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Introduction

The Nova Scotia tidal barrages (fig. 1) proposed to utilize the
exceptionally high tides of the Bay of Fundy for the generation of
electricity will produce a clean, renewable source of electricity
important for the growth and maintenance of the Northeastern economy.
A significant portion of the resulting electricity will be marketed in
New England, and investors in the United States will provide one of
several sources of financing for the project. The consequent energy
exchange could establish a basis for regional cooperation in the
shared waters of the Bay of Fundy and the Gulf of Maine. In so doing,
it would build on the precedent for cooperative management
demonstrated by the International Joint Commission (IJC) in their
oversight for the past seventy years of the boundary waters between
the United States and Canada. It would also counter the erosion in

U.S. - Canadian relations growing from the failure of the U.S. to
respond to Canadian opposition to the Pittston oil refinery proposed
for Eastport, Maine, the breakdown of the U.S. - Canadian fishery
treaty; and the inability of the two countries to develop controls
over acid rain.

Despite the political and economic value to be gained from the
project, the Fundy tidal power project holds the potential to alter
the environment of the Gulf of Maine - Bay of Fundy region in several
significant ways. Damming the upper reaches of the Bay, by placing
the natural period of it and the Gulf of Maine in resonance with the
lunar tidal period (M2 tide), will increase the amplitude of the tides
along the coasts of New England, Nova Scotia, and New Brunswick. This
rise could cause coastal flooding, destroying property, eroding
commerical shellfish beds and altering patterns of nutrient flux.
Further, changes in tidal amplitude could disrupt oceanographic
features which aid in the aggregation of fish such as herring for
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spawning. Finally, the Bay of Fundy, particularly in the area of the
dams, is one of the most heavily sedimented bodies of water in the
world. Restricting circulation in the Bay could reduce flushing
behind the barriers. The increased sedimentation would interfere with

dam operation. The reduction in nutrients leaving the Bay might also
affect the productivity of the Gulf of Maine - Bay of Fundy system.

The Canadian federal government possesses an environmental assessment
procedure designed to weigh the benefits and costs of a given
activity. The potentially deleterious effects of Fundy tidal power,
however, exceed the political boundaries of Canada, and no precedent
exists to determine the degree to which the Canadian assessment
procedures consider the effects of Canadian activities which extend
outside its boundaries. Nevertheless, the work of the International
Joint Commission provides a precedent for cooperation in natural
resource management between the United States and Canada.

Several aspects of the Commission's operation are relevant to the
tidal power issue. First, some mutual benefit to the two countries
usually exists, beyond mere resolution of a resource management
problem, and, second, for each proposed activity considered by the IJC
a common data base is developed and agreed upon by the two countries.
In the case of tidal power, the mutual benefit derives from the energy
exchange and from U.S. investment. What are missing though are an
agreed upon assessment of the potential risks and an institutional
structure for weighing the acceptibility of the transboundary risks
involved. Developing a common data base requires first agreement on
the class of effects involved, and then second, estimation of their
location and severity and the time necessary for recovery. This
exercise must precede an analysis of the relevant institutional
arrangements.

The Fundy Tidal Power Project

Several sites in the upper Bay of Fundy have been considered
appropriate for tidal power generation (fig. 1); however, the recent
reassessment indicates that site B9 at the mouth of Cobequid Bay is
the most likely candidate (Tidal Power Corporation 1982). A five mile
barrier consisting of 106 turbines and 60 sluices would stretch from
Point Economy, on the north shore of the Bay, to Cape Tenny, on the
south. Here the 33 feet to 45 feet tides would, by the 1990s,
generate 4028 megawatts of power and have a 12.6 billion kilowatt hour
capacity per year, at a cost of 6 billion dollars (Tidal Power
Corporation 1982).

The barrage will create a basin or headpond which will fill as the
tide rises (fig. 2). A single effect generating option has been
chosen for this region. Thus, the headpond will fill on the flood
tide through sluices for three to four hours and then be closed off
for one to two hours. For the next six hours, the basin will empty
driving the turbines and generating power.

Cost has always impeded the development of tidal power in the Bay of
Fundy - Gulf of Maine region despite several proposals to build tidal
dams. The supply of power is intermittent, particularly when the
single effect scheme is employed. Double effect generation produces
power on both the flood and ebb tides; however, it involves extra
expense to reverse the direction of the turbines and results in some
loss of efficiency because of reduced energy storage in the headpond.
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Further, peak energy from tidal power does not always correspond with
peak usage, requiring either a mechanism for energy storage or an
existing energy network to which tidal power is a supplement. The
cost of modifying the existing energy network to accommodate tidal
power also has exceeded the value of the energy generated.

A number of tidal power projects have been proposed for this region
(Charlier 1982). Construction of a tidal power plant in the
Passamaquoddy Bay region was started and abandoned in the 1930's. A
feasibility study conducted in the 1960's by the International Joint
Commission for the same area determined again that the project would
be too costly. Reflecting the increased cost of energy, a U.S. Army
Corps of Engineers study (1980) recommended construction of a tidal
power facility in Cobscook Bay, and the Passamaquoddy Tribal Council
proposed to build another tidal dam at nearby Half Moon Cove.
Washington County voters, however, rejected a referendum in 1982 to
establish a tidal power authority for the U.S. portion of the
Passamaquoddy region. Thus, Fundy tidal power represents the only
current proposal for tidal power generation in this region.

A prototype of the Fundy project is under construction at Annapolis
Royal, Nova Scotia (fig. 1), where one generator will produce 20
megawatts of electricity by the summer of 1983. This project is
intended to test the functioning of the generator and not to evaluate
the environmental effects (G. Baker 1982). Further, because it is
being placed on a pre-existing causeway, it is of limited utility in
identifying effects which might be transferred to the larger project.

The Gulf of Maine - Bay of Fundy System and Fishery Resources

Two oceanographic features, the counterclockwise current (gyre) which
circumscribes the Gulf of Maine and the Bay of Fundy and the strong,
semi-diurnal tides, play significant roles in controlling the
distribution of resources and in maintaining the productivity of the
region. The gyre and the tides interact to carry nutrients from
deeper waters to the surface. The gyre transports phytoplankton and
the eggs and larvae of many fin and shellfish around the system,
allowing many of these plankton to utilize the available nutrients.

While serving a dispersive function for some organisms, the gyre also
operates to carry many organisms to appropriate sites for settlement
or spawning. The larvae of the sea scallop, Placopecten magellanicus,
for example, remain pelagic from four to six weeks (Serchuk, Wood and
Brown 1978). Factors influencing settlement include temperature,
water depth, and bottom type. The acyclic nature of sea scallop
abundances in Georges Bank and in the Gulf of Maine Region reflects
the chance nature of scallop settlement. On the other hand, the
strength of certain scallop beds, such as those off Digby, Nova
Scotia, suggest that transport in the prevailing currents allows their
return to spawning sites. Changes in the physical environment may,
however, delay or alter settlement. Thus, scallops in the Bay of
Fundy, during years with colder temperatures, postpone settlement and,
as a consequence, show a greater propensity to be transported out of
the Bay (Dickie 1955).

Tidal mixing plays an important role in the upwelling of nutrients in
shallow waters and around the fishing banks of the Gulf of Maine and
in creating boundaries of biological importance. The shallow waters
of the Gulf of Maine and the Bay of Fundy are thermally stratified.
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During seasons of surface heating, from the spring to the fall,
temperature fronts occur at the boundary between the stratified and
tidally mixed waters (Simpson and Hunter 1974). These fronts form
around Grand Manan Island along the southwest coast of Nova Scotia and
at the mouth of the Bay of Fundy (Garrett, Keely and Greenberg 1978).
Major spawning stocks of the Atlantic sea herring, Clupea harengus
harengus, occur within vertically well-mixed zones bounded by these
fronts. These well mixed zones result from centrifugal tidal mixing,
and they weaken during the winter when the temperature fronts break
down (lies and Sinclair 1982).

Adult herring in the Gulf of Maine riding the counterclockwise gyre
travel south during the winter and return northward as the summer
approaches (NEFMC 1978). Herring from the waters of southwest Nova
Scotia either move up into the Bay of Fundy or travel out of the
Northeast Channel moving up the eastern coast of Nova Scotia. This
complex pattern of herring movement results in the commerical
exploitation of different life stages of the same stock in a number of
geographic areas.

Tidal Resonance of the Gulf of Maine - Bay of Fundy System

A number of factors, such as shoaling, wind, and freshwater inputs
play important roles in determining the tidal amplitude of coastal
waters. In the Gulf of Maine - Bay of Fundy system, configuration of
the basin, however, appears to be the principal determinant. The area
acts as an elongate basin with shoaling at the upper ends and an
abrupt change in depth from 200 meters to 2000 meters at the
continental shelf break, along the lower edge. Georges Bank forms the
southern boundary, with waves of the oceanic tides primarily forced
through the Northeast Channel between Georges Bank and southwest Nova
Scotia (fig. I).

The unusually high tides of the region arise because the natural
oscillatory period (the time it takes a shallow water wave to travel
the length of the system) of the basin is approximately 12.25 hours
and coincides with the lunar period of 12.42 hours for semi-diurnal
tides (Greenberg 1979). The consequent near resonance between these
periods results in waves which interfere constructively. Their
amplitudes, then, are additive, causing an increase in tidal heights.
While the entire Gulf of Maine - Bay of Fundy system is close to
resonance, the oscillatory period of the Bay of Fundy considered alone
is not. The period of the mode, approximately 9.047 hours (Rao 1968),
is less than the lunar tidal period. The resonance of the entire
system, however, overwhelms this effect.

Placement of tidal barriers in the upper reaches could alter the
relationship between the oscillatory and lunar tidal periods,
affecting tidal amplitude. According to the model developed by
Greenberg (1979, 1982), barriers placed either at sites A6 or B9 would
increase the oscillatory period to close to 12.5 hours, bringing the
overall system nearer to resonance. Greenberg's model stems from a
series of investigations (Rao 1968, Yuen 1969, Duff 1970, Garrett
1974), and its results have been validated with observed tidal data.
For the preferred B9 site, an increase in tidal amplitude would result
in the Gulf of Maine, with projected rises of 15 cm at Boston, 14 cm
at Portland, Maine, and 9 to 14 cm along the southwest coast of Nova
Scotia. A decrease in tides of 24 cm could occur in front of the
barrier because of the further reduction in the natural period of the
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Bay of Fundy; however, the decreased flow through the Minas Channel
into the Minas Basin, just in front of the barrier, would lower
frictional dissipation, causing a raise in amplitude at the head of
the Bay. Thus, tides would increase by 20 cm at St. John in New
Brunswick. Similar but smaller rises are predicted for the A9 site.

