



























































C. SOCIO-ECONOMIC
IMPLICATIONS OF
ANTHROPOGENIC ALTERATIONS

The marine environment is the foundation of society
and economies of the region. Its importance to the
region cannot be overstated. It is in the coastal area
that most people live and in work. Itis in the coastal
region and the marine environment where most plan-
ning for expansion of economic base is focussed.
Public health, sustainability of resources, and eco-
nomic prosperity are all affected by land-based
sources of anthropogenic alterations. It is impera-
tive to the socio-economic well being of the region
that the marine environment be protected from the
adverse effects of land-based pollutants.

The economies of the region are based on the ma-
rine environment through a number of economic sec-
tors including fisheries and other natural resource
harvesting, coastal- and marine-based tourism, rec-
reational activities, and subsistence lifestyles. For
much of the region tourism and/or fisheries are the
sole foundation to the local economy. Land-based
pollution of the marine environment threatens these
economic activities in a number of ways:

- Degradation of marine and fresh water
quality;

- Destruction of habitats;

- Loss of tourism/recreation value;

- Loss of aesthetic values;

- Changes to fisheries value;

- Compromise of options for aquaculture;

- Eutrophication of lagoons and bays;

- Loss of property values;

- Increased costs of fish surveillance and
processing for toxin prevention; and

- Reduced fish marketability.

Domestic sewage and solid waste, agricultural
wastes, and industrial wastes threaten water supplies.
Both surface water and groundwater resources are
threatened. The degradation of water supply quality
results in a number of health problems harming the
overall public health and well being of the commu-

nities. As the public health is degraded, costs for
health care and the protection of public health in-
crease. Costs for the treatment and development of
water supplies also increase with increasing contami-
nation.

Degradation of both marine and fresh water quali-
ties also effects the public health of the region
through water contact diseases and contamination
of food resources. Again, such deleterious impacts
to public health also results in increased economic
costs for their prevention and medical treatment.

The destruction of coastal habitats by the land-based
activities also leads to the degradation of interdepen-
dent habitats. For example, destruction of seabeds
and mangrove areas can reduce fish spawning, lead-
ing to reduced reef and pelagic fish catches. This
has critical implications for both the subsistence and
cash economies of the region. Similarly, destruction
of inland habitats and ecosystems are linked with
the coastal habitats. For example, inland land use
changes have been identified as a significant source
of sedimentation of marine areas.'®

Overexploitation of freshwater resources has a num-
ber of socio-economic implications for the region.
These implications are associated with damage to
the existing infrastructure, need for improved treat-
ment and new infrastructure, use conflicts, use re-
strictions, population migration, reduced waste as-
similative capacity as well as increased vulnerabil-
ity to sea level rise.

'8 Asquith ez al. (1994)
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Il. Identification and
Assessment of
Problems

This section considers how significant land-based
sources and activities affect both the local popula-
tions and the marine, coastal, and associated fresh-
water environment. It identifies, to the extent infor-
mation are available, the nature and severity of the
problem as related to food security, poverty, public
health, ecosystem health, and economic and social
benefits and uses (including cultural values). The
assessment considers the sources of degradation and
the contaminants of concern. Areas of concern ad-
dressed include some of the region’s sensitive envi-
ronments (e.g. coral reefs, seagrass beds, mangroves,
and coastal wetlands).

A. NATURE AND SEVERITY OF
PROBLEMS

The nature and severity of the problems associated
with land-based sources of pollutants varies with the
source, type of contaminant, and particular geo-
graphic area. Environmental health is a major con-
cern in the Pacific region. Environmental health
problems in the region are closely linked to the sup-
ply and quality of freshwater and to the introduction
of contaminants to the environment. Where there
are problems with sewage disposal and solid waste,
which has been identified as the most serious threat
in the region to non-living resources and critical spe-
cies and habitats'®, water-related diseases such as
diarrhoea and other gastrointestinal illnesses are
prevalent. Skin diseases and conjunctivitis are com-
mon in areas suffering from limited water supply and
water quality degradation.” Sewage contamination
of coastal areas, particularly near urban centres is
common. The limited monitoring studies of water
and shelifish in coastal areas shows that several ur-
ban areas meet international standards. Serious in-
fectious disease outbreaks have occurred in the re-
gion and the potential remains for further outbreaks.?!
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There are increased stresses on the local food re-
sources and deterioration on traditional agricultural
systems as a result of environmental degradation,
overexploitation, and habitat destruction. Changing
lifestyles has also brought increased importation and
use of imported processed foods. This has resulted
in increases incidence of nutritional disorders and
nutrition-related non-communicable diseases.?

