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Executive Summary

The people of the Caribbean are closely bonded to the marine environment and depend
on the sea for food, transportation, and recreation. This dependence has led to the
evolution of towns and villages along the coastline of al the Caribbean States and
Soufriere in St. Luciais no exception. Rich in natural and cultural resources the area of
Soufriere and the Pitons is the most symbolic region of St. Lucia and was declared a
World Heritage Site in 2005 and continue to attract most of the visitors to the island.

Inherent issues with the settlement of people in small areas include degradation of natural
resources and waste management. The stress on the marine resources of Soufriere was
deemed critical and the Soufriere Marine Management Authority (SMMA) was formed to
address the problems experienced and promoted the conservation and co-management of
the existing natural resources. The Soufriere Regional Development Foundation (SRDF)
was formed to promote and enhance the natural and cultural assets for economic, cultural
and social development for the benefit of the community of Soufriere. All these
initiatives are geared towards sustainable development and use of the marine and
terrestrial resources of the area.

Sustainable development initiatives must involve the management of waste of which
solid and liquid wastes are chronic problems plaguing Soufriere from the early days of
settlement. Development of the solid waste management system in St. Lucia has assisted
with ameliorating some of the solid waste problems and although emphasis has been
placed in this area, there is much more to be desired. Liquid waste management in
Soufriere poses an extreme challenge and is influenced by a number of factors including:
point sources, non-point sources, hydrogeology, social, economic, political, legdl,
education and awareness.

In accessing the infrastructure for improved liquid waste management in Soufriere within
the legidlative framework existing within St. Lucia, the Caribbean Environmental Health
Institute (CEHI) opted to undertake key components such as: Literature review of the
national, regional and international laws governing liquid waste management, surveys of
point source of pollution, surveys of non-point sources of pollution, sampling and
laboratory analyses. Hence, this provided information required for the determination of
the level of compliance for liquid waste management in Soufriere within the legal,
administrative and regulatory framework for St. Lucia and alow for the formulation of
recommendations to achieve compliance. Training is an important component of liquid
waste management and can be used to improve the design, construction and operation of
the systems while at the same time reducing the need for enforcement in obtaining
compliance to the regulatory framework. Recommendations for reducing the possible
impact of liquid waste management on the marine environment also evolved from the
surveys, water sampling and laboratory analyses that were components of the Project.

The Water and Sewage Act No. 14 of 2005, Public Health (Sewage and Disposal of

Sewage and Liquid Industrial Waste Works) Regulations (No 22 1978) and Public Health
(Disposal of Offensive Matter) Regulations (1978) are the main legal instruments
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governing the sewage and liquid waste in St. Lucia. Additionaly, the Cartagena
Convention and its LBS Protocol is an important instrument for the protection of the
marine environment from sewage and liquid waste. The legal instruments although
containing shortcoming such as addressing the issue of ‘grey water’ which is of concern,
are difficult to enforce within the socio-economic and political environments. This is
compounded by the existence of less fortunate localities within the community such as
Barons Drive where there is a general feeling of marginalisation and discontent.

Various initiatives to protect the natural resources and enhance the community of
Soufriere were taken such as the SMMA and SRDF. With specific reference to the
marine environment, the conservation of the resources through mechanisms such as
conflict resolution, creation of reserves and user specified zones has to be complemented
by measures geared towards the prevention of pollution by liquid waste from land-based
sources. Such measures include: ‘Grey water’ management, ‘Black water’ management,
appropriate disposal of effluent from household sewage disposal systems, appropriate
disposal of sewage from the commercial, tourism and institutional sectors and enhancing
the socio-economic status of the less fortunate residents of Soufriere.

The following are recommended for attaining compliance for liquid waste treatment and
disposal within the legal, administrative and regulatory framework:

e Mandatory site visits by the Environment Health Department (EHD) of the
Ministry of Health prior to approva and before the completion of the sewage
treatment and disposal system for buildings and homes. At such visits technical
advice and directions should be provided by Environmental Health Officers
(EHOs) for the proper construction of the systems to ensure compliance;

e Conduct biannual inspections of individual sewage treatment systems to ensure
that measures required for the proper functioning of such systems are enfoirced;

e Develop a ckecklist for self-inspection and assessment for household and
commercia sewage treatment and disposal systems and implement a system for
self-ingpection and assessment by householders and managers of commercial
sewage treatment and disposal systems;

e Conduct house to house inspection throughout Soufriere concentrating on specific
less fortunate localities such as Barons Drive, to obtain data required for the
formulation of a plan to manage sewage and excreta;

e Identify all households without appropriate and approved excreta and sewage
disposal systems and assess the measures necessary to obtain compliance on an
individual basis;

e Formulate and implement a plan and strategy for attaining compliance within the

framework of the legal instruments covering sewage and excreta disposal at the
level of the household; The development and implementation of the strategy and
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plan should involved governmental and non-governmental resource management
organisations, development and social services agencies such as the SRDF, Town
Council, SMMA, Ministry of Social Services, Ministry of Agriculture, Ministries
of Works, Health, the Environment and Tourism among others.

Assess the possibility of relocating residents in the congested low—income
localities and provide where necessary assistance in obtaining better housing and
suitable sewage disposal systems for these residents;

Implement a programme to gain commitment and support from the political
directorate to enhance the standard of living and general residential environment
of the town of Soufriere with special emphasis on the less fortunate localities;

Ensure that the SLCGA, the largest manufacturing plants in Soufriere, in addition
to treating its sewage aso treat its ‘grey water’ to the tertiary level before
discharge into the environment;

Conduct a feasibility study for the installation of a sewage treatment and disposal
plant that will produce high quality effluent within the national standards and the
stipulations of the LBS Protocol for the community of Soufriere.

