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2 The Natural Environment: Cool, 
Clean, Green 

2.1 The Vision  

Over the next two decades and beyond, Manchester will continue to be distinguished as the Parish that 
maintains its cool climate and keeps its environment clean and green.  The natural environment will boast 
pristine rivers, streams and wetlands, a dense and revived forest system and a growing biodiversity of flora and 
fauna. The wind will rustle through woodlands, parks and the shade trees lining roads and streets.  Breathtaking 
vistas of rolling hills and valleys dotted with trees, crops and livestock will continue to offer Manchesterians the 
opportunity to meditate on the natural beauty and bounty of the Parish and on their part in preserving all its 
natural resources for the generations to come. 

Residents of Manchester recognise that the natural resources of the Parish are not only valuable but essential to 
their social and economic well-being. They believe that economic development should not come at the expense 
of the environment but should make the Parish cooler, cleaner and greener, through:   

 Declaring and effectively managing protected areas of high ecological significance and recreational value;   

 Repairing damaged areas through ecosystem restoration or creation of vibrant, sustainable urban centres;  

 Planning and designing future towns, communities and other land uses hand in hand with nature; and 

 Thinking and acting “green,” as communities, individuals and business people. 

2.2 Goals and Objectives 

2.2.1 Goals 

1. Manchester will be at the forefront of promoting a ‘GREEN AGENDA’ to accomplish best practices in ensuring 
the preservation of our natural environmental assets, the reclamation of lands impacted by mining and the proper 
disposal of waste. 

2. Promote the best planning and development procedures to ensure the sustainable preservation, conservation 
and management of the Parish’s natural environment. 

3. Increased awareness and stewardship to achieve the protection of our environmentally sensitive lands against 
soil/wind erosion, deforestation, etc. 

4. Preserve and protect our existing parks, open space, forested areas and greenbelts that surround our Parish. 

5. Work with current residents on best reclamation practices to achieve the best and highest use of mined lands for 
future uses. 

6. Promote the best environmental practices to effectively manage the Canoe Valley area.  
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7. Enforce environmental laws and regulations to protect the Alligator Pond dunes and mangroves. 

8. Promote and sustain an aggressive tree planting/reforestation program across Manchester to account for the lost 
due to disasters or deforestation.  

9. Create an adequate amount of park and open space in our urban areas to maintain the cool, clean and green 
environment the Parish is known for. 

10. Achieve a commitment to planning and development procedures that ensure the sustainable preservation, 
conservation and management of the natural environment and the beneficial control of development. 

2.2.2 Objectives 

1. To ensure the sustainable preservation, conservation and management of the natural and cultural environment.   

2. To establish a closer working relationship with the bauxite industry to develop strategies that ensure that mining 
proceeds in a manner that sustains the environment to the maximum extent feasible.   

3. To develop a strategy and standards for creating a linked system of urban and rural open space and parks;  

4. To introduce and reinforce environmental awareness among citizens to encourage environmental stewardship, 
and specifically to increase knowledge of existing regulations and the benefits of compliance.  

5. To advocate for transparency and citizen participation in the formulation and dissemination of environmental 
policies and regulations at all levels of government. 

6. To develop an adequate range of policies and programs to address uncontrolled development. 

7. To ensure consistent enforcement of environmental laws and regulations.     

8. To initiate a widely publicised tree-planting program and plan events to educate residents about the benefits, and 
provide momentum for the program.   

9. To integrate teaching on environmental threats and sustainability principles into school curricula at all levels.     

2.3 A Coordinated Approach to Environmental Management  

The next two sections summarise Manchester’s environmental resources and the threats they face.  The 
remaining sections recommend policies and actions for realising the cooler, cleaner, greener vision, as follows: 

 Preserving Eco-sensitive Areas (Section 2.6); 

 Restoring the Environment (Section 2.7); 

 Managing Water, Energy and Wastes(Section 2.8 – cross-referenced to Chapter 5); 

 Establishing an Environmental Framework for Open Space and Development (Section 2.9); and 

 Taking Environmentally Responsible Actions (Section 2.10).  

2.4 Environmental Character, Resources and Conditions  

Manchester’s natural resources and processes perform “ecosystem services” and support economic activities 
that are vital to the present and future well-being of the Parish.  However, human activity has severely degraded 
the natural environment and continues to do so.  Deforestation, soil depletion, overuse of scarce water and 
unwise development have made the ecosystem services less effective and the Parish more vulnerable to 
disasters. (For more detailed information see the Manchester SD Profile.)  
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2.4.1 Topography  

The Parish consists largely of a limestone plateau, 380 to 915 metres (1,250 to 3,000 feet) above sea level, with 
shale mountains in the north, wetlands and beach on the coast and a sliver of the alluvial plain in the southeast. 

2.4.2 Climate 

Manchester’s elevation gives it a relatively cool climate year round, 
especially in the mountains.  Annual rainfall exceeds 60 inches in the 
higher regions, with spring and autumn rainy seasons in normal 
years.  Local daily amounts vary widely as precipitation is mainly 
from storms.  It may be too early to discern how climate change will 
affect the Parish. 

2.4.3 Geology  

Manchester is underlain almost entirely by a large block of White 
Limestone.  The pure, hard and massively bedded limestone 
displays typical karst weathering with abundant sinkholes, caves and 
dry valleys.  Bauxite of the terra-rossa type fills solution pockets, 
depressions and glades.  A northwest to southeast fault has 
produced a steep escarpment along the west-facing edge of the 
plateau.  The plateau has a gentle dip slope from west to east, where 
a smaller NW-SE trending fault has formed a scarp overlooking the 
Vere Plain of Clarendon.  A third major NW-SE fault, including the 
Sixteen-Mile Gully, traverses the plateau from Spur Tree to Round 
Hill. 

2.4.4 Minerals 

Roughly 90 percent of Manchester is covered with bauxite deposits 
of which only 10 percent of such deposits have been mined.  
Bauxite mining activities are therefore expected to continue for a 
long period.  Quarrying for marl and other aggregates takes place at 
Somerset and Chudleigh and other licensed quarries. Demand for 
limestone is expected to increase in future. 

2.4.5 Soils 

Bauxitic soil of varying thickness of covers the surface of the 
plateau.  In the central and southern parts of the Parish, soils are 
mainly clay loams of varying fertility (in Classes II and IV). Small 
areas of very fertile alluvial clay loams are found in the Essex Valey 
near Alligator Pond and in the Hector’s and Cave river valleys in the 
north.  The stony loam soils in the northern half of the Parish are 
moderately to highly erodible.     

2.4.6 Hydrology and Drainage  

The limestone bedrock of the plateau is characterised sub-surface 
drainage.  Surface water is limited to streams surrounding or 
emanating from the base of the plateau.  Large volumes of ground 

Figure 6 Hydrology and hazardous areas 

Figure 5 Manchester’s topography 
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water exist at great depth below the plateau and near the surface in the surrounding plains. 

2.4.7 Caves 

Manchester has a significant share of Jamaica's 1,000 known caves, 
including some of the deepest and longest cave systems. A few 
prominent caves have been disturbed and even vandalised but very few 
in less accessible and populated locations have been examined.  Caves 
provide habitat for several common birds, bats and rarer animals. Bats 
are of ecological and practical importance as dispersers of tree seeds.  

2.4.8 Hazards  

Manchester’s coast is protected from storm surge to some degree by 
Portland Ridge. Nonetheless, the low-lying coastal plain is vulnerable to 
hurricanes, tsunamis and sea level rise.  

The western and southern edges of the plateau show moderate to moderately high susceptibility to landsliding.  
The western scarp has recorded a large number of landslide events and is subject to flash flooding.  Flooding is 
also experienced in the Porus and Harmons area and in Christiana.  Profile Figure 4-9 shows other areas subject 
to natural hazards including floods, landslides and earthquakes.    