Health and general social indicators, nor purely eco-
nomic indicators are important to assessing the pov-
erty issue in the region. This is because of the in-
separable link between the marine environment and
the socio-economic well being of the people in both
the traditional subsistence system and the western
monetary economy. Where increasing urbanisation
has occurred and traditional resource systems have
declined, i.e. in some urban areas, poverty is an
emerging issue. Where subsistence lifestyles remain,
there is a certain affluence in terms of health and
well being. In both systems, maintenance of envi-
ronmental quality is essential to maintaining the food
supply and providing an economic base of develop-
ment.

Ecosystem health and biodiversity is an important
issue for the region. The very isolation and unique-
ness of the region’s ecosystems also makes them
particularly susceptible to habitat loss or environmen-
tal degradation. The Islands biological diversity and
its component species are among the most critically
threatened in the world. Itis estimated that approxi-
mately 75 percent of the mammais and birds that have
become extinct in recent history were island dwell-
ing species. More extinctions appear likely in the
future. 2 The loss of habitats can rapidly lead to
loss of biodiversity. Ecosystem damage can also
occur through the release of chemical contaminants
and nutrients to the environment. For example,
tributyl tin contamination has seriously affected the

1% International Waters SAP (1998)

20 SPREP (1992) (The Pacific Way)

1 Brodie et al. (1990)

2 1IBID

2 SPREP (1992) op cit. (The Pacific Way)



shell fish population in Suva Harbour and eutrophi-
cation of the Port Vila Lagoon, respectively. *

The regions’ critical species tend to share a number
of the following characteristics (in no particular or-
der). They are:

- Economically valuable;

- Nutritionally important;

- Relatively rare;

- Sedentary;

- Easy to catch or collect;

- Slow-growing;

- Slow to reach maturity and reproduce;

- Important to ecosystem maintenance
(keystone species);

- Have few offspring; and

- Found towards the upper end of the food
chain.

Because of their enormous economic and nutritional
value, the region’s fish are considered critical as a
group. Other economically and nutritionally critical
species® in the region are: turtles, sharks, trochus,
green snail, béche-de-mer, giant clams, spiny lob-
ster, coconut and mangrove crabs, helmet, trumpet
and conch shells. The species critical for other rea-
sons listed above are: dugongs, marine mammals,
saltwater crocodile, and certain seabirds. The latter
groups of species, and at least two species of sea-
birds in the region are already classified as vulner-
able, threatened or endangered.?

Traditional systems for the management of the envi-
ronment and natural resources have also been threat-
ened, though there has been a resurgence in the rec-
ognition of their value and use. As an example, the
relatively recent (1998) reintroduction of the Ra’ui
in the Cook Islands has apparently has had positive
effects, and has resulted in increased numbers of in-
vertebrate species in at least one area. The impor-
tance of traditional resource management systems

24 Convard (1994)

% Preston (1997)

26 This information was extracted from SAP

Z'WHO (1989) “Management and Control of the Environment”

should be maintained and strengthened both for the
positive environmental benefit and to stop the cur-
rent erosion of traditional knowledge.

B. SOURCES OF DEGRADATION

The GPA considers coastal and upstream point
sources, coastal and upstream non-point (diffuse)
sources, and atmospheric deposition. Coastal and
upland sources are considered in terms of the major
land-based activities described above. Figure 2
shows the relative pollutant contributions of each of
the activities that have been quantified. It impor-
tant to note that only agricultural chemicals have been
included in the agricultural calculation. Sediments
and nutrients from piggeries and other manure
sources have not been quantified.