Because tides play an important role in the distribution of the
resources and the maintenance of the productivity of the Gulf of Maine
- Bay of Fundy region, the projected increase in tidal amplitude
raises questions about the effects of that increase on fishery
resources. Assuming that the predictions of the model are correct,
three areas need exploration in order to examine what the potential
effects of the Fundy tidal power barrage would be on this region:
effects on coastal resources; effects of oceanographic features; and
effects on sediment transport.

Increased Tides and Coastal Processes

Greenberg'a work (1979) estimates that the tidal increase along the
coasts of Massachusetts, New Hampshire, and Maine will be as high as
15 cm. Coastal configuration and the current regime, however, modify
these figures. For example, because of its relatively broad and
shallow coast and because the major currents have exhausted most of
their energy by the time they reach New Hampshire, this area will
experience little tidal increase. Those areas with stretches of coast
which are straight and relatively uniform, with indentations formed by
marsh systems, will probably absorb the effects of the slight increase
in flooding, just as they do with storms.

Some areas, however, are particularly vulnerable. These include the
tidal rivers along the coast of Maine. These north-south trending
estuaries commonly have sills at their mouths, relatively steep sides,
and marshes at their heads. Flood tides could potentially be
amplified in these bodies of water with several results. Significant
flooding might occur at their heads, destroying property and
undermining piers. Further, the increased tidal action could erode
shellfish beds. Finally, the change in tides could affect nutrient
fluxes and, in turn, disrupt scallop and anadromous fish populations.

A water transport model such as that applied to the North River in
Massachusetts (Vorosmarty et al. manuscript) could be employed to
quantify the fluxes of materials and the magnitude of biotic
transformations in the tidal rivers at differing levels of tidal
flooding. Application of this type of model would provide a
quantitative basis for predicting the location and magnitude of
potential change. Further, it would highlight linkages between
sediment movement and biological populations. Finally, sites of
sensitivity could be identified.

Increased Tides and Oceanographic Structures

The tides of the Gulf of Maine and the Bay of Fundy regulate the
supply of many nutrients to the organisms of the region, many of which
are commercailly important. Further, the tides create barriers which,
at various times of the year, concentrate nutrients and are used by
organisms for transport or aggregation. The complex interplay between
the tides and the major circulation of the region is just being
elucidated. Some speculation has suggested that increased tides could
alter patterns of density stratification and affect the extent of
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tidal mixing (Garrett, Reely and Greenberg 1978). This work suggests
that areas of tidal mixing will generally increase, thereby increasing
nutrient availability and favoring productivity.

A change in these patterns could, however, affect productivity
deleteriousiy. Herring, for example, return to the same areas for
spawning, and these discrete areas seem to ensure stock separation. A
merging or shift in those areas might disorient spawning herring or
cause intraspecific competition, resulting in decreased levels of
larval survival. Further, herring migrate annually, using the major
currents of the Georges Bank - Gulf of Maine - Bay of Fundy system.
Increases in tidal mixing along the coast of western Nova Scotia and
in the Great South Channel—two major migration routes—might result
in herring overwintering in less suitable habitats. Similarly,
scallop larvae travel in the major currents. Changes in mixing might
accelerate or postpone settlement, diminishing the abundances of
scallops in the traditional beds. Greater attention needs to be
devoted to defining the changes in stratification and in tidal mixing
zones which may accompany increases in tidal amplitude.

Increased Tides and Sediment Transport

Two sources in equal volume provide the sediments found in the upper
reaches of the Bay of Fundy: erosion of the surrounding cliffs and
sediment carried by currents from the lower Bay into the upper regions
(Amos 1977). Sedimentation within the area proposed for damming
appears to be in dynamic equilibrium. The sand-sized particles enter
as suspended sediments from more open waters. Closing off the upper
Bay, then, could result in sediment accumulation on either side of the
barrage, potentially interfering with operations and shortening the
useful life of the turbines. Modelling (Greenberg 1982) of suspended
sediment transport indicates that repeated emptying and filling could
clear the area around the barrages but that sediments would settle out
just outside the barrier, potentially altering the local area.-

Experience from the nearby Avon River (Risk 1979) where construction
of a causeway resulted in the accumulation of the Windsor mudflat at a
rate of one meter per year, indicates that a similar phenomemon might
occur in Cobequid Bay. While the Windsor causeway, unlike the
proposed tidal barrage, is impermeable, thus precluding any clearing,
the sediment type is similar. Observations of recolonization indicate
that the very fine nature of the sediments and the rapid rate of
accumulation have limited the fauna to only a few sediment resistant
species (Risk 1979).

Such a change could alter the productivity of the local system.
Chlorophyll a levels are low in the Bay, suggesting limited primary
productivity, and most productivity seems to stem from the intertidal
invertebrates (Yeo and Risk 1979). Little of the organic carbon
reflecting this secondary productivitiy accumulates in the sediments;
however, because of the vast extent of the intertidal region and the
relatively dense assemblages of invertebrates, organic carbon levels
should be high. Much of this material then may be exported from
Cobequid Bay to the outer Bay by mobile invertebrates, fish, and
shorebirds. The upper Bay is a primary migratory shorebird feeding
area (Hughson 1977), and a number of juvenile and some adult fish
species such as migratory shad, cod, flounder, and salmon occur in the
Bay (Risk and Craig 1972, Scarrat and Dadswell 1982).
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Reduced movement of sediments and associated nutrients, either because
of their accumulation in mud flats outside the barrier or their
containment within Cobequid Bay, could affect local and regional
productivity. Flooding behind the barrier and changes in tidal
exposure could reduce invertebrate habitats and so diminish this food
source for migratory birds and predacious fish. The development of
mudflats like that at Windsor would also preclude colonization by
invertebrates. Thus, overall productivity would be reduced as would
the contribution of particulates leaving the upper Bay.

Conclusion

The assessment of risk requires measures of the magnitude, location,
and duration of potential effects and of the time for the system to
recover. Establishing a framework for quantifying effects with
techniques such as modelling provide a basis for testing hypotheses.
Without these measures, discussions of effect can only be speculative,
and speculation often leads to imflammed debate which polarizes issues
and makes subsequent agreement difficult. Thus, agreement on the
model of the Gulf of Maine - Bay of Fundy tidal regime developed by
Greenberg (1979) has spurred interest in the long distance effects of
Fundy tidal power in a way that would have been unlikely if a physical
oceanographer had suggested that tidal amplitude would increase based
on his or her speculation.

Modelling would allow the results of Greenberg's model (1979) to be
linked with coastal effects. Areas most susceptible to damage could
be distinguished from others. Modelling would also provide a basis
for determining the extent and cost of damage to property and other
resources.

Developing a quantitative estimate of the contribution of nutrients
and sediments by the upper Bay to the rest of the Bay of Fundy and to
the Gulf of Maine raises another issue. Fundamental disagreement
exists about the nature of the Fundy ecosystem. One view (Risk and
Buckley 1979) holds that this region is a unique system and can only
be understood through intensive study. The opposing view (Gordon and
Longhurst 1979) argues that while the Fundy system differs in that its
primary productivity is vitually non-existent, it is in most other
regards similar to the Severin estuary in England. Thus, with
corrections for productivity, a model of the energy followed developed
for the Severin may be applied to the upper Fundy. Debates among
experts concerning policy issues are difficult to resolve and often
those scientists with the best access to the parties responsible for
designing policy find their view predominating. Rather than focussing
on the dispute, research should be directed to empirical measures of
sediment and nutrients in the Fundy system.

Limited understanding of the role variability plays in influencing the
dynamics of the Gulf of Maine - Bay of Fundy system makes estimates on
the effects of changes in oceanographic features on productivity
difficult to make. Air temperature varies seasonally and annually
influences surface heating of waters, which in turn may effect the
interface between tidally-mixed and stratified zones. Similarly,
large inputs of fresh water may have positive or negative feedback
effects. Thus, the role of increased tidal amplitude of these
features is hard to even estimate. One indirect approach, taken in
this paper, looks at organisms dependent on these features, for
example, herring and scallops, and then considers the potential of
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changes in oceanographic structures to affect their population
structure. Unfortunately, much of the information in this area is
tied to management systems which differ between the U.S. and Canada
(NEFHC 1978, NEFMC 1981). Disagreement exists on the behavior of
herring stocks, for example. Research on the fishery reflects this
split, as does policy on exploitation of the resource. Thus,
consideration of the effects of changes in fronts needs to be
decoupled from much of the current research on the fishery.

The construction of a common data base which can be used to assess the
transboundary effects of tidal power, therefore, must grow from
quantitative measures of effects and, in some instances, reevaluation
or development of a new body of science which is not entangled in
disagreement among experts. Further, this process must be separated
from other policy and management issues in the region. With the
acceptance of a common body of information on potential risks,
negotiation on the acceptibility of those risks and on methods to
minimize may proceed.
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Figure 1.

Location of the preferred B9 and alternate sites for the
proposed Fundy tidal pov/er barrage.
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COASTAL AREA MANAGEMENT IN THE GULF OF GUINEA

Maylo Murday

Research Planning Institute. Inc.
925 Gervals Street

Columbia, South Carolina 29201

Two major problems beset the countries bordering the Gulf of
Guinea along the West African coast: erosion and pollution.

A strong longshore transport of sediments has contributed to
classical beach erosion/accretion situations near ports from
Liberia to Nigeria. Dam construction has slowed sediment trans
port by major rivers such as the Volta. Natural causes, such as
rising sea level and wave energy convergence, are also believed
to be actively eroding the coastline in several places. Several
techniques of beach erosion control have been tried, for example.
In Ghana, Benin, and Nigeria, areas of high economic and cultural
Importance.

Pollution of lagoon waters has reached Intolerable levels
1n the capltol cities of Ivory Coast and Nigeria. Contributing
factors are petroleum-related, Industrial, and municipal sources.

A recent 19-nation agreement Is aimed at developing national
and regional capabilities to manage the coastal resources of
the region In the light of Increasing development. Training,
research, and Institutional needs for the countries Involved are
challenging by virture of differences 1n administrative structure,
language, and stage of development.

Coastal zone management practices, developed 1n the United
States in the past decade, can serve to assist the effort that
Is now beginning 1n the Gulf of Guinea countries.