2.4.9 Upland Ecology and Ecosystems  

Forests.  Manchester was almost certainly once covered by 
forest. Human activity (residential development, mining, farming 
and clearing for yamsticks, furniture and charcoal burning) has 
left only remnants of secondary forest. The 1,030 hectares of 
forested Crown land and scattered forest reserves form a 
roughly continuous ring around the steep edges of the plateau.  
Figure 2-3 shows that the most extensive area is located in the 
north and that the largest gap in the ring is south of Christiana.  
(For detail of recorded vegetation cover, see Profile Figures 4-
14 to 4-16.)   

Forests perform many ecosystem services, including prevention 
of erosion, retention of water in the soil, reduction of flooding, 
improvement of air quality and absorption of greenhouse gases. 
Forests and tree belts also act as windbreaks, reducing dust 
generation and soil loss, provide wood for a range of economic 
uses and offer valued natural areas and scenic views.   

The three main types of forest in Manchester, described below,  
provide food and shelter for numerous species of plants and 
wildlife and thus have important habitat value. 

 Dry Limestone Forest. This is a rare and diminishing 
habitat world-wide. In Jamaica it remains only as isolated 
areas on high ground.  In south Manchester, bauxite mining has left islands of degraded forest, removed 
bird habitat and altered microclimates.  

 Wet Limestone Forest. Found especially in the Cockpit Country of central and south Trelawny, wet 
limestone forest has the highest levels of biodiversity in Jamaica.  The remnants in the Northern Manchester 
highlands have been severely damaged by clearing.  

Figure 7 The Remnant Forest Ring 

At the mouth of a cave in Mile Gully 
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 Intermediate Limestone Forest. The Don Figueroa Mountains forest is intermediate between the moist 
Cockpit Country forests and the dry southern forests. 

It is not only the trees in the remnant forest ring that have ecological and economic value.  Manchester’s towns and 
rural communities contain rich urban forests that contribute to water supply and quality, energy conservation, soil 
capacity and fertility, food security, noise attenuation and general amenity and aesthetic values.   Urban forests also 
significantly reduce the need for costly drainage infrastructure, extend the life of paved road surfaces, encourage 
pedestrian movement and provide recreational opportunities. (For further discussion of the value of trees in urban and 
suburban settings, see Section 5.__.) 

Depressions and Sinkholes.  Located throughout the plateau, these features are critical to maintaining the 
functions of Manchester’s mainly underground river system and provide natural conduits for storm water.  The 
increasingly frequent filling of sinkholes leads to both localised and widespread flooding.  Depressions provide 
opportunities for the creation of wetlands to polish wastewater before discharge to the ground.   Their protection 
is thus critical to increasing the density of development.  The woodlands that typically cover the sides of 
depressions and ridges between them provide an important landscape element and help to moderate the 
climate. 

Rivers and Wetlands. Wetlands are important ton the equilibrium of river systems and the provision, generation 
and preservation of a biodiversity of animals and plants. Healthy wetlands provide flood mitigation, water 
purification, groundwater replenishment, control of agricultural pests, fisheries and grazing opportunities.  

2.5 Principal Challenges   

The biggest threats to the environment include deforestation, bauxite mining and alumina processing, limestone 
quarrying, poor farming practices and resulting soil erosion and degradation, uncontrolled and unwise 
development for housing and other urban uses, destructive fishing practices, illegal dumping of solid waste and 
construction debris and inadequate management of hazardous waste.   

Perhaps the greatest threat of all is the resignation of many citizens to what they perceive as the inevitability of 
environmental damage and destructive change to the surroundings and resources they value and depend on. 

2.5.1 Deforestation 

Manchester’s residents recognise deforestation as one of the most pressing environmental issues.  Hillside 
agriculture, bauxite mining, housing and the removal of trees for pot and yam sticks, lumber and furniture are 
causing continuing depletion of the remnant forests throughout Manchester, while pressure is also building on 
the globally critical Cockpit Country. 

Deforestation diminishes watershed effectiveness.  This means reduced water percolation, soil moisture and 
fertility and increased surface runoff, soil erosion, flash flooding and land slippages.   In addition to reducing 
replenishment of aquifers, the continuing incremental loss of trees throughout Manchester leads to reduced 
amounts of rainfall.   

Other impacts include continuing reduction in plant and wildlife species diversity in forests and in streams, 
wetlands, seagrass beds and reefs damaged by sedimentation, loss of amenity and diminished environmental 
capacity to counteract air pollution and greenhouse gas emissions.   Moreover, slash and burn agriculture adds 
to the release of tones of stored carbon dioxide to the atmosphere.  Throughout the Parish there are still farmers 
who continue this practice, whose damaging effects far outweigh its benefits.   

Other causes of tree loss and greenhouse gas emissions are the inappropriate clearing and burning of roadside 
vegetation and forest fires, set by lightning, by arsonists or by slash and burn fires that go out of control.  With 
the sometimes-extended dry and hot periods of summers that are experienced here in Manchester there is 
always the susceptibility of fire outbreaks as fallen branches, leaves, and other material dry out and become 
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highly flammable. The incidence of both roadside burning and forest fires appears to be increasing as the 
population and vehicles increase and urban areas expand.   

In urban and urbanising areas, the unacceptable but common practice of total site clearance for construction 
removes vegetation that was often decades old.  The Local Planning Authority lacks the resources to address 
improper site clearance and tree cutting, while current penalties under the Town & Country Planning Act pose no 
deterrent.   

Most homeowners have also opted for more impervious surfaces (which include lawns as well as concrete) as a 
solution to home maintenance. They alter micro-climates by creating heat islands as these surfaces retain the 
sun’s heat.  Residential and other urban developments that replace natural cover with paved surfaces also 
impede the process of recharging aquifers, accelerate runoff and increase flooding in lower-lying areas. 

2.5.2 Alteration of Vegetation and Neglect of Life below the Forest Canopy 

All the world’s natural forests possess three main layers or stages: an understory of grasses, ground-covering 
plants and shrubs, smaller trees and bushes, and tall trees (see Figure 2-4 below).  The understory vegetation 
helps to bind the soil and retain soil moisture, provides berries and seeds for birds and animals and regulates the 
microclimate required for the establishment of young plants and trees, thus replenishing the forest’s biodiversity.  

 

 

 

 

 

 

 

 

 

 

 

 

The importance of the understory or undergrowth of most forests is an area that has been neglected in terms of 
forest and woodland regeneration. Manchester, where bauxite/alumina is the main driver of the economy, has 
witnessed the loss of acres and acres of natural forests and woodlands.  The bauxite companies are obligated to 
reclaim and revegetate these lands after mining.  However, among the shortcomings of rehabilitation efforts to 
date is the lack of emphasis on replanting the understory plants and shrubs along with seedling trees. 

Unwise reafforestation policies and programmes have also contributed to the problem by replacing native forest 
with pine plantations, especially in the north of Manchester.  Pine trees have less resistance to hurricane 
damage than native trees, while single age, single species plantations are more vulnerable to disease than 
native trees in mixed forests.  The plantations also tend to lack the understory or undergrowth of ground-covering 
plants and bushes present in healthy forests.  The understory vegetation helps to bind the soil and retain soil 
moisture, provides berries and seeds for birds and animals and regulates the microclimate required for the 
establishment of young plants and trees, thus replenishing the forest’s biodiversity.  

By contrast, agriculture, as opposed to agro-forestry, focuses only the ground-level vegetation layer.  The typical 
removal of trees in and around fields deprives crops of natural shade, moisture and pest management.   Slash 

Figure 8 Diagram showing the three stages or layers of a typical forest and its benefits 



 
2    The Natural Environment 

 
 
 

Manchester Local Sustainable Development Plan: 2030 & Beyond  2-25 

and burn agriculture and widespread clearance for yam cultivation leave land vulnerable to invasion by non-
native species and are thus of particular concern.  

