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Executive Summary 

 
In 2015, the Government of Jamaica (GOJ) submitted a finance request to the Caribbean 
Development Bank (CDB) to support a project for the Rehabilitation of the Hermitage Dam. The 
Dam, constructed in 1924 and placed into operation in 1927, presently serves an estimated 40% of 
the total population of Kingston and St. Andrew. However, since its construction 88 years ago, the 
National Water Commission (NWC) operated facility has not undergone any significant upgrades or 
maintenance, except during the period 1939-1944, when a grout programme was undertaken to fix a 
crack in the dam. Recent studies conducted at the Hermitage Dam in 1992 and 2014, revealed the 
dam is structurally sound, but is threatened by other immediate issues.  
 
This current study focuses on the Rehabilitation of the Hermitage Dam. The main objective of the 
study is to identify appropriate engineering works which can be undertaken in the short-term to restore 
the capacity of the dam to at least 80-90% of its built capacity, including identifying the beneficial use 
of sediments accumulated and to examine the environmental and social impacts, including exploration 
of cross-cutting themes such as gender and natural hazard and climate change risks associated with 
any proposed restoration measures. 
 
This report has been prepared to support the rehabilitation study by identifying and assessing the 
environmental and social impacts associated with proposed civil engineering works for the 
rehabilitation of the Hermitage Dam. 
 
Project Objective  
 
The desilting of the Hermitage Dam is part of the NWC’s long-term project goals to enhance the 
delivery of water supply to its customers in the KSA, while making its system drought resistant. 
Through the Hermitage Dam Rehabilitation Study, the NWC is seeking to improve its water 
service/delivery systems by restoring much of the storage capacity of the reservoir.  
 
Project Location and Design 

The Hermitage Dam is located in the community of Hermitage in the parish of St. Andrew. The 

reservoir is fed by three primary river sources, the Wag Water, Moresham and Ginger1 Rivers. The 

Campbell Mountain Spring and Boar River are also water sources for the Dam. Located in the Blue 

Mountain North Basin, the reservoir is situated in the Wag Water Watershed, in close proximity to 

the headwaters of the Wag Water River. The Dam falls entirely within the Forest Reserve boundary 

of the Watershed and the Hermitage Catchment  

At this time the engineering and construction works proposed for the Rehabilitation of the Hermitage 
Dam will include Reinforcement of the dam and other physical structures.  
  

 
1 The Ginger River is a tributary of the Wag Water River 
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1. Reinforcement of Dam Facilities 
 

Grouting of the dam is the primary structural stabilisation work which will be undertaken at the 
Hermitage Dam. The grouting programme is designed to stabilise the dam and will involve the drilling 
of holes from the top to the bottom of the dam and filling them with grout. Additionally, several holes 
will be drilled at the base of the dam and filled with grout. New measuring instruments will also be 
added to the dam. The instruments will include piezometers for leak detection and monitoring of the 
uplift of the dam. The existing ‘Pendulum’ at the facility will also be replaced. The instrument which 
measures the flexing or internal lateral deformations of the concrete dam is not currently functional.  

 
 
Legislative and Policy Framework 
 
The national policies applicable to this project are the Draft National Water Sector Policy (2004) and 
the Watershed Policy for Jamaica (2003).  
 
The legislation applicable to this project include: 
 
1. The Natural Resources Conservation Authority Act, 2001 
2. The Natural Resources (Prescribed Areas) (Prohibition of Categories of Enterprise, Construction 

and Development) Order, 1996 
3. The Natural Resources (Prescribed Areas) (Prohibition of Categories of Enterprise, Construction 

and Development) (Amendment) Order, 2015 
4. The Natural Resources Conservation (Permits and Licences) Regulations, 1996 
5. The Natural Resources Conservation (Permits and Licences) (Amendment) Regulations, 2015 
6. The Natural Resources Conservation, (Ambient Air Quality Standards) Regulations, 1996  
7. National Solid Waste Management Act 2001 
8. Town and Country Planning Act, 1957 
9. The Wildlife Protection Act, 1945 
10. Flood Control Act, 1958 
11. Watershed Protection Act, 1963 
12. Water Resources Act, 1995 
13. The Forest Act, 1996 
14. Disaster Management Act, 2015 
 
Baseline 
 
1. Hazards 
 
The project area is susceptible to earthquake and landslide hazards.  
 
2. Ecology (terrestrial and freshwater) 
 

• A total of 90 species of plants representing 50 families were identified around the reservoir - this 
includes 50 trees, 23 shrubs, 9 vines, 3 herbs, 3 grasses and 2 orchids 
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• Over 64 bird species (42 residents, 17 endemics and 5 migrants) were identified during the 
assessment. Twenty-two (22) species of wetland birds were also identified. Forty-three of the 64 
bird species were terrestrial.  

 

• The water quality parameters for water of the Hermitage Reservoir (measured in raw water 
entering the Constant Spring Plant) are predominantly well within the typical range for Jamaican 
rivers. The data for nitrates and phosphates were consistent with values cited by Edwards (2002).  
However, turbidity levels are generally elevated.  

 

• The high turbidity in the water of the Hermitage reservoir is associated with high surface diversion 
of silt deposits during the rainy season.  A ten-fold increase in turbidity occurred during the peak 
rainfall period in October and November when compared with drier months (March to April and 
Jun to August) which may create problems for water treatment. 

 
3. Social  
 
There are two impact zones which fall within the scope of influence of the Hermitage Dam: 

• Regional Impact Zone (RIZ) 

• Local Impact Zone (LIZ) 
 
The zones encompass the communities, districts and areas which have a direct impact on the 
functioning and stability of the Dam and those which could be potentially impacted by the Dam in 
the event of leaks and/or structural failure. The potential impact ranges from negligible to severe for 
the communities within the RIZ. 
 

a. Regional Impact Zone  
 

The Regional Impact Zone (RIZ) of the Dam includes communities located upstream and 
downstream of the reservoir, including those situated along the Wag Water River. 
 
The Regional Impact Zone of the Dam includes approximately 15-17 communities, spanning 
the parishes of St. Andrew and St. Mary. The communities include: 

 
 

• Woodford  • Cascade • Freetown 

• Hermitage • Golden Spring • Stony Hill 

• Bowden Hill • Temple Hall  • Halls Green 

• Tom’s River • Castleton • Broadgate 

• Annotto Bay • Friendship Gap • Devon Pen 

• Scotts Hall • Chovey  

 
The communities have an estimated combined population size of 26,400 persons. A 
breakdown of the population by gender revealed males account for approximately 52% of the 
total population. An approximate gender ratio for the regional impact zone, shows there are 
109.8 males for every 100 females. 
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b. Local Impact Zone  
 

The Local Impact Zone includes (i) communities that could potentially face moderate to 
adverse impacts from a potential leak and/or structural failure of the Dam and (ii) 
communities which directly threaten the stability and functionality of the Dam. There are eight 
(8) communities that fall within the local impact zone of the Hermitage Dam. The 
communities include: Golden Spring, Hermitage, Stony Hill, Temple Hall, Halls Green, 
Bowden Hill, Woodford and Freetown. The communities have a total population of 
approximately 15,900 persons. Golden Spring and Stony Hill are the two most populous 
communities in the impact zone, accounting for between 40-45% of the total population of 
the impact zone.  

 
Community Consultation: Use of Hermitage Reservoir and Wag Water River 
 
The Hermitage Reservoir is used by residents of the Bowden Hill, Hermitage and Woodford 
community for several purposes, including recreational fishing. Fishing within the reservoir has been 
a long-standing activity, which residents note has been ongoing for more than 40 years. While residents 
noted that the activity is mainly recreational and supports predominantly domestic needs, occasionally 
fish is sold to make earnings. On a reconnaissance visit to the Dam site, there were several fish nets 
observed strewn along the banks of the reservoir. 
 
Rafting across the reservoir is another activity which brings community members in direct contact 
with the water storage facility. Rafts are used mainly by farmers to access the hills to reap wild yam 
and cultivate crops. Men are said to be the major users of the dam’s reservoir. 
 
Swimming within the reservoir is no longer done by residents, due to the strict monitoring of the Dam 
by the NWC. 
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1. Use of Hermitage Dam Bridge 
 
Community members from the Bowden Hill and Hermitage communities are the most frequent users 
of the Dam’s footbridge. The bridge which is used mainly by children and farmers, is the only access 
path which directly links the Bowden Hill community to the Hermitage community. An existing bridge 
which once served both communities was destroyed. 
 
2. General Use of the Hermitage Dam 
 
Bird watching is a popular recreational activity which is carried out within the general vicinity of the 
Hermitage Dam. The Wag Water Watershed is a popular location for bird watchers. The Dam serves 
as a key access point into the watershed.  
 
3. Use of the Wag Water River 
 
The Wag Water River is used extensively by community members upstream and downstream of the 
Hermitage Dam. Upstream of the Dam, the Wag Water River is used as a domestic, recreational and 
commercial water source to provide potable water for households, as well as for the irrigation of farms 
and rearing of animals. Downstream of the dam, the river is used in a similar way, but varies by 
community. In the Golden Spring community, the river is now used mainly for recreational purposes 
(swimming and fishing). However, the activities are not being carried out as frequently in recent time, 
as residents have noted that increased sediment loading has resulted in the river being overgrown by 
instream vegetation, including the presence of morass areas. The use of the river to support domestic 
activities is also not as prevalent. 
 
Impact Identification and Assessment 
 
One (1) significant environmental impact was identified associated with the construction phase.  There 
were no negative environmental impacts associated with the operational phase. 
 
All activities associated with the decommissioning phase were deemed to have significant 
environmental impacts. 
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 Aspects/ Potential 
Negative Impacts 

Significant Status 
Rank 

Mitigation Measures 

Construction Phase 

1.  Noise Pollution 
Nuisance to persons 

• Habitat disturbance 

• Hearing impairment 
(temporary, permanent) 

 

Minor - Moderate  • Provide workers with the necessary Personal Protective Equipment (PPE) e.g. hearing 
protection and ensure that they are worn 

• Sensitise residents in the area to the types of activities that will take place ahead of the 
works and assign a liaison person with whom the residents can relate 

• Provide signage to indicate construction activities, period and location 

• Ensure project activities are scheduled during working hours of 7:00 a.m. to 7:00 p.m. 

• Operate well maintained vehicles and equipment 

2.  • Air pollution 

• Health impacts e.g. 
respiratory problems 
 

 

Minor-Moderate • Cover haulage vehicles transporting aggregate, soil and cement 

• Cover and/or wet onsite stockpiles of aggregate, soil etc. 

• Ensure proper stock piling/storage and disposal of solid waste  

• Wet cleared land areas regularly  

• Use water sprays to minimise dust 

• Provide workers with the necessary Personal Protective Equipment (PPE) e.g. dust 
masks and ensure that they are worn 

• Operate well maintained vehicles and equipment 

3.  Vegetation Loss / 
Disturbance of Biological 
Communities 

• Habitat destruction 

• Disruption of 
ecosystems 

Negligible  • Only areas that are absolutely necessary for clearance should be cleared. Special 
attention must be paid to the clearance of vegetation on steep slopes, as removal may 
result in landslides.  

• In areas where vegetation has been removed and the lands have not been converted to 
permanent land uses re-vegetation exercises should be undertaken.  

4.  Pollution of Land and 
Water  

• Disruption of local 
groups   

• Disruption of aquatic 
species 

Minor   • Any excavated material removed (for construction and maintenance)must not be 
deposited within the Wag Water River watercourse or floodplain of the watercourse 

• Implement pollution control measures to reduce nuisance exposure for sensitive social 
receptors 

• A Waste Management, Spill Management and Pollution Control Plan should be 
prepared (and submitted to the relevant authorities) which includes all aspects of the 
proposed works and the physical areas of the proposed project, including procedures 
and measures for the management of solid waste, wastewater, sewage and hazardous 
waste. 
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 Aspects/ Potential 
Negative Impacts 

Significant Status 
Rank 

Mitigation Measures 

• Solid waste should be separated into organics, recyclables and garbage on site, prior to 
disposal. Recyclables can be disposed of at approved recycling centres. 

• Contain garbage and construction debris onsite until disposal at the approved 
municipal disposal site using receptacles/skips with lids that can be secured to prevent 
unwanted intrusion by feral animals 

• Receptacles/skips should be emptied periodically to prevent the overflow of solid 
waste 

• Prohibit burning of solid waste on project sites 

• Excavated earth materials, including vegetation should be properly contained and 
disposed 

• Portable sanitary conveniences should be provided onsite for workers.  

• Utilise the services of a reputable company that should only dispose of sewage at an 
approved municipal treatment plant 

• All facilities designated for the storage of hazardous waste should be clearly labelled  

• All workers must be trained in the handling, use, care, storage and disposal of 
hazardous materials 

• Hazardous materials must be separated and stored according to manufacturers’ 
requirements   

• If fuel is being stored on site in large quantities, fuel/oil storage tanks should be 
surrounded by bund walls for purposes of containment in the event of a spill. The 
bund walls should have a containment volume of 110% of the maximum volume 
being stored in the tank. 