1. Domestic Sources and
Urbanisation

The domestic sources of land-based pollution have
been identified as domestic sewage, solid waste (in-
cluding litter), land alterations from urbanisation.
Table 6 summarises pollutant contributions from
domestic wastewater calculated by the WHO Rapid
Assessment method.”’” These may represent point
or non-point sources. Virtually no quantitative data
is available for non-point data or the pollution re-
sulting from land, ecosystem, and hydrological modi-
fications. Nevertheless, there is visual and anecdotal
evidence of their effects from eutrophication of la-
goons to completely removed and filled in wetlands.
Solid waste generation from domestic sources has
been included in the overall solid waste generation
summarised in the contaminant discussion below.

2. Agricultural Sources

Agricultural activities primarily represent non-point
sources of pollution, increasing the difficulty in the
identification and quantitative assessment of the
problem. Agriculture activities contribute to pollu-
tion of the marine environment through erosion of
soils, runoff carrying agricultural chemicals, and run-
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Figure 2: Relative Pollutant Loading Major Source Contributions: Domestic Sources, Industrial Sources

and Agricultural Chemicals
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Table 6: Domestic Wastewater Loadings
Country Pollutant Constituent (tonnes/yr)
BOD SS N P
American Samoa 217.41 25947 89.48 7.99
Cook Islands 831.02 15.28 53.27 6.46
Federated States of Micronesia  1010.93 1314.26 53.27 6.46
Fiji 3270.31 1390.78 2043.26 240.98
Kiribati 409.07 405.96 174.57 21.16
Marshall Islands 419.05 579.70 150.54 18.11
Nauru 102.13 160.84 26.54 3.22
Niue 9.78 0.00 6.35 0.77
Palau 73.29 73.33 38.63 3.78
Papua New Guinea 5665.54 242470 3106.91 374.49
Samoa 1170.04 584.53 739.50 83.04
Solomon Islands 2136.96 1762.56 979.15 139.21
Tonga 563.82 161.62 34472 43.28
Tuavalu 36.48 16.92 23.00 2.79
Vanuatu 817.74 560.04 457.01 58.35
TOTAL 16733.57 9709.99 8286.20 1010.09
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off from areas with animal wastes. Changing agri-
culture practices is increasing the potential for run-
off, which brings with it increased nutrient loading
to the surface water. In some areas of greater agri-
cultural chemical use the runoff may also carry per-
sistent organic pollutants to the marine area. The
effects of these contaminants in the marine environ-
ment are not yet well understood. Pollutant loading
to the marine environment from agricultural chemi-
cals only has been estimated using the empirical as-
sumption that about five percent of all applied chemi-
cals will reach the marine environment.?® This pol-
lutant loading is summarised in Table 7.

3. Industrial Sources

The following information is extracted from a 1993
inventory of land-based sources of pollutants pro-
vides an understanding of the sources of industrial
pollution, though the specific quantitative data must
be viewed with caution.”” The purpose of the land-
based pollutant inventory was to identify the type
and sources of the major pollutants entering the ma-
rine waters of the South Pacific. The quantitative
results of the industrial portion of this study reflect
only a small portion of the actual wastes produced.
It does however, point to some of the areas of con-
cern and the growing significance of industrial pol-
lutants in the land-based pollutants waste manage-
ment scheme.

Table 8 summarises the available quantitative infor-
mation on industrial pollutant loadings reaching
marine waters, excluding mining wastes. The infor-
mation is structured so that the process from which
they originated and the country that they are located
in identifies the pollutant loadings. As was cautioned
previously, care must be taken not to place too much
importance on quantities of waste without consider-
ing the location of the discharge outfalls and the po-
tential health and environmental impact of the pol-
Iutants. Indeed, many of the more hazardous and
toxic wastes such as solvents and heavy metals asso-
ciated with the medium scale industrial bases of Fiji
and Papua New Guinea, are not well represented in
the summary table. For example, the summary does

not include most of industrial pollutant sources iden-
tified by Cripps (1992) for Suva Harbour due to the
lack of production data and/or WHO method load-
ing factors...