In other parts of Jamaica, notably in the Port Royal and southern Blue Mountains, clearance for timber 
harvesting and agriculture has left land open to invasion by the common bamboo. This introduced, or exotic, 
species, Bambusa vulgaris, is expanding rapidly.  It is described as a big problem in the Cockpit Country that has 
taken over a number of cockpit bottoms. Once established, bamboo allows less low-level vegetation cover than 
under the typical wet limestone forest canopy.    

Manchester, fortunately, has not yet been significantly affected.  However, as the box indicates, it is present in 
the area of the Cave River system northeast of the Parish.  By contributing to the collapse of cave entrances and 
the accumulation of silt and litter, the presence of bamboo is restricting the capacity of underground channels.   

2.5.3 Scarce and Diminishing Water Supplies 

Many human activities are exacerbating Manchester’s naturally dry conditions. Mandeville and a number of 
other urban and rural communities experience frequent water lock-offs, aimed at conserving supply,  or loss of 
pressure, reflecting inadequate supply.   

Factors contributing to declining water supply include: climate change, deforestation, modification of hydrologic 
regimes by mining, alumina processing, irrigation, unwise development, increasing demand for piped water and 
rising per capita consumption levels and water contamination from agricultural run-off, urban run0ff and 
household and industrial chemicals. 

It is essential to protect the various components of Manchester’s natural hydrologic regime (springs, surface and 
underground streams and aquifers) and the ecosystems linked with them, which are essential to the 
sustainability of the Parish.  In addition, in order to sustain and conserve water resources a number of 
technological approaches steps must be explored and carried out to conserve and reuse water.  These 
techniques are presented in Chapter 5, The Built Environment.   

2.5.4 Soil Degradation and the Potential for Desertification 

Signs that soils are becoming dry and less productive are already evident in parts of Manchester.  Extensive soil 
loss results from the prevalent slash and burn method of cultivation, together with the cutting of forests for other 
purposes.  Erosion, altered rainfall and drainage patterns and over-cultivation further reduce soil fertility and crop 
yields.  Large areas of cultivated soils have also been altered by mining operations, while others will be altered in 
future, putting further pressure on cultivable land.   

Please make reference to the Section: 5.14- Disaster Mitigation and Management for further reading. 

2.5.5 Uncontrolled and Unwise Urban 
Development 

Urban areas are growing with insufficient 
attention to minimising harm to the natural 
environment.   Illegal construction in low-lying 
areas with a history of flooding or in the path of a 
natural but periodic drainage system risk being 
flooded;  although the law forbids new 
development in areas susceptible to flooding or 
other natural disasters, building in such areas is 
a continuing problem.  Construction over 
sinkholes blocks natural drainage, concentrates 
and redirects runoff and causes flooding.    

“Bamboo… is a major problem with some river caves, as it does 
not seem to keep topsoil in place well. The shade underneath is 
thorough enough that little else grows - there’s just a thin layer 
of leaf-litter above bare soil.  
“Centuries ago, before bamboo was introduced and cultivation 
began, the system would have had a much greater cross-
section and carried much more water in severe weather than it 
does today (one can speculate that flooding of the Cave River 
district never happened in pre-colonial times). Caves that have 
retained good cover upstream of the entrances generally have a 
clean rocky floor (e.g. Pool Cave in Rock Spring), and a full 
cross-section, with development continuing at the passage-
bottom.” 

Stefan Stewart, Jamaican Caves Organization, May 2007,  
admin@jamaicancaves.org. 
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Sprawling rural development requires more road improvement and encourages greater car use.  The spread of 
concrete removes vegetation, increases temperatures, prevents natural infiltration into the ground, often 
diminishes visual quality and raises the cost of managing the Parish.  Many urban areas lack “green 
infrastructure” -- linked areas or corridors of open space, natural drainage features and tree-lined streets.  These 
elements offer shade, lower temperatures, help manage storm-water, enhance aesthetics and improve the urban 
environment.  However, their value is not yet widely acknowledged.   

2.5.6 Inappropriate Coastal Development and Resource Overuse 

Manchester’s coast, which represents its principal opportunity for developing a world-renowned eco-tourism 
industry, is threatened by numerous uncontrolled activities.   

Degradation of the protective offshore coral barrier has been occurring across the Caribbean through much of 
the 20th century and is very much prevalent in the 21st century. Much of the degradation of coral reefs is related 
to man’s dependency on the coastal environment for various economic activities. Negative factors affecting coral 
reef ecosystems in the Alligator Pond area have included: dynamiting, which has had catastrophic effects on the 
coral reefs to the point of total destruction, improper sewage disposal from residential areas and agricultural 
runoff. 

The Alligator Pond has and is still facing all these negative impacts and is left with the scars to prove it (empty 
seafloors that once had coral reefs and lack of fisheries). It is therefore in everyone’s interest to ensure that 
these precious and fragile ecosystems are preserved for future generations. 

Coastal development east of Alligator Pond is blocking sea views, introducing uncontrolled human presence to 
the proposed park and may be adversely impacting beach habitats and coastal water quality.  The Parish has 
successfully prevented limestone prospecting in the valley. However, the threat of future mining remains.  
Increased groundwater withdrawal could alter ecosystems, worsening the problem of saltwater intrusion.  
Construction on and further mining of the ancient and unique Alligator Pond dunes could destabilise them and 
leave the community exposed and vulnerable.   

Coastal spear fishing together with high nutrient levels from farm runoff and leaching on-plot sanitation systems 
contributes to overgrowth of algae, reef decline and loss of inshore fish.  Increasing use of Alligator Reef for 
diving, fishing and picnicking is stressing the important habitats associated with the reef.    

2.5.7 Environment and Health 

The health of the environment has direct links with the health of Manchester’s residents and their capacity to 
lead satisfying and economically productive lives.  

Many communities are concerned about the effects on their health of mining dust, emissions from smelting 
operations, water contamination from red mud lakes, other forms of water pollution, the dangers of pesticides 
and emissions to the air and groundwater from improper management of solid waste.  However, few 
communities take a more holistic view of the links between the environment, healthy lifestyles and their personal 
and community health and well-being.     

2.5.8 Environmental Awareness 

Among students and the general public, awareness of environmental issues and the concept of sustainability 
are limited.  Some people are highly aware of the importance of sustainability but many more do not yet know 
what it means.  If Manchester is to strive for a more sustainable future, today’s young people need to understand 
and become committed to the concept of sustainability.  
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2.6 A Parish System of Eco-sensitive Areas 

The first component of the recommended strategy to achieve the vision of a cooler, cleaner, greener 
Manchester is to strengthen and expand a system of eco-sensitive or protected areas.  Protected Areas may 
emphasise ecosystem protection, which might mean that people have extremely limited access to the lands, or 
sustainable use, allowing greater accessibility.  Several areas already have a measure of protection or have 
been proposed for protection.  

2.6.1 Canoe Valley   

Canoe Valley (Figure 2-5) is one of the largest undeveloped green spaces in the Parish and one of the most 
ecologically significant areas of undeveloped land in Jamaica.  It was selected to become Jamaica’s first 
protected area because of its rich biological diversity but has not yet been declared.   Canoe Valley has received 
various prospective designations but Habitat/Species Management Area appears currently to be preferred.6    

Canoe Valley needs to be legally protected from harmful development but has significant potential for forms of 
tourism that are careful to preserve the area’s assets.  

The proposed reserve covers some 1,300 ha (3,000 acres).  It is made up of a unique mix of habitats including 
limestone and herbaceous forests, caves and streams, fresh and brackish water wetlands, mangrove swamps, 
beaches, seagrass beds and coral reefs. It is home to rare, protected and endemic animals including seven bat 
species, four amphibian species (sea turtles), 23 reptile species and 93 species of birds, many of which are 
found no where else in the world, and, in the Alligator Hole River, three manatees.    

The area is also rich in Taino artifacts and settlement sites and offers dramatic views and opportunities for 
extensive hiking trails and boardwalks.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                   
6
  The Nature Conservancy, Jamaica’s Protected Area System Plan, Biodiversity Report, Working Paper 1: Categorization of Protected Areas, 

November 2004.  