(ABSTRACT)
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Preamble

THE STATE OF COASTAL ZONE MANAGEMENT
IN BRITAIN:

AS EXEMPLIFIED BY WEST BAY HARBOUR, DORSET

Ivan P. Jolltffe

Bedford College
University of London

England

The casual visitor to West Bay, Dorset, doubtleoa perceives the harbour, with itstwo projecting
jetties, as a now largely defunct but nonetheless rather churning site alongthe varied coast
line of Dorset - a charm that often coapelo then to re-vioit Weat Bay, perhaps aany tines. The
impact of the harbour thus tends to override other sore recent and, arguably, less attractive
dcvelopaents like the Esplanade shopping area. The aore acutely perceptive will recognise
signs of environQontal stress: coastal erosion, slope instability and the difficult harbour-
entrance. The local resident and the better informed will bo acutely aware that a whole array
of environmental problems have plagued all stagesof resourco use and development, and oven
threaten to plague Weat Bay veil into the foreseeable future. West Boy is literally an environ
mental battleground. In fact, the lessons that Vest Bay has painfully learned from the past,
and doubtless other lessons still to be learned in the future, are effectively syoptosatic of
the present state of coastal zone planning and management in Britain. West Bay is, after all,
just a aicrocosa of the partly developed British coastal zone.

II The General Environment of Weat Bay and Its Relation to the Cheoil Bank. Dorset

The Chesil Bank extends for some 18 mi between Portland Island in the eoat and West Bay Harbour
in the vest. Before the construction of jetties at West Bay, Chesil Bank arguably extended
even further westwards; today there exists a fairly well-defined littoral oediscnt transport
system between the harbour and Portland Island, with only inhibited littoral drift past the
harbour jetties. Thus, in management teres, the authorities at West Bay are dealing with two
effectively separate littoral sediment transport systems, one the Chesil Bonk, the other
involving the beaches to the west of the harbour. A further system integrates the catchment of
the River Brid with the coast.

The area immediately flanking the outfall of the River Brid is low-lying and flood-liable. The
coast on either sido of the harbour is cliffed; soft, eroding cliffs to the west, generally
stable cliffs to the east. West Beach is narrow and mainly of large boulders and coarse
shingle; East Beach is significantly wider, and comprised almost exclusively of fine-grained,
well-rounded, wave-sorted pea-gravel.

West Bay is situated in a moderate energy environment within Great Lyme Boy, deriving a degree
of protection from prevailing westerly winds because of the Start Point promontory. This does
not spare it, however, from occasional, short duration but high magnitude storm conditions -
notably when southerly or south-easterly gale-force winds cause storm waves on top of surges.
On these occasions, coastal damage can be severe.
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III The Background toa Environmental Stress at Weat Bay

West Boy Harbour has been subject to much attention in recent years, for a variety of reasons,
notably the problems of flooding, the high cost of oeadefences and pressure for alternative
types of development in the river valley.

'The West Dorset District Council carries the main responsibility in trying to alleviate these
problems. This manifests itself in rather conflicting ways. Firstly, the Council owns a great
deal of land in the area and is responsible for the maintenance of the harbour, acafront and
trailer-park. In the present economic climate there is clearly an obligation to exercise
economy as far as practicable. Against this, theCouncil has statutory responsibilities for
coastal defence works and to improve environmental standards through Public Health and Planning
legislation. The exercise of these latter functions often involves considerable expenditure
or loss of income.' The Council has a duty to reconcile these responsibilities; thus, c. 1976,
it produced a Draft Advisory Plan as a basis for public consultation, and, following represent-
ationo, cade various amendments that led to the publication of a 'West Bay Advisory Plan', to
serve as a blueprint for the future. Central to policy-thinking io the notion of West Bay as
a major boating-centre, but only after someof the existing environmental problems have been
satisfactorily solved.

IV The Historical Background to Bridport and West Bay

By the end of the 13th-century, Bridport had acquired a reputation for rope-making. River and
sea being important to trade, a late lbto-century harbour was built upstream of the present
one. The increasing oise of ships and a growth in trade eventually called for the construction,
in the mid-l8th century, of the present harbour - reaching its zenith in the late-l8th and
early-19th centuries. However, the arrival of the railway at Bridport in 1857was a major
factor in the decline of the harbour, leading as it did to a shift in emphasis from seagoing
activities to tourism and residential development. 'Commercial shipping at West Bay boo tended
to decline. Over the ten years from 1966 to 1975the numbers of commercial snips has been,
for each year respectively 20, 25, 16, 16, 17, 15. 15* 13, U and 11. To take earlier years at
random, this compares with 67 in 191*», U2 in 1921, 62 in 1931 and 36 in 1953. Tfaero has also
been a change in cargo over the last ten years, the numberof ships calling to load gravel or
unload timber has tended to decline, while there has been an increase in ohips delivering
fertiliser.1 The Esplanade was built in 1887. Behind it, the camp-site was opened in the
1930s, while by 19^7 some 36 houses hod been built on the West Cliff Estate. In 196b,
permissions were given for residential and amenity development immediately behind the Esplanade
- albeit in the absence of improved rood access.

To the east of the harbour, little development has occurred. Shingle extraction on East Beach
is a long established local industry. Its continuation has been the subject of appeals against
Planning Refusals in 1955 and 1967. The County Council, as Planning Authority, contended that
extraction was accelerating the rate of coastal erosion, but the Ministry Inspector considered
this unproven and gave Temporary Permission for an annual extraction of up to 20,000 tons,
which expired in February 1979. A further 5-year pernioaion was then granted by the W.D.D.C.,
so that a decision will shortly have to be made by the planning authority. In spiteor fears
about the environmental impact of beach mining, it provides some local employment and a
use for some of the listed buildings, including a Bonded Warehouse. Its conversion to a
maritime museum would moke more environmental aenao!

'Bridport appears never to have been on important fishing harbour. Currently there ore about
eight boats using the harbour, which fish ell the year round, while many pleasure craft ...*
are used tor fishing during the summer. Pishing is discouraged by the difficulty of entering
or leaving the harbour during strong south-vesterly winds. Approximately 110 moorings in the
harbour are shared between the fishing craft and pleasure boats.

The meadows forming part of the flood plain of tho River Brid are of little agricultural value.
They form a belt of undeveloped countryside separating West Bay from Bridport and have been
subject to much pressure for development. 'The most extensive recent Planning Applications have
concerned land in the lover reaches of the River Brid. Two Outline Applications were submitted
in 1970 for the construction of a marina for 510 yachtswith 232 residential units, a hotel and
other ancillary uses. These included locks on the site of the present sluice gates and a new
road along the northern edge of the marina and the western edge of the camping site which would
have enabled the exioting bridge to be closed to traffic. Revised plans submitted in 1971 were
similar, except for minor alterations to the new road.*

'By 1973, negotiations had produced a schemewhich included a boom at the harbour entrance to
reduce the problemof swell, and which the Planning Authority were prepared to permit, subject
to agreement that the carina be completed before the dwellings and hotel. Such on agreement
was never in fact reached because in the same year a consultant's report advised that the
proposal was not viable from nautical and financial points of view.*
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'A newOutline Application was thenreceived in which the emphasis was placed on holiday
development and housing rather than boating. This envisaged 300 holiday flats, 100 dwellings,
a hotel, health centre, a new road oetveeu West Bay Road and West Cliff, lock gates, new
sluices and recreational facilities. This Application was refused in September 197^' for a
variety of reasons, amongthem because of a disagreement between the Wet)sex Water Authority and
Engineering Consultants for the scheme as to the scale of flood prevention works, a problem
highlighted by flooding of the area twice during 1971*.

The possibility of large scale holidayor residential development in the flood plain caused a
private consortium to be set up to provide a marina project as an alternative. This was less
ambitious than the scheme of 1970, containing no specific proposal for uses other than those
directly associated with boating, ttejor new developments could not be allowed at West Boy
until sewage disposal problems were solved by a long-seaoutfall.

V Present Day Environmental rroblera at West Bay

The principal problems can bo summarised as follows:- (a) The coot of the financial deficit on
coastal protection and on the harbour undertaking, (b) Difficulties of entering the harbour
fromthe sea, (c) The untidiness and pedestrian/vehicular conflict around the harbour and
Esplanade, (d) The need to retain and enhance the nautical character of the harbour and its
surroundings and the need for environmental enhancement, (e) The poor access to the areavest
of the harbour, (f) The progressive erosion of West Beach, (g) The problem of bringing the
trailer site up to current amenity standards without losing valuable revenue, (h) The possible
long term threat to Chesil Beach resulting from shingle extraction, (i) The future of theWest
Bay Works and the former railway line, (j) The unattractive pedestrian approaches to East
Beach resulting from (c) above and from the shingle extraction, and (k) The future of the
river valley flood plain.

•The harbour is the raison d'etre of the whole settlement and still the most characteristics
feature of West Bay. In spite of the present predominance of non-nautical land uses, the
harbour is still thewhole focus of the settlement, and is something of a tourist attraction in
itself, even to holidaysakera who do not go out to sea. Use of the harbour canbe considered
under three headings:- commercial shipping, fishery and pleasure boating.' nevertheless, unlike
the Kunicipal trailer pork, which makes a large profit, the harbour itself makes a huge deficit.

'The unprofitability of the harbour does not reflect the maintenance coats of the harbour itself
so much as the high costs of confining the outfall of the River Brid. The maintenance is not
only needed to keep the harbour in a navigable state, but to protect the adjoining parts of
West Bay from flooding.* Such flooding is caused by several factors: oiltation in the harbour-
entrance caused by littoral drift; deposition in the lower reaches of the river, to come extent
controlled by sluicing; the ponding back of river water during strong onshore winds combined
with high tide, and inadequacies in the sea defences. Flooding in 197*> left over U ft of brack
ishwater over the trailer park, water having swept in seawards over the eastern end of the
promenade, the bock of the harbour and East Beach.

•These problems have wider planning implications for future policy in West Bay. Firstly, it
would clearly be undesirable to permit new development in locations which are liable to coastal
erosion or flooding, unless adequate precautions are token oa part of the project. The Wessex
Water Authority would be strongly opposed to any permanent residential or holiday development
in the flood plain unless certain works were undertaken to alleviate the flooding problem.'
These works have included the raising in height of the existing seawall; the construction of
several rubble promontories with nourished beaches between them. This latest, £800,000 scheme
represents the most 'comprehensive' scheme so far. Other flood-control works'could not be
justified at present because flooding io comparatively infrequent and usually occurs in winter
when the caravans (which comprise most of the dwelling units affected) are unoccupied. The
flooding problem must therefore be tolerated until the cost of remedial action can be met.'

Over very many decades, piecemeal works and repairs have led to no coherent and effective coast
protection/sea defence system, yet hare collectively edded up to a vast expenditure in capital
and recurrent costs. Major repair works on the harbour jetties alone {including a current
expenditure of £23,000) have meant that loan charges will not reduce significantly until about
1990. The existence of houses in theolder part of West Cliff Estate necessitated coast
protection works by the former Bridport Rural District Council; and the amenity-complex built
behind the Esplanade created further pressures for improved defences. Planning permissions
thus preceded environmental control!