• Hazardous chemicals should also be stored on spill pallets or in a bund wall or some 
type of secondary containment infrastructure  

• Utilise proper dispensing equipment 

• Have spill containment and clean-up equipment on site and dispose of waste in 
accordance with best practices 

• Develop an Emergency Preparedness and Response Plan and train workers 
accordingly to address spills 

•  

5.  Loss of Community Access  Minor • Sensitise community members about the safety risks associated with demolition of the 
existing footbridge and its re-construction 
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 Aspects/ Potential 
Negative Impacts 

Significant Status 
Rank 

Mitigation Measures 

• Erect barriers to prevent pedestrian access to the site during construction 

6.  Traffic Congestion 

• Immobility Vehicle-
vehicle conflicts 

• Vehicle-pedestrian 
conflicts 

• Delayed traffic 
movements 

• Damage to road 
infrastructure 

• Alteration of private 
property 

Moderate • Erect traffic signs along main transportation route and in sensitive areas such as 
schools  

• Erect traffic assisting devices at the entrance/exit of construction sites and corners 
e.g. mirrors, flagmen, etc. 

• Trucks transporting construction material should be advised to comply with the speed 
limits  

• Use traffic signals or flagmen to manage traffic flows where road improvement works 
are being undertaken  

• Advise schools and residents of the proposed project construction schedule and seek 
their buy-in and support  

7.  Reduction in Visual 
aesthetics 

Negligible • Work area should be kept clean 

• All garbage and waste materials should be properly contained 

8.  Depletion of water 
resources 

Negligible • Utilise low water consumption equipment  

• Practice onsite water reuse and recycling where possible and practical    

9.  Injury and/or death due to 
accidents during 
construction work 
 
 
 

Significant • Erect signs during construction activities  

• Provide workers with the necessary Personal Protective Equipment (PPE)  

• Train construction personnel in good safety practices and emergency preparedness 
and response measures  

Decommissioning Phase 

10.  Land and water pollution  

• Solid waste 
 

Significant • Properly contain garbage and other debris for disposal at the approved dumpsite  

• The disposal of large components will need to be done with the approval of the 
National Solid Waste Management Authority (NSWMA) 

11.  Noise 

• Nuisance to persons 

• Habitat disturbance 

• Hearing impairment 
(temporary, permanent) 

Significant • Advise community members of the times that decommissioning activities will take 
place 

• Ensure that decommissioning activities are undertaken within the stipulated times  

• Provide workers with the necessary Personal Protective Equipment (PPE) e.g. hearing 
protection and ensure that they are worn  
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 Aspects/ Potential 
Negative Impacts 

Significant Status 
Rank 

Mitigation Measures 

12.  Land and water pollution  

• Human Waste 

• Fuel and Chemical 
Spills 

 

Significant • Use a reputable company to provide portable toilets for workers 

• The company should only dispose of sewage at an approved municipal treatment 
plant  

• Store fuel with secondary spill containment infrastructure  

• Utilise proper dispensing equipment  

• Have spill containment and clean-up equipment on site and dispose of waste in 
accordance with best practices  

• Develop an Emergency Preparedness and Response Plan and train workers 
accordingly 

13.  Accidents/Injury due to 
Decommissioning work  
 

Significant • Erect signs during decommissioning activities  

• Provide workers with the necessary Personal Protective Equipment (PPE)  

• Train construction personnel in good safety practices and emergency preparedness 
and response measures  
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1 Introduction and Background 
 
In 2015, the Government of Jamaica (GOJ) submitted a finance request to the Caribbean 
Development Bank (CDB) to support a project for the Rehabilitation of the Hermitage Dam. The 
Dam, constructed in 1924 and placed into operation in 1927, presently serves an estimated 40% of 
the total population of Kingston and St. Andrew. However, since its construction 88 years ago, the 
National Water Commission (NWC) operated facility has not undergone any significant upgrades or 
maintenance, except during the period 1939-1944, when a grout programme was undertaken to fix a 
crack in the dam. Recent studies conducted at the Hermitage Dam in 1992 and 2014, revealed the 
dam is structurally sound, but is threatened by other immediate issues. The findings and 
recommendations of the 1992 study by Wallace Evans Jamaica Limited included the following: 

• The high uplift pressure identified in a previous study (1976) was still present, but had not 
increased. A reduction in uplift pressure would improve safety factors. 

• There were no signs of permanent movement of the dam 

• A maximum credible earthquake event could result in cracking at the dam foundation interface 
and in the dam itself, but is unlikely to result in the dam failing by sliding or overturning. 
“However increased uplift pressures and seepage arising from potential cracking could have serious implications 
with respect to post earthquake static stability of the dam.” 

• Implementation of a warning system at the Hermitage Dam 

• Implementation of remedial works involving placing additional concrete at the downstream 
end of the dam and improving drainage with some low pressure grouting of the upstream toe 
of the dam.  

• Desilting of the reservoir adjacent to the upstream face of the dam as silt loading on the dam 
is reducing safety factors. 

 
The 2014 study conducted by Smith Warner International confirmed some of the earlier findings of 
the 1992 study, concluding that the dam structure appeared structurally sound, but required “routine 
structural maintenance to remove accumulating rust on steel members and repair surfaces with 
evidence of spalling”. Additionally it concluded desilting of the dam was an “urgent project” based on 
the reduced capacity of the reservoir and the increased water demands from the growing population 
of Kingston and St. Andrew. The build-up of silt had reduced the capacity of the dam to approximately 
65% of its total capacity. This finding was supported by an earlier 2013 Hydrographic Survey which 
indicated that the dam built with a maximum storage capacity of 1.89 million m3, had a present capacity 
of 1.23 million m3 due to increased siltation. The investigation revealed that intakes below 12m (40ft), 
including the scour valve have been totally blocked off by sediments; which means only two (2) of the 
four (4) inlet valves at the Dam are void of sediments and functioning properly. 
 
The NWC, based on the findings of the studies, noted that its immediate concern in relation to the 
operation of the Hermitage Dam is to identify solutions to address the 35% reduction in its storage 
capacity and the reduced efficiency of its intake facilities. Both issues are considered urgent due to 
increased water demands to meet the growing population of Kingston and St. Andrew and changing 
climatic conditions which has led to more extensive drought events. In 2009, extended drought 
conditions reduced the capacity of the Hermitage Dam to approximately 26% of its total storage 
capacity. In 2013 and 2014, similar drought conditions reduced the level of water in the dam to 
approximately 45% of its storage capacity; creating an extended water supply crisis in the parishes of 
Kingston and St. Andrew.  According to reports from the NWC, during the drought period of 2014, 
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the production of the Hermitage Dam fell to 22,000 m3 daily; less than 50% of the Kingston and St. 
Andrew (KSA) daily water demand. The Hermitage Dam is designed to produce 68,000 m3 of water 
each day to meet water supply demands, but currently supplies only 41,000 m3

 with 16 hours of 
operation each day.  
 
With limited storage capacity, periods of drought create significant water supply deficit issues, which 
the NWC has indicated results in “several schools, households and businesses being adversely affected 
and stringent water restrictions being implemented”. 
 
This current study focuses on the Rehabilitation of the Hermitage Dam. The main objective of the 
study is to identify appropriate engineering works which can be undertaken in the short-term to restore 
the capacity of the dam to at least 80-90% of its built capacity, including identifying the beneficial use 
of sediments accumulated and to examine the environmental and social impacts, including exploration 
of cross-cutting themes such as gender and natural hazard and climate change risks associated with 
any proposed restoration measures. 
 
This report has been prepared to support the rehabilitation study by identifying and assessing the 
environmental and social impacts associated with proposed civil engineering works for the 
rehabilitation of the Hermitage Dam. Presented in the report is (i) an overview of project, including 
location (ii) description of the regulatory framework to guide proposed works (iii) description of 
physical, biological and social baseline conditions (iv) identification and assessment of potential 
and/or likely changes to baseline conditions based on the extent and scale of works to be undertaken 
as part of the rehabilitation of the Hermitage Dam and (v) an outline of the mitigation and monitoring 
measures to address impacts which may adversely affect the physical, biological and social 
environment. 
 

2 Project Description 

 Project Rationale and Objective 
 
The NWC is the main supplier of potable water supply in Jamaica. The utility company produces 

more than 90% of Jamaica’s water supply. The company meets water demands using a network 

consisting of more than 160 underground wells, more than 116 river sources (via treatment plants) 

and 147 springs. Between 2007 and 2014, annual water production ranged from 285,000 to 304,000 

mega-litres per annum.  The data showed that during periods of extreme drought (e.g. 2009, 2013 & 

2014) or following a major drought event (e.g. 2007 & 2010), production remained below 300,000 

mega-litres per annum within the last eight (8) years (Tab.1).  
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Table 1: Jamaica Annual Water Production and Consumption, 2007-2014 

Year 2007 2008 2009 2010 2011 2012 2013 2014p 

Water 

production 

(megalitres)  

292,320.1 292,994.5 299,294.0 285,093.1 303,050.6 302,423.8 298,029.2 296,139.5 

Water 

consumption 

(Megalitres) 

99,816.2 93,024.9 92,697.8 97,882.8 103,264.1 94,413.7 92,286.2 82,829.2 

KSA/St. Thomas 

Water 

Consumption 

36,343.5 35,280.4 33,421.5 33,037.2 36,620.1 37,256.5 33,790.2 29,334.6 

p- preliminary 

Source: PIOJ, various years 

 
Water production, as expected, had an adverse impact on the overall consumption rate, but 
had limited, to no impact on demand. The water sector data showed that while production 
fluctuated over the eight year period, the number of water connections grew by approximately 
9% nationally (Table 2); highlighting a growing demand for water linked primarily to 
population increase. The trend revealed by the data is consistent with figures released by the 
NWC between 2014 and 2015, showing that the demand for water had increased by as much 
as 50% in some areas in Jamaica.  

 

Table 2: Number of Water Connections, 2007-2014 

Year 2007 2008 2009 2010 2011 2012 2013 2014p 

Jamaica 428,813 437,280 416,888 435,874 447,261 454,035 459,563 466,695 

KSA/St. 

Thomas 

119,920 120,841 115,614 120,956 125,106 124,828 125,087 126,956 

p- preliminary 

Source: PIOJ, various years 

 
Over the last 5-6 years, the National Water Commission has undertaken several 
comprehensive water projects to improve access to a steady supply of potable water across 
the island. The projects are in response to inefficient water infrastructure, the overall growth 
in population size and the need to build drought resilience. Many of the projects have focused 
on increasing production and improving service delivery in the Kingston Metropolitan Area 
(KMA), due to population growth in this region and the frequent water restrictions faced by 
the population during extreme drought events. During the dry season, new water management 
plans are generally implemented, guiding the daily use of water in service areas. The restrictions 
are often very rigid, impacting key social service delivery institutions such as schools and health 
facilities.    
 
Kingston and St. Andrew (KSA) accounts for the largest share of the KMA’s total population. 
Additionally, the KSA consists of several schools, key and central government agencies, 
private sector and non-governmental organisations, hospitals and other social amenities 
required for good governance and the overall quality of life of residents across Jamaica. The 
KSA, by virtue of its population size and housing density, is the highest demand area being 
served by the NWC. As population size and housing density has increased in the KSA, the 
NWC has examined various approaches for addressing water shortage issues. According to 
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the 2011 census, the population of the KSA grew by 1.5% over the 2001 to 2011 intercensal 
period from 651,880 to 661,862 persons. However since the 2011 census results the 
population has grown by 1.06% between 2011 and 2014; a faster growth rate than that 
recorded over the last intercensal period. It is this rapid change in the growth rate, along with 
other factors, which has led the NWC to focus on implementing what the organisation has 
identified as its medium and long-term project. 

 
According to the NWC, medium-term projects seek primarily to address the organisation’s 
dependency on small surface source systems to larger and more underground source systems 
and greater interconnection to reduce losses. The projects involve “developing new wells or 
rehabilitating existing unused wells and initiating changes to the distribution network to enable 
distribution of water from least affected systems to worst affected systems”. 
 
Long-term projects have greater focus on the rehabilitation and development of large water 
infrastructure, e.g. the Jamaica Water Supply Improvement Project and the new 5 million 
gallons per day (MGD) Martha Brae Treatment Plant. These initiatives aim to “protect existing 
water sources, develop larger, more drought-resistant water supply systems, replace existing 
old and inefficient infrastructure, interconnect more water supply systems for improved 
manageability and various sewerage projects to protect the underground water supplies are 
also being undertaken at great cost”. 
 
The desilting of the Hermitage Dam is part of the NWC’s long-term project goals to enhance 
the delivery of water supply to its customers in the KSA, while making its system drought 
resistant. Through the Hermitage Dam Rehabilitation Study, the NWC is seeking to improve 
its water service/delivery systems by restoring much of the storage capacity of the reservoir.  