Obtaining compliance to regulations or any instrument governing liquid waste disposal
may not necessarily be obtained through enforcement. The element of voluntary
compliance obtained through education, awareness building and training is aways a
feasible and sustaining alternative that tends to foster buy-in. If the public is not aware of
what is required, not trained and educated in the technical aspects for obtaining
compliance and not convinced of the need to be compliant, then enforcing the regulations
will be extremely difficult.

With respect to training the following are recommended:

Provide training for the construction and building sectors in the design, erection
and functioning of the septic tanks, filtering systems, absorption pits and
alternatives for attaining appropriateness (A Directory of Environmentally Sound
Technologies for the Integrated Management of Solid, Liquid and Hazardous
Waste for SIDS in the Caribbean Region (UNEP/CEHI, 2004) provides much
needed information in this regard);

Develop amanual for the design, construction and operation of sewage treatment
and disposal systems that are appropriate for use in the Soufriere community;

Promote good liquid waste management practices among the businesses of
Soufriere to build awareness and generate a sense of responsibility for protecting
the environment from pollution as aresult of liquid waste;



e Provide training and awareness building to the management and operators of
hotels and ingtitutions in aternative waste treatment and disposal methods and
the choice of appropriate systems,

e Provide training to the technicians responsible for the operation and maintenance
of the sewage treatment plants in accordance with the Sewage Treatment
Operators Manual for the Caribbean Region (USAID/UNEP/CEHI, 1996);

e Provide training to the EHD in the design, construction, operation, maintenance
and management of on-site and communal sewage disposal systems;

e Provide training to the EHD in the design, construction, operation, maintenance
and management of package treatment plants.

Reducing the potential impact of liquid waste on the marine environment warrants
measures to be taken from two fronts;

e Reducing the quantity of liquid waste from point and non-point sources,

e Improving the quality of the waste reaching the marine environment from land-
based sources.

In the case of Soufriere the combination of both measures are necessary to improve and
sustain marine water quality to minimise the threat to the environment and public health.
A comprehensive system for sewage and liquid waste management in Soufriere should
consider a policy, plan and strategy for improvement that covers all sectors generating
such waste together with and the socio-economic and political aspects of the community.

The results of the survey indicated that residents without adequate sanitary facilities were
aware that their current methods of excreta disposal have the potential to impact
negatively on public health and the environment. Most householders and businesses with
septic tanks and soakaway systems were of the opinion that their systems were
appropriate and the potential negative impact of their liquid waste was negligible even
where large volumes of ‘grey water’ were discharged directly into the environment. At
the level of the institution where septic tanks were used to treat the ‘black water’ and
‘grey water’ entered the public drain or natural watercourse without tertiary treatment this
was deemed to be appropriate.

The residents and businesses surveyed felt that solid waste issues were the most critical in
Soufriere. The greater awareness of the solid waste malaise existing and the relatively
easier discernment of the problem compared to the more latent liquid waste pollution
problem can be attributed for should a perception. This therefore suggests that more
awareness raising and education building programmes for liquid waste management
targeting all sectors of the community is necessary. This can be incorporate in the policy,
plan and strategy for improving liquid waste management in Soufriere.



The following are recommended to reduce the potential impact of liquid waste on the
marine environment:

‘Grey Water’ Management. The threats from the significant quantities of grey water
entering the marine environment are great. Subjected to no form of treatment the ‘grey
water’, loaded with inorganic nutrients is deposited in open drains and natura
watercourses and ultimately reaches the sea. Some end of pipe sampling and analysis
results shows nitrates as high as 70 mg/l and phosphates 40 mg/I. The ambient standard
for the protection of coral reefs are 2.48 ug/l for phosphate and 9.8 ug/l for nitrate.

For household constructed with individual sewage treatment systems, it should be
mandatory that all wastewater be subjected to primary and secondary treatment in a
septic tank. Hence, the design and construction of septic tanks should take into
consideration the necessity for a grease traps, increased associated wastewater flow rates
and atanks of suitable dimensions and capacity.

‘Black Water’ Management. The measures necessary for attaining compliance to the
Public Health Regulations should be adhered to in the granting of approval for the
construction and operation of a septic tank. The design of al individual sewage disposal
system should be approved and the construction of all such systems should be
monitored to ensure adherence to the approved design. This will allow for the efficient
functioning of the system and obtaining the appropriate retention time necessary for the
treatment process to be effective. This will allow at least secondary treatment of the
sewage before final discharge to the environment.

Individual sewage disposal systems, consisting of mainly of septic tanks and soakaway
pits, were the most common in Soufriere. These may constitute a direct point source of
pollution when the system malfunction and overflows in cases of properties located
close to the shoreline or water courses. Even when such systems function efficiently
they may still pose a non-point source of pollution if the are located near to the shoreline
or water courses since there is percolation of the effluent into the soil which can get into
the watercourses and coastal waters. Overflowing system allows the pollutants to reach
the marine environment during direct washout or via natural water courses. In this case
the raw untreated or partially treated liquid waste is dumped into the sea.

Percolation into the soil by the effluent of the treatment systems allow for some measure
of natural treatment, attenuation, absorption by plants, adhesion to soil particles, dilution
and dispersion before entering the marine environment. In this case the less
concentrated pollutant may have lower impact or reduced degrading effect due to lower
potency. However, the continuous influx of this low concentration pollutant can have a
more delayed impact which may be realised in the longer term.

