
because they feared destruction of sea life
and disturbance of the marine ccosystem,
Fishermen also opposcd the idea because
they feared the loss of their main source
of income. These conflicts in coastal land
usc underscored the necessity of developing
government policies and laws vegarding
utilization of coastal tonc features.

In the evening, the delegates attended
a rcception hosted by the NRMC, accompaniced
by a slide presentation on the latest
results of the NRMC project being conducted
by the Center.  Among the items illustrated
were land usce maps of Dagupan and Alaminos,
maps of flood prone arcas, and localitics
with cascs of crosion such as the
Urbiztondo and Mangataran Bridge, all in
Pangasinan, These maps were the result of
computer analysis of digital LANDSAT data
carried out using the General Electric
Multi-spectral Image Analyzer System
installed at NRMC.  Also presented to
the delegates were acrial photos of
Pangasinan and La Union coastline showing
various land uscs such as fishponds, rice
and coconut plantations, and arcas of
former beach mining for magnetite sand in
Agoo, La Union, now banned by the
government.

The following day, December 9, the
delegates procceded north towards Baguio
passing through the Naguillan Road. This
particular route was sclected since it
proceeds along the coast for approximately
60 km. Traveling along the coast, the
delegates had o tleeting view of the
different land uses and cover such as nipa
palm stands, grass and brushlands, rice
ficlds, and coconut plantations. They
also witnessed changes in the topography
of the land. ‘The Lingaven, Dagupan, and
San Fabian arcas, for cxample, arce part
of a vast plain of alluvial deposits from
the Agno and RBucd Rivers which drain the
level land.

Farther north the level Tand becomes
narrower and is flanked to the cast by
hills of scdimentary rocks., This narrow
zone extends from Damortis, La Union to
Bauang, Lia Union. Rain-fed rice in these
arcas is cultivated up to the coastline.,
Land nearer the hills is covered by brush
and grasses and occasionally planted with
rice irrigated by river water.

Baguio was included in the itincrary
to afford the delegates the opportunity
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to witness activities carried out about
45 km north-northeast of Lingayen Gulf
which directly affect the condition of
this coastal arca. The mountains of
Baguio contain rich deposits of porphyry
copper and gold which are being mined by
private corporations necar the Kennon
zigzag road. Tailings (rom the mining
operations are dumped in the headwaters of
the Bued River which drains into the
Lingayen Gulf. The tailings carried by
the Bued River into tae Gulf directly
affect the quality of water in the Gulf
and indirectly the marine life. Actually
witnessing this phenomenon leads to a
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better appreciation of the necessity of
having a clear definition of the extent
of the coastal zone in terms of space or
activities affecting coastal areas so that
policies and laws for the protection and
development of these arcas can be
rationally formulated.

The group left Baguio for Manila in
the afternoon and traveled along the
Kennon road, which parallels the Bued
River. Herc they could view the mining
centers and the effects of the mine
tailings.



VI. RECOMMENDATIONS
AND LIST OF PARTICIPANTS



WORKSHOP RECOMMENDATIONS

The workshop after due consideration 5.
strongly rccommended that:

1.

Coastal Arca Development and

Management (CADEM) be included as an

agenda item in all future mectings

of relevant repional, intergovern-

mental organizations including

ASEAN, CCOP, CCOP/SOPAC, ESCAP, 6.
SEAEDEC, SI'C, SPEC, UNEP, OETB,

1OC/WESTPAC, and other relevant

UN bodices.

The agenda items on current and
projected activities of CADEM
include consideration of the
following:

-
-

a. Major projects

b. Data rcquircments and collection
¢. Rescarch

d. Legislation

c¢. Policy and rcgulations

f. Training

g. Workshops

h. Public cducation

Onc of the existing regional bodies
be responsible for the collection,
documentation, and dissemination of
information pertinent to CADAM,

To facilitate communications, one
individual be desipnated in cach
national government and regional

organization to be responsible for
all matters dealing with CADGM.

In order to optimize the development
of their coastal arcas, closc
communication, cooperation, and
coordination be established among
all organizations within cach
country involved dirvectly or
indircctly with CADGM.

A tceam of cxperts be mide available
to visit cach acmber country upon
request to identify the CADGM
problems and to orvganize inter-
organizational scminars, workshops,
and rescarch and to develop and/or
review in-country and regional
programs as appropriate.

Bascd on the specific coustal arca
development and managene ¢ problems
in member countrics, furtacer
regional workshops be organized to
apply the concepts of coastal area
development and management to topics
such as, but not linmited to:

a. Ports and harbors

b. Water resources

c¢. Mineral resources

d. Coral and mangrove ccology

c. Fisheries

f. Animal husbandry

g. Agriculture

h. Mariculture and aquaculture

i{. Recreation and tourism

J. Marine transport
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k. Ocean cnergy activities

1. Standardization of data

m. Mapping

n. Environmental control

0. Coastal arca protection

A dircctory of specialists,
agencies, and institutions listing
their arcas of competence in CADEM
be compiled by OETB and the

information disseminated to the
countrics.

and further recommended that:
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10.

Present national lcgislation of

the member countrics pertinent to
CAD&M be reviewed to insure that it
incorporates principles of good
resources management and, where
legislation is found to he
deficient, immediate steps be taken
to formulate adequate rules and
regulations, appropriate institu-
tional arrangements and a veview
process of CADGM activities,

An intergovernmental personnel
exchange program be established or
continued among member countrics
to improve CAD&M methods and the
transfer of appropriate technology.
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