 

 Project Location  
 

The Hermitage Dam is located in the community of Hermitage in the parish of St. Andrew. 
The reservoir is fed by three primary river sources, the Wag Water, Moresham and Ginger2 
Rivers. The Campbell Mountain Spring and Boar River are also water sources for the Dam. 
Located in the Blue Mountain North Basin, the reservoir is situated in the Wag Water 
Watershed, in close proximity to the headwaters of the Wag Water River (Figure 1). The Dam 
falls entirely within the Forest Reserve boundary of the Watershed and the Hermitage 
Catchment (Figure 2). The Wag Water Watershed, which has a total land area of approximately 
25,000 hectares, spans the parishes of St. Andrew (north) and St. Mary (south). It is considered 
one of the ten most critically degraded watersheds in Jamaica due to extensive land clearance 
activities, including deforestation, its highly erodible soils and steep and rugged slopes(>25o), 
which makes it particularly susceptible to landslide events.  
 
The Hermitage Reservoir is surrounded by the steep and rugged slopes which characterise 
much of the watershed and is impacted by many of the activities which have contributed to 
the degradation of the Watershed. The reservoir itself is situated in a sparsely populated area. 
The Bowden Hill and Hermitage communities border the Dam on its north and south western 
boundaries, with the Bowden Hill Primary School - one of the closest physical structures to 
the Dam - sitting adjacent the reservoir to the northwest. Approximately 1.0km upstream, east 

 
2 The Ginger River is a tributary of the Wag Water River 
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of the reservoir’s eastern boundary, are the populous communities of Woodford and 
Cambridge. Farming and other types of land use activities within these communities have 
directly impacted the siltation rate of the reservoir.   

 

 Project Design and Engineering Summary 
 

At this time the engineering and construction works proposed for the Rehabilitation of the 
Hermitage Dam will include Reinforcement of the dam and other physical structures.  

 Reinforcement of Dam Facilities 

Grouting of the dam is the primary structural stabilisation work which will be 
undertaken at the Hermitage Dam. The grouting programme is designed to stabilise 
the dam and will involve the drilling of holes from the top to the bottom of the dam 
and filling them with grout. Additionally, several holes will be drilled at the base of the 
dam and filled with grout. New measuring instruments will also be added to the dam. 
The instruments will include piezometers for leak detection and monitoring of the 
uplift of the dam. The existing ‘Pendulum’ at the facility will also be replaced. The 
instrument which measures the flexing or internal lateral deformations of the concrete 
dam is not currently functional.  
 
The final structural change at the Dam will include the construction of a new 
footbridge.  
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Figure 1: Project Location 

 
Source: Google Maps, 2017 
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           Figure 2: Hermitage Catchment Area 

 
Source: Forestry Department, 2017
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3 Regulatory Framework  
 
This section on the regulatory framework highlights the policies and legislation that are applicable to 
renewable energy projects.   
 

 Applicable Policies 
 

The national policies applicable to this project are the Draft National Water Sector Policy 
(2004) and the Watershed Policy for Jamaica (2003).  
 
1. Draft Water Sector Policy (2004) 

  
The Draft Water Sector Policy outlines:  

• The current situation and problems within the water sector;  

• Defines the objectives of the government to address the issues; and  

• Sets out the mode of implementation.  
 
The central goal of the Draft National Water Sector Policy is the sustainable allocation, use 
and management of water resources.  The Policy has five (5) focus areas: 

  
1. Water Resource Management 
2. Urban Water and Sewerage 
3. Rural Water and Sanitation 
4. Urban Drainage 
5. Irrigation 

 
Priority Area 1 and 2 are applicable to the Rehabilitation of the Hermitage Dam. The policy 
notes that the overall management of water resources will be guided by the following principles 

• Ensuring integrated and informed management of the country’s water resources 
(development of water resources will not be done sectorally);  

• Ensuring that water for public supply will receive priority in the allocation of resources;  

• Ensuring that water is used as efficiently as possible (including promotion of 
conservation). Where possible, the conjunctive use of surface and ground water will be 
implemented. Priority must be given to demand management; and  

• To ensure that measures are implemented to restore and enhance the quality and 
quantity of usable water to protect the aquifers, watersheds and other sources of water. 

 
The focus of the policy will also be on developing mechanisms to ensure compliance, including 
public education, incentives and sanctions. 
 
The policy is currently under review. 
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2. Watershed Policy 
 

The overall goal of the Watershed Policy is “to promote the integrated management, 
protection, conservation and development of land and water resources in watersheds for their 
sustainable use and for the benefit of the nation as a whole”. The policy has six (6) specific 
outcomes/goals. They are: 

 

• Goal 1: A coherent and rationalized legislative and institutional framework for the 
integrated Management of watersheds on a sustainable basis is put in place.  

• Goal 2: Provision and development of adequate human resources for effective 
Watershed Management  

• Goal 3: Adequate financing for watershed management is secured.  

• Goal 4: Availability of improved technical capacity for effective watershed management  

• Goal 5: Increased public awareness for improved participation in watershed management  

• Goal 6: Initiatives to encourage proper Land Use supported 
 

Each goal of the policy has several key objectives which have been outlined to achieve the 
specific and overall goals of the policy. 
 
The policy covers within its scope twenty-six (26) watershed management units (WMU) and 
ten (10) hydrological basins. The Policy identifies the National Environment and Planning 
Agency (NEPA) as the lead agency tasked with the responsibility of protecting and managing 
the watersheds. The agency is charged with co-ordinating and facilitating partnerships and 
linkages between other government agencies, private sector organisations and NGOs.  
 

 Applicable Legislation 
 

The legislation applicable to this project include: 
 

1. The Natural Resources Conservation Authority Act, 2001 
2. The Natural Resources (Prescribed Areas) (Prohibition of Categories of Enterprise, 

Construction and Development) Order, 1996 
3. The Natural Resources (Prescribed Areas) (Prohibition of Categories of Enterprise, 

Construction and Development) (Amendment) Order, 2015 
4. The Natural Resources Conservation (Permits and Licences) Regulations, 1996 
5. The Natural Resources Conservation (Permits and Licences) (Amendment) Regulations, 

2015 
6. The Natural Resources Conservation, (Ambient Air Quality Standards) Regulations, 1996  
7. National Solid Waste Management Act 2001 
8. Town and Country Planning Act, 1957 
9. The Wildlife Protection Act, 1945 
10. Flood Control Act, 1958 
11. Watershed Protection Act, 1963 
12. Water Resources Act, 1995 
13. The Forest Act, 1996 
14. Disaster Risk Management Act, 2015 
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1. The Natural Resources Conservation Authority Act, 1991 
 

This Act gives the Natural Resources Conservation Authority [NRCA] (now embodied within 
the National Environment and Planning Agency [NEPA]) the power to take the necessary 
steps for the effective management of the physical environment of Jamaica so as to ensure the 
conservation, protection and proper use of its natural resources among other things.  In 
performing its functions, it may among other things, formulate standards and codes of practice 
to be observed for the improvement and maintenance of the quality of the environment 
generally, including the release of substances into the environment in connection with any 
works, activity or undertaking. Based on the powers and functions of the NRCA, this 
proposed project falls within their jurisdiction. 

 
2. The Natural Resources (Prescribed Areas) (Prohibition of Categories of 

Enterprise, Construction and Development) Order, 1996 
 

This regulation requires that effective January 1, 1997, a permit be obtained for the 
construction and operation of certain types of projects. 

 
3. The Natural Resources (Prescribed Areas) (Prohibition of Categories of 

Enterprise, Construction and Development) (Amendment) Order, 2015 
 

This regulation expands the list of categories of enterprise, construction and development 
contained in the 1996 Order and states that a permit is required for the construction and 
operation of the listed types of projects regardless of when they were constructed and/or 
became operational. This removes the exemption for projects previously “grandfathered” 
which existed prior to January 1, 1997. 

 
4. The Natural Resources Conservation (Permits and Licences) Regulations, 1996 
5. The Natural Resources Conservation (Permits and Licences) (Amendment) 

Regulations, 2015 
 

A Permit Application along with supporting documentation are to be submitted to NEPA in 
accordance with this regulation for the construction and operation of prescribed activities.  An 
Environmental Impact Assessment may also be requested by NEPA as well.   
 
(1) Construction, modification or demolition of a dam, (2) Clear cutting of forested areas and clearing of trees 

on slopes greater than 20% are categories listed in the 2015 Amendment as requiring a permit 
from NEPA.  
 

6. The Natural Resources Conservation, (Ambient Air Quality Standards) 
Regulations, 1996  
 

These regulations set the acceptable limits for common air pollutants in ambient air. Since this 
project proposes to remove and transport sediments, controls will need to be in place to ensure 
that fugitive dust and heavy duty vehicular emissions during the construction phase do not 
contribute negatively to ambient air quality. 
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7. National Solid Waste Management Act 2001 
 

This Act gives the National Solid Waste Management Authority (NSWMA) the power to take 
all steps as are necessary for the effective management of solid waste in Jamaica in order to 
safeguard public health, ensure that waste is collected, stored, transported, recycled, reused or 
disposed of in an environmentally sound manner and promote safety standards in relation to 
such waste.  Solid waste generated as a result of construction activities will need to be collected, 
stored and appropriately disposed of at an approved municipal disposal site in accordance with 
the Act.  This Act will also apply to solid waste generated from decommissioning activities. 

 
8. The Town and Country Planning Act, 1957 

 
This legislation stipulates that in areas for which a Development Order has been prepared, 
planning permission is required from the Local Planning Authority before “development” as 
defined by the Act can be undertaken. In those areas for which no development orders have 
been prepared, no planning permission is required to undertake development. The 
Development Order is therefore the legal document guiding development in Jamaica. These 
orders are prepared by the Town and Country Planning Authority in consultation with the 
Local Planning Authority (Parish Councils & KSAC). The Town and Country Planning 
Authority, which is a body established under the Act can “call in” an area for which a 
development order has been prepared. In this instance the Town and Country Planning 
Authority has the jurisdiction to oversee all development applications if it so desires within 
the area. This Act is currently administered by NEPA and is applicable to the proposed project. 

 

9. The Wildlife Protection Act, 1945 
 

The Wildlife Protection Act (1945) makes provision with respect to the management of 
wildlife, including fish, in Jamaica. 
 
The Act makes provision for the protection of animals and birds and the protection of fish. 
Other provisions deal with the appointment of officers, regulations, power to enter lands, 
power of search, arrest without warrant, persons found offending, penalty for assaulting game 
warden, fishery inspector or constable, penalty for offences generally, jurisdiction over 
offences committed at sea, power to exempt from provisions of the Act, and forfeiture of 
things seized. 
 
The Act specifies Game Sanctuaries and deals with hunting, etc. in a Game Sanctuary, 
prohibits the hunting of protected animals and protected birds, prohibits the hunting of 
animals and birds in and taking of eggs from the exclusive economic zone without a licence. 
Taking or killing of immature fish is declared an offence, and the use of explosives or other 
noxious materials in fishing is prohibited. It seeks to protect waters containing fish from trade 
effluents and industrial waste. Every person who knowingly buys sells or has in his possession 
fish taken, killed or injured in contravention of the provisions of this Act or of any associated 
regulations shall be guilty of an offence against this Act. 

 
The Wildlife Protection Act and Regulations are administered by the National Environment 
and Planning Agency.  
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10. Flood Water Control Act, 1958 

 
The Flood Water Control Act is administered by the National Works Agency. Any proponent 
of works being undertaken that could alter the drainage within the proposed location of the 
works will be required to prepare and submit a drainage plan for approval by the National 
Works Agency.  

 
11. Watershed Protection Act, 1963 

 
The purpose of this Act is to provide for the protection of watersheds and areas adjoining 
watersheds and promote the conservation of water resources. The Act makes provision for 
conservation of watersheds through the implementation of provisional improvement schemes 
whereby soil conservation practices are carried out on land. Under the act, twenty-six (26) 
watershed management units have been designated.  The proposed rehabilitation project will 
be implemented in the Wag Water Watershed. 
 
The management of watersheds is vested mainly in the Natural Resources Conservation 
Authority and the Forestry Department. Other key agencies involved include the Ministry of 
Agriculture, the Rural Agricultural Development Authority (RADA) and the Water Resources 
Authority.  
 
NRCA has an overall responsibility for conservation, protection and proper use of land, water 
and other resources in the nation's watersheds. NRCA is a lead agency among others in 
national policy formulation, national planning and inter-agency coordination but it is not a 
field-implementing agency. The NRCA is involved predominantly in the monitoring, 
enforcement, oversight and coordination related to the protection of watersheds.    
 
The Forestry Department (FD) has the overall responsibility for the implementation of 
watershed protection and conservation. The department not only directly manages 
government owned forest lands but also assists private landowners with the management of 
their private forest lands.  
 
RADA is an extension and rural development agency. It promotes rural development and 
farming practices which are environmentally friendly. RADA implements its work in targeted 
watersheds in close coordination with FD. The Water Resources Authority (WRA) has 
responsibility for monitoring and regulating the use of surface and ground water resources of 
the country. 

 
12. Water Resources Act, 1995 

 
The principal water law in Jamaica is the Water Resources Act (1995), enacted in April 1996, 
making the Water Resources Authority (WRA) responsible for regulation, control, allocation, 
and management of the water resources of the nation. This Act allows the WRA to declare a 
water quality zone to protect water quality in the public interest.   
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13. Forest Act, 1996 
 

The Forest Act of 1996 grants power to the Minister to declare any Crown lands or private 
lands a forest reserve. The act outlines the roles and responsibilities of an Authority (Forestry 
Department) and a Forest Conservator. The Forest Conservator is responsible for developing 
and maintaining an inventory of forests and lands suitable to be developed as forests in 
Jamaica. For areas declared as forests reserves under the Act, it is illegal to fell, cut, burn trees 
and/or remove any forest produce.  
 