Ensuring the pollutants reaching the marine environment has minimal negative impact

and consequently of the highest quality, measures should be taken to obtain the
maximum treatment possible. Due consideration should therefore be given to:
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e Distance from and gradient to the nearest natural watercourse or the sea;
e Thehydrogeology of the area containing the treatment and disposal systems,

e The level of treatment that can be requested or stipulated within the socio-
economic and political climate;

e Ratfying and enforcing the requirement of the LBS Protocol to meet its
international obligations for the protection of the marine environment from land-
based sources of pollution;

e Declaration of the marine space of Soufriere up to the 200 meter bathymetric
contour as Class | waters under the LBS Protocol and enforcing discharge
standards for the effluent entering this receiving environment;

e Application of root zone treatment to attain tertiary level treated effluent
migrating within the substratum by the use of appropriate vegetation to aid in the
extraction of inorganic nutrients;

e Where soil is unsuitable to allow required percolation needed for the proper
functioning of the absorption pit or where the water table is high, tertiary
treatment of the effluent should be requested and enforced.

Appropriate disposal of sewage from the commercial, tourism and institutional Sectorsis
also needed for Soufriere. The commercial sector in Soufriere refersto businesses such as
stores, restaurants, bars, and shops; the tourism sector refers to visitor reception and
recreational facilities while the institutional sector refers to schools, places of worship
and medical facilities. The Public Health Regulations governing liquid waste require that
all such premises provide for sufficient, suitable and adequate sanitary facilities and
sewage treatment and disposal systems. These places are of particular interest to any plan
and strategy for the management of sewage and liquid waste since they concentrate
people in confined areas and hence generate relatively larger volumes of sewage. Some
of these sewage treatment systems have their biologically treated effluent entering natural
water courses and all of their ‘grey water’ entering either the public drain or a natural
watercourse.

With specific reference to the commercial, tourism and institutional sectors the following
are recommended:

e Conduct an assessment of the sewage treatment and disposal facilities;;

e Identify areas for improvement and retrofitting to enhance the level of treatment
required, including cost effective alternatives where necessary;
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Working with all these premises, develop a programme to enhance the quality of
the liquid waste through a ssimple tertiary treatment system such as a sand or
charcoa filter;

Develop an operations manual for the sewage treatment and disposal systems and
educate the operatorsin the use of the manual;

Develop inspection forms for specified periods as deemed necessary and have
them issued and checked by the EHD;

Ensure that al ‘grey water’ from these premises are subjected to treatment prior
to final disposal;

Develop and implement a programme for voluntary improvements in the sewage
treatment and disposal systems with emphasis placed on ensuring that the
Government operated institutions adhere to the same guidelines,

Heightened vigilance by the EHD and SDEU in monitoring the level of voluntary
enhancement in sewage treatment and disposal and determine the necessity for the
amendment of the Public Health Regulations to reflect what is required;

Ensuring that enterprises such as the Fishing Complex and abattoir which
generate large volumes of ‘grey water’ are fitted with simple means of tertiary
liquid waste treatment systems to generate a highly polished effluent before final
disposal.

Enhancing the socio-economic status of the less fortunate residents of Soufriere is a
critical element for the reduction of pollution from liquid waste. Integrating the human
element in the management and conservation of the coastal and marine resources was not
adequately considered in the Management Plan of the SMMA or the Management Plan
for the Pitons Management Area. This is a critical element to ensure that the financial
gains from the non-extractive use of natural resources trickle to the grass-roots residents
of the area either directly or through the multiplier effect. This will reduce the feeling of
marginalisation among the residents by the agencies and investors, who market, sell and
generate significant revenue from the natural resources that are of symbolic value to St.
Luciaand to which they have a birth right.

Improving the socio-economic status of the residents of Barons Drive so that they
can improve their standard of living at the household level and manage their
liquid waste on an individua basisin the long-term;

In the short-term, refurbish the communal sanitary facility existing within Barons

Drive and establish a management and operation system to prevent the abuse and
vandalisation of the premises,
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Integrate the human element into the development and management plans for
Soufriere and ensure that the improvements in the facilities provided for visitors
and enhancement in the infrastructure to facilitate the ever increasing tourist
arrivals are paralleled with the socio-economic advancement of the less fortunate
residents;

Promote alternate forms of livelihood to that of extraction of the natural resources
among the less fortunate residents of Soufriere so that they can benefit from the
royalties obtained from the marketing and promotion of Soufriere as a premier
visitors' attraction;

The custodians of natural resources of the area who are entrusted with the
management should allocate a small percentage of the revenue generated to be
pumped back into the community at the level of the household;

Interagency collaboration between the Governmental and Non-Governmental
Organisations and the residents themselves should be promoted for the
development of a policy, plan and strategy for the advancement of the less
fortunate residents of Soufriere.

Xiv



1.0 I ntroduction

An inextricable link exists between the people of the Caribbean and the marine
environment. The dependence on the sea for extractive and non-extractive resource uses
such as food, transportation, recreation, livelihood, performing cultural rites and even
final disposal iswell known. The unsustainable use, abuse and exploitation of this wealth
of marine resources is well documented and many efforts were made to retard, mitigate
and reverse the myriad negative impacts on and degradation of the region’s most
important resource. Additionaly, two of the Caribbean’s maor economic activities
(tourism and fisheries) are heavily dependent on the marine environment, which is
degrading at an alarming rate (UENP-CEP/RCU, 2005). In fact, the 1999 report of the
World Travel and Tourism Council highlights that tourism accounts for 20.6% of the
region’s gross domestic product ($5,722.0 million US), 15.8% of employment and 25.7%
of capital investment. The Council estimates that significant growth in the Caribbean’s
tourism and travel sectors will continue. Specifically, the GDP, employment and capital
investment are projected to grow by 5.5, 1.9, and 5.3 percent respectively up to 2010.