Fish canneries, as previously mentioned, exist in sev-
eral countries and are planed for several others. In
1993 they contributed pollution in approximately the
following quantities: BOD (26.77 tonnes), nitrogen
(297.93 tonnes), phosphorus (167.3 tonnes), and
suspended solids (194.75 tonnes). Canneries may
be an appropriate industry for the region given its
pelagic resources. Care must be taken, however, to
plan for and implement adequate waste treatment.
Pollutants can upset the coral reef environment in-
cluding, perhaps, reef fisheries and ultimately the
pelagic fisheries upon which the canneries rely.
Many countries with canneries or plans for canner-
ies also wish to promote tourism. Obviously, ill-
managed or heavy polluting cannery operations are
not compatible with the development of a success-
ful visitor industry.

Breweries are also increasing in prominence in the
industrial sector of the region. This industry can be
relatively innocuous and simple treatment technolo-
gies provide adequate treatment, if adequately sized.
Siting effluent discharges in non-sensitive areas with
good circulation, and preferably below thermocline
levels, minimises environmental problems. Sedi-
ments, BOD, and heated water are again the primary
constituents of concern for this industry. Breweries
were estimated to be the source of 337 tonnes of BOD
and 427 tonnes of suspended solids.

Sugar milling is a critical part of the industrial base
of Fiji. The suspended solids and BOD loadings to
the marine environment, however, are quite high;
visual observations in Lautoka confirmed this. In
1993, sugar milling was estimated as the source of
264 tonnes of BOD and 125 tonnes of suspended
solids/yr.

28 After Convard (1993) and is based on a number of empirical
case studies.
» Convard op cit.
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Table 8: Industrial Pollutant Loadings by Country and Industry (for Industries where information was
available to use rapid assessment method)

i

American Samoa Fish Canning 453 179,18 64,71 255 167,3
Cook Islands Beer Production no data
Fiji Beer Production 12,9 18,7

Fish Canning 8,18 6,35 4,52 25,63

Sugar Milling 263,81 124,58

Food Production 0,333 0,061 0,91

Brewery 129,7 1871

Edible Oils 95,9 948 107,9

Soap Manufacturing 0,14 0,04 0,03 0,001

Paint Manufacture 0,04 Pb 0.04

Battery Manufacture 0,001 0,006 0,03

Bulk Fuel Storage 0,001 0,007 0,032

TOTAL 510,632| 431,916 112,613 25,631 0,91 0

Kiribati none
Marshall Islands no data
Nauru no data
Niue Slaughter House 0 0 0 0 0
Palau no data
Papua New Guinea Edible Oil 246,6 9746 765,3

Brewery 48,9 8

Sugar Milling 213,44 100,8

TOTAL 508,94 10834 765,3 0 0

Samoa Soft Drinks

Slaughterhouse

Beer Production 63,7 10,42
TOTAL 63,7 10,42 0 0 0 0
Solomon Islands Slaughter House 9 1,12 1,04 14 0,1
Fish Processing 14,1 9,09 6,185 17,3
Edible Oil 490,5 484,6 553,6
Food Manufacture
Soft Drinks
TOTAL 513,6|/ 494,81| 560,825 18,7 0,1 0
Tonga Fish Canning 0 0 0 0 0 0
Tuvalu none
Vanuatu Beer Production 211,7 34,63
Soft Drinks Prod. 126 88,2
Slaughterhouse 152,69 101,99 98,03 117,21 42,72
Milk Production 57,7 16,6
Fish Processing 0 0 0 0 0
TOTAL 548,09 241,42 98,03 117,21 42,72 0
TOTAL 21495 2441,1| 1601,5 416,5 211,0 0,0

Source: Convard (1993)
Note: PNG also has other industries, including: oil palm processing, abattoirs, coffee pulping, food processing, and fish
and meat canning
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