Figure 9 The Manchester Heritage Coast: Alligator Pond, Canoe Valley and Round Hill: Environmental Conditions and 
Resources 
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2.6.2 Alligator Pond and Alligator Reef 

The Alligator Pond area is designated a Conservation Area on the existing Manchester and St. Elizabeth 
Development Orders.  In accordance with the wishes of residents, an action plan is required to make the 
designation a reality.    

Alligator Reef is also proposed as a Marine Species/Habitat Management Area, to protect the valuable coral 
habitat, fish and shellfish. This area is one of the best sites for snorkeling on the South Coast.  

2.6.3 Essex Valley 

This largely undeveloped piece of land extending north from Alligator Pond is one of the Parish’s ecologically 
valuable areas.  While it is known that it is home to many endemic species of birds and butterflies, more 
research is needed to fully define the ecological assets of the area and to determine the appropriate approach to 
environmental protection.    

Management of the area is being proposed by the Manchester Environmental Protection Association and the 
New Forest Sustainable Development Agency. 

2.6.4 Forest Reserves 

The Parish has eleven Forest Reserves that need to be brought formally into Manchester’s Protected Areas 
System.  The largest is on the plateau’s eastern scarp in the Asia DA.  Three are in the Mile Gully DA, four, 
including Gourie, in the Christiana DA, one in the Porus DA, one in the Canoe Valley (Cross Keys DA) and two in 
Alligator Pond, along the coast  and above New Forest.   

2.6.5 Other Candidates for Protected Status 

A number of sites have also been identified or are areas proposed by citizens after reviewing the 1997 
Protected Areas Green Paper as possible candidates for Protected Area Status and should carefully be 
reconsidered.  They include:  
 

1. Marshall’s Pen;  4. Round Hill (Clarendon);  
2. Martin’s Hill (now site of the solid waste dump);  5. Spice Grove; and  
3. Shooters Hill;  6. Spur Tree.   

 
The two latter should be examined in the context of strengthening the existing Forest Ring along the western 
plateau edge, with its potential for reactivating the Maroon trail linking the Heritage Coast with the 
Medina/Mayfield/Maidstone cluster of communities.  Viewpoints, picnic areas and simple accommodation would 
be desirable accompaniments.   

Further reserves of existing and replanted forest may be added over time. 

In light of concern about the effect of mining on the deepest cave in Jamaica, Smokey Hole Cave at Newport, 
this and other significant caves in Manchester may also be considered to be candidate sites.  

2.6.6 Advisory Policies 

1. Manchester will pursue the declaration of, management plan preparation for and delegation of authority to 
manage the proposed Canoe Valley National Park. 

2. The Parish will continue its efforts to guide decisions regarding the exploitation of resources in or associated with 
Canoe Valley, opposing limestone mining and port construction but supporting a sustainably sited, designed, 
constructed and managed hotel (see Section 4.6.1 Ecotourism). 
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3. Through this LSDP and other appropriate channels, the Parish will make known its intention to add to the Parish 
protected areas system, following successful experience with Canoe Valley. 

2.6.7 Actions 

1. Continue to lobby for the declaration of Canoe Valley National Park, from Alligator Pond to Round Hill and 
extending inland seven (7) miles, as a protected area, with its exact boundaries clearly delineated. 

2. Request NEPA (NRCA) to develop and implement a management plan in consultation with local stakeholders. 
Management in conjunction with the Canoe Valley National Park is likely to be feasible. This designation aims to 
secure the effective and integrated planning of this long stretch of the South Coast.  

3. Conduct a research study on Essex Valley for the purposes of identifying areas that should be protected.  The 
study will include a literature review, examination of land use plans, identification of environmental assets, and 
review of potential protecting agencies. 

2.7 Environmental Restoration: Resource Plans  

The second component of the Cool, Clean, Green 
Vision is the restoration of past damage to the 
environment.  The following plans provide further 
information and guidance for taking needed action. 

2.7.1 Forest Protection and Reafforestation 

Manchester needs to preserve its natural vegetation 
and facilitate the growth of trees, woodlands and forests 
in as many areas as practical. Past tree planting 
initiatives have failed or been ineffective for a variety of 
reasons.  Future efforts need better design based on 
lessons learned, more publicity and greater coordination 
and sharing of knowledge.   

Manchester also needs to publicise the direct and 
indirect economic benefits of tree planting, prioritise 
public tree planting initiatives and encourage private 
reafforestation efforts.  

Several economic opportunities are emerging to 
encourage private tree planting.  The Forestry 
Department is proposing a large-scale programme of 
reafforestation, principally on private land, calculating a 
favourable return on investment, based on current and 
projected demand for hardwood and softwood.  The 
Christiana Potato Growers Cooperative Association is 
promoting agro-forestry in association with greenhouse 
cultivation (See Chapter 4, Section 4.5.6). 

Figure 2-6 shows both priority areas for restoration of 
the Remnant Forest Ring (cross-hatched) and areas most suitable for tree farming (hatched).  

2.7.1.1 Advisory Policies 

1. Maintain trees on highly erodible steep slopes to protect landowners against soil erosion and water runoff 
problems. 

Hurricane-resistant Trees for Roads 
and Highways  

 
1. West Indian Mahogany* (NOT Honduras 

Mahogany or hybrids) 
2. West Indian Cedar*  
3. Blue Mahoe*  
4. Santa Maria*  
5. White Cedar (White Poui)*  
6. French Oak (Yoke Wood)*  
7. Red Birch (Bird feeder)  
8. Lignum Vitae (for dual carriage median and 

urban use)*  
9. Cuban Royal Palm  
10. Jamaican Royal Palm (Swamp Cabbage, for wet 

lowland areas)  
11. Bull Thatch Palm (commonly used in DR, even 

the capital)  
12. Sea Grape  
13. Red Cordia  
14. Black Olive   
 
*  Usually available at Forestry Department; most 

others are easily grown from seed (Red Birch from 
cuttings).  Do not remove mature trees, palms from 
the wild.  Other sources: King’s House, Tulloch 
Estate.  

Generally, native, endemic and some Caribbean 
trees are best, since, over thousands of years, they 
have adapted to hurricanes.   
Pine, Eucalyptus, Yellow Poui, Jacaranda, African 
Tulip Tree, Neem, Leuceana, Ficus and other fruit 
trees are not suited for roadsides.   
Plant closely together for best protection. 
 
Source: Andreas Oberli, National Arboretum Foundation, & 
Jamaica Environmental Action Network, May 2007 
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2. All land related activities (mining and agriculture) and developments (residential, commercial, institutional and 
industrial) should be carried out to minimise land disturbance and erosion through best practices.  

3. Encourage the bauxite mining companies to provide and maintain corridors that offer protection, habitat, and 
food for a variety of wildlife species to counteract loss of habitat and habitat fragmentation. 

2.7.1.2 Actions 

1. Target degraded watershed areas in tree planting initiatives to help in retarding runoff, reducing erosion, 
increasing rainfall and improving water quality. The trees selected will be a variety (West Indian Mahogany, West 
Indian Cedar, Blue Mahoe, etc.) and will be indigenous to the area. 

2. Start a thatch palm-replanting program should be started to help with rebuilding the numbers that have been 
destroyed and removed from the Canoe Valley area. 

3. Monitor and analyse the effects of deforestation to discover the short and long-term negative impacts on the 
natural and built environments. 

4. Create or encourage reafforestation programmes: 

 In areas targeted for forest regeneration or expansion (Figure 2-7); 

 In the windiest areas of the Parish to act as windbreaks and reduce dust generation and soil erosion;  

 As part of mined land reclamation/ restoration programmes; 

 Along rural and urban roadways, for  

- beautification,  

- sound attenuation,  

- shade to increase the life of road  surfaces by reducing temperature and expansion in hot weather and 
by buffering heavy rainfall. 