'Coastal protection is on obligation of District Councils and cannot be neglected in places such
as West Bay where dwellinghouoes ore located immediately behind the cliffs and seawall. As
already mentioned, the losses on the harbour undertaking reflect the cost of maintaining the
mouth of the River Brid in a form which minimizes the risk of flooding of properties on either
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side. Furthermore, the Council have a statutory duty tomaintain the harbour under the Bridport
Harbour Order of 1921. A private Act of Parliament would be necessary to enable the Council to
close the harbour. In short, these costs have to be accepted as unavoidable obligations.'

The progressive erosion of West Beach is central to the coast protection issue. 'A hundred years
ago. West Beach extended as far seawards as East Beach, but has since receded considerably. It
appears that the construction ofsolid piers ofthe present length (between 1823 and lBto) was
a factor preventing thenatural replenishment of the West Beach froo East Beach.' Yet, no
proposal of artificial nourishment has hitherto been undertaken!

The possible long tern threat toChesil Beach from shingle extraction is another crucial aspect.
•The conservation of Chesil Beach is a natter of paraaount importance but opinions differ on the
question of whether or not the continued annual extraction of 20,000 tons of shingle frca East
Beach is likoly to cause daaage. The Dorset County Council have opposed extraction inthe past
and, as planning authority for mineral extraction, intend to do so in the future. Previous
appeals against refusolo have been successful on the grounds that adverse effects on the beach
are unproven, but the designation of the site as being of Special Scientific interest could
affect the outeoae of any future inquiry.'

•The extraction of shingle is a well established local industry which provides a source of local
eaployBent and revenue to the West Dorset District Council who own the East Beach. It is also
considered by cany people to besore in character with an old port than the holiday-type uses
which would probably occupy the rear of the beach inthe event of extraction being terminated.
Furthermore, the onount extracted canbe said to be very snail in relation to the whole beach
and no detrimental effect has been seen although extraction has been proceeding for very cany
years. For these reasons the District Council considers that the extraction should not be
terainated.'

With the progressive recession of West Beach andthe replocesent of the former short sewage
outfall, East Beach is now ouch the most attractive froo the point of view of holidaymakers.
Unfortunately, theapproaches tend to discourage such use, in contrast to West Beach where the
Esplanade and the amenities of the Shipyard Centre are core inviting. When gravel extraction is
in progress, the movement of machinery across the beach is also hardly desirable froa the
holidayaskers' point of view; resulting in a degree of conflict between the maritime, industrial
and recreational demands cade upon the East Beach area.

The harbour-entrance is narrow, difficult to negotiate, and unusable at times; but unless the
usage of thsharbour increased substantially in the future, thecost of improving it could not
be justified. Also, it suffers froa shingle deposition, a problem kept in check by sluicing
and crane dredging. Ironically, the very existence of tho jetties plays a key role in the sea
defence and beach mining on East Beach!

Retaining the character of the harbour area has been cited as an important issue: 'Every local
Planning Authority shall froa tine to time determine which parts of their area are areas of
Special Architectural or Historic interest, the character of vhich it io desirable to preserve
or enhance, and shall designate such areas as Conservation Areas'. (Section 277 paragraph 1 of
the Town and Country Planning Act 19T1 as acended by the Town and Country Amenities Act 197M.'

'It is considered that Bridport Harbour fits this description and should therefore be a Conserv
ation Area. Compared with the picturesquevlllages and impressive tovns which have so far been
designated in West Dorset, this night at first glance appear to be a rather doubtful proposition.
This is mainly theresult of superficial clutter; the historical and architectural interest is
high as already aentioned. Designation would help to protect the historic buildings and strengthen
the Council's hand in encouraging a high standard of new development and in removing the clutter
which already exists.'

Again, the future of the extensive river flood-plain has been said to set the course for the
whole future of West Bay, and its development presents both the greatest problems and oppor
tunities. There are four basic choices: (i) Residential development, (ii) Holiday accommo
dation, (iii) Recreational development, (iv) No development. Regarding recreational develop
ment, serious consideration has been given to carina development which, on planning grounds
alone, 'has eertain advantages overother forms of commercial recreational development. It
would be more in character with an old port, enhancing its nautieal environment. It vould
ensure increased use of a harbour, the cost of which to the ratepayer is ouch the same regard
less of the use. A successful marina could also go a small way towards attracting younger people
and newinvestment to this area. Furthermore, the proposed rood link to the western side of the
harbour would have to be provided before the marina could be constructed - the benefits which
this vould bring vould therefore follow automatically from the construction of the marina.'

•There is clearly a demand for additional moorings in the area as all moorings at West Bay are
occupied and the neareBt major harbour, atWeymouth, has far more demand than can at present be
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set. Furthermore, there ore no existing marinas between Poole and the Dart Estuary, the longest
section of the south coast not served although there are plans for a very large Marina at
Weymouth (Lodmoor). This was granted planning consent in 1973 but to date there has been no
apparent progress towards implementation, porhaps because ofthe very high capital outlay
associated with breaking through the existing beach, sea wall and 'A' class road. The Royal
lochting Association propose todevelop the Rational Sailing Centre in Portland Harbour but
this would be a very different project froa a commercial Karina: its effect vould beto stimu
late demand in the area rather than to meet it.'

'The river valley between the existing harbour and the protected line of the Bridport By-pass
might accommodate up to about 800 moorings, which would make it the third largest Marina in
the country. There are, however, several problems, the moat obvious being that of access to
and from the harbour by sea. It can however be argued that few harbours and marinas are
accessible without difficulty at all times. There are no completely oafe all-weather harbours
between Brixham and Poole whllo many ofthe large marinas of Hampshire and Essex hove tortuous
approaches along tidal creeks. The particular problem at Bridport is that the narrow harbour
entrance is not sheltered and is only a few yards from the shingle beaches. This means that
vessels atteapting to return to port in inclement weather face a real danger, accentuated by
the fact that there are no suitable ports of refuge in tho area. For this reason it is con
sidered that a marina would only be acceptable ifsomething were tobe done tocake the harbour
entrance safer.'

'The land in the flood plain is low lying, wet and of little agricultural value (Ministry of
Agriculture Fisheries and Food Orade U). It is not designated as a site of Special Scientific
interest. The traffic generation implications of recreational development have been examined.
Traffic would increase but vould not cause any serious overloading of the network, even without
the By-pass. The Bain case against development is therefore that the open nature of the flood
plain area is of value to the setting and character or West Bay. The designation oftho area
for outdoor leisure, recreation and open space uses will retain this generally open character
of the area as it precludes new building, apart from minor ancillary facilities.'

In reality, all of these environmental issues are intimately related; vhoreos in planning and
management terms, the tendency has been to treat thea as separate issues.

VI Lessons to be Learned from the West Bay Experience

Thus far in this paper,we have quoted freely, and deliberately, from the 1976 West Bay Draft
Advisory Plan prepared by the Wost Dorset District Council.

Planning policy has in fact led to the designation of Weat Bay Harbour and its immediate
surroundings as a Conservation Area; while the floodplain area south of the protected line of
the proposed Bridport By-pass has been designated lor outdoor leisure, recreation and open-
space use - which could involve carina development. In reality, however, planning policy has
not evolved at a comprehensive scale, nor has it been based on total environmental logic. For
example, it is a ludicrous situation that beach mining (sainly in the interests of a minority
private sector though admittedly providing some Local Authority royalties) should have been
allowed tocontinue in the face of serious, long-3tanding coast protection/sea defence problems.
The situation effectively represents a massive resource transfer from the public to the private
sector. Flooding across the East Beach is in fact cited by the Coast Protection Authority as
a major factor in the problems encountered in the municipal trailer park which is a najor
source of revenue to that authority! The H.R.3.-deaigncd coast protection scheme currantly
undor construction is based on an inadequate environmental knovledge-faase, and takes no serious
account of the future of West Bay Harbour and the floodplain of the River Brid, or the Wessex
Water Authority's land-drainage problems. Neither the sea defence scheme nor the practice of
beach-mining have heeded the fact that the East Beach (and to a degree the West Beach also) form
on integral part of a unified, dynamic littoral sediment transport system, viz. the Chesil Bank.

In short, coast protection/sea defence works at West Bay have consistently added up to piecemeal,
ad-hoc, site-specific, aloost pathological responses to the highly-emotivo problems of coastal
erosion and flooding; they havo not token proper account ofcurrent and (in particular) future
planning issues, including that of environmental enhancement; nor hove they been devised
cognisant of the existence and behavioural characteristics of natural systems. They refelct the
blinkered and largely uncoordinated administrative approach to these problems so characteristic
among the plethora of agencies and individuals responsible for environmental decision-making in
Britain. The inevitable result is a gross exercise in non-cost effective, sub-optimal develop
ment strategies. Significantly, Vest Bay is not atypical of Britain's coastal zone fraternity.

The history of events surrounding West Bay are simptomatic of both local and national deficiencies
in coastal zone planning and management in Britain. For example, ve still have no comprehensive
national survey of coastal resources; many coastal hazards are not properly understood or even
generally known about; decision-making is invariably aimed at a site-specific scale, often
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without due regard for other parts of the coastal cone and often against an inadequate environ
mental knowledge-hose. An a result of our failure to establish proper vehicles for exchanging
information and expertise, we have tended to treat complex coastal-tone problems as if they
were a oerieo of discrete environmental difficulties, each to be solved by a separateauthority.
This characteristically blinkered approach appears to have been nurtured by successive legis
lation, administrative inertia, and the interests of specialist professional groups. Thus the
full extent of many environmental problems boa not been perceived and the inevitable result is
that many isoues ore tackled in a partial, ad-hoc, almost pathological fashion. Decision
making is rendered extremely ponderous, complex and difficult by ihe hevildering plethora of
governmental, quasi-governmental and other interested agencies, groups and individuals drown
into this process; while local authorities have often 'done their own thing', seemingly irres
pective of the ramifications for otherlocal authorities. Perhaps the single moat damning
comment one can reasonably make is that in Britain, unlike say Dorth America, there is still no
clearly identifiable 'coastal dimension' within the traditional framework of Town and Country
Planning and Maritime Planning. When this framework is surveyed within tho context of (a)
increasing public sensitivity to environmental problems and (b) substantial improvements in
both technical and managerial aspects of canyother resource-use problems, it is especially
disappointing to find that the response to the interface problems of the coastal zone has been
characterised by a singular lack of innovation.