Despite the dependence and projected increase reliance on marine resources for growth
and development, further degradation is likely if unsustainable practices such as over-
fishing, unplanned coastal developments, poor land use practices and pollution from
inappropriate methods of waste disposal persist. This holds true for St. Lucia like the
many other states of the region and though in the infancy stage and limitations of various
kinds leave much to be desired, efforts are made through regional and national initiatives,
to protect and conserve the marine environment.

Once such initiative for the protection of the marine environment in Soufriere is the sub-
project for the Assessment of the Infrastructure for Liquid Waste Management in
Soufriere. This project originated out of the need to address the liquid waste treatment
and disposal issues in Soufriere which is critical for the maintenance of water quality and
environmental sustainability as awhole. This project is funded by United States National
Oceanographic and Atmospheric Administration (NOAA) and implemented by the
Organisation of Eastern Caribbean States Environment and Sustainable Development
Unit (OECS-ESDU) and the Soufriere Marine management Authority (SMMA).

1.1  Background

In St. Lucia, the town of Soufriere is the best example epitomising the link between the
coastal and marine resources. The affinity for and dependence on the sea was the impetus
for the first formal human settlement in this coastal village in 1746 (Figure 1.1.1).
Furthermore, the passage of time and the modernisation of society have concretised this
historical bond between the residents of the area and the marine environment.

Designated a World Heritage Site in 2005 by United Nations Environment Scientific and
Cultural Organisation (UNESCO) the Pitons and the environmental sustainability of the
town of Soufriere is critical to its success as a premier tourist destination and to sustain
the visitor arrival. Management measures giving due consideration to the built and



natural environments and the development goals nationally and locally is the most
important element for the long-term sustainability of Soufriere. The need to manage the
marine and coastal resources and the ensuing user conflict for extractive and non-
extractive uses was realised years ago and the Soufriere Marine Management Authority
(SMMA) was established in 1995 as a response to this concern.

The impacts of land-based sources of pollution on the marine environment and resources
therein are threatening the sustainability of the environment in Soufriere and the revenue
generated from the use of these resources. Improper solid waste management practices
including indiscriminate dumping in watercourses is evident in the sea and along the
coastline as a result of washout after heavy rains. Additionally, the management of liquid
waste poses a significant challenge in Soufriere due to socio-economic and geological
factors. All liquid waste disposed whether directly in the sea, in a watercourse or by
means of sub-surface absorption and percolation, ultimately influences the marine water
quality. It isthe potential for degradation of the vital coastal and marine resource that has
triggered the SMMA and OECS-ESDU to seek funding from NOAA to commission the
Wastewater Assessment Study for Soufriere.
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The liquid waste assessment assignment (proposal and TOR in Appendix 1) which
includes alegidative, policy and literature review had the following deliverables:

e Assessment report on liquid waste management in Soufriere;
Determination of the level of compliance for liquid waste disposal within the
Soufriere watershed;

e Recommendations for compliance within the legal, administrative and regulatory
framework;

e Recommendations for training in obtaining compliance;

e Recommendations to reduce the potential impact of liquid waste on the marine
environment.

e Recommendations for possible amendment of the SMMA’s monitoring activities
(e.g. monthly GPS coordinates of green algae Chaetomorpha aerea).

1.2  Sewage Management in St. Lucia

The management of sewage in St. Lucia has been an issue and an area of much debate
and concern for many years. The sewer system serving the town of Castries has been
responsible for the pollution of the Castries Harbour from raw sewage. In villages along
the coast, the influx of pollutants from natural watercourses or the direct discharge of
excreta and sewage into the sea pervaded human settlement in these areas. Resource
degradation due to inappropriate liquid waste management practices occurred and
continued at an accel erated rate as popul ation increased.

The commissioning of the Eastern Caribbean Dollars (XCD) 25 Million, Alliance
Franciase De Developpment (AFD) funded Rodney Bay Sewage Treatment Plant in 1994
serving the northern districts of St. Lucia amounting to 1/3 of the population was a step in
the right direction. The coastal and marine resources along the entire northwest coast of
St. Luciawas under threat from developments as aresult of expansion of residential areas
and the infrastructure to support the growing tourism industry. This plant currently
provided secondary level treatment to approximately 300,000 gallons of wastewater per
day. Thefinal discharge of the treated effluent is at the Trou Sallee River which traverses
marshlands before final exist to the sea on the eastern seaboard where the oceanographic
conditions and the assimilative capacity of the environment are adequate to minimise
environmental impacts.

Many factors including financial, cost benefits, political will, topography and affluence of
the communities are responsible for the absence of communal sewage treatment systems
in the various communities. Hence, individual traditional methods of sewage treatment
and disposal such as the pit privy and septic tank with soakaway pits continue to be the
most common. Besides the fact that they provide minimum primary and secondary
treatment, they continue to be a main source of direct or indirect pollution of the marine
environment as aresult of design and construction flaws.