 Select trees that are hurricane-resistant (see box above).  Along urban roadways select trees with mature 
heights of less than 6m (20ft) to avoid conflict with existing utility lines. 

5. Create a non-profit environmental organisation that takes donations and issue certificates in return for monetary 
contributions that goes directly towards the purchasing of and the planting or replanting of trees. An example is 
the ‘Trees for the Future’ organisation in Silver Spring, Maryland, USA. 

6. Develop a programme to teach how to care and plant seedlings and trees. 

2.7.2 Firebreaks (fire-roads) 

A firebreak or fire road is a gap in vegetation or other combustible material 
that is expected to slow or stop the progress of a wildfire. A firebreak can be a 
road from an off-road jeep trail to a freeway or simply a path of removed 
vegetation along a ridge that is intended to serve no other purpose. This 
method would be beneficial in safeguarding large expansions of natural and 
manmade forests and additionally help to ensure the devastation of 
agricultural crop loss; in some cases firebreaks aid in the protection of real 
estate located along forest fringes. The need for this kind of protection will 
become apparent as population continues to increase and urban areas 
expand.  

2.7.2.1 Actions 

1. All reforested areas should be laid out with firebreaks (20 ft.) in between them to mitigate and control the event of 
forest fires. 

2. Firebreaks should be encouraged between adjoining farming properties. 

3. Real estate located along forest fringes should create their own miniature control lines or firebreaks. 

Firebreak through Pine 
forest  
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2.7.3 Tree Preservation 

The conservation of trees presents a myriad of short and long-term benefits to any area. It requires the interests 
and efforts of all stakeholders who recognise the positives they stand to reap. Manchester is an area noted for its 
lush vegetation and but in recent years has seen developmental trends in residential and commercial sectors 
that have fallen short to strive to ensure that a balance is struck between the natural and the built environment 
and this is way tree preservation is such an interesting and rewarding venture that should not be taken lightly. 

2.7.3.1 Actions  

1. Encourage the Manchester Parish Council to undertake site evaluations by noting the location of valuable trees 
and other natural landscape features on a site plan or schematic drawing for their preservation. 

2. The Manchester Parish Council should explore the possibility of developing a Private Tree by-law in an effort to 
ensure their environmental and aesthetical values are sustained in any area. The City of Toronto has already 
developed and implemented its own set of by-laws to protect healthy trees. 

3. The Manchester Parish Council should make it a requirement as part of the current building approval process 
that site plans showing existing trees and plants be clearly drawn and outlined and submitted prior to the 
proposed building plans to enable the technical building officers to make predeterminations of the location of 
proposed roads, buildings, or other structures. 

4. Recommend that the Manchester Parish Council amend and increase the one hundred dollars ($100) fine and 
the additional fee of four dollars ($4) for every day the breach is continued for any person who breaches a tree 
preservation order for any site or area. 

5. Promote the marking of trees under the tree preservation order on sites or in woodland areas to make them 
easily identifiable by the Local Authority, developers, farmers, homeowners, and other interested parties/entities 
by using signs, tags, spray paints, ribbons, etc. 

6. Encourage the designation of groups of trees and individual trees to 
be saved in specific developments that will be geared towards 
supplementing the creation of an Erosion and Sedimentation Control 
Plan in these areas.  

7. Encourage tree crops such as coffee, cocoa or fruit (citrus for 
example) to prevent the destruction of forested areas by planting them 
under tree canopies. This will not only provide environmental benefits 
(shade, wind breaks, etc.), but also give farmers a continuous and 
long-term cash income from fruit harvesting. 

8. Develop a Comprehensive Tree Plan that helps to change 
development planning in the urban and rural areas of Manchester that 
will stipulate the standards for the planting and maintenance of trees, 
plants and shrubs. 

9. Create programmes in arboriculture to train individuals for the care 
and maintenance of preserved trees. This will include planting, 
properly pruning and treating trees for any disease. 

In order to find solutions to sustainable living, mining and farming, we 
must find solutions that enable us to work with the forces of the 
environment, rather than working against them; as this will enable 
forests and man-made forests to have a longer lifespan, one that 
supports the growth of biodiversity in flora and fauna while at the 
same time allows the farmer to continue his agricultural productivity.  

2.7.3.2 Actions  

1. Promote the planting of shrubs, minute algae, delicate fungi and herbal plants in a specific zone. 

Figure 10 Major Forested Areas in 
Manchester and areas particularly 
suitable for tree farming 
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2. Encourage the planting and growth of weeds and shrubs of stage one, as their characteristics of ruggedness and 
dynamism will allow them to take over exposed lands with poor soil conditions to build up its potential until the 
fertility level of the area is once again sufficient. 

3. Promote the practice of substituting weeds and smaller trees with specific species of edible plants with similar 
growth habits that will still enhance farming and safeguard forest systems and soil availability and conditions 
(see also Figure 2-5). 

 Leafy green weeds can be substituted for corn, cabbages, callaloo and so forth. 

 Leguminous crops such as beans, peas and groundnuts.  

 Irish and sweet potatoes can be used to substitute tuberous weeds. 

 Substituting smaller trees with fruit crops, namely oranges, mangoes, ackee, coffee and so on. 

 Highlight the significance of specific plants (medicinal properties, etc.) by displaying a native plant collection 
in specific areas of a reafforested area that may have been dismissed as weed. 

4. Encourage the reintroduction of native reptiles, animals and insects such as lizards, birds, snails, worms, etc to 
help to enhance the fauna and raise biodiversity. 

2.7.4 Carbon Credits and other Incentives to Tree Planting 

In Manchester, one of the biggest contributors to the emission of carbon has been through the bauxite mining 
plants, vehicular emissions, burning of dumpsites and or domestic waste and the traditional coal burning. The 
continuous loss of the natural vegetation, common throughout the Parish has also been a key factor to the slow 
removal of carbon in the air. Deforestation and lack of reforestation programmes are two of Manchester’s biggest 
problems and therefore new ways to address the excess carbon amounts in the depleting air quality needs to be 
addressed. 

The idea or concept of introducing ‘carbon credits’ is one that could be examined; not only does it improve an 
area’s air quality, but it can also be a way of earning revenue for a country. The exploration of more sustainable 
and clean renewable energy systems such as hybrid solar/wind electric generators can be options used to 
eliminate or reduce carbon dioxide emissions by replacing the traditional power generators that produce and 
emit greenhouse gases that contributes to global warming. The idea behind carbon sequestration credits or 
offsets are calculated by the amount of carbon emissions that would have been emitted with the assumption that 
a diesel or other traditional polluting electric generator was used to produce the same amount of electricity. 

There are a number of companies and electric utilities worldwide that are able to purchase these emission 
reduction carbon credits to replace the emissions from their coal burning electric power plants to meet regulatory 
requirements. It is recommended though, that carbon credits are verified, monitored and certified according to 
specific prerequisites for example The Kyoto Protocol to be purchased, traded or sold. The current price of a 
metric ton of carbon sequestered is estimates at roughly US$5 to $10. So for example a company that generates 
on average one million tonne of carbon annually and one year manages to reduce that emission amount to 
800,000 metric tonnes could sell the 200,000 metric tonnes that was reduced for a total of US$1-2 million. 

2.7.4.1 Actions 

1. Create afforestation programmes in areas closer to the urban centres and 
those areas in close proximity to major thoroughfares that will be geared 
towards the removal of carbon dioxide (CO2) from the atmosphere. Each 
tree planted would have the capacity to remove 50 pounds (22 kg) of 
carbon dioxide every year for at least 40 years, absorbing 1 ton of CO2 over 
its lifetime. 

2. Establishing more forested areas to be utilised as ‘carbon sinks’ to store 
carbon in living (branches, roots, and leaves) and dead biomass (leaf litter, 

Benefits of Carbon Credits 

 Provide carbon funds for 
renewable energy (RE) 
project implementation. 