In general a balance between coastal resource demand and supply has been maintained primarily
through tho operation of planning and development controls over coastal land and through a
bewildering variety of statutory instruments, bye-laws and designations regulating activities
in coastal waters. The County and District Councils, together with the Department of the Environ
ment, the Haturc Ccnservoncy Council and the Countryside Commission have, between them, desig
nated an impressive array of special areas. West Bay Barbour and its immediate surroundings
has beendesignated a Conservation Area, while the Chesil Bank is defined as a Heritage Coast
Area. Each special area is subject to specific planning regulations of ranging degrees of
stringency but the overall impact is to strengthen the ability of planning committees to resist
developments or changes in use that ore deemed to bo undesirable. This system has many merits
but it can be argued thatthe general patterns of coastal use, and hence the problems, largely
relate to the legacies of the past resource uses that pre-date planning legislation. Unfortun
ately, development control can do little more than fossilise both good and bad adjustments to
the constraints and opportunities afforded by coastal environments. For example, at West Bay,
urban developments before theTown and Country Planning Act, 191*?. may be described as bad
adjustment thereby turning physical constraints into major physical hazards.

At West Bay erosion and flooding hazards have notbeen tackled on a comprehensive basis; coast
protection measures have been expensive but have not proved effective. Gravel extraction has
beenallowed to continue in spite of very considerable opposition; the emphasis being on the
conservationists to prove the diabenefito of extraction rather than for the industry to demon
strate the innocuous nature of its activities.

VII Planning and Management Strategies in General

Figure 2 suggests various alternatives in planning and management rationale that are based on
different criteria: representing primary alternatives which must not be confused withthe broad
options regarding, say, erosion or flooding abatement. Basically, the latter comprise of:-
(i) Do nothing. Allow the coast to erode or flood, (ii) Defend from behind the coast; con
solidate behind, (iii) Mold-on.* Maintain thestatus-quo! Usually expensive andwith limited
benefit, (iv) Build-forward! By conventional reclamation or beach nourishment. Expensive; but
often multi-benefit, (v) Build-off! By the construction of offshore breakwaters or islands.
Excessively expensive and often effecting limited benefit, (vi) By a combination of two or more
of the above.

Unfortunately, in Britain there is no guarantee that all these options will receive objective
consideration. In any given case there will probably be sound engineering reasons for the
automatic elimination of one or more options but where some remedial action io favoured there is
a strong political preference for attempting to maintain or marginally improve the status-quo.
In placing local authorities at tho heart of the decision-making process, the Coast Protection
Act, 19**9f promoted a community response to the problem of coastal erosion. This has encouraged
the owners of threatened property to demand remedial measures and thereby oblige local councils
to be seen to respond positively to ouch demands. Advised by tho Borough Engineer, stimulated
by the prospect of central government funds and encouraged by the advocacy of generations of
consultant engineers it is hardly surprising that the West Dorset District Council has opted for
a conventional 'hardware' colution. This is a powerful combination of incentives for conspicu
ously visible engineering schemes that, unfortunately, almost always, provide highly parochial
benefits deliberately designed to do no more than solve or abate the erosion problem. In spite
of the Department of tho Environment's ultimate control of funding it is probably inevitable that
parochial politics leads to parochial benefits, even if it does involve massive financial trans
fers froa taxpayers to, in many cases, a handful of beneficiaries. In the case of West Bay, for
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example, beach mining is in a minority interest, profiting a ™-^i private interest (albeit
with limited royalties to the Local Authorities), yet that same Local Authority faces massive
bills for coast protection/sea defenco!

VII Planning Scale and Fragmentation

There would seea to be at least three basic criteria in respect of selecting anappropriate
planning scale:- (i) The nature ofa coastal resource and the demands mode on it, (ii) The
existing administrative units, that have so often determined the planning process, and (iii)
The existence of identifiable physico-bio-cheaical systems and their related sub-systems, that
provide at least one logical basis for environmental planning. In Britain, planning scale has
invariably ignored tho operation of natural systems.

In respect of (ii) and (iii), rarely in Britain have the two been treated synonymously and
indeed rarely do they coincide with existing administrative arrangements; success depends on
the degree of cooperation between Local Authorities; but experienee suggests that Local
Authorities have traditionally 'done their own thing'. If planning is based on physiographic
units and the operation of natural systems, this presupposes that tho right sort of research
has boen done. In the case of Chesil Bonk, on impressive amount of research has been accom
plished, yet contemporary problems have not been properly researched. What previous research
has done is to demonstrate fairly conclusively that the bank and its environs is of both
national and international scientific significance; but coaparatively little is known about
the behaviour of the bank, e.g. details of sediment transport and sedicent-budget. Little is
known about coastal behaviour at West Bay itself!

The importance, in the case of the Chesil Bank of the district-scale stems particularly from
the operation of natural systems. The 18ai long bank, between Chesilton and West Bay, consti
tutes a unified, dynamic morphological unit and littoral sediment transport system. Bvents at
one site ultimately affect the coastal behaviour or other sites, e.g. the impact or beach
mining on neighbouring parts of the bank.

Closely related to the question of planning scale is the problem of planning fragmentation.
Figure 1 indicates the principal coastal 'decision-makers' in this part of Dorset. It ia no
more than a partial synopsis of the numerous and bewildering array of executive authorities,
commercial interests and pressure groups concerned with coastal resource use but it does give
sn insight into why coastal planning and management decisions are invariably plagued by con
troversy, much of it well-publicised. Conflicts of interest hetveen the 'public' and the
'voluntary' sector are, perhaps, inevitable but the objectives of groups within both the public
and voluntary sectors cay be equally incompatible.

In any society committed to some degree of public participation in environmental planning and
management, it is inevitable that such conflicts will arise, particularly where resource supply
isrelatively fixed. It is also inevitable that, short of creating new coastal authorities
with substantial powers transferred from existing bodies, decision-making will be highly frag
mented. Such consequences do not necessarily lead to bad environmental management providing
conflict or controversy is well-informed and providing fragmentation does not prevent properly
conceived overviews at the various spatial scales mentioned above. These provisions are not
easilycot and we would argue that there is still much that needs to be done to meet them in
Britain.

IX Coastal Zone Management in Britain: Some Deficiencies and Remedies

On Figure 3 are itcaiaed at least seven basic deficiencies in British coastal zone management
at the present time; someof the apparent evidence for these deficiencies; and some constructive
proposals that, were they to be taken up, vould partially recedy the situation.

First, our environmental knowledge-base io still far from adequate. We know a
great deal about coastal behaviour, under a variety of global conditions; and yet tho sheer
intricacy of hydrodynamic processes allied with the asystecatic nature of coastal proceoses
frequently precludes extrapolation from the identification of post trends, through contempor
aneous regimen conditions, to reliable predictions of future behaviour. Thescientific gaps
ore numerous, and in some cases, large. They are matched very much on the human front, ranging
from our scant knowledge of the precise nature of anthropogenic impacts on the environment to
our inadequate data-base concerning resource supply and demand.

For '-xni.plc, the Chesil Bonk is one of the best known and intensively studied parts of the
coastal tone - yet comparatively little is known about such matters aa littoral sediaent trans
port, bank recession rates, and coastal sediment budget. In spite of a veritable welter of
research effort, the crucial information needed by the decision-makers, e.g. in respect of
littoral mining activities, has not been available and has yet to be properly researched.
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We hove detailed Ordnance Survey topographic maps and Admiralty Rydrograpbic charts, but used
individually or collectively, they fail on many scores to measure up to the needs of coastal
tone planners and managers. Scale and cartographic format differences all place serious
obstacles in the way of systcoatiution and in any case they often omit the very Information
needed for decision-making, e.g. the existence of serious hazards or any other physical con
straints affecting resource use and development. The inadequacy of many marine charts has
long been debated and io widely recognised. There is a need, it vould appear, for an entirely
new generation of coastal zone maps that combine the best attributes of both map and chart.
There is a need for substantial financial 'investment' in properly-conceived and clearly*
relevant research programaes; a stumbling-block here being that of funding arrangements, e.g.
as between Research Councils, for coastal zone investigations of the physico-husan kind.

Second, there are very obvious problems pertaining to information flow, and the proper and
necessary dissemination of coastal zone knowledge and know-how. That information does not
flow freely is manifest in a variety of ways: many people charged with coastal zone decision-
caking often lack specialised (even quite elementary) knowledge conducive to viae decision
making. The general public is, in the sain, fairly ignorant and occasionally misinformed
about the coastal zone and its issues, e.g. the environmental impact of 'Torrey Canyon*.
Unfortunately, controversy in coastal matters is rarely well-informed. Public sector agencies
and even legislators, appear to have been unmindful of the connection between many related
coastal problems, and have seemed to prefer the administratively simple solution of giving
each problem discrete treatment, within its own, separately devised legal and institutional
framework. The separation between the institutional framework for development control and for
sea pollution control, or between coast protection and sea defence, may be quite convenient
froo an administrative viewpoint but it io wvfl i*»iy to encourage coherent environmental manage
ment. This is not to suggest that such inter-agency cooperation does not take place but rather
to recognise that such separation is also a prescription for inter-agency competition. Local
Authorities may act deliberately, or without prior thought, or in ignorance regarding the
implications of their actions for other Local Authorities.

Given the facts of fragmented management, an emphasis on the site-specific and the problem-
specific approach and, perhaps perversely, the enormously rich background of experience occusu-
latedhy numerous and diverse specialists, the dissemination of information plays a particularly
vital role in promoting effective coastal planning. Clearly there is a task that largely foils
to the Information Sector shown in figure 1. Thus, it is disappointing to record that there is
no British Journal that opecifically raises coastal zone matters at a professional level; instead
there io a dearth of good, well-informed and penetrating discussion or research papers, and
these are spread among diverse journals some of which have a limited circulation. Again, apart
from a growing number of university or other institution-based conferences and seminar-type
ceetings, there io no national forum where coastal zone issues can he discussed at a truly multi-
disciplinary level. A point of fact, though not necessarily made as a criticism, is that many
coastal zone meetings in Britain are conceived on a highly systematic basis, effectively with
very limited tcrma-of-refcrence.

It would seen that there should be a broad, several-tiered, veil-conceived educational programme
aimed, at one end of the spectrum, at coastal zone 'specialists' - engineers, administrators,
planners, politicians, and others - and at the other end of the spectrum, at the general public.
More use should be cade of the media, notably through television and radio. In this way, con
tentious issues that include pollution, erosion, flooding and public safety can be properly
ventilated. One might propose the setting up of a British (or European) Coastal Society with
broadly the same brief as its U.S. counterpart, i.e. to provide a forum which allows free and
open discussion of coastal zone issues at a professional and multi-diociplinary level. There
should also be a Journal of Coastal Zone Management (such as already exists in the U.S.A.)
that attracts specialist contributions from Britain and Europe and ideally even more eastern
countries.