1.3 Overview of the SMMA and M arine Resource usein Soufriere

In recent years, Soufriere has witnessed radical changes and infrastructural growth to
adapt to the influx of increased tourist arrival in this picturesgue west coast town. The
coast also plays a central part in the life and economy of Soufriere, developments are
located near the shore and the beaches are extensively used for recreation. Over the past
two decades, tourism has grown significantly, with two large resorts, four smaller hotels,
and a number of guesthouses and restaurants, many of them focusing on the diving and
the yachting sectors. Additionally, there are approximately 150 registered fishers, from
which two-thirds fish on a full-time basis using gears such as nets, lines and pots.
Maritime transportation remains important and an increasing number of day charter boats
and water taxis bring large volumes of visitors to the town.

According to SMMA (2006) in the late 1980s and early 1990s, the multiplicity of uses
and growing demand for scarce and fragile resources generated critical impacts and
conflicts.

The main environmental problems prior to the establishment of the SMMA can be
summarized as follows:
o Degradation of coastal water quality, with direct implications for human health
and for the protection of the reef ecosystem,
o Depletion of near-shore fisheries resources;
e Loss of the economic, scientific and recreational potential of coral reefs,
particularly in the context of diving tourism;
o Degradation of landscapes and general environment quality, notably on or near
beaches,
» Pollution generated by solid waste disposal in ravines or directly in the sea.

Problems of resource management in turn manifested themselves in growing conflicts
among users of the resource, particularly the following:

o Conflicts between commercial dive operators and fishermen over the use of, and
the perception of impact on, the coral reefs;

o Conflicts between yachts and fishermen because of anchoring in fishing areas;

o Conflicts between the local community and hoteliers over the access to beaches;

e Conflicts between fishermen and authorities at both the local and nationa levels
over the location of ajetty in afishing priority area;

e Conflicts between fishermen and hoteliers over the use of the beaches for
commercial fishing or recreational, tourism oriented activities.

It is against this background that a conflict resolution process was initiated to attempt to
address the many issues affecting users of marine and coastal resources in Soufriere.
These issues were considered severe, because they resulted in a rapid degradation of the
natural resource base, and because they affected resource users in several ways. Through
the work of a number of agencies such as the St. Lucia National Trust, Department of
Fisheries (DoF), Soufriere Regiona Development Foundation (SRDF), Ministry of
Agriculture (MOA), Ministry of Planning, Caribbean Natural Resources Institute



(CANARI) and St. Lucia Diving Association (Anbaglo) an agreement forming the
Soufriere Marine Management Authority (SMMA) was reasiised. The agreement
contained details of a proposed Zoning Agreement (and included maps showing the
extent of proposed marine reserves, fishing priority areas, multiple use areas, recreational
areas, and yacht mooring sites), legal provisions needed to manage individual activities
such as fishing, diving, yachting, marine transportation, demarcation requirements,
materials for user information, and training needs.

After a submission to the Ministers of Cabinet, the SMMA became a legal entity in 1995
and has been on a steady road of success as a world famous Marine Protected Area
exemplifying the importance of applying co-management to natural resources.

Today the success of the SMMA is not only seen in the published literature containing
the case study and the desire for other States to replicate the system of marine and coastal
resource management employed in Soufriere but in the hard statistics. The revenue
generated from the sale of dive permits (both daily and annual) doubled between 1998
and 2005 (Figure 1.3.1). Additionally, the revenue generated from snorkeling has
increased 10 fold between 2001 and 2005 (from XCD 6,000 to XCD 77,000
respectively). Figure 1.3.2 shows the number of yachts visiting for the years since the
establishment of the SMMA and revenue generated for the corresponding periods.
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Figure 1.3.2: Revenue Generated by SMMA through Yachts Visits

It is evident that the struggles and the dedication of those who laboured on the efforts to
have the SMMA established and functional were not futile. The fruits are discerned by
the statistics and the many elements that are not yet measured. The establishment of the
marine reserves and the behavioura ecology of the reef fish mean that the fishermen
began to realise that an increase in catch per unit effort in adjacent areas had increased.
The generation of income from alternative non-extractive livelihoods all in the name of
sustainable development is key to the conservation of natural resources.

The SMMA has contributed immensely to the conservation of the resources along the
original 12 miles coastal realm over which its mandate covers. Presently there are efforts
to add the coastal areas of Canaries (Canaries Marine Management Area, CAMMA) to
the area managed by the SMMA so that the successes of the Soufriere story can be
replicated there. The designation of the area as one of UNESCO’s World Heritage Sites
in 2005 and the soon to be implemented Piton Management Area (PMA) will al provide
impetus to continue the conservation efforts along the west coast and entire island of St.
Lucia. However, thiswill not be realised if the marine and coastal resources continue to
be stressed and degraded by land-based activities and poor watershed management.
Waste management particularly solid and sewage are important aspects to be given
priority especialy in small rural coastal villages. The thrust see by the Government of St.
Lucia (GoSL) towards the Cartagena Convention and Protocols in particular the Land-
Based Sources of Marine Pollution (LBS) is a step in the right direction exemplifying
commitment to protect the marine and coastal resources. Hence, the study on liquid waste
management in Soufriere commissioned by the SMMA, OECS-ESDU and NOAA is vital
to understanding measures necessary to ensure the long-term sustainability of the existing
resources.