 Reduce poverty and provide 
off-grid electricity. 

 Provide employment for 
carbon sequestration. 

 Boost economic 
development in rural 
communities. 

Source: http://www.ctrade.org 
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debris, and forest products) that can later be sold or traded to other countries. 

3. Promote the collection and storage of carbon in the atmosphere that can be used to generate funds for the 
development of projects geared towards exploring and implementing renewable energy systems (solar/wind). 
(See also Chapter 5, section on Energy: Renewable Energy Sources) 

2.8 Coastal and Marine Eco-systems  

2.8.1 Coastal Wetlands 

There are two types of wetlands found along the South Coast of 
Manchester. These are herbaceous swaps in fresh and brackish (salty) 
waters; and mangrove woodland in marine conditions. In the Canoe 
Valley area, both species can be primarily found along a lengthy narrow 
strip of wetland situated between the hill and the sea in Southern 
Manchester.  

The wetlands along the Manchester Southern coast supports ducks (and 
other bird species), crocodiles, fishes, and crustaceans. It is also home 
to mangroves and other plant life. Mangroves play the role of nursery 
and breeding grounds for a variety of marine life. It offers shelter and 
much needed nutrients to many species, as well as young fish 
populations. Mangroves help to hold excessive amounts of sediments 

and other pollutants/impurities with its extensive root systems thus protecting reefs from destruction. In this 
symbiotic (close) relationship, corals in return protect mangroves from damage by breaking the full force of 
waves. 

However, in recent decades, these environmentally sensitive areas have been threatened by human activities 
namely poor fishing practices by local fishermen, poor agricultural practices, improper sewage disposal, illegal 
housing developments, cutting down for coal burning and making fish pots, and so forth. Canoe Valley is home 
to several rare (manatees), endangered (turtles for example) and endemic species, the need has therefore 
emerged to tackle all these issues and find sustainable approaches to ensure the longevity of Manchester’s 
Southern coast wetlands.  

2.8.1.1 Advisory Policies 

1. Designate the area of the South Coast from Alligator Pond to Alligator Hole extending inland seven miles as a 
protected area, with its exact boundaries clearly delineated. 

2. Create a Sustainable Wetlands Zoning plan that will clearly delineate five main zones/areas of   activity. The 
proposed zones will include the following: 

 Educational zone: where instructional activities will be permitted for the benefit of students, general public 
and tourists. 

 Scientific zone: where non-destructive scientific research will be allowed in relatively undisturbed areas.  

 Recreational and tourism zone: where recreational activity will be allowed consistent with an area’s 
carrying capacity. 

 Nurseries and fisheries zone: where specific fish and crustacean stocks are properly monitored. 

 A Cultural and Heritage zone: where cultural activities and or monuments will be preserved. 

See, Chapter Six: Implementation: Putting it into Action, 6.4.3 Wetland Zoning Plan  

 

 

Mangroves along a section of the 
Alligator River, Manchester 
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2.8.1.2 Actions 

1. Review and update the South Coast Sustainable Development plan.  Evaluate progress of the plan and make 
changes where needed in order to achieve original goals.   

2. Conduct a research study on Alligator Pond for the purposes of identifying areas that should be protected.  The 
study will include a literature review, examination of land use plans, identification of environmental assets, and 
review of potential protecting agencies. 

3. Farmers should be helped with river basin management educational programmes that will enhance conservation 
efforts. 

4. Educate farmers on proper monitoring and effective use of artificial fertilisers, pesticides, herbicides and other 
chemicals to reduce the amount of pollutant that enters surface and underground water sources. 

5. Promote the usage of more organic fertilisers and methods of pest control on lands upstream in order to reduce 
artificial chemical use and nitrate runoff (no eutrophication in rivers and wetlands). Ladybugs or ladybirds should 
be used to do the job of pesticides to control aphids7. 

6. Encourage farmers to substitute herbicides with mulch to control weed growth. 

7. Wetlands should be promoted as educational sites for primary, secondary and tertiary institutions to visit to 
experience first hand the importance of these ecosystems. 

8. Promote tourism in these areas as an additional avenue towards public education on preservation of these 
areas. Guided tours can be done by foot and or by boat/canoe. 

9. Establish a mangrove replanting initiative through the efforts of voluntary groups at the public and private levels 
to help replace the lost mangrove vegetation in affected areas along the coastline. 

10. Launch a Manatee rehabilitation programme to help with the declining numbers. This will involve the breeding of 
manatees in captivity. 

11. Design and implement in strategic locations in the Canoe Valley area both above and underwater viewing areas 
that will be open to the local public and tourists to observe marine animals, birds, fish, insects, and plant life in 
their natural environment. Acrylic panels can be used to provide optical clarity and lightweight enclosures or 
partitions ideal for the underwater viewing areas. 

12. Ensure the protection of turtle nesting areas against sand mining activities by erecting proper signage to highlight 
these areas. 

2.8.2 Coral Reefs 

The coral reef ecosystems are the largest biological construction on earth 
and some of the most beautiful sights to behold. It holds a myriad of diverse 
marine life and provides part of the world’s food supply. They influence the 
preservation of coastal ecosystems such as mangroves, wetlands, sea 
grasses, and so on. Coral erosion helps in the construction of white sand 
beaches that attract tourists from all over the globe and is an economic asset 
to any country, Jamaica being no exception. 

Coral reefs are fragile and highly sensitive organisms, which require stable 
and controlled environmental conditions. Their degradation is evident today 
due to man’s dependency on the coastal environment for various economic 
activities; among the negative factors that coral reef ecosystems in the 
Alligator Pond area are faced with include: poor fishing practices especially 
dynamiting, improper sewage disposal from residential areas, increased 
sedimentation from uphill deforested areas, and agricultural runoff which has 
had catastrophic effects on the patch and fringe reefs found off the South 

                                                   
7 Insects infesting plants or crops. 

Damaged coral reefs    
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Coast. In many instances, coral reefs have been totally destroyed. 

The Alligator Pond has and is still facing all these negative impacts and is left with the scars to prove it (empty 
seafloors that once had coral reefs and lack of fisheries). It is therefore in everyone’s interest to ensure that 
these precious and fragile ecosystems be preserved for future generations through an effective sustainable coral 
reef management systems.  

2.8.2.1 Actions 

1. A pilot project for the development of artificial reefs8 (patch reefs9) could be established. This would be directed 
to increasing the productivity of corals in the Alligator Pond area.  

2. Explore and implement Eco-Reefs® to be used as artificial coral reefs. This technology is available and the 
company provides regional specialists to assist with reef rehabilitation projects. This type of technology provides 
a myriad of benefits. 

 

 

 

 

 

 

 

 

 

 

 

3. A workshop will be set up in the area to teach persons (local fishermen especially) these skills with the 
assistance of outside experts. 

4. Training programmes should be initiated to strengthen the effectiveness and efficiency of a body of voluntary 
taskforce members that will be given introductions to diving, water sampling, species monitoring and so on. The 
Discovery Bay Marine Laboratory can be a prospective provider for this type of training.  

5. Employ GIS technology as a management tool to monitor reef resources and to generate maps of corals located 
in the Alligator Pond area. 

6. A public awareness initiative should be set up to educate the general public on the coral reefs of Alligator Pond, 
the functions they serve, the negative impacts they face and how each individual can help to combat coral reef 
degradation. This could be done with the assistance of the Government and with the cooperation of local NGOs 
(Environmental and Nature/Wildlife NGOs). 

7. Promote the development of the coral reef ecosystems as a major tourist attraction in the area. Coral reefs will 
offer coexistent recreational opportunities such as glass bottom boat sightseeing, scuba diving, snorkeling. 

8. Create a Reef-Care Clean-up Programme that will be held on an annual basis. This will involve voluntary scuba 
divers picking up garbage and other foreign debris off the coral reefs and bringing it to the surface to be dumped 
or disposed of properly. This could be given exclusive media endorsement and coverage and popular figures in 
society could also be utilised in television commercials to promote the programme. 