Third, we have generally failed to successfully wed the existing coastal zone politico-
administrative infrastructure to the operation of natural systems; nor, indeed, to wed the
decision-making of overlapping or abutting authorities. One con cite numerous examples of
adverse environmental impacts that have resulted from what are more often than not ad-hoc, oite-
specific responses to such problems ao recurrent flooding or erosion; for example, terminal-
scour. One aould cite many instanceo of the blinkered approach adopted by many Local Authorities;
the need to be seen-to-be-doing-something; the apparent disregard for tho fact that a structure
like a breakwater or a practice like beach-mining may adversely affect conditions further along
the coast in another administrative area. This colls for a proper evaluation of the systems
approach, and for the adaptation (where possible) of administrative boundaries to more closely
conform to natural units, e.g. the management of the Chesil Bank,, including West Bay, as an
integrated unit.

On the face of it 'adaptation' implies a substantial and unrealistic degree of bureaucratic and
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legal change. However, closer examination of particular issues, such as coast protection,
reveals that the foil potential for adaptation, provided for under existing statutes, in,
in some areas, simply being ignored. In fact the Coast Protection Act, 19*9, expressly provides
acechaniaa for management on the basis ofnatural systems, even where more than one Coast
Protection Authority, i.e. the District Council, is responsible for ouch a system. Chesil Bank,
for example, is under the jurisdiction of two Coast Protection Authorities. Thus the Act gives
individual Coast Protection Authorities powers to undertake worko designed to protect proporty
outside its area of jurisdiction and, more important, Section 2 of the Act provides for the
setting up of Coast Protection Boards. Where the Secretary of State at the Department of
Environment deems that a District Authority is unable to act as an effective Coast Protection
Authority, it was envisaged that a Coast Protection Board should be cade up of representatives
froa all affected District Authorities ASD of representatives from any other interested
bodies such as Port a Barbour Authorities and the nature Conservancy Council. It is therefore
technically possible to establish a Coast Protection Board for Chesil, on which, for example,
Nature Consorvancy Council could be represented. Apart from alloving Chesil to be treated as a
whole, it would allow the Mature Consorvancy Council to contribute to policy foraulation at an
early planning shape. Under present practice, the nature Conservancy Council and similar
authorities, are obliged to act as 'objectors of lost resort' to measures put forward by Coast
Protection Authorities and their consultant engineers.

Fourth, there has been a failure to identify and properly integrate public and private interest
in the coastal zone and a failure to got to grips with basic issues such as: who should
control? who should payf and who should benefit? If the answer to the last question is what
benefits should be maximised in the 'public interest' the question of who or what is the public
should be posed, e.g. is it the public in the icaediate locality or, at the other extreme, is
it all organisations, groups and individuals outside the agency taking the decision? Are
there, for example, different 'publics' for different issuest Certainly levels of public
accountability, and hence ultimately, public participation, differ enormously but we suggest
that some inconsistencies are difficult to justify. Coast protection, managed by publicly-
accountable District Authorities, and sen defence, nonaged by Regional Water Authorities, would
seea to be cases in point.

The symptoms or the failure to ventilate these basic issues can be seen in such problems as
unnecessarily difficult or impossible access to oralong the shoreline; inadequate and often
highly secretive funding arrangements for specific programmes; and a succession of grossly
sub-optimal coastal zone projects that offer only limited benefits at what is invariably high
cost. What would seea to be needed here is a comprehensive appraisal of funding arrangements,
etc., and a complete re-think and overhaul ofthe coastal zone planning system. This may
amount toa 'pipe-dream' stuff where substantial changes within existing governmental agencies
were envisaged. Departments or organisations are usually firmly entrenched in their own powers
and terms of reference, and experience has shown that they respond only slowly, ifat all, to
outside pressure or environmental reason. Understandably, most departments jealously guard
their traditional modus operandi, and view with suspicion any proposal, however serious, to
alter this. Short ofcreating an entirely new planning body with wider-ranging powers and a
specific coastal zone brief, the only other way forward is to implant within existing organis
ations - notably the maritime local authorities - a person or persons specifically charged with
coastal zone responsibilities, i.e. a now generation of coastal zone officers.

Fifth, there has been a failure to properly integrate land use planning with oca use planning,
and to provide a truly coastal tone dimension. Thin is manifest, for example, in the adverse
environmental impacts that can result at the coast itself froa offshore dredging activities or
from offshore or hinterland-derived pollution. It points again to the need for the creation,
through various means, ofa truly coastal dimension in British planning. A second possibility
has been proposed by Bryer (197*0, one time comber ofthe Hampshire County Planning Department.
He suggested that the jurisdiction of Town and Country (and SeoJ) Planning Acts should be
extended three miles ofrshore, allowing iaproved control ofsuch things as moorings, transfer of
cargoes, winning of gravel, dumping of spoil and, above all, the zoning of water use. This more
radical proposal poses problems and dangers, not least ofwhich would be an increased potential
for overlapping jurisdictions. And yet, this may be on instance where some overlapping of juris
diction across the shoreline is a desirable step in the development of a proper coastal
dimension.

Sixth, there is so often n failure to rise above ad-hoc, site-specific solutions to coastal
zone problems that carry only short-term, limited benefits. Many such projects demand both
high capital investment and substantial recurrent coots. Wherever, and whenever, appropriate,
bold, imaginative multiple-benefit ochemos that ally, say, coast protection or oca defence with
environmental enhancement, should be undertaken. Such schemes, if proved economically and physi
cally viable through advanced feasibility studies, would at least optimise in respect of
benefits and capital investment - a crying need for a nation suffering stringent economic
restraints!
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Of course ono of the difficulties is that public funding arrangements under statute have to
be defined precisely. Decision-makers have to operate according to dearly defined rules but
unfortunately this has tended to reduce the range of options given serious consideration.
Thus, under the Land Drainage Act, 1976, M.A.P.F. can only consider applications for sea defence
expenditure up to the limit of the benefits to be derived from the existing agricultural value
of land to be protected froa sea flooding. Therefore it is not possible to fund RW» or even
local authority projects designed to enable subsequent development to be carried out. It is
difficult to escape the conclusion that a working party should be set up with the task of re
viewing funding arrangements and responsibilities established under existing Coast Protection
and Land Drainage legislation. Recent 'reforms' involving the inclusion of coast protection
exsenditure in the rate suooort grant do not inspire confidence in the Government's intention
to do anything more than sienly cut expenditure.

Seventh, there has. on the race of osst experience, been a failure to satisfactorily define
coastal policy objectives, a oroblea manifest in the apparent variations that exist between
certain or the maritime authorities (Figure 2). Priorities seem to vary from one authority
to another, with the priority afforded the coastal zone vis-a-vis other planning issues, and
priorities with respect to the coastal zone itself. In one respect, the latter io inevitable
because of the marked environmental differences that exist along the coast (e.g. flat, marshy flood-
prone Essex, cf. cliffed^rosion-prone Yorkshire). Hampshire's pre-occupatioa with its
sheltered water-space and the activities it con support clearly contrast with the limited ofr
shore water-space potential or the generally exposed and often high-energy environment or West
Bay. nevertheless, it raises the obvious question as to whether every maritime authority should
be seeking to cater for all legitimate claims on the coastal zone or whether planning should be
oxtended to the national scale whereby specific user-group interests are focunoed according to
environmental opportunities and constraints! Should, Ibr example, parts or the coastal zone be
designated for underwater parks, surfing, water-skiing, beach-mining, etc.? Primary desig
nations already exist in the form of AOSBs, SSSIs, BWHs, LHRs, etc.: is a secondary (and even
a tertiary) sot of designations called fort 'Designation' as a policy-strategy could become
contagious; it would certainly be inflammatory! Whether or not there are deficiencies in
policy objectives in Britain, it would be a healthy exereiae to create a professional forum,
that sponsors both national and regional meetings, to better define national (and regional)
goals.

To reiterate, these seven major deficiencies (Figure 3) by no Beans exhaust the potential list;
however, they at least serve to indicate the nature of the total animal; which has then to be
set against the four basic facets - environmental knovledge-base, problems of resource supply
and demand, coastal policy formulation, and coastal policy implementation. Clearly, the
deficiencies that have been cited, together with the proposed remedies, ore intricately inter
woven into all four facets; and, in the ideal world, would call for a complete overhaul of our
coastal zone infrastructure and whole modus operandi. However, the general concensus of
opinion seems to be that changing the existing system is unlikely to prove successful; that
there would almost certainly be a great deal of resistance to change. At the some time, there
seems to be general agreement that improvements must bo made in inter-agency communications;
that we must strive for a better informed general public and, perhaps core importantly, better-
informed decision-sakers. Britain appears to have slipped behind other developed caritine
nations in tho sense that a genuine coastal dimension is still lacking. All of these problems
ore no where better manifest than at West Boy, Dorset, a microcosm as it were of the British
coastal zone. The challengo is formidable but must be faced.
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Figure 1 The Principal Decision-Makers for the Weat Bay. Cheail Bonk and Wyaouth Area of Dorset
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Figure ? The Primary Rationale Behind Coastal Zone Planning
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Pigure 3
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Figure 3 Coastal Zone Management in Britain: A Trouble-shooter Chart
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SINGAPORE AND JAKARTA:
A COMPARATIVE ANALYSIS IN URBAN WATERFRONT

DEVELOPMENT AND PROBLEMS

Gerald H. Krausse

Department of Geography and Marine Affairs
University of Rhode Island
Kingston, Rhode Island 02881

Introduction

The coastal zone In Southeast Asia has a long history of habitation and
depending on local practices various forms and intensities of resource
utilization have evolved. Today, one of the key questions in designing
management strategies for the urban waterfront, is how to bridge the gap
between traditional resource uses and the emerging sectorial development
pressures. Indigenous enterprises such as fishing, shell collecting,
coastal shipping and street hawking frequently coincide with the expan
sion of marine industries, new housing estates and large-scale commercial
ventures. These activities have also attracted dense concentrations of
migrants and local residents to the urban shore line causing notable
impacts on the marine ecosystem. Singapore and Jakarta are used in this
paper, to explore the relationship between capital-intensive activities
and the more traditional labor-intensive practices of using the water
front. Some of the more aceute environmental problems for both cities
will be addressed as they may have significant implications on future
waterfront planning.