The Act does however provide for the granting of licences by the Forest Conservator for the 
harvesting of timber on Crown lands, processing of timber forest products, removal of dead 
or damaged timber, research activities, recreational facilities for parks, roads, trails, camp 
grounds, picnic sites and any other purpose approved by the Conservator. 

 
14. Disaster Risk Management Act (2015) 

 
The Disaster Risk Management Act, 2015 grants responsibility to the Office of Disaster 
Preparedness and Emergency Management to advance disaster preparedness and emergency 
management measures by supporting the development of integrated disaster management 
systems. Their role includes development of national and sectoral policies and programmes to 
address all emergency and disaster situations, including collaborating with various partners to 
support disaster management preparedness and mitigation. The Act provides guidelines on 
the declaration of disaster areas and evacuation orders. ODPEM is currently preparing the 
disaster management regulations to support the Act.  
 

 International Legislation, Policies and Standards 
 
a. Technical Standards 
 
Equator Principles  
 
The Equator Principles is a risk management framework, adopted by financial institutions, for 
determining, assessing and managing environmental and social risk in projects. It is primarily 
intended to provide a minimum standard for due diligence to support responsible risk 
decision-making. It is a voluntary commitment applied in project finance to manage risks 
related to environmental issues and social responsibility and aims to reduce the negative 
impacts of financed projects on climate, local communities and people. 
 
IFC Performance Standards 
 
The IFC Performance Standards are international benchmark indicators used for identifying, 
assessing and managing environmental and social risks. There are eight performance 
standards:   
 

• Performance Standard 1: Assessment and Management of Environmental and Social 
Risks and Impacts  

• Performance Standard 2: Labor and Working Conditions  
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• Performance Standard 3: Resource Efficiency and Pollution Prevention  

• Performance Standard 4: Community Health, Safety, and Security  

• Performance Standard 5: Land Acquisition and Involuntary Resettlement  

• Performance Standard 6: Biodiversity Conservation and Sustainable Management of 
Living Natural Resources  

• Performance Standard 7: Indigenous Peoples  

• Performance Standard 8: Cultural Heritage 
 
Performance Standard 7 is not applicable to this project. 
 
World Bank Environmental, Health, and Safety (EHS) Guidelines 
 
The Environmental, Health, and Safety (EHS) Guidelines are technical reference documents 
with general and industry-specific examples of Good International Industry Practice (GIIP). 
The General EHS Guideline contains information on cross-cutting environmental, health, and 
safety issues potentially applicable to all industry sectors. The guideline covers four thematic 
areas: 

• Environmental 

• Occupational Health and Safety 

• Community Health and Safety 

• Construction and Decommissioning 
 

In summary, the main legislative requirements and standards to be met in relation to the 
proposed projects are outlined in Table 3. 

 
Table 3: Summary of Legislative Requirements 

 Relevant Legislation Key Issues to be Addressed 

1.  The Natural Resources 
Conservation Authority Act, 2001 
 
The Natural Resources (Prescribed 
Areas) (Prohibition of Categories of 
Enterprise, Construction and 
Development) Order, 1996 
 
The Natural Resources (Prescribed 
Areas) (Prohibition of Categories of 
Enterprise, Construction and 
Development) (Amendment) 
Order, 2015 
 
The Natural Resources 
Conservation (Permits and 
Licences) Regulations, 1996 
 

Permits will be required from the NRCA for the 
construction of:  

• Construction, modification or demolition of 
reservoirs or dams 

• Clear cutting of forested areas and clearing of 
trees on slopes greater than 20% 
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 Relevant Legislation Key Issues to be Addressed 

The Natural Resources 
Conservation (Permits and 
Licences) (Amendment) 
Regulations, 2015 

2.  The Natural Resources 
Conservation, (Ambient Air Quality 
Standards) Regulations, 1996 

Ambient Air Quality Standards established by the 
NRCA will need to be met by the operators of the 
dam facility during the construction phase. 

3.  National Solid Waste Management 
Act 2001 

Disposal of solid waste must be at approved 
municipal waste sites and in accordance with Act. 

4.  Watershed Protection Act, 1963 
The Wildlife Protection Act, 1945 

Permission will be required from the NRCA for 
any work undertaken in the watershed, particularly 
works related to the removal of trees and 
disturbance of wildlife. The conditions related to 
these Acts will be incorporated into permits 
granted for the rehabilitation of the Hermitage 
Dam. 
 
Permission will be required from the Forestry 
Department for the felling of trees within areas 
designated as forests. 

5.  Forest Act, 1996 Permission will be required from the Forestry 
Department for the felling of trees within areas 
designated as forests. 

 
b. Recommended Local Standards 

 
1. Noise levels  

  
The Jamaica National Noise Standards in  
 
Table 4 as extracted from the Recommendations for National Noise Standards for Jamaica, 
1999) recommends zonal limits for noise. The Dam is located in close proximity to a school 
and a residential area, and as such, these noise limits would apply. Based on the rehabilitation 
works to be done on Dam, it is expected that the school and a few residences could be exposed 
to noise nuisance.  
 

Table 4: Time Based Zonal Noise Limits Zone 
 
 
 
 
 

Source: NEPA, 1999 

 
  

 7a.m. to 10:00p.m.  10:00p.m. to 7:00a.m.  

Industrial  75dBA  70dBA  

Commercial  65dBA  60dBA  

Residential  55dBA  50dBA  

Silence  45dBA  40dBA  
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2. Draft Jamaica National Ambient Water Quality Standards - Freshwater, 2009 
 

These standards set the acceptable limits for common parameters in ambient freshwater (Table 
5). The project proposes to utilise freshwater resources and therefore control measures will 
need to be instituted to ensure that overall water quality of riverine resources is not 
compromised. 
 
Table 5: Draft Jamaica National Ambient Water Quality Standard – Freshwater, 2009 

 
Source: NEPA, 2009 
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4 Physical Environment 
 

 Climate 
a. Temperature 
 
In Jamaica, coastal temperatures are usually warm and gradually become cooler towards the 
centre of the island where it is more hilly and mountainous. Temperature fluctuations can be 
associated with afternoon showers or the passage of frontal systems. The island’s temperatures 
remain fairly constant throughout the year under the moderating influence of the warm waters 
of the Caribbean Sea.  

  
Coastal daily temperatures average 26.2ºC (79.2ºF), with an average maximum of 30.3ºC 
(86.5ºF) and an average minimum of 22.0ºC (71.6ºF).  Inland, temperature values are lower, 
depending on elevation but, regardless of elevation, the warmest months are June to August 
and the coolest December to February. 
 
The diurnal range of temperature is much greater than the annual range and exceeds 11.0ºC 
(20ºF) in mountainous areas of the interior.  Night-time values range from 18.9 to 25.6ºC (66 
to 78.1ºF) in coastal areas. At elevations above 610 metres (2,000 feet), minimum temperatures 
of the order of 10ºC (50ºF) have been reported occasionally when active cold fronts reach the 
island. 

 
b. Wind 
 
The dominant wind system in Jamaica is the North East Trade Winds.  

 
By day on the north coast, the sea breeze combines with the Trades to give an east-north-
easterly wind and along the south coast, an east-south easterly wind.  In the period December 
to March however, the Trades are lowest and the local wind regime is a combination of trades, 
sea breeze, and a northerly or north westerly component associated with cold fronts and high-
pressure areas from the United States. 
 
By night, the trades combine with land breezes which blow offshore down the slopes of the 
hills near the coasts. As a result, on the north coast, night-time winds generally have a southerly 
component and on the south coast, a northerly component.  However, winds are generally 
lighter inland and towards the west.  

 
According to representative data from the Norman Manley International Airport (NMIA), 
from June to August, typically the dry hot months, wind speeds often exceed 18 km/hour. 
After September, average conditions are calmer, with wind speeds below 10 km/hour. 

 
Local and regional climatic conditions, both influence air quality. The rates at which pollutants 
are deposited depend on the size and density of the particles as the atmospheric conditions at 
the time. 
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c. Rainfall 
 
In Jamaica rainfall, based on weather data parameters, is the most variable weather type. 
Rainfall in Jamaica is typified by two rainy seasons, the first generally in May to June; and a 
second lasting from September to November. Rainfall is comparatively higher from April to 
November with May and October being the rainfall peak months. The driest period is usually 
December to March, with March being the driest month of the year. Most of the rainfall during 
this period is associated with cold fronts migrating from North America. The Tropical storm 
and hurricane season is from June to November. 

 
The 30 year annual rainfall data for the watersheds show that rainfall is highest in the 
watersheds found in eastern and western parishes (Figure 3).      

 
Figure 3: 30 Year Annual Rainfall (mm) Data for Watersheds 

 
Source: Mona Geoinformatics Limited, UWI Mona 2012 

 
The 30 year mean parish rainfall data for Jamaica shows that Portland experienced the highest 
volume of rainfall between 1951 and 1980, while Clarendon had the lowest rainfall over the 
period (Figure 4). 
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Figure 4: Mean Parish Rainfall (mm/year) 1951-2000 

 
Source: Meteorological Service of Jamaica, 2015 

 
According to the most recent 30 year mean study carried out by the Meteorological Service of 
Jamaica (1971-2000); Clarendon (1,152 mm/year) and Trelawny (1,275 mm/year) have the 
lowest levels of rainfall, compared to Portland, which experiences the highest of 3,439 
mm/year on average. Generally, there has been a trend of decreasing rainfall over the years 
since 1950. 
 
Kingston and St. Andrew combine for a 30-year (1971-2000) mean annual rainfall of 1,450mm. 
The parishes experience some of the lowest levels of rainfall on the island.  In 2014, the 
parishes had an annual mean of 1,148mm, which was the fourth lowest in Jamaica. Kingston 
and St. Andrew is affected extensively by drought. 
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 Natural Hazards 
 Hurricanes 

Hurricanes are comparatively rare events that can have major impacts on the coastline. 
In Jamaica, the Hurricane season lasts from June to November, but on rare 
occurrence, hurricanes have been experienced outside of the season. Hurricanes 
usually result in widespread destruction of physical infrastructure, including roads, 
buildings and pipelines. Biological habitats are usually threatened by hurricane events, 
particularly in the coastal zone where storm surges rise up to 2-3 metres. Areas with 
dense vegetation cover are sometimes destroyed because of the impact of wind on 
plant species. Figure 5 shows some the hurricanes and tropical storms that have 
affected Jamaica between 1985 and 2015. Hurricane Gilbert (1988) and Hurricane 
Sandy (2012) have passed directly over the island. Charley (2004), Ivan (2004), Iris 
(2001) and Dean (2007) passed just south of the island. While Hurricane Dennis 
(2005), passed north of the island. The parishes of St. Elizabeth, Clarendon, Kingston 
and Manchester are the most susceptible to the impacts of hurricane events. Flooding 
(coastal), landslides, heavy rainfall are usually the main impacts felt in these parishes. 
A list of the Hurricanes and Tropical Storms that have affected Jamaica between 1985 
and 2015 can be seen below in Table 6.  

 
Table 6: List of Hurricanes and Tropical Storms to Affect Jamaica between 1985 and 

2015 

 Name Date Status Category 

1 Gilbert 08-Sep-1988 Hurricane 3 

2 Gordon 08-Nov-1994 Tropical Storm - 

3 Iris 04-Oct-2001 Hurricane 1 

4 Isidore 14-Sep-2002 Tropical Storm - 

5 Lili 21-Sep-2002 Tropical Storm - 

6 Charley 09-Aug-2004 Hurricane 1 

7 Ivan 02-Sep-2004 Hurricane 5 

8 Dennis 04-Jul-2005 Hurricane 3 

9 Dean 13-Aug-2007 Hurricane 5 

10 Gustav 25-Aug-2008 Tropical Storm - 

11 Sandy 21-Oct-2012 Hurricane 1 
Source: http://coast.noaa.gov/hurricanes 

 
The project site is susceptible to the impacts of hurricane and tropical storm events.

http://coast.noaa.gov/hurricanes
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Figure 5: Hurricanes and Tropical Storms that Affected Jamaica between 1985 and 2015  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: http://coast.noaa.gov/hurricanes 

 
 
 
 

 
 

Lili 2002 

Iris 2001 



Environmental and Social Assessment Rehabilitation of the Hermitage Dam, St. Andrew, 
Jamaica - November 2019 

Environmental & Engineering Managers Ltd.  29 
 

 Earthquakes 

Earthquakes occur periodically in Jamaica and in some cases can be quite severe. 
Earthquakes do not only do direct damage to buildings and other structures but can 
also have indirect impacts such as triggering landslides. They may also cause roads to 
collapse, break dams and other flood barriers. The majority of Jamaica’s earthquakes 
have been confined to the eastern part of the island, with St. Thomas, Portland and 
Kingston experiencing the most earthquake activity. Jamaica experienced 100 
earthquakes between January 01, 1975 and October 10, 2019.  
  