1.4  Soufriere Regional Development Foundation

According to the Management Plan for the Piton Management Area (De Beauville-Scott,
George, 2003), this non-profit agency is responsible for fostering economic, cultural and
social development in a manner that is responsive to the needs and aspirations of the
Soufriere community, while preserving and enhancing the natural and cultural assets
upon which that development is based. The Foundation provided a coordinating
framework for programmes concerning the development of Soufriere and facilitates
cooperation between government, private sector, NGOs and community organisations.
The foundation is integraly involved in the formulation and implementation of
development plans for Soufriere and the establishment of public infrastructure. It seeks to
maximise community benefits by facilitating appropriate forms of tourism that are
culturally and environmentally sensitive. The agency aso engages in community
education and capacity building within community groups and organisations.



2.0 International and Regional Agreements and Frameworks

A major component of Wastewater Assessment Study for Soufriere is a thorough
literature review of the legidative and policy framework for liquid waste management.
Thisisinclusive of al pertinent Multi Lateral Environmental Agreements (MEAS) at the
regional and international levels and laws and policies at the national and local levels.

21 International Agreements

St. Lucia is party to a number of international agreements (soft laws) aimed at the
protection and conservation of the marine and coastal resources. Thisinclude inter alia:

Cartegena Convention and Protocols in particular the LBS Protocol;
United Nations Convention on Law of the Sea (UNCLOYS);

Convention for the Control of Marine Pollution from Ships (MARPOL);
Convention on Transboundary Movement of Hazardous Waste (BASAL);
The Convention on Biological Diversity;

Convention on Trade in Endemic Species;

International Convention on Whaling;

Convention Concerning Protection of World Cultural and Natural Heritage.

A succinct overview of the relevant MEASs are contained below.

2.1.1 The Cartagena Convention, 1983 (The Convention for the Protection and
Development of the Marine Environment of the Wider Caribbean Region)

This Convention discusses issues such as pollution from ships, dumping, land-based
sources of pollution, sea-bed activities, airborne pollution, specifically protected areas,
cooperation between nations in case of emergencies, and environmental impact
assessments.

The Convention is supplemented by three Protocols which addressed specific issues
relevant to the marine environment of the Wider Caribbean Region (WCR). These are:

e« ThelLBSProtocol;

e The SPAW Protocol;

e Protocol Concerning Co-operation in Combating Oil Spills in the Wider
Caribbean Region.

The LBS Protocol which is the ancillary instrument for attaining the aims of this
Convention that pertains to pollution from Land-Based Sources is very relevant to the
Soufriere area and rich marine and coastal resources existing there.



2.1.2 Protocol Concerning Pollution from Land-Based Sources and Activities

The LBS protocol was adopted on October 6, 1999 in Aruba and contains 29 articles
covering aspects such as General Obligations, Monitoring and Assessment Programmes,
Environmental Impact Assessment, Transbounday Pollution, Institutional Mechanism
and Ratification. The protocol also contains 4 Annexes which serves as appendages to
this tool for the management of LBS of pollution. The LBS Protocol forms the basis for
the trust towards the management of liquid waste in the watershed of Soufriere

A synopsis of some of the components of the protocol is provided below.
Annex 1 (A) Source Categories, Activitiesand Associated Pollutants of Concern
This Annex laid the definition for the purpose of subsequent Annexes:

1. “Point Sources’ means sources where the discharge and releases are
introduced into the environment from any discernible, confined and discrete
conveyance, including but not limited to pipes, channels, ditches, tunnels,
conduits or wells from which pollutants are or may be discharged.

2. “Non-Point Sources’ means sources, other than point sources, from which
substances enter the environment as a result of land run-off, precipitation,
atmospheric deposition, drainage, seepage or by hydrologic modification.

Annex 1 (B) Priority Source, Categories and Activities Affecting the Convention
Area

The contracting parties shall take into account the following priority source categories
and activities when formulating regional and as appropriate, sub-regiona plans,
programmes and measures for the prevention, reduction and control of pollution of the
convention area:

Domestic Sewage,

Agricultural Non-Point Sources;
Chemical Industries;

Extractive Industries and Mining;
Manufacture of Liquor and Soft Drinks;
Oil Refineries;

Pulp and Paper Factories;

Sugar Factories and Didtilleries;
Intensive Animal Rearing Operations.



Annex |1 Factors to be used in determining Effluent and Emission Source
Controlsand Management Factors

A. When developing regional and sub-regional source specific effluent and emission
l[imitations and management practices contracting parties shall evaluated and consider
the following:

1. Characteristics and composition of the waste

Type and form of the waste;

Physical state of the waste;

Quantity and discharge frequency;

Partial concentration of the constituents;
Interaction with the receiving environments.

2. Characteristics of the Activity and Source Category

o Performance of the existing technologies and management practices,
including indigenous technologies and management practices,

e Ageof thefacilities,

o Existing economic, social and cultural characteristics.

3. Alternative Production, Waste Treatment Technologies or Management Practices

Recycling, recovery and reuse opportunities,

L ess hazardous or non-hazardous raw material substitution;

Economic, social and cultural impacts of alternatives, activities or products,
Substitution of cleaner aternatives, activities or products,

Low-waste or totally clean technologies or processes;

Alternative disposal activities.

Annex |11 Domestic Wastewater

This Annex is particularly relevant to the Contracting Parties to the Cartagena
Convention in the WCR and by extension St. Lucia. The definition contained therein are
worthy of noting for the Soufriere Wastewater Assessment Project.

1. Domestic wastewater means al discharges from households, commercial facilities,
hotels, septage and any other entity whose discharge includes the following:

o Toailet flushing (black water);

o Discharges from showers, wash basins, kitchens and laundries (grey water);

e Discharges from small industries, provided their composition and quantity are
compatible with treatment in a domestic wastewater system.
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2. Class | waters means waters in the Convention Area that, due to inherent or unique
environmental characteristics or fragile biological or ecological characteristics or
human use, are particularly sensitive to the impacts of domestic wastewater. Class |
water include but are not limited to:

B.