 

                                                   
8An artificial reef is defined as natural or man-made objects, submerged in aquatic ecosystems 
9 Small, isolated reefs that grow up from the open bottom of the island platform or continental shelf 

EcoReefs® technology applied to reef rehabilitation project in Bunaken National Park, North Sulawesi, 
Indonesia                

(Source: © 2004 www.ecoreefs.com) 



 
2    The Natural Environment 

 
 
 

Manchester Local Sustainable Development Plan: 2030 & Beyond  2-36 

2.8.3 Beaches, Dunes and Seagrass Beds 

2.8.3.1 Beaches 

Beach processes can vary dramatically from one end of a particular beach to the other. There are several site-
specific factors such as extent and health of coral reefs, alterations to dune systems, sediment runoff from 
upland areas, and other human activities also affect coastal processes. Beaches of coral sand fringing the 
Alligator Cay and parts of the Manchester coast are vital and act as supporting systems to turtle nesting sites for 
four species of endangered turtles that are found within Jamaica, and it is also home to some American 
crocodiles; this displays the eco-sensitivity of the beaches.  

The beaches also support the activities of the local fishermen who store their boats and trade with fishmongers 
and consumers especially within the Alligator Pond fishing community. Beaches are built up by coral sand and 
dunes. With widespread damage to coral reefs (fringing and patch) there is the existing threat to beaches as they 
are heavily dependent on the wave erosion of reefs for deposits. Healthy coral reefs are allowed to grow or 
regenerate and it therefore necessitates an action plan to ensure their rejuvenation and sustainability to continue 
supplying building materials for beaches. 
Sand dunes are another important source of sand deposit and when dunes are disturbed by man-made 
developments this presents additional problems for the future regeneration and maintenance of Manchester’s 
beaches.  

There is therefore the need for a more holistic approach to coastal management through sustainable approaches 
that involve increased enforcement, proper fishing practices and greater public involvement and education on the 
importance of coastal preservation.  

2.8.3.2 Dunes 

Dunes are a buildup of wind-blown sand and although some 
sand dunes along the South Coast are devoid of vegetation, 
for the most part they are heavily covered with native coastal 
plants. These plants help to add stability to the dunes, as the 
root systems of the plants hold the sand together. The 
Alligator Pond area for instance has the largest sand dunes 
in the Caribbean and this is due to heavy winds which blow 
the sand that is then trapped by the vegetation. When this 
process is repeated, dunes become larger and larger.  

Like many other coastal and environmental systems, dunes 
are very sensitive and should always be protected. Dunes 
also play a dual role, and not only serve as an ecosystem for 
flora and fauna, but it helps to protect settlements and inland 
areas from storm surges or large swells as it absorbs the 
force of waves and this reduces the occurrence of flooding. Sand that is 
eroded by waves ends up adding to the beaches. The coral beaches are made 
up of clean sand and therefore dunes when eroded are in no way harmful to 
coral reefs or water quality. 

In recent years, the South Coast dunes have been eroded by informal 
developments and the area has since experienced increases in flooding. The 
natural vegetation that covers the dunes has oftentimes too many been 
removed to accommodate these developments that include both housing and 
commercial establishments. Exposed dunes are then left vulnerable to the 

 
“We have a moral obligation 
toward the preservation of our 
seas and oceans and must 
make the effort to hold on to 
one of the great masterpieces 
of creation.  It is through that 
commitment that an effective 
coastal management system 
will emerge”. 
 
Jacques Yves Cousteau 

Along the shoreline of the Canoe Valley 
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elements such as wind, rain and wave erosion. It will be important for these dunes to be declared no build zones 
and more enforcement are implemented. Replanting of native vegetation will also be essential to ensure that 
sand is consistently trapped for continued building of these systems.  

 
2.8.3.2.1 Advisory Policies 

1. Declare sand dunes in areas of South Manchester ‘No Build Zones’ to protect them from man-made induced 
erosion. 

Please refer to The Built Environment: Disaster Mitigation and Management: Flooding  

2.8.3.3 Seagrass Beds 

Seagrasses are plants found below the water along much of Manchester’s coastline and have evolved to 
become adapted to marine conditions. They possess leaves, roots, flowers and seeds and have the capacity to 
produce their own food through photosynthesis. The absence of strong supportive stems and trunks when 
compared to plants found on land (terrestrial) enables the blades of the seagrass to remain flexible against the 
waves and currents in its underwater environment presenting the perfect habitat and refuge for young fishes and 
crustaceans that are commercially and recreationally important to the Alligator Pond fishermen.  

A sole acre of seagrass can support as many as 40,000 fishes; seagrass beds therefore represent one of the 
most significant and highly productive habitats in the marine systems closer to shore. These areas are highly 
susceptible to human activities and are especially affected by increases in population growth or an area’s overall 
carrying capacity. Due to their sensitivity to water quality, they are recognised for being great indicators for the 
health of coastal ecosystems. 

Maintaining seagrasses in Manchester’s coastal waters is often threatened by increases in pollution (sewage 
especially), sedimentation caused by run-off, and artificial chemicals used by farmers in areas such as Cross 
Keys and Asia. It will be important to ensure that seagrass beds are cared for in order to retain their ecological 
and economical value to the Parish.  

 
2.8.3.3.1 Actions 

1. Ensure the protection of seagrass beds through public education that examines and highlights their importance 
and functions. 

2. Explore seagrass replanting programs for areas that are depleted to help in replenishing fish numbers. 

2.9 Water, Energy and Waste Management 

Critical aspects of Manchester’s cool, clean, green vision have to do with the supply and use of water and 
energy and the management of pollutants and wastes.  This chapter addresses the protection of natural 
ecosystems which, within limits, perform these services.  

Other solutions to water and energy shortages and to waste management involve changes in behaviour and the 
use of sustainable technologies.  Both are more appropriately dealt with as part of the built environment and are 
therefore addressed in Chapter 5.   

2.10 An Environmental Framework for Open Space and Development 

Manchester’s protected areas, ecosystem restoration and environmental improvement initiatives must be 
coordinated within a coherent framework of land and resource use decisions.  That framework needs to be 
based on an assessment of the suitability of various areas for development.   
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2.10.1 The Approach to Preparing a Framework 

Typically, the steps in an assessment of land use suitability include:   

1. Identifying the values that stakeholders place on local natural resources and their “ecosystem 
services;” 

2. Identifying areas affected by natural hazards and man-induced disasters;  

3. Overlaying maps of those natural resources and hazards, weighted according to relative value or 
severity; 

4. Treating the resulting coloured areas as the permanently undeveloped open space frame; and 

5. Phasing development and infrastructure investment in the “suitable” (white or light-coloured) areas.   

Factors typically addressed in assessing overall suitability for development are shown in Figure 2-8. 

The term “open space” is often used to refer to lands containing non-urban activities.  However, it can and 
should have a broader meaning, covering: 

 Protected Areas; 

 Areas suitable for forest protection and reafforestation (see Section: 2.7); 

 Lands with a range of recreational uses, including hiking, birding, swimming, caving, hunting and similar 
activities that have both economic and environmental effects; 

 Private productive lands, including farms and some extractive industries, termed “working landscapes;” 

 Areas which people wish to see preserved to provide visual relief and/or to promote efficient urban patterns;  

 Urban and community parks;  

 Transportation and utility rights of way;  

 Areas suitable for water storage, solid waste management sites, wind farms and future solar farms; and  

 Unbuildable areas, such as steep slopes, floodplains, areas with a history of flooding, sinkholes and gullies. 

If these elements are included, it becomes easier to identify a framework that links large open spaces for 
purposes of wildlife movement, recreation, tourism and visual relief.  Plans that focus on the locality’s most 
immediate concerns may miss the opportunity to develop a coherent framework.   