Figure 6 shows that the 100 earthquakes occurred as follows: 

• After 1975-01-01 00:00:00 

• Before 2019-10-10 00:00:00 

• Magnitude ≥ M0.0 

• Magnitude ≤ M8.0 

• Deeper than 0.0km 

• Shallower than 800.0km 

 

The project area falls within the Wag Water Belt (trough), which is an area very 
susceptible to earthquakes and landslides as it is a fault bonded structural unit. The 
Wag Water Fault runs parallel the western boundary of the Hermitage Reservoir, while 
the Plantain Garden Fault runs to its eastern side.  The 1993 earthquake, one of the 
most significant in Jamaica’s history occurred within the Wag Water Watershed in the 
community of Woodford. Aftershocks were felt extensively in the Hermitage 
community. There was another earthquake in the vicinity of Hermitage Reservoir in 
1995. 
 
The Hermitage Reservoir is located at 18°04'57.4"N 76°46'11.9"W (18.082600, -
76.769971) the and 1993 and 1995 earthquakes in the area are presented below. 
 
M 2.4 
Time - 1993-01-18 08:11:49 (UTC) 
Location - 18.065°N 76.747°W 
Depth - 10.0 km 
 
M 2.5 
Time - 1993-02-14 07:19:17 (UTC) 
Location - 18.049°N 76.763°W 
Depth - 10.0 km 
 
M 2.0 
Time – 1993-07-06 03:22:39 (UTC) 
Location – 18.068°N 76.760°W 
Depth – 10.0 km 
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M3.8 
Time - 1995-06-03 21:42:41 (UTC) 
Location - 18.075°N 76.744°W 
Depth - 20.0 km 

 Landslides 

Landslides are considered the most frequently occurring hazards in Jamaica, after 
floods. The steep slopes in many of the mountainous areas in Jamaica, mainly on the 
eastern end of the island, can become unstable during rainfall and earthquake events. 
The Wag Watershed area is one of the high risk areas for landslides in Jamaica. The 
Hermitage and Golden Spring areas are recognised as high risk areas for landslides in 
Kingston and St. Andrew (Figure 7). Landslides in the area are both natural and 
human-induced. Steep slopes and highly erodible soils within the Wag Water 
Watershed make the area susceptible to land slippages. Large landslides in the 
Watershed are linked generally to heavy and prolonged rainfall events, while small 
landslides are generally linked to land clearance activities. Earthquake events, which 
are frequent on the eastern end of the island, can also trigger landslide events. In 1963, 
heavy rainfall associated with Hurricane Flora resulted in a major landslide event in 
the Wag Water Watershed which led to the massive deposition of silt in the Wag Water 
River impacting the Hermitage Dam reservoir.  
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Figure 6: Earthquake Events in Jamaica from January 01, 1975 to October 10, 2019  

 
Source: http://earthquake.usgs.gov/earthquakes/search/ (Map prepared using Google Earth) 

 

 

 

  

http://earthquake.usgs.gov/earthquakes/search/
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Figure 7: Jamaica Landslide Hazard Zonation 
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 Geology 
 

The Wag Water Belt is a fault-bounded structural unit in which more than 3000m of early 
Tertiary sedimentary and volcanic rocks are exposed. Geochemical analyses of the volcanic 
rocks show that they comprise a bimodal suite of plateau-type tholeiitic basalts and 
calcalkaline dacites (Jackson, 1979).  
 
The Wag Water Belt consists of two thick clastic units, called the Wag Water Formation 
and the Richmond Formation. According to Simon3 there are three suites of volcanic rocks 
which are intercalated with the clastics; the basaltic Halberstadt Volcanics and the acidic 
Newcastle volcanics are intercalated (mostly) within the Wagwater Formation, whereas the 
Nutfield Volcanics are found within the Richmond Formation.  
 
The Wag Water Belt is subjected to multiple hazards. It is bounded by two major faults, 
the Wag Water Fault, which is approximately 40m and the Plantain Garden Fault. 
Geological and seismic evidence suggests both faults are seismically active and have 
potential for generating destructive earthquakes. 

 

 
Source: Mann and Burke, 1990 

 

 Wag Water Watershed 
 

The Wag Water River Watershed is one of 26 watersheds in Jamaica (Figure 8). It covers 
an area of 309.4 km, comprising a total land area of 24,800 ha. The watershed covers 
sections of two parishes, extending from north west St. Andrew to south St. Mary. The 

 
3 http://www.sfmgeology.com/JamaicaGeology3.html 

 

http://www.sfmgeology.com/JamaicaGeology3.html
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watershed is drained primarily by the Wag Water River and its tributaries (Ginger and Flint 
Rivers.). The Wag Water River, once known as the Agua Alta, is 36.2km in length and 
flows from the Blue Mountains in St. Andrew to the coast of St. Mary, emptying west of 
the town of Annotto Bay in the parish. In 2003, CARDI noted the watershed currently 
had an estimated 45% permanent cover; highlighting that much of the change has been as 
a result of increased farming activities, population growth and rapid housing expansion 
(Simpson, 2013).  

 
 

Figure 8: Map of Jamaica showing locations of watershed management units 

 
 

 
 

Commercial and small scale farming in the watershed has increased significantly over the 
last two decades. The Forestry Department has noted that the wide-scale clearance of 
forestry resources has led to the degradation of the Wag Water Watershed. The watershed 
is considered one of the ten most degraded watersheds in Jamaica due rapid rates of 
deforestation. This situation has exacerbated existing issues, while creating new ones. Due 
to the steep slopes found in the watershed and its highly erodible soils, the area is prone 
to land slippages. Rock (and soil) fall is common throughout the watershed and often leads 
to the siltation of surface water resources. As farming activities are expanded and 
intensified, more lands have been cleared to accommodate the cultivation of a variety of 
crops including coffee, banana and other fruits and food crops. Animal rearing is also 
undertaken in the watershed. Pig farms have been identified adjacent the Wag Water River, 
while grazing animals have been observed throughout the watershed. The result is the rapid 
loss of topsoil and further destabilisation of the slopes within the fragile watershed. The 
increased volume of sediments in the rivers of the watershed have led to incidences of 
sand mining (Cunningham, 1993).  

5 Ecological Environment 
 

 Terrestrial Flora and Fauna 
 

The Hermitage Dam’s catchment area is influenced by the Wag Water River Watershed 
near the Grand Ridge. The surrounding area is considered fairly representative of the 
typical Jamaican watershed which has been influenced by improper management mainly 
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due to the activities of an increasing population. This source of potable water also 
augments the Kingston Metropolitan area supplies (Simpson April 2003). 

 Forest land use 

The forest area bordering the Hermitage Dam is categorized as 1) fields and secondary 
forest; 2) secondary forest and fields; and 3) bamboo and fields (Forestry Department of 
Jamaica 1998) Figure 9. The landuse categories suggest that the area has been 
impacted significantly by man over the years despite being located in a protected 
area.  

 
Figure 9: The forest land categories around the Hermitage Dam 

 
Source: (Forestry Department of Jamaica 1998) 

 

 Flora  

Jamaica has over 3000 flowering plant species of which 28% are endemic. About 
286 of the native plants are listed as extinct or endangered (Hamilton 2005). There 
is limited information on the flora in the area surrounding the reservoir. As such, 
a rapid assessment was carried out within a 1km buffer from the Hermitage Dam.  
 
The plant assessment was conducted along the established trails around the dam 
and its environs (see Errore. L'origine riferimento non è stata trovata.). Binoculars 
were used to assist in identifying specimens that were within view, but difficult to 
reach. The plants were identified on site with plant keys - (Parker 2003) and 
(Adams 1972). 
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A total of 90 species of plants representing 50 families were identified around the 
reservoir - this includes 50 trees, 23 shrubs, 9 vines, 3 herbs, 3 grasses and 2 orchids 
(Table 7).  
 

Table 7: Plants Identified During Rapid Flora Assessment - Hermitage Reservoir  
Family Species Common name Habit Status 

1 Acanthaceae  Ruellia tuberosa Duppy Gun Herb 
 

2 Anacardiaceae Magnifera indica Mango Tree 
 

3 Anacardiaceae Spondias mombin Hog Plum Tree 
 

4 Annonaceae Annona muricata Soursop Tree 
 

5 Apaveraceae Bocconia frutescens 
 

Shrub 
 

6 Apocynaceae Plumeria obtusa Wild Frangipani Shrub 
 

7 Araceae Philodendron lacerum 
 

Vine 
 

8 Araceae Philodendron scandens 
 

Vine 
 

9 Araceae Syngonium auritum Arrow head plant Vine 
 

10 Araliaceae Dendropanax 
arboreus 

Woman Wood Tree 
 

11 Asparagaceae Sansevieria trifasciata Snake plant, Tiger 
Cat  

Shrub 
 

12 Asparagaceae Yucca aloifolia Spanish Dagger Shrub 
 

13 Asteraceae Bidens cynapiifolia     Spanish needle Herb 
 

14 Bignoniaceae Catalpa longissima Yucca Tree 
 

15 Bignoniaceae Pithecoctenium echinatum  Monkey Comb Vine 
 

16 Bignoniaceae Spathodea campanulata Flame of the Forest Tree 
 

17 Bombacaceae Ceiba pentandra Cotton Tree Tree 
 

18 Boraginaceae Cordia gerascanthus Spanish Elm Tree 
 

19 Bromeliaceae Hohenbergia penduliflora 
 

Shrub 
 

20 Bromeliaceae Tillandsia fasciculata  Wild Pine Shrub 
 

21 Bromeliaceae Tillandsia usneoides Spanish Moss Vine 
 

22 Burseraceae Bursera simaruba     Red Birch Tree 
 

23 Caesalpiniaceae Caesalpinia bonduc Nickernut Shrub 
 

24 Clusiaceae Clusia flava    Tar pot     Tree 
 

25 Combretaceae Terminalia catappa Almond Tree 
 

26 Commelinaceae Commelina diffusa Water grass Grass 
 

27 Convolvulaceae Ipomoea tiliacea Wild potato Vine 
 

28 Crassulaceae Bryophyllum pinnatum  Leaf of Life  Shrub 
 

29 Cupressaceae Cupressus lusitanica Christmas Tree Tree 
 

30 Cyatheaceae Cyathea grevilleana Tree Fern Tree Endemic 

31 Dioscoreaceae Dioscoreasp St. Vincent yam Vine 
 

32 Euphorbiaceae Codiaeum variegatum Garden Croton Tree 
 

33 Euphorbiaceae Ricinus communis Castor oil plant Shrub 
 

34 Fabaceae Centrosema plumieri Clitoria Vine 
 

35 Fabaceae Haematoxylum 
campechianum 

Log wood Tree 
 

36 Fabaceae Pithecellobium ungis    
 

Tree 
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Family Species Common name Habit Status 

37 Gramineae Bambusa multiplex Ornamental 
bamboo 

Tree 
 

38 Gramineae Bambusa vulgaris  Bamboo Tree 
 

39 Gramineae Gynerium sagittatum Wild Cane Grass 
 

40 Heliconiaceae Heliconia psittacorum 
 

Shrub 
 

41 Lauraceae Nectandra sp Sweet wood Tree 
 

42 Leguminosae Bauhinia divaricata      Bull hoof tree Tree 
 

43 Leguminosae Erythrina corallodendrum Spanish Machete Tree 
 

44 Leguminosae Hymenaea courbaril Stinking Toe Tree 
 

45 Leguminosae Lucina leucocephala     Lead tree Tree 
 

46 Leguminosae Pithecellobium arboreum Wild tambrine Tree 
 

47 Leguminosae Samanea saman Guango  Tree 
 

48 Malvaceae Guazuma ulmifolia Bastard (Baseda) 
cedar  

Tree 
 

49 Malvaceae Hibiscus elatus Blue Mahoe Tree 
 

50 Melastomataceae Miconia albicans Whiteback Tree 
 

51 Melastomataceae Miconia laevigata Johny Berry Tree 
 

52 Melastomataceae unknown unknown Shrub 
 

53 Meliaceae Azadirachta idica Neem Tree 
 

54 Meliaceae Cedrela odorata West Indian Cedar Tree 
 

55 Meliaceae Trichilia hirta Wild Mahogany Tree 
 

56 Moraceae Artocarpus altilis Breadfruit Tree 
 

57 Moraceae Cecropia peltata Trumpet Tree Tree 
 

58 Moraceae Ficus americana Jamaican Cherry Fig Tree 
 

59 Moraceae Ficus trigonata Fig Tree 
 

60 Myrtaceae Eugenia sp 
 

Tree 
 

61 Myrtaceae Pimenta dioica Pimento Tree 
 

62 Myrtaceae Psidium guajava Guava Tree 
 

63 Orchidaceae Broughtonia sanguinea   Orchid Orchid 
 

64 Orchidaceae Oeceoclades maculata Ground orchid Orchid 
 

65 Palmae Acrocomia spinosa Maccafat Tree Endemic 

66 Palmae Cocos nucifera Coconut Tree 
 

67 Palmae Roystonea altissima Mountain cabbage Tree Endemic 

68 Palmae Caryota sp. Fishnet palm Tree 
 

69 Papilionaceae Crotalaria retusa 
 

Shrub 
 

70 Papilionaceae Moghania strobilifera Wild hop Shrub 
 

71 Passifloraceae Turnera ulmifolia  Ram goat dash 
along 

Shrub 
 

72 Pinaceae Pinus caribaea Caribbean pine Tree 
 

73 Piperaceae Piper arboreum 
 

Shrub 
 

74 Poaceae Pennisetum purpureum Elephant grass Grass 
 

75 Podocarpaceae Podocarpus urbanii Mountain Yacca Tree 
 

76 Polypodiaceae Adianthum pyramidales Fern Shrub 
 

77 Polypodiaceae Polypodium phyllitidis Fern Shrub 
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Family Species Common name Habit Status 