Port Activities

Today, Singapore is considered to be one of the busiest global ports in
terms of shipping tonnage. In 198l more than 56,600 vessels loaded and
discharged a total of 521 million gross registered tons at the port faci
lities of the Republic (PSA, 1981). Presently sea borne cargo moves
through six terminals operated by the Port of Singapore Authority (PSA).
Container!zation which began in 1972 has increased to 1.1 million TEU's
(Twenty-foot Equivalent Units) in 1982, taking the port from 23rd to 6th
position in the world container port league. Operations at the East
Lagoon Terminal are supported by a modern fleet of 12 quay cranes, 15
straddle carriers, 8 gantry cranes and some 150 pieces of other back-up
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equipment (PSA, 1982). With this new container handling capacity more
than 1»0? of the volume of containers is cargo from the industrialized
countries being shipped through the terminal for subsequent distribution
throughout Asia. Two other terminals, Pasir Panjang and Keppel Wharves
contribute significantly to the international shipping activities in
Singapore. Built almost entirely on landfill between the Central Business
District and the Jurong industrial estate, the two facilities constitute
the largest transit shed and warehousing complex on the city's waterfront.
Three other terminals situated in widely separated locations serve a some
what specialized hinterland and cargo throughput. The Jurong Port is an
industrial terminal, Sebawang Wharves are primarily engaged in the ship
ment of timber and wood products and Telok Ayer has traditionally been
an anchorage for lighters and other small vessels involved in coastal trade.

The city of Jakarta is served by one international port, Tanjung Priok,
and several domestic harbors, Sunda Kelapa, Muara Angke, Kali Baru and
Cilincing. Built in 1925 by the Dutch the port of Tanjung Priok is cur
rently handling a cargo throughput of more than 10 million tons annually.
According to the 1965-85 Masterplan, the port is expected to expand from
3l*0 acres to 690 acres for dock and warehouse facilities and add two
additional miles of coastline for water-dependent maritime industries
(Masterplan 1967). To ease port congestion the government has also
expanded the bonded warehouse system to areas outside the port. As in
Singapore a custom-restricted zone which combines the characteristics of
a free-trade zone and an industrial estate has been established at Jakarta's
waterfront as well. In 1980 Indonesia's first container terminal was
completed at Tanjung Priok. The terminal was constructed at a cost of
$79 million and is capable of serving vessels of up to 10,000 dead weight
tons (Development Hews, 1979). For the past several years container
traffic in Jakarta has increased by U0? annually and according to the
latest figure over 30,000 units were handled at the port during 1979.

Jakarta Bay also provides shelter for the domestic ports and a large fleet
of small sailing vessels (praos) which provide vital transportation links
between the capital city and the outlying islands. Most of the construc
tion material for the housing industry and food products such as salt,
fish, rice, coffee, coconuts and spices moves through these ports to
urban markets. Outgoing commodities include batik, paper, footwear,
motorcycles, household and petroleum products which are sent to Sumatra,
Kalimantan, Sulawesi and Madura. Cilincing and the newly planned harbor
at Muara Angke are almost entirely devoted to the fishing industry and
associated uses such as fish auctions and settlements for fishermen.
Together with Sunda Kelapa they product between 250-300 tons of fish per
month, not sufficient to meet the city's fish consumption. The largest
and oldest domestic port Sunda Kelapa, has turned away from fisheries
and is presently redeveloped to absorb more traffic and ease the pressures
of Tanjung Priok. Located adjacent to the Central Business District
(Kota), its primary function is to serve as a collection point for raw
material and consumer goods. Clearly the port's facilities and the nature
of activities indicate some significant differences in emphasis and scale
between Jakarta and Singapore.

Industrial Uses

With the attainment of full independence in 1965 the Republic of Singapore
embarged on a course of industrialization. Two strategies, industrial
promotion and urban decentralization resulted in the establishment of
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several industrial satellite towns throughout the urban coastal zone.
The Jurong industrial estate was the country's first major effort and
today it is considered a showcase of industrial progress as statistics
on achievements bear this out. Spatially, Jurong expanded four times
over its original design and in 1981 a record annual allocation of 625
acres was added to the estate. So far about 1»000 acres of prime indus
trial land has been reclaimed from the coastal margins and another 1500
acres are currently dredged from the Tuas Basin. The number of indus
trial firms operating at Jurong increased to 1,250 in 198l, employing a
labor force of 105,500 workers (JTC Annual Rpt. 198l). Major activities
at Jurong include the manufacturing of consumer goods, construction
material, chemical and petroleum products, shipbuilding, vehicle assembly
and a variety of repair industries.

In 1970 Singapore became the nerve center of the gas and oil exploration
industry in Southeast A3ia. The Jurong Marine Base is now the most
important logistic and supply base for the region. Presently, over 30
international oil field supply companies operate out of Singapore. Off
the coast, k miles south of Jurong the 'Southern Islands' are fast be
coming the principal oil refining center. Currently in the stage of
development is a collosal Sing. $2 billion petro-chemicaJ. complex on
the island of Ayer Merbau. Other islands such as Damar Laut will receive
a new container berth and Seraya is committed to the development of a
power station. Over the past decade Singapore has also developed a very
competative shipbuilding and repair industry offering a capacity third
only to Japan and South Korea. In 1980 the total output of the marine
industry was between U.S. $780-820 million with ship repairs earning
60% of the total revenue (Gill 1981). Shipbuilding is almost exclusively
concentrated on small specialized vessels such as platform supply carriers,
survey ships, fire boats and container vessels.

Industrialization in Jakarta lags significantly behind that of Singapore
even though several industrial parks have been established recently. The
economic activities on the coast are still dominated by the informal
sector consisting of a wide range of labor-intensive cottage industries.
The formal sector, on the other hand, is represented by cement and
fertilizer factories, assembly plants and electric power stations. His
torically the most traditional activities of indigenous food and handicraft
industries are typically located around squatter areas, domestic harbors,
railroad right-of-ways and other underutilized waterfront property. Due
to limited municipal control many small entrepreneurs are engaged in
occupying coastal areas illegally. Yet, the domestic industries including
marine food processing, lumber mills, construction and charcoal production
are vital to the economic support of the coastal population.

Commercial Uses

The transformation of Singapore's urban skyline and commercial waterfront
within the last decade has been remarkable. Neglected riverfronts and
dilapidated buildings have given way to well-planned shopping centers,
financial towers and high-rise hotels. The redevelopment of the central
city has made Singapore one of the first countries in Southeast Asia to
embark on comprehensive urban renewal.

The most ambitious waterfront project ever implemented by the Urban
Renewal Authority (URA) is Marina City. The concept of a "Sea City"
to be constructed on 1600 acres of reclaimed land is based on the following
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objectives: a) to create new space for the expansion of Central
Singapore, b) to provide land for a freeway to by-pass the down-town
area in order to ease traffic densities, c) to increase marine-oriented
tourist and recreational activities and d) to introduce an opportunity
to design new concepts in 20th century waterfront planning. The land
use plan for Marina City itself calls for an integrated hotel and enter
tainment complex including cultural attractions, aquatic facilities and
condominium-type housing (URA, 1981). With the construction of the East
Coast Parkway, Marina City will be linked directly to the new Changi
International Airport and the Jurong Industrial Estate. The entire
foreshore will be made accessible via a landscaped pedestrian mall
network possibly connected to the banks of the Singapore River and a
proposed mass transit system. The challenge of URA lies in the task of
creating a marine development which can be integrated both functionally
and aethectically, with the more traditional uses of the existing water
front .

As Singapore, the city of Jakarta also originated near river and harbor
points, but today the Central Business District is located some distance
inland from the coast. As such the opportunities for extensive commer
cial developments on the waterfront are very limited. One commercial
project of significant size Is the "Jakarta Fair" complex, to be opened
to the public in 198U. This annual trade fair is designed to attract
foreign investments and at the same time familiarize the population
with social and economic achievements domestically. Urban renewal in
Jakarta is primarily short-term in nature and consists of improving the
infrastructure of the fishmarket at Sunda Kelapa, replacing old facades
on commercial buildings and remodeling Dutch-built warehouses. The
neglect and frequent distruction of historic sites and colonial archi
tecture during the Sukarno era leaves the downtown void of the commercial
potential generated by tourism from these uses.

Recreation and Tourism

The steady growth of Singapore's economy has raised the standard of
living to the point where people spend increasingly more time and re
sources on recreational activities. At the same time the expansion of
tourism has been phenomenal in recent years. Since 197^ Singapore has
attracted the largest number of tourism of any Southeast Asian country,
and assuming a growth rate of 10? annually, 1» million visitors are ex
pected by 1985 (Chang, 1980). Indonesia is also preparing for a growing
tourist industry and is hoping to reach a figure of one million tourists
by 1981* (Development News, 1978). The scarcity of shoreland to accomo
date the increasingly larger influx of recreationists will be a major
issue in future coastal zone management.

In Singapore, two coastal sites have been targeted for the development
of marine recreation; Sentosa Island and the East Coast Park. Sentosa
is a small offshore island only three miles south of major shipyards and
the PSA administration complex. Developments already in place on the
island include a hotel, a monorail, cycling and Jogging track and the
historic Fort of Siloso. Water-based recreation, in spite of the 7.1*
miles of coastline, will remain severely limited because of strong
currents, potential oil spills and heavy shipping traffic close to the
island. Projects under construction are a large musical fountain, an
18 hole golf course and additional facilities for overnight accomodation.
It is also contemplated to link Sentosa to the mainland by a bridge or
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causeway with large parking facilities on Brani, a small islet half-way
across to Sentosa Island (Hoong, 1980).

The other area of long-range infrastructure development related to tourism
and recreation is the East Coast Park and Beach system. The entire area
3 miles wide and about 15 miles in length was created by continues re
clamation activities since the 1970's. The East Coast today offers a
wide range of recreational amenities including public parks and beaches,
assorted water sports, the National Stadium and the Kallang Ice Palace.
Expansion in tourist-related developments will not impose heavy capital
expenditures since public service requirements are already provided for
by several housing states nearby. In fact, the residential character of
the eastern shore could provide opportunities for genuine interaction
between visitors and local residents. Considering the problem of land
supply in Singapore, the ideal recreational developments are indeed
those which can be utilized by both populations.

In Jakarta the Ancol project is widely recognized as the newest and largest
recreational development on the waterfront. The multi-functional complex,
built on 1,380 acres of former marshland, is known as Tainan Impian Ancol
(The Dream Park of Ancol). Completed in the late 1970's the amusement
park currently attracts several thousand visitors daily. The park has
seven swimming pools, an aquarium featuring Hawaii-trained dolphins, a
drive-in theater with a capacity of 850 cars, a race track and golf
course as well as four miles of artificially created beaches (Indonesian
Perspectives, 1973). The complex is presently expanded to include the
"Jakarta Fair", an annual industrial fair to be relocated from the central
city.