Waters containing coral reefs, seagrass beds or mangroves;

Critical breeding, nursery or foraging areas for aguatic and terrestrial life;
Areas that provide habitat for species protected under the SPAW Protocol;
Protected areas listed in the SPAW Protocol;

Waters used for recreation.

Class || Waters means waters in the convention area, other than Class | waters, that
due to oceanographic, hydrologic, climatic or other factors are less sensitive to the
impacts of domestic wastewater and where human or living resources that are likely
to be adversely affected by the discharges or are not exposed to such discharges.

Dischar ge of Domestic Wastewater

Each Contracting Party shall:

C.

a

Provide for the regulation of wastewater discharging into, or adversely
affecting the Convention Area;

To the extent practicable, locate, design and construct domestic wastewater
treatment facilities and outfalls such that any adverse effects on, or discharges
into, Class | Waters, are minimised;

Encourage and promote the reuse of domestic wastewater to minimise the
quantity of effluent discharged;

Promote the use of cleaner technologies to reduce the discharges to a
minimum, or to avoid adverse effects;

Develop plans to implement the obligations of the Annex including obtaining
financial assistance.

Effluent Limitations

1. Dischargeinto Class || Waters

Each contracting party shall ensure that domestic wastewater that discharge into or
adversely affects Class |l waters is treated by a new or existing domestic wastewater
system whose effluent achieves the following effluent limitations based on a monthly
average:
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Parameter Effluent Limit
Total Suspended Solids 150 mg/L”
Biochemical Oxygen Demand (BODs) 150 mg/L

pH 5—10 pH units
Fats, Oil and Grease 50 mg/L
Floatables Not visible

* Does not include algae from treatment ponds

2. Dischargeinto Class | Waters

Each Contracting Party shall ensure that domestic wastewater that discharges into or
adversely affects, Class | waters is treated by a new or existing domestic wastewater
system whose effluent achieves the following effluent limitations based on a monthly

average:
Parameter Effluent Limit
Total Suspended Solids 39 mg/L*
Biochemical Oxygen Demand (BODs) 30 mg/L

pH 5—10 pH units
Fats, Oil and Grease 15 mg/L
Floatables Not visible

Faecal Coliforms

(Parties may meet effluent limitations
either for faecal coliform or for E. coli
(freshwater) and enterococci (saline water)

Faecal Coliform: 200 mpn/100 ml; or
a. E. coli:126 organisms/100 ml
b. enterococci: 35 organisms/100ml

* Does not include algae from treatment ponds

3. Discharges

a. Each contracting party shall take into account the impact that total nitrogen
and phosphorus and their compounds may have on the degradation of the
convention area and to the extent practicable, take appropriate measures to
control or reduce the amount of total nitrogen and phosphorus that is
discharged into or may adversely affect the Convention Area.

b. Each party shal ensure that residua chlorine from domestic wastewater
treatment systems is not discharged in concentrations or amounts that would
be toxic to marine organisms that reside in or migrate to the Convention Area.

E. Households Systems

Each Contracting Party, shall strive to, as expeditioudly,

economically and

technologically feasible, in areas without sewage collection, ensure that household
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systems are constructed, operated and maintained to avoid contamination of surface or
groundwater that are likely to adversely affect the convention area.

For household systems requiring septage pumpout, each Contracting Party shall strive to
ensure that the septage is treated through a domestic wastewater system or appropriate
land application.

This Annex is particularly relevant to Soufriere since the wastewater categorised as
domestic is the main threat to the marine and coastal resources therein. The profile ranges
from direct discharge of night soil into the coastal waters by less fortunate householders
in the town areas, pit latrines, septic tanks and package plants for major hotelsin the area.
The Soufriere and Etang Rivers and the other intermittent water courses that discharge
into the Soufriere Bay are also conveyers of domestic liquid waste to the marine
environment.

ANNEX IV Agricultural Non-Point Source of Pollution

This annex call for the Contracting Parties to develop programmes, policies, plans and
legal mechanisms for the mitigation of pollution from agricultural non-point sources.
These include in particular: nutrients (nitrogen and phosphorus), pesticides, sediments,
pathogens, solid waste etc.

Plans shall include inter alia the following elements:

1. An evauation and assessment of agricultural non-point sources of pollution that may
adversely affect the Convention area, which may include:

a. estimation of loading;

b. identification of associated environmental impacts and potential risk to human
health;

c. evauation of the existing administrative framework to manage agricultural
non-point source of pollution;

d. evauation of existing best management practices and their effectiveness;

e. establishment of monitoring programmes.

2. Education training and awareness programmes.

3. The development and promotion of economic and non-economic incentive
programmes to increase the use of best management practices to prevent, reduce and
control pollution from agricultural non-point sources.

An assessment and evaluation of legislative and policy measures, including a review
of the adequacy of plans, policies and legal mechanisms directed towards the
management of agricultural non-point sources and the development of a plan to
implement such modifications as may be necessary to achieve best management
practices.
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2.1.3 SPAW Protocol

The Protocol Concerning Specially Protected Areas and Wildlife (SPAW Protocol) has
been internationally recognized as the most comprehensive treaty of its kind. Adopted in
Kingston, Jamaica by the member governments of Caribbean Environment Programme
(CEP) on 18 January 1990, the SPAW Protocol preceded other international
environmental agreements in utilizing an ecosystem approach to conservation. The
Protocol acts as a vehicle to assist with regional implementation of the broader and more
demanding global Convention on Biologica Diversity (CBD). This Protcol is very
relevant to the Assessment of the Infrastructure for Improved Wastewater Management in
Soufriere, providing a basis and framework for the protection of the marine resources.