78 Polypodiaceae uknown sp 1 Fern Shrub 
 

79 Polypodiaceae unknown sp 2 Fern Shrub 
 

80 Rubiaceae Morinda citrifolia Duppy sour sop Tree 
 

81 Rubiaceae Morinda royoc   Strong back Shrub 
 

82 Rutaceae Citrus sp Orange Tree 
 

83 Rutaceae Zanthoxylum 
martinicense 

Prickly yellow Tree 
 

84 Sapindaceae Blighia sapida Ackee Tree 
 

85 Sapindaceae Melicoccus bijugatus Guinep Tree 
 

86 Smilacaceae Smilax balbisiana Sasiperilla, chainey 
root 

Vine 
 

87 Solanaceae Solanum erianthum Wild susumber Shrub 
 

88 Verbenaceae Lantana camara   Wild sage Shrub 
 

89 Verbenaceae Stachytarpheta 
jamaicensis  

Vervine Herb 
 

90 Zingiberaceae Hedychium coronarium White Ginger lily Shrub 
 

 
Only 3 of the 90 plant species were identified as endemic. These include Acrocomia 
spinosa (local name - Maccafat); Cyathea grevilleana (local name - tree fern); and 
Roystonea altissima (local name - Mountain Cabbage) (Figure 10). It should be noted 
that none of the species identified require any special consideration regarding 
conservation as their populations are not classified as threatened or endangered.  

 
Figure 10: a) the endemic palm ‘Maccafat’ and b) the ‘Tree fern’ observed during the 
assessment 

   
Source: (Whyte 2017). 
 

a) b) 
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i. Other flora observation 
 

Of note, during the assessment a man was observed using a raft to go across the 
reservoir (Figure 11). He explained that the hills are a good place to reap wild yam 
and that the easiest way to access the area is via the bamboo raft. The wild yam is 
called “St Vincent yam” and it fetches a price of $80 JMD/ lb at the market. He 
usually reaps 100lb twice for the week. 

 
Figure 11: Raft used by the community members reaping wild yam and also for fishing 

Source: (Whyte 2017). 

 Fauna 

Jamaican fauna consists of several hundred species of insects – this includes 120 
species of butterflies, 24 species of lizards, 5 snakes and 17 species of frogs. The 
avifauna consists of 324 species of which 29 are endemic, with 12 species 
considered globally threatened, and 13 introduced/non-native species (Lepage 
2017). There are over 100 species of migrant birds from North America that visit 
the island throughout the year (Hamilton 2005).  
 
As with the floral assessment, there is limited information on the fauna in the area. 
As such, a rapid fauna assessment was carried out (see Errore. L'origine riferimento 
non è stata trovata.). Special emphasis was placed on the avifauna, and the 
assessment was carried out along the trails around the reservoir and also at vantage 
points overlooking the area.  
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1. Avifauna  

 
Over 64 bird species (42 residents, 17 endemics and 5 migrants) were identified 
during the assessment. Twenty-two (21) species of wetland birds were also 
identified (Table 8). Forty-three of the 64 bird species were terrestrial.  

 
Table 8: Birds Observed During Rapid Assessment - Hermitage Reservoir  
Proper Name Scientific Name Status Habitat 

1 American Kestrel Falco sparverius Resident Terrestrial 

2 Antillean Palm Swift Tachornis phoenicobia Resident Terrestrial 

3 Bananaquit Coereba flaveola Resident Terrestrial 

4 Barn Owl Tyto alba Resident Terrestrial 

5 Belted Kingfisher Ceryle alcyon Migrant Wetland 

6 Black and White Warbler Mniotilta varia Migrant Terrestrial 

7 Black-Crowned Night Heron Nycticorax Resident Wetland 

8 Black-faced Grassquit Tiaris bicolor Resident Terrestrial 

9 Black-necked Stilt Himantopus mexicanus Resident Wetland 

10 Brown Pelican Pelecanus occidentalis Resident Wetland 

11 Caribbean Dove Leptotila jamaicensis Resident Terrestrial 

12 Cattle Egret Bubulcus ibis Resident Wetland 

13 American Redstart Steophaga ruticilla Migrant Terrestrial 

14 Cave Swallow Pterochelidon fulva Resident Terrestrial 

15 Chestnut-bellied Cuckoo Hyetornis pluvialis Endemic Terrestrial 

16 Common Ground Dove Columbina passerina Resident Terrestrial 

17 Common Moorhen Gallinula chloropus Resident Wetland 

18 Gray Kingbird Tyrannus dominicensis Migrant Terrestrial 

19 Great Blue Heron Ardea herodias Resident Wetland 

20 Great Egret Casmerodius albus Resident  Wetland 

21 Greater Antillean Bullfinch Loxigilla violacea Resident Terrestrial 

22 Greater Antillean Grackle Quiscalus niger Resident Terrestrial 

23 Green Heron Butorides virescens Resident Wetland 

24 Jamaica Tody Todus Endemic Terrestrial 

25 Jamaican Elania Myiopagis cotta Endemic Terrestrial 

26 Jamaican Euphonia Euphonia Jamaica Endemic Terrestrial 

27 Jamaican Lizard Cuckoo Saurothera vetula Endemic Terrestrial 

28 Jamaican Oriole Icterus leucopteryx Endemic Terrestrial 

29 Jamaican Owl Pseudoscops grammicus Endemic Terrestrial 

30 Jamaican Stripe-Headed 
Tanager 

Spindalis nigricephala Endemic Terrestrial 

31 Jamaican Vireo Vireo modestus Endemic Terrestrial 

32 Jamaican Woodpecker Melanerpes radiolatus Endemic Terrestrial 

33 Jamaican Yellow-billed Parrot  Amazona collaria Endemic Terrestrial 

34 Kildeer Charadrius vociferus Resident Wetland 

35 Laughing Gull  Leucophaeus atricilla Resident Wetland 
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Proper Name Scientific Name Status Habitat 

36 Least Grebe Tachybaptus dominicus Resident Wetland 

37 Least Sandpiper Calidris minutilla Resident Wetland 

38 Little Blue Heron Egretta caerulea Resident Wetland 

39 Loggerhead Kingbird Tyrannus caudifasciatus Resident Terrestrial 

40 Louisiana Waterthrush Seiurus noveboracensis Migrant Terrestrial 

41 Magnificent Frigatebird Fregata magnificens Resident Wetland 

42 Northern Mockingbird Mimus polyglottos Resident Terrestrial 

43 Olive-throated Parakeet Aratinga nana Endemic Terrestrial 

44 Orange Quit Euneornis campestris Endemic Terrestrial 

45 Osprey Pandion haliaetus Resident Wetland 

46 Pied-billed Grebe Podilymbus podiceps Resident Wetland 

47 Red-billed Streamertail Trochilus polytmus Endemic Terrestrial 

48 Red-tailed Hawk Buteo jamaicensis Resident Terrestrial 

49 Rudy Quail Dove Geotrygon montana Resident Terrestrial 

50 Rufous-throated Solitaire Myadestes genibarbis Resident Terrestrial 

51 Sad Flycatcher  Myiarchus barbirostris Endemic Terrestrial 

52 Smooth-billed Ani Crotophaga ani Resident Terrestrial 

53 Snowy Egret Egretta thula Resident Wetland 

54 Stolid Flycatcher Myiarchus stolidus Resident Terrestrial 

55 Tricoloured Heron Egretta tricolor Resident Wetland 

56 Turkey Vulture Carthartes aura Resident Terrestrial 

57 Vervain Hummingbird Mellisuga minima Resident Terrestrial 

58 White Crowned Pigeon Columba leucocephala Resident Terrestrial 

59 White Ibis Eudocimus albus Resident Wetland 

60 White-chinned Thrush Turdus aurantius Endemic Terrestrial 

61 Yellow-Crowned Night Heron Nycticorax violaceus Resident Wetland 

62 Yellow-faced Grassquit Tiaris olivacea Resident Terrestrial 

63 Yellow-Shouldered Grassquit Loxipasser anoxanthus Endemic Terrestrial 

64 Zenaida Dove Zenaida aurita Resident Terrestrial 

 
Typical wetland birds such as herons, grebes and egrets are also present at the 

reservoir, however, no ducks were observed. It should be noted that several 

juvenile least grebes were observed in the reservoir (Figure 12). 

 A number of fishermen in the area were interviewed regarding the absence of 
ducks - they explained that over the years, the number of ducks visiting the area 
declined drastically. Given the location of the Hermitage Dam within the Blue and 
John Crow Mountains National Park, birds typical of the area such as the Rufous-
throated solitaire, the Crested Quail dove, and thrushes were observed during the 
assessment.   
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Figure 12: Least Grebe observed from a distance in the reservoir during the assessment 

 
Source: (Whyte 2017) 

 
Overall, no birds with special conservation needs were encountered in the study. 
The reservoir is also considered a hot spot for birdwatchers primarily from Birdlife 
Jamaica which has for many years, carried out numerous trips in the area (and 
continues to do so). 

 
 

2. Herpetofauna 
 

Amphibian diversity and abundance increases with increasing levels of rainfall, particularly in forest 

areas. There are approximately 27 species of amphibians found in Jamaica. During the rapid 

assessment no frogs were encountered which may be attributed to the assessment being conducted 

during the dry season. Additionally, surveys of this nature are usually carried out at night when 

amphibians become more vocal. Several tank bromeliads (wild pines) which are a habitat for 

various hylid frogs (such as Hyla wilderi, Osteopilus brunneus and Calyptohyla crucialis) were encountered 

in trees in the area (Figure 13). However, as this study was carried out during the day, it was not 

possible to survey the amphibian population comprehensively. 
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Figure 13: Two species of tank bromeliads (wild pines) - possible habitats for hylid frogs 

  
Source: (Whyte 2017) 
 

3. Invertebrates with emphasis on butterflies 
 

Over 10 species of butterflies were observed during the study (Table 9). Of note - 
all the species listed are widespread and are generally associated with forested areas. 

 
Table 9: Butterflies observed during the rapid assessment – Hermitage Reservoir 

Order & Family Species Common Name Distribution/Comments 

Apaturidae Anaea troglodyla   

Pieridae Phoebis sennae The Cloudless 

Sulphur 

Widespread, occurring in all 

parishes and fairly common 

Ascia monuste The Antillean 
Great White 

 

Kricogonia lyside Lyside Widespread and common 

Anteos maerula Maerula Widespread and fairly common, 

may form swarms in season 

Nymphalidae Mestra dorcas 
 

Widespread and fairly common; 

endemic subspecies 

Anartia jatrophae White Peacock  Widespread and common in 

forested areas 

Precis evarete zonalis West Indian 

Buckeye 

Widespread and common 

Heliconiidae Heliconius charitonius 

simulator 

The Jamaican 

Zebra 

Widespread and common  

Hesperiidae Urbanus proteus The Common 
Tailed Skipper 

Widespread and common 
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 Impact of the proposed project on Flora and Fauna 

The proposed construction works to rehabilitate the dam infrastructure will have 
no impact on Flora and Fauna.  

 

 Ecological (Freshwater) Aquatic 
 Background 

The Hermitage Dam is a concrete gravity dam on the Wag Water River near Stony 
Hill in St. Andrew, Jamaica (Figure 14 and 15). The Wag Water River rises in the 
mountains of St. Andrew and flows through the parish of St. Mary, entering the sea 
west of Annotto Bay (Figure 16). 

 
Figure 14: Hermitage Dam, 1900 

 
Source: ©Damrick, 2000 
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Figure 15: Hermitage Dam, 2015 

 
Source: © Loop Jamaica 2015 

 
Figure 16: Map of Jamaica showing locations of principal rivers in each parish 

 
 
 

The Hermitage is one of two reservoirs (Mona being the other) which supplies 
water to the Kingston Metropolitan Area. In addition to rivers in the Kingston 
Basin, several rivers in the Blue Mountain South and Rio Cobre Basins supply 
water to Kingston. Constructed near the headwaters of the Wag Water River, the 
Hermitage reservoir is fed by naturally flowing streams. The Hermitage Treatment 
Plant treats 20 million gallons per day (USACE, 2001i) (Figure 17 and Figure 18). 