Another marine recreational development is planned for the Kepulauan
Seribu (Thousand Islands), some 30-60 miles offshore. According to tne
city's masterplan, this chain of 108 islands and coral reefs is to be
transformed into an internationally-oriented tourist resort. The most
northern group of islands will receive an airstrip, a desalination plant
and several beach hotels, all designed to accomodate long-term visitors.
The central section of the island chain will be maintained as wildlife
preserves, ecosystem research and passive recreation. Migratory birds,
reef fish, Iguanas and other small reptiles are abundant on these islands.
The southern portion, nearest to Jakarta, will be developed for the
largest volume of tourists emphasizing low-cost accomodations. Inter-
island transportation for one-day trips is already available to islands
where various types of water sports can be enjoyed.

A recent unexpected development is the discovery of oil near the islands
and a logistics terminal for off-shore drilling activities has already
been constructed. According to a survey conducted by Pertamina some
150 tons of oil per day can be produced in the area for an estimated
period of 100 years. The discovery of oil and the anticipated recrea
tional activities will have a direct impact on the local island popula
tion. Two-thirds of the island residents are engaged in fisheries. It
goes without saying that preventive measures to combat possible oil
pollution and to protect fishing grounds are now more necessary than
ever before.

Management Issues and Problems

Cities in the developing countries are widely regarded as catalysts in
the struggle for economic and social advancement of society. In South
east Asia the coastal metropolis has traditionally played the role of a
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"generative gateway" to hinterland investment and nation-building. Thus,
at the waterfront, the process of modernization is evident in the auto
mation of cargo handling, the vertical expansion of the urban skyline
and the introduction of capital-intensive leisure time activities. However,
as much as port cities influence the development process, they also
cause environmental degredation, use conflicts and congestion in the
coastal zone. To illustrate the point, some waterfront issues requiring
management considerations in Singapore and Jakarta will be discussed
briefly.

The Republic of Singapore is a densely populated and relatively small
city-state with a total area of 226 square miles and only 27 miles of
urbanized waterfront. Clearly, Singapore faces a problem of space; and
since pressure for economic growth is dominant, the use of limited land
must be optimized. Along the waterfront, in particular, where the demand
for strategic sites is crucial to the attainment of new development
goals, land uses with potentially higher yields are frequently given
priority over more marginal activities. For example, housing and indus
trial estates have selectively replaced fishing villages and marine
wildlife habitats. During the construction of the Changi International
Airport, hills were cut down, marshes filled, hundreds of residential
structures demolished and some It ,000 graves exhumed (Providence Sunday
Journal, 1981). Petro-chemical industries, developed on the Southern
Islands, have effectively destroyed ecologically valuable mangrove strands,
and in many cases removed the vegetation cover entirely. The trend in
high-rise construction in the central city is rapidly increasing densities
and in the process eliminating colonial architecture and riverside go-
downs on the old waterfront.

Some of these changes have been achieved through direct public authority
action encouraging the reclamation of land from the sea, tidal flats
and wetlands since the 1960's. On an optimum basis the planned and on
going reclamation schemes have the potential of adding some 25 square
miles to the country's land bank (Chye, 1976). Yet, as population,
industrialization, and leisure time activities increase, the problem of
supply and allocation of land resources will intensity. The future
utilization of Singapore's shoreland could conceivably include:

a. more prudent budgeting of underdeveloped land;
b. redeveloping under-utilized waterfront property;
c. greater emphasis on multiple usage of compatible activities.

Given these characteristics, a centralized planning process should be
instituted to optimize specific land uses. Unless there is a concerted
and coordinated management scheme, the diverse coastal uses cannot be
spatially integrated into a long-range coastal development program
(Krausse, 1983).

Jakarta has a population three times larger than Singapore and yet the
spatial dimensions of the waterfront are similar for both cities. The
implications are that settlements and economic activities are even more
concentrated causing.more land use conflicts and environmental degrada
tion. Rapid urbanization of Jakarta Bay has produced an unprecented
challenge to the orderly development, protection and enhancement of the
city's waterfront. One of the most pervasive problems is the uncon
trolled expansion of slum and squatter settlements in defiance of all
municipal regulations. Marshland settlements along the coastal zone
have become major receiving areas of recent migrants resulting in some
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of the highest population densities in the city (Krausse, 1978). Many
of these migrants are Buginese and Makassarese fishermen who moved from
the Outer Islands to Jakarta Bay where they can pursue their traditional
fishing activities.

One of the most widely practiced trapping techniques in the Bay is pagan
fishery, designed to catch local stock of anchovies and sardines in near-
shore tidal waters. The bagan is a floating platform from which a light
source is lowered to sea level to attract fish at night. This method
was introduced to Jakarta in 1957, and by 1971 some 1,200 units were in
operation (Krausse, 1976). The proliferation of the bagan has now become
associated with a number of problems in coastal waters. The distribution
of hundreds of platforms permanently anchored near harbor approaches
poses a navigational hazard to commercial vessels. Furthermore, the
northwestern monsoon over the Java Sea during the wet season causes wide
spread damage and destruction of fishing gear. The fishermen's boat,
equipped with outboard motors, are frequently endangered by the bamboo
debris of destroyed bagan floating in the Bay. The lights used in fishing
also tend to attract larger fish which cannot be caught with a fine mesh
net and fishermen resort to explosives despite their prohibitation. There
is also a real possibility that traps are too close together causing
concerns for interference and overfishing. Due to the multitude of
problems and few prospects for improvement, a concerted effort is cur
rently underway to eliminate bagan fishing from the bay area entirely.

Potentially, one of the most serious concerns of Jakarta's waterfront is
the deterioration in water quality, endangering near-shore fishing and
spawning grounds. One potential source, the State Electric Company dis
charges hot water from its seawater cooling system directly into the Bay
(Prassno, 1975). Another contributor to pollution originates from an
extensive river and flood-canal system. These waterways serve as
virtually the only receivers of domestic waste from thousands of migrant
families who have settled along riverbanks and levees upstream. The
city also has a very ineffective sewage disposal system and the illegal
dumping of industrial waste is a widespread practice. From these sources
the waters of the city's shoreline continue to be polluted both hydro-
carbonically as well as bacteriologically. Rivers and canals have lost
their purification capacity because of the slow flow and heavy decompo
sition by bacteria providing no oxygen to marine organisms. The river
systems in Singapore are equally deteriorated. As early as 1952, a study
concluded that the pollution of the Singapore River was so intense that
oxygen was entirely absent. An improvement scheme designed to provide
dredging, bridge construction and widening of quays has been proposed.
However, the proposal was considered to expensive and subsequently has
been dropped. Clearly of highest priority in both cities is to set
local standards for waste water entering the sea, followed by comprehen
sive planning for treatment facilities.

Another issue which has received only marginal attention until recently
is the development and management of domestic ports in Jakarta. Because
of their old age and lack of maintenance, local harbors are effected by
a number of operational problems. The harbor basins are no longer deep
enouth so that not even shallow-draft vessels can operate with reasonable
efficiency. Large quantities of alluvial sediments from land-based acti
vities have settled in the harbors. The basin3 are periodically flushed
by the monsoon rains but become clogged again during the dry season when
streams reach their lowest watermark. Continuous deposition is further
encouraged by inadequate dredging efforts and the slow movement of the
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water. According to port officials each year approximately 250,000m3 of
sediments are deposited In the waters of Sunda Kelapa and Kali Baru. But
due to the lack of funds and dredging equipment, only one third of this
material is actually removed. The operation of the ports, therefore,
depends much on tidal fluctuations. Vessels enter and leave the port
during high tide and are serviced during low-tide periods. A somewhat
similar situation exists in Singapore which has contributed to a decline
in river front activities. Certain sections of the river have become
too shallow for anchorage at low tide, and the clearance under bridges
is only inadequate for passage at high tide. Consequently, lighters and
junks must wait for the tide to reach the right level before they can
proceed to the quays up the river.

Under Dutch rule the operations of Jakarta's domestic ports were more
regulated, efficient and less crowded. However, it should be pointed out
that the city's population at the time was less than 500,000 whereas today
the ports serve a population of nearly six million people. Because of
the expansion in population, housing and industry, the ports have been
unable to handle the necessary supply for this growth. In serving over
one thousand vessels each month, Sunda Kelapa operates with only limited
equipment and several dilapidated piers. Storage space in warehouses is
virtually non-existent and most commodities are piled up on open storage
areas. Congestion and back-up problems result in waiting periods of
5-7 days before vessels reach the loading pier. In order to handle as
many vessels as possible they are positioned "bow first" instead of along
side the pier as required by port regulations. This practice has resulted
in many accidents and at least 10-12 collisions per week. In light of
these conditions port authorities have initiated several measures to
improve port and liner services. According to the Directorate General
for Marine Communication some Rp. 115 million are slated for the first
year of the second 5-year development plan.

Conclusion

From the evidence presented it is clear that the waterfront of Singapore
and Jakarta reflect a remarkable mixture and intensity of uses and acti
vities. It is equally clear, however, that few attempts have been made
to integrate traditional uses with the more capital-intensive development
activities. In Singapore, industrial uses, containerization, oil re
fining and tourism so dominate the urban waterfront that traditional uses
are simply unable to compete in the same land market. In addition, the
size of Singapore Island, its growing population and the limited confines
of the waterfront call for multi-functional development projects. Today,
the urban shoreline has come to be viewed as a unique national resource
because it has been the key to the island's growth and prosperity. With
a committed and pragmatic political leadership, Singapore has succeeded
in modeling its waterfront after major port cities in the economically
advanced countries. Yet, in the haste of achieving national development
goals Singapore has also destroyed much of its traditional landscape and
natural marine environment.

Jakarta's waterfront, while changing as more investment opportunities
become available, is still dominated by many indigenous water-dependent
and non-water-dependent activities. At the present level of technolo
gical development it is doubtful whether the so-called "informal sector"
of the economy will diminish rapidly. For instance, the large number of
unskilled workers engaged in loading and unloading trucks and ships is
vital to operation of a port such as Tanjung Priok or Sunda Kelapa.
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Jakarta simply does not have the resource, management experience and
administrative organization to develop a project of the scale being
established in Singapore. A development project, such as Pluit, a
recreation-housing-industrial complex, is Jointly undertaken by the
metropolitan administration, the Public Works Dept. and foreign investors.
However, so long as there is no development control on the waterfront,
use conflicts between the informal and formal sector are likely to
continue. Nonetheless, Jakarta still has the opportunity to preserve
and maintain the identity of indigenous use activities throughout the
bay area.
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