2.10.2 The Recommended Elements of Manchester’s Framework 

The challenge for Manchester is to develop a framework adapted to local conditions, protecting unique features, 
such as caves and sinkholes, and restoring deforested areas wherever feasible.  As described above (see 
Sections 2.4 and 2.5): 

 A majority of the Parish has in some way been degraded, at least once.  The natural forest which once covered 
the Parish was reduced dramatically in the eighteenth and nineteenth centuries by the coffee, pimento and other 
plantations.  The remnant forest left by the plantations has been and continues to be lost to hillside farming. 

 Compounding these changes, bauxite mining has removed much of the agricultural land cover, further 
reduced the tree cover, degraded soils and altered drainage and will continue to do so for several decades. 

Figures 2-7, 2-8, 2-9 and 2-10 suggest an approach that captures the concerns of Sector Working Group 
participants and other stakeholders and will help to guide more coordinated and defensible decisions. 
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Figure 11 Diagram showing how to overlay maps of conditions (or “factors”) typically considered unsuitable for 
development. 

The range of factors present in a given locality will vary from none to all and may include some not shown in this 
diagram. By mapping the conditions and superimposing (overlaying) the maps, a basic, multi-use open space 
system emerges, which provides the framework within which development can take place. 
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Remaining secondary forest, disturbed and undisturbed 

Fragile, highly erodible soils 

High quality agricultural land 

Areas with high drainage risk / floodplains 

Fault and earthquake caution zones  

Natural depressions, sinkholes and caves 

Designated / proposed Protected Areas 

Wetlands 
 

Preserve as Open Space (restrict to non-developed  uses) 

Beaches and sand dunes 

River / riparian corridors (Need Milk River at Scott’s Pass) 

Figure 12 Factors comprising Manchester’s recommended Open Space/Development Framework. 
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High quality views and vistas 

Areas suitable for reforestation to reinforce the forest ring 

Forested ridgelines visible from critical viewpoints 

River / riparian corridors (Need Milk River at Scott’s Pass) 

Relocation farmstead areas 

Areas suitable for large parks and active recreation 

Cultural heritage sites 

Evaluation Factors 

Figure 13 Factors to be evaluated for Development or Open Space Use on a case by case basis 

A 

B 

C

C2 

Figure 14 Components of the recommended approach to an Open Space and Development Framework for Manchester 

A: Restriction factors; B: Evaluation factors; C: The combined product – 1.Open Space and 2. Development Framework 

Areas Suitable for Development -- according to land use and 
density designations / criteria 

Restricted areas + some evaluation areas 

Open Space Framework 
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2.10.3 Geographic Recommendations and Policies 

As the Parish geographic data base becomes more refined, it will be possible to overlay the restriction and 
evaluation factors listed in Figures 2-10 to produce a composite framework for open space and development.   

2.10.3.1 Priority Targets 

Table 2.1 and Figure 2-11 represent a preliminary and coarse-scale version of the framework based upon 
already identified target areas and features and suggested criteria for judging significance.   
 

Table 2.1   Priority Target Areas for Open Space (Non-Developed Land Uses / No-build Areas) 
 

RESTRICTION FACTORS GENERAL LOCATIONS 
1. Remaining secondary forest, disturbed and undisturbed  

2. High quality agricultural land  

3. Fragile, highly erodible soils  

4. Natural depressions, sinkholes and caves  

5. Wetlands  

6. Areas with high drainage risk / floodplains  

7. River / riparian corridors Milk River at Scott’s Pass)  

8. Beaches and sand dunes  

9. Fault and earthquake caution zones  

10. Designated / proposed Protected Areas Canoe Valley; Alligator Pond; Essex Valley; Forest Reserves; … 

EVALUATION FACTORS  

1. High quality views and vistas  

2. Areas suitable for reforestation to reinforce the forest ring Walderston- Chudleigh; Melrose-Shooter’s Hill; Harmons-Content 

3. Forested ridgelines visible from critical viewpoints  

4. River / riparian corridors  (Milk River at Scott’s Pass)  

5. Relocation farmsteads  

6.  Areas suitable for large parks and active recreation  

7. Cultural Heritage Sites  

2.10.3.2 Advisory Policies 

1. The existing Forest Ring is to be protected from further incursion and reinforced by reforestation for multi-use 
agro-forestry.  A priority target for reafforestation lies between Williamsfield and Christiana. 

2. Manchester will apply current legislation forbidding new development in areas susceptible to flooding or other 
natural disasters, giving particular attention to the south-west edge of the plateau. 

3. Manchester will pursue the recommendations of the 1964 Soil Survey10 (together with any updated advice from 
relevant ministries) and as further discussed in Section 4.5, Agriculture, as follows:  

 The Mountains should be in tree crops, timber, food trees, with coffee and cocoa in suitable sheltered 
areas.  Food crops on gentle slopes could be incorporated … provided the necessary conservation 
methods are carried out. Timber planting on badly degraded lands would have a beneficial effect.  

 Cultivation on steep, bare, rocky slopes of the Limestone Plateau should be strongly discouraged. The 
reestablishment of forest and the prevention of the destruction of existing woodland are the only 
solutions for good land-use. 

                                                   
10 Soil and Land Use Surveys, No 17, Parish of Manchester.  Imperial College of Tropical Agriculture, July 1964 
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4. The Parish of Manchester will promote the expansion of greenhouse production combined with hillside replanting 

with fruit and timber trees. 

5. Manchester will also support controlled plantations of non-invasive fast-growing wood to be coppiced for 
yamsticks, fishpots and fuelwood.11  

6. Manchester will continue to pursue the conservation of Alligator Pond River, Canoe Valley and its rivers, Alligator 
Reef, the offshore banks and the Alligator Pond Dunes as a priority for the welfare and safety of local fishing 
communities and residents.  

7. Manchester will promote the protection of caves, which are of ecological importance and the basis for expanding 
caving visits.  

8. The Parish will encourage respect for the protection of and open access to vistas, viewpoints and heritage 
landscapes. 

9. Research and designate other areas of Manchester, in addition to those areas currently being considered for 
protection, as protected areas or areas with restricted activities.  Certain areas of the Parish are garnering 
significant attention, but attention needs to be given to lesser known areas. This could be done in conjunction 
with efforts to identify/protect no-mining areas. 

2.10.3.3 Actions 

1. Manchester will continue its efforts to complete the disaster mapping for the entire Parish, including landslide 
and flood events and landslide and flood-prone areas. 

2. Manchester will encourage study of its wet limestone forests to establish a monitoring baseline.  

3. The Parish will support the efforts of the Christiana Potato Growers’ Cooperative Association in seek funding to 
finance the expansion of a program of greenhouse production and tree-planting.  

                                                   
11  The Forestry Department recommends Leucaena rather than Calliandra for Manchester’s relatively dry climate.   
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2.11 The Benefits of Environmentally Responsible Actions and Services 

Achievement of this component of the Cool, Clean Green Vision has two principal aspects: 
 Personal and community awareness and responsibility – addressed below; and 
 Government and private sector awareness and responsibility in the provision of infrastructure and public 

services – addressed as part of developing and improving the Built Environment in Chapter 5. 

Taking personal and community responsibility for sustainable action requires: 

 Awareness and knowledge; and 

 Commitment and a belief in the possibility of change. 

While the need for heightened awareness and deepened knowledge is a real and continuing concern, these 
efforts are often undermined by feelings of powerlessness and hopelessness and by the lack of leadership and 
capacity to take effective action.  

Even when overwhelmed by fear, as many are, for example, in face of the sudden changes that accompany 
mining, many people become resigned to the disruption of their lives and productivity.  Their focus on short-term 
survival is reinforced by the experience.  In the circumstances, it is hard to expect a growth in a commitment to 
“live green.” 

The present social environment places great responsibility on schools.  However, if schools are to teach 
environmental principles, they will need additional resources and information on the topic.  One cost-effective 
way to provide resources is to create website about environmental issues specific to Jamaica and Manchester. 
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