 

https://www.google.com.jm/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiR5sqU6frSAhVIZCYKHQoJCcMQjRwIBw&url=http://www.loopjamaica.com/content/de-silting-hermitage-dam-won%E2%80%99t-solve-water-crisis-%E2%80%93-nwc-exec&psig=AFQjCNGzz8RUwi9Y9d5pKdlEh0kOgVo14A&ust=1490846233350949


Environmental and Social Assessment Rehabilitation of the Hermitage Dam, St. 
Andrew, Jamaica - November 2019 

Environmental & Engineering Managers Ltd.  46 
 

Figure 17: Google Maps image showing relative positions of the Hermitage Reservoir and 
the Constant Spring Water Treatment Plant 
 

 
 

 
Figure 18: 1:50,000 metric topographic map showing Hermitage reservoir and associated 
water treatment facilities 
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 Constant Spring 
Water Treatment Plant 
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The general geomorphological characteristics of the island are shown in Figure 19  
below.   The blocks consist mainly of volcanic, and volcanically-derived clastic 
sedimentary rocks overlain by limestone deposition.  The Wag Water Belt is a central 
volcanic arc separating the Blue Mountain and Clarendon blocks.   
 
The Wag Water Belt is a fault bonded structural unit (Jackson and Smithii, 2009) 
and is therefore prone to earthquakes and landslides. As with other rivers in the 
Blue Mountain North (and South) hydrological basins, the Wag Water River is 
prone to high sediment yield due to the geological composition and slope 
movements.  
 

Most of the slopes surrounding the reservoir and its tributaries are greater than 25 degrees (Figure 

20), and the area is generally very rugged (Miller, 1992). The issue of sedimentation has been further 

exacerbated by anthropological disturbances such as deforestation, poor farming practices, and 

subsequent erosion (Miler, 1992, Vernoniii, 1959). 

 
Figure 19: Simplified structural map of fault traces of Jamaica showing the Wag Water 

Belt 
 

 
 

Wishart 2000iv  
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Figure 20: Photo of the Wag Water River at Hermitage  

 
© S. Khan, in Ahmad, 2007v 

 
High sediment loads are threatening the usefulness of the reservoir. It was 
estimated in 2001 that that the capacity of the reservoir has been reduced by about 
19 to 21 % (USACE, 2001).   By 2013, the National Water Commission (NWC) 
reported that the Hermitage Dam was operating at 36 % of its 393-million-gallon 
capacity (Jamaica Observervi, 2013). In 2015, the Government of Jamaica reported 
that more than a third of the dam was covered in silt, the sources of which were 
the three rivers that feed into the reservoir (Riley, 2015).vii 
 
The Kingston Metropolitan Area (KMA) includes Kingston and St. Andrew 
(KSA), Greater Spanish Town and Southeast St. Catherine (Portmore). Over one 
million people or nearly 40% of the population of Jamaica resides in the KMA. In addition, the 
KMA contains many of the islands commercial and industrial facilities.  The KMA has been 
plagued with inadequate water supply for decades. This is not surprising since development of 
water production and distribution facilities in the area has not been keeping pace with the growth 
in demand. Between 1988 and 2008, despite the significant growth in population, there has been 
no substantial increase in potable water supply capacity (World Bank, viii2009) 
 
During the dry season, the reservoirs reach critical levels and restrictions are 
imposed on the consumers. Many of the wells in the Liguanea Plain that supplied 
water for Kingston have been abandoned due to excessive nitrate levels. These 
levels were caused by sewage contamination and saline intrusion due to 
overpumping. To meet the growing domestic demand of the KMA, surface and 
ground water is imported from adjacent river basins, a practice that is affecting 
irrigation in some of these basins (USACE, 2001). 
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Figure 21:  Professional divers take measurements and samples from a depleted Hermitage 
reservoir during a July 2013 NWC drought planning and mitigation exercise  
 

 
 

Source: Jamaica Observer, 2013 
 

 Baseline Data 

Baseline data for water quality are provided in Table 10 and Table 11 and Figure 
22 to Figure 24 below. 
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Table 10: Levels of selected physico-chemical parameters in raw water entering the Constant Spring Filter Plant in January 2017  
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Source: National Water Commission 
 

Table 11:  Levels of manganese and aluminium (mgL-1) in raw water entering the Constant Spring Filter Plant in 2016  

Manganese Aluminium Annual Ranges and Averages 

0.00-0.17 0.00-0.17 Range 

0.04 0.02 Mean 

0.05 0.02 Mode 

0.04 0.02 Median 

Source: National Water Commission  



 

 

The water quality parameters for water of the Hermitage Reservoir (measured in raw 
water entering the Constant Spring Plant) are predominantly well within the typical 
range for Jamaican rivers.  The data for nitrates and phosphates were consistent with 
values cited by Edwardsix (2002).   However, turbidity levels are generally elevated 
(Figure 22 ).  
 
Turbidity is the measure of the relative clarity of a liquid. It is an optical characteristic 
of water, expressed as the amount of light that is scattered by material in the water 
when a light is shined through the water column.  The higher the volume of material 
present in the water column (sediment, organic and inorganic matter, plankton and 
other microscopic organisms), the lower the clarity of the water, or the higher the 
turbidity.  
 

The high turbidity in the water of the Hermitage reservoir is associated with high surface diversion 

of silt deposits during the rainy season (Figure 23).  A ten-fold increase in turbidity occurred during 

the peak rainfall period in October and November when compared with drier months (March to 

April and Jun to August) which may create problems for water treatment. 

 
 

Figure 22: Monthly turbidity levels (NTU) at Constant Spring Filter Plant in 2016  
 

 
Source: National Water Commission 
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Figure 23: Monthly rainfall (mm) for Kingston and St. Andrew in 2016  

 
Source: Meteorological Service of Jamaica 

 
 
 

Figure 24: Monthly pH levels at Constant Spring Filter Plant in 2016  

 
Source: National Water Commission 

 
 

The monthly pH values for 2016 were within the standard range defined for ambient 
waters (Figure 24).  
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The World Health Organization x(2011) reported the following on levels of manganese 
in the USA: Levels in fresh water typically range from 1 to 200 µg/l (Barceloux, xi1999). [While 
a published] river water survey in the USA found dissolved manganese levels ranging from <11 to 
>51 µg/l, the United States Geological Survey’s National Water Quality Assessment Program has 
gathered limited data since 1991 on representative study basins around the USA. These data indicate 
a median manganese level of 16 µg/l in surface waters (Leahy and Thompsonxii, 1994).  
 
The levels of manganese in water collected at Hermitage reservoir are higher on 
average than those reported for US rivers (averaging 40 µg/l, with maximum values 
just under 200 µg/l).  However, these values are consistent with reports by Lalorxiii, 
1996, and Jackson and Scott xiv(2002) of naturally high occurrence of mineral and metal 
content in Jamaica associated with volcanic rocks and bauxite deposits. The maximum 
aluminium levels observed remained under the threshold of the US EPAxv secondary 
standards for drinking water. 

 Limitations 

This report was prepared as part of a desk study on the Hermitage Dam Reservoir.  
The data provided herein were therefore taken from baseline studies on the Wag Water 
River in the Hermitage region and other studies related to the selected variables. 
However, baseline data are generally lacking for aquatic systems in Jamaica. No 
published or peer reviewed literature was obtained, and few data are available for the 
Wag Water River at the point of the Hermitage Dam.  No data was obtained for the 
Moresham and Ginger rivers which also feed into the reservoir.  There is also notably 
no biological data available for any of the sites.  These gaps may have to be addressed 
for future work through biological and physico-chemical sampling and data collection.  

 

6 Socio-economic Baseline 

 
This section presents the demographic characteristics of the parish of St. Andrew and each of the 
main towns (special areas) and/or communities which fall within the impact zone of the Hermitage 
Dam Rehabilitation works project.  The demographic and housing data presented in this section of 
the report were obtained mainly from the Statistical Institute of Jamaica (STATIN) and the Planning 
Institute of Jamaica (PIOJ). 
 

 Population  
 

The parish of St. Andrew has an estimated population of 579,064 persons. The figure represents an 

estimated 0.99% growth over 2011 census figures. According to the 2011 Census the parish of St. 

Andrew had 573,369 persons. The parish which accounts for 21% of the total population of Jamaica, 

is the most populous parish. The parish recorded an annual growth rate of 0.33% between 2001 and 

2011 (Table 12 and Table 13). The parish along with Kingston and sections of St. Catherine forms the 

Kingston Metropolitan Area (KMA), which is the largest urban centre in Jamaica. Approximately 88% 

of the population of the parishes of St. Andrew and Kingston combined is considered urban.  
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Table 12: Post 2011 Census Population at National and Parish Level 2012-2014 

Parish 2012 2013 2014 % of country 
population p (2014) 

Jamaica 2,711,500 2,717,900 2,723,200 100.0 

Kingston & St. 
Andrew 

666,041 667,600 668,900 24.6 

St. Andrew* 575,261 577,159 579,064 21.2 
p –preliminary 
*- Population estimated using 2011 census annual growth rate of 0.33% for the parish 

Source: PIOJ, 2015 and STATIN, 2013 

 
 

Table 13: Population at Parish Level 2001 and 2011 

Parish 2011 2001 

 Total % of country 
pop 

Total % of country 
pop 

St. Andrew 573,369 21.25 555,828 21.32 
Source: STATIN, 2013 

 

 Gender Distribution 

The proportion of females in the parish has remained consistently higher than their 
male counterparts over the last two intercensal periods. Gender disaggregation data 
for St. Andrew from the 2011 Census, shows the parish had a male to female 
population ratio of 1:1, i.e. for every 97.7 males there were 100 females (Errore. 
L'origine riferimento non è stata trovata.).  

 
Table 14: Sex Distribution Population for the Parish 2011 

Parish Total Male Female Sex Ratio  
(males per female 100) 

Jamaica 2,697,983 1,334,533 1,363,450 97.9 

St. Andrew 573,369 274,320 299,049 91.7 
Source: STATIN, 2013 

 
The sex ratio of the parish is consistent with national patterns. The data shows that 
the percentage of males in the parish has grown since the last census in 2001 by 14%. 
In 2001 males accounted for 47.17% of the total population of the parish and in 2011, 
the figure stood at 47.84%. The sex distribution data for 2011, shows similarity to 
national trends, where the growth rate for the male population is higher than that for 
females.  

 

Table 15: Age Distribution of Population at Parish Level 2011 

Parish Total Under 15 15-29 30-64 65 and over 

Jamaica 2,697,983 702,835 751,489 1,026,053 217,606 

St. Andrew 573,369 129,412 167,227 233,457 43,273 
Source: STATIN, 2013 
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 Age Distribution  

Twenty-two point five percent (22.5%) of the total population is under the age of 15; 
sixty-nine point eight percent (69.8%) between the age of 15 and 64 and; seven point 
five percent (7.5%) being 65 and over. Approximately fifty-two percent (52%) of the 
population is 29 years and younger, 2 percentage points lower when compared to the 
population at the national level. The age group 30-64 constitutes the largest segment 
of the population and accounts for approximately forty point seven percent (40.7%) 
of the total parish population (Table 15).  

 Age Dependency Ratio 

The age dependency ratio4 for Jamaica has continued to decline steadily since 1991. 
The figure, which stood at 73.34 in 1991, witnessed an estimated eight percent (8%) 
decline in 2001. The 2001 census showed that for every 100 working persons there 
were close to 67 dependents. By 2011, the national dependency ratio figure witnessed 
an even larger decline, falling by an estimated twenty-two point six percent (22.6%) to 
51.84 dependents for every 100 working persons within the ten year period between 
2001 and 2011.  

 
The 2014 dependency ratio for Jamaica was 48.3 (PIOJ, 2015). The parish of St. Andrew 
has a total dependency ratio of 48.09, lower than the national ratio of 51.78 

 

 Hermitage Dam Demographic Setting 
 Wag Water Watershed: Socio-economic Setting Overview 

The Nature Conservancy is currently undertaking a socio-economic assessment within 
the Wag Water Watershed as part of a Water Feasibility study for Kingston. The 
preliminary results of the study have revealed that approximately fifty (50) districts and 
twenty (20) communities fall within the Wag Water Watershed. These communities 
have an estimated population of 80,000 persons, spanning the parishes of St. Andrew 
and St. Mary. The male to female ratio in the watershed is roughly 1:1. The 
communities that fall within the boundaries of the watershed include: 
 

• Woodford • Freetown • Hermitage 

• Golden Spring  • Bowden Hill • Hermitage 

• Temple Hall • Tom’s River • Stony Hill 

• Flint River • Rock River • Lucky Hill 

• Lawrence Tavern • Belfield • Highgate  

• Water Valley • Robin’s Bay • Windsor Castle 

• Carron Hall • Richmond • Islington 

• Spring Hill   

 
4 Dependency ratio is the proportion of the population 15 years and younger and 64 years and over (not in the labour 
force) who are dependent on the economically active age group of 15-64 years (productive labour force). 
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1. Impact Zones 
 

There are two impact zones which fall within the scope of influence of the Hermitage 
Dam: 

• Regional Impact Zone (RIZ) 

• Local Impact Zone (LIZ) 
 
The zones encompass the communities, districts and areas which have a direct impact 
on the functioning and stability of the Dam and those which could be potentially 
impacted by the Dam in the event of leaks and/or structural failure. The potential 
impact ranges from negligible to severe for the communities within the RIZ. 

 
a. Regional Impact Zone  

 
The Regional Impact Zone (RIZ) of the Dam includes communities located upstream 
and downstream of the reservoir, including those situated along the Wag Water River. 
 