The objective of the Protocol is to protect rare and fragile ecosystems and habitats,
thereby protecting the endangered and threatened species residing therein. The UNEP-
CEP Caribbean Regional Co-ordinating Unit (RCU) pursues this objective by assisting
with the establishment and proper management of protected areas, by promoting
sustainable management (and use) of species to prevent their endangerment and by
providing assistance to the governments of the region in conserving their coastal
ecosystems.

The objectives of the SPAW Programme are:

e To significantly increase the number of and improve the management of national
protected areas and species in the region, including the development of biosphere
reserves, where appropriate.

e To develop a strong regional capability for the co-ordination of information
exchange, training and technical assistance in support of national biodiversity
conservation efforts.

e To develop specific regional, as well as national management plans devel oped for
endangered, threatened or vulnerable species such as sea turtles, the West Indian
manatee, black coral and migratory birds.

e To co-ordinate the development and implementation of the Regional Programme
for Specially Protected Areas and Wildlife in the Wider Caribbean, in keeping
with the mandate of the SPAW Protocol.

e To coordinate activities with the Secretariat of the Convention on Biological
Diversity, as well as other biodiversity-related treaties, such as the Convention of
International Trade in Endemic Species (CITES), Ramsar, Bonn and Western
Hemisphere Conventions.
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2.1.4 Protocol Concerning Co-operation in Combating Oil Spills in the Wider
Caribbean Region

This Protocol emanated from the eminent threat that oil transport and refining activities
may have on the coastal and marine resources of the Caribbean. This issue is rea along
the west coast of St. Lucia where a major oil refining operation and other oil storage
facilities are located.

The main reasons for the evolution of the Protocol were as a result of:

e Consciousness that oil exploration, production and refining activities, as well as
related marine transport, pose a threat of significant oil spills in the wider
Caribbean region;

e Awareness that the islands of the region are particularly vulnerable, owing to the
fragility of their ecosystems and the economic reliance of certain of them on the
continuous utilization of their coastal areas, to damage resulting from significant
oil pollution;

e Recognizing that, in the event of an oil spill or the threat thereof, prompt and
effective action should be taken initially at the national level, to organize and co-
ordinate prevention, mitigation and clean-up activities;

e Recognizing further the importance of sound preparation, co-operation and
mutual assistance in responding effectively to oil spills or the threat thereof;

o Determined to avert, through the adoption of measures to prevent and combat
pollution resulting from oil spills, damage to the marine environment, including
coastal areas, of the Wider Caribbean Region.

The protocol contains 11 Articles which coversinter alia:

Genera Provisions,

Information exchange;

Communication of information concerning and reporting gof iol spill incident;
Mutual assistance;

Operation measures,

Sub-regional agreement;

Institutional agreement.

215 MARPOL 73/78 - International Convention for the Prevention of Pollution
from Ships

MARPOL is comprised of six Annexes, of which St. Luciais a signatory to the first five.
Annex | regulates oil and oil tankers, Annex |l regulates noxious liquid substances;
Annex |1l regulates harmful substances in package form; Annex IV regulate sewage;
Annex V regulates garbage on ships; and Annex VI regulates air pollution from shipsin
the form of nitrogen oxide and sulfur oxide emissions. Each Annex includes several
marine locations classified as specia areas where heightened marine protection laws
apply, including the Antarctic, the Mediterranean Sea, the Baltic Sea, and others.
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Annexes I, Il, and IV al have revisions in effect from as recently as 2004. The
MARPOL agreement also outlines international enforcement measures.

Adherence to the MARPOL Convention does not only speak to international
responsibility, but also to sustainability as it ensures that marine resources that forms the
basis on which the residents of Soufriere survives are preserved and will continue in the
future to be attractive and allow for the continued derivation of a livelihood for all user
groups.

2.1.6 Montreal Protocol — Substancesthat Deplete the Ozone L ayer

This protocol addresses the production and consumption of calculated levels of
substances categorized as ozone depleting substances including Chlorofluorocarbons
(CFCs); Haogens, Halogenated CFCs, Carbon Tetrachloride; 1,1,1-Trichloroethane
(Methyl chloroform); Hydrochlorofluorocarbons; Hydrobromofluorocarbons, Methyl
bromide; Bromochloromethane and their isomers. Under the Protocol, the levels of sub-
groups of these substances either in their pure state or as constituents of other products
produced and consumed must be reduced annually. These controlled substances are
common constituents of automobile and truck air conditioning units, domestic and
commercia refrigeration and air conditioning /heat pump equipment e.g. (refrigerators,
freezers, dehumidifiers, water coolers, ice machines, air conditioning and heat pump
units), aerosol products (except medical aerosols), insulation boards, panels and pipe
covers, and Pre-polymers.

2.1.7 United Nations Convention on Law of the Sea (UNCL OS, 1982)

This convention entered into force in 1994 was the main environmental event since Rio
Conference (1990). UNCLOS is the only global agreement that provides comprehensive
coverage of al aspects of the various uses, abuses and resource management of the
world’'s oceans. It attempts to balance environmental protection and resource
management with free navigation. It provides a rationa global framework for the
exploitation and conservation of marine resources and the protection of the environme