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SOURCES, CAUSES, EFFECTS, AND ITS MANAGEMENT

BACKGROUND

Nearshore waters and coral reef systems are naturally low in nutrient concentrations. Despite this, there is a high productivity associated with the reef system and this productivity is achieved by efficient nutrient recycling within the reef system. The reef system also has a high degree of water circulation around it and this together with its high productivity allows for efficient feeding by corals and other associated reef organisms. 

However due to their location along the coastline, fringing reefs are especially sensitive to nutrient levels and when there is a sudden increase in nutrients, the reefs are unable to cope effectively. When this phenomenon occurs, the area is said to be eutrophic and over an extended period of time the condition can contribute to the death of the reef.

THE POLLUTION PROBLEM

Pollution around the Barbados coastline (especially west and south) has caused some concern in recent times. In general terms, pollution effluents are considered as nutrient sources. When these nutrients are introduced into a nutrient poor environment, they are rapidly utilized by micro and macroscopic plant life. If water circulation is poor or restricted, massive algal blooms occur as a result of the rapid establishment of the eutrophic condition. The algal bloom may result in the formation of algal mat on the beach or on the substrate in the nearshore zone and possibly the production of odours. The end result is rapid coral reef mortality, leading to the devastating long-term effects along the nearshore.

SOURCES OF POLLUTION

Along the coastline of Barbados the major sources of pollution are:

1. Direct sewage disposal and waste water discharges – results in highly toxic effluent being concentrated in the nearshore region.

2. Groundwater discharge – where leachates in the soil (both nitrogenous and other nutrients) can be carried by the underground water system to the coastal zone where they are discharged.

3. Land runoff and catchment discharge – where leachates from the soil can be carried by over land water courses to the coastline.

4. Industrial effluent – normally experienced in a localized area where the waste generated from the manufacturing processed is discharged into the nearshore area.

WATER QUALITY AS A MONITORING INDICATOR

Water quality monitoring is an important aspect of pollution detection, since deterioration of the coastal water quality results in rapid progressive deterioration of the nearshore zone. In coastal water quality monitoring several parameters can be assayed but all the parameters tested for are water-related and are seldom found to be the sole influence in the polluted area. The more important parameters analysed for are:

1. Nitrate – when found in high levels it contributes to the development of algae and other organisms.

2. Phosphate – at high levels eutrophication results since it remain in the ecosystem for long periods before it can be effectively utilized.

3. Chlorophyll – used as an indicator of phytoplankton algal blooms. At high levels eutrophication conditions can be inferred to be present.

4. Biochemical Oxygen Demand (BOD) – if present at high levels anaerobic bacteria can rapidly develop producing unpleasant odours.

5. Dissolved Oxygen – when present below recommended levels anaerobic bacteria can rapidly develop producing unpleasant odours.

6. Faecal Coliforms – their presence results in rapid water quality deterioration and microbial growth increases.

7. Volatile and Suspended Particulate Matter prevents light penetration to the reef thus inhibiting coral growth.

POLLUTION MANAGEMENT STRATEGIES

The management strategies that would be most effective at controlling pollution within the coastal zone being discussed. This is because although impact from one area of the littoral zone can have an effect on the marine zone the establishment of a policy for the littoral does not necessarily work for the marine zone. To this end the Eastern Caribbean Natural Areas Management Programme (ECNAMP) produced the following general management strategies for areas where pollution may have a direct effect on the coastal zone.

(a) Water Catchment Area

· Provides a central dumping site at appropriate locations away from portable water sources.

· Apply strict controls to the building and locations of septic tanks and cesspools above or next to aquifers or drains.

· Undertake scheduled periodic testing for faecal coliform (bacteria), B.O.D., and other pollution indicators.

· Apply proper disposal techniques for industrial toxic waste and effluents and ensure that they are not channeled into water catchment areas.

(b) Beaches and Coastal Dunes

· Provide disposal containers and adequate collection services in highly used areas.

· Set a minimum distance from the shoreline to allow sewage disposal offshore.

· Prevent waste water drainage across the beach by connecting households to a central sewerage system.

(c) Coral Reefs and Seagrass Beds

· Prohibit thermal discharge into the nearshore area.

· Provide for the safe and proper disposal of toxic waster waters and prohibit their disposal in the nearshore waters.

· Locate sewage outfalls well beyond nearshore habitats and away from the reef system.

SUMMARY

Pollution control is one of the greatest challenges facing managers of the Barbadian coastline since many persons still believe that the sea is capable of cleansing itself – a notion which has no basis in science.

At present, sewage outfalls, groundwater discharges and land runoff are the primary sources of nutrient/pollutant input along the coastline. The development of eutrophic conditions in the nearshore area has detrimental effects since these conditions …

1. Prevent light penetration to the corals – light is a necessary requirement for the symbiotic algae present in corals and thus the overall growth of the reef

2. Increase sedimentation on the reef – due to the settling out of the suspended particulate matter present in the water column. Settling out of particulate matter on the reef results in a smothering effect being exerted on the polyp.

3. Transport chemicals to the reef system and are directly and indirectly toxic to the corals which results in rapid and extensive reef death.

The Coastal Zone Management Unit is presently carrying out a coastal water quality monitoring programme through which it is planned that some remedial measures will be implemented. It cannot be stressed that pollution monitoring is important along the coast.
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