The Wag Water River flows through several communities that are located within the 
boundaries of the Wag Water Watershed. As a result, during heavy rainfall events, 
communities found along the river’s course and/or within its floodplain are often 
impacted by flood events. Communities threatened by flood occurrences are located 
either in the valley areas between the steep ridges of the watershed or downstream in 
low-lying/flat areas. Flooding of communities near the headwaters of the Wag Water 
River is highly unlikely given their location at generally higher elevations above the 
floodplain, though these areas are threatened extensively by landslides.    
 
The Hermitage Dam is located approximately 5km east of the head of the Wag Water 
River, at an elevation approximately 2000m a.s.l. Its location and design make it less 
susceptible to extreme flood events and helps to protect and reduce the overall impact 
of flooding on the communities downstream as a result of the storage capacity of its 
reservoir. Though the reservoir is not impacted adversely by flooding, landslides and 
earthquake events do pose a direct threat to the safety of the Dam. Landslide events 
within the watershed occur naturally, as well as they are induced by man-made activities 
taking place upstream e.g. deforestation. The Dam is therefore impacted directly by 
activities taking place upstream, while communities downstream of the Dam are most 
at risk with any possible breach in its structure, including potential leaks or failure. 
 
The Regional Impact Zone of the Dam includes approximately 15-17 communities, 
spanning the parishes of St. Andrew and St. Mary. The communities include: 
 

• Woodford  • Cascade • Freetown 

• Hermitage • Golden Spring • Stony Hill 

• Bowden Hill • Temple Hall  • Halls Green 

• Tom’s River • Castleton • Broadgate 

• Annotto Bay • Friendship Gap • Devon Pen 

• Scotts Hall • Chovey  
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The communities have an estimated combined population size of 26,400 persons. A 
breakdown of the population by gender revealed males account for approximately 
52% of the total population. An approximate gender ratio for the regional impact zone, 
shows there are 109.8 males for every 100 females. 

 
b. Local Impact Zone  

 
The Local Impact Zone includes (i) communities that could potentially face moderate 
to adverse impacts from a potential leak and/or structural failure of the Dam and (ii) 
communities which directly threaten the stability and functionality of the Dam. There 
are eight (8) communities that fall within the local impact zone of the Hermitage Dam. 
The communities include: Golden Spring, Hermitage, Stony Hill, Temple Hall, Halls 
Green, Bowden Hill, Woodford and Freetown. The communities have a total 
population of approximately 15,900 persons (Table 16). Golden Spring and Stony Hill 
are the two most populous communities in the impact zone, accounting for between 
40-45% of the total population of the impact zone.  Hermitage has the smallest share 
of the total population and has continued to witness a decline in its overall population 
size due to increased migration.        

 
Table 16: Population Distribution in Local Impact Zone by Gender and 

Community 

Community 
Enumeration 

District Male Female Total 

Freetown ER1 163 168 331 

Woodford ER2 96 82 178 

Woodford/Freetown ER3 330 302 632 

Woodford ER4 672 681 1,353 

Hermitage NC11 36 29 65 

Hermitage/Stony Hill NC12 87 71 158 

Temple Hall/Halls Green WR31 279 287 566 

Golden Spring/Temple Hall WR33 384 409 793 

Golden Spring WR34 249 346 595 

Bowden Hill WR39 403 339 742 

Golden Spring WR40 205 222 427 

Golden Spring/Bowden Hill WR41 471 449 920 

Golden Spring WR42 466 509 975 

Stony Hill WR43 766 841 1,607 

Stony Hill WR44 327 357 684 

Hermitage/Stony Hill WR45 171 155 326 

Stony Hill WR46 352 415 767 

Stony Hill WR48 85 80 165 

Stony Hill WR49 344 374 718 

Stony Hill WR51 129 171 300 

Golden Spring WR52 111 103 214 
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Community 
Enumeration 

District Male Female Total 

Golden Spring WR53 156 160 316 

Golden Spring WR54 262 356 618 

Temple Hall/Golden Spring WR58 343 333 676 

Temple Hall WR59 505 522 1027 

Temple Hall WR60 363 385 748 

Total - 7,755 8,146 15,901 
Source: STATIN, 2013 

 
Disaggregation of the population data by gender shows females account for 
approximately 51% of the total population. Females account for the larger share of 
the population in all communities, except Hermitage and Bowden Hill. The gender 
ratio for the local impact zone shows a gender ratio of 95.2 males for every 100 
females.  
 
The communities located upstream of the Dam are Woodford and Freetown. These 
small rural hill-side communities, which includes the district of Cascade, have a total 
population of 2,494 persons. Woodford is the largest community in this area, 
accounting for an estimated 70% of the total population of the communities. Located 
approximately 15km from the town of Papine, the communities are found just below 
the boundary of Holywell in the Blue and John Crow Mountains, in the upper reaches 
of the Wag Water Watershed. Farming is the primary economic activity undertaken in 
the communities. Farmers grow mainly cash crops, which includes bananas and coffee.  
 
Age Distribution 
 
Twenty-four percent (24%) of the total population in the impact zone is under the age 
of 15; sixty-nine percent (69%) between the age of 15 and 64 and; seven- percent (7%) 
being 65 and over. Approximately fifty-three (53%) of the population is 29 years and 
younger, which is largely consistent with the patterns observed for this age group 
category at the national level. The age group 30-64 constitutes the largest segment of 
the population and accounts for close to forty percent (40%) of the total population 
of the communities (Table 17). 

 
Table 17: Age Distribution of Local Impact Zone 

Community ED* 

Age Group Category 

 
Total 

 
Under 15 

 
15-29 30-64 65 & over 

Freetown ER1 330 82 91 137 20 

Woodford ER2 176 34 65 64 13 

Woodford/Freetown ER3 631 147 195 248 41 

Woodford ER4 1,354 323 399 551 81 

Hermitage NC11 49 7 25 14 3 

Hermitage/Stony Hill NC12 155 22 28 69 36 

Temple Hall/Halls Green WR31 577 123 146 248 60 
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Community ED* 

Age Group Category 

 
Total 

 
Under 15 

 
15-29 30-64 65 & over 

Golden Spring/Temple Hall WR33 794 169 237 335 53 

Golden Spring WR34 592 147 193 207 45 

Bowden Hill WR39 743 173 210 320 40 

Golden Spring WR40 427 87 131 202 7 

Golden Spring/Bowden Hill WR41 919 250 295 328 46 

Golden Spring WR42 975 242 300 388 45 

Stony Hill WR43 1,606 391 441 650 124 

Stony Hill WR44 685 155 202 290 38 

Hermitage/Stony Hill WR45 322 60 73 143 46 

Stony Hill WR46 770 126 172 355 117 

Stony Hill WR48 165 43 56 61 5 

Stony Hill WR49 717 193 243 249 32 

Stony Hill WR51 312 74 84 126 28 

Golden Spring WR52 214 47 65 90 12 

Golden Spring WR53 316 70 121 108 17 

Golden Spring WR54 616 177 170 232 37 

Temple Hall/Golden Spring WR58 676 162 201 258 55 

Temple Hall WR59 1,027 265 334 371 57 

Temple Hall WR60 746 208 230 278 30 

Total  15,894 3,777 4,707 6,322 1,088 

*- Enumeration District 
Source: STATIN, 2013 

 
 

 Housing 
 

The housing information from the 2011 census shows that nationally there has been an 
increase in the total number of housing and dwelling units and households. The number of 
housing units increased in 2011 by approximately nineteen point seven percent (19.7%) over 
2001 baseline figures. For dwelling units, the 2011 census shows that nationally the total 
number of dwelling units increased by nineteen percent (19%) over 2001 baseline figures. 
Similar to the observed changes in the number of housing and dwelling units, notable increases 
in the number of households at the parish and national levels were observed in 2011. 
Nationally there has been a seventeen percent (17%) increase in the number of households 
over 2001 figures. Women head an estimated 46.4% of all households in Jamaica (PIOJ, 2014). 

 Housing Units and Households 

The parish of St. Andrew recorded an 18% increase in the total number of dwelling 
units in the parish. Dwelling units recorded in 2011, totalled 184,831 compared to 
156,137 in the 2001 census. A change in the number of households was also noted, 
with a recorded growth of 16.7% in total household numbers from 191,112 recorded 
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in 2011, from the 164,513 recorded in 2001. Similar to national trends, there was an 
11.7% decline in household size (Table 18). 

 
Table 18: Housing Parish Data 2001 and 2011 for St. Thomas 

Parish Number of 
Dwelling Units 

Number of 
Households 

Household Size 

 2011 2001 2011 2001 2011 2001 
Jamaica  853,668 723,041 881,089 748,326 3.1 3.5 

St. Andrew 184,831 156,137 192,112 164,513 3.0 3.4 

Golden 
Spring 

1,976  1,999  3.4 3.9 

Stony Hill 2,891 - 2,956 - 3.1 3.6 
Source: STATIN, 2013 

 
There are 3,824 housing units and approximately 4,700 households in the local impact 
zone (Table 19).  The household size within the impact zone ranges between 3.1 and 
3.4 persons per household.  

 

Table 19: Housing Information by Community in Local Impact Zone 

Community Enumeration 
District 

Housing Units Households 

Freetown ER1 82 87 

Woodford ER2 51 53 

Woodford/Freetown ER3 142 144 

Woodford ER4 362 391 

Hermitage NC11 17 17 

Hermitage/Stony Hill NC12 48 50 

Temple Hall/Halls Green WR31 134 176 

Golden Spring/Temple Hall WR33 184 239 

Golden Spring WR34 161 165 

Bowden Hill WR39 202 234 

Golden Spring WR40 52 147 

Golden Spring/Bowden Hill WR41 226 260 

Golden Spring WR42 178 300 

Stony Hill WR43 384 536 

Stony Hill WR44 149 210 

Hermitage/Stony Hill WR45 86 109 

Stony Hill WR46 198 266 

Stony Hill WR48 48 55 

Stony Hill WR49 178 179 

Stony Hill WR51 81 90 

Golden Spring WR52 52 67 

Golden Spring WR53 84 90 

Golden Spring WR54 142 174 

Temple Hall/Golden Spring WR58 168 186 

Temple Hall WR59 218 261 

Temple Hall WR60 197 207 
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Community Enumeration 
District 

Housing Units Households 

    

Total - 3,824 4,693 
 

 Housing Tenure 

Housing tenure patterns have shown that housing ownership has increased nationally 
since the last census in 2001. An estimated 60.3% of households owned the dwelling 
they occupied in 2011, compared to 58.3% in 2001. The data presented in Table 20 
also shows that ‘rent’ is the second leading tenure status amongst households 
nationally. In the parish of St. Andrew, forty-eight percent (48%) of households owned 
the dwelling they occupy. The overall percentage is the second lowest in Jamaica, after 
Kingston, which has only thirty percent (30%) of households owning their dwellings. 
Both parishes are also the only parishes where less than fifty percent (50%) of 
dwellings are owned by households. 

 
Table 20: Housing Tenure Status by Parish and National Level, 2011 

Parish Number of 
Households 

Tenure 

  Own Leased Rent Rent 
Free 

Squatted Other* 

Jamaica 881,089 534,353 15,069 176,871 136,835 8,823 9,138 

St. Andrew 192,112 93,761 4,934 58,225 29,265 2,911 3,016 

*- Includes Other tenure status and the category of “not reported”    
Source: STATIN, 2013 

 

 Utilities 
 Electricity 

According to the 2011 Census an estimated ninety-six percent (96%) of households in 
both St. Andrew had access to electricity (Table 21).  

 
Table 21: Number of Households with Electricity Services (National and Parish Level) 2011 

Parish/Community Number of Households Electricity Electricity (%) 
Jamaica 881,089 809,746 91.9 

St. Andrew 192,112 185,006 96.3% 

 
  



Environmental and Social Assessment Rehabilitation of the Hermitage Dam, St. Andrew, 
Jamaica - November 2019 

Environmental & Engineering Managers Ltd.  63 
 

Figure 25: Jamaica Public Service Distribution System 

 
Source: Jamaica Public Service Company Limited, 2011 

 Water 

The NWC is the major supplier of water across Jamaica, producing more than ninety 
percent (90%) of Jamaica’s potable water. More than seventy percent (70%) of water 
is supplied via house connections and the remaining is supplied using standpipes, water 
trucks, wayside tanks etc. Small providers, including the Four Rivers Development 
Company (FRDC) produce and supply less than one percent (1%) of the nation’s 
water. The 2014 ESSJ (PIOJ, 2015) estimates seventy-seven point four percent 
(77.4%) of Jamaica’s total population had access to safe potable water.  
 
The NWC supplies water to Kingston and St. Andrew (KSA) from rivers, deep alluvial 
and limestone wells and springs. Surface Water Some 75% of the water obtained for 
use in KSA is abstracted from surface sources. The main river sources in the parish 
are the Morsham, Wag Water and Hope Rivers. Water sources in the KSA are 
inadequate to meet demands and as such water from Yallahs and Negro River in St. 
Thomas and the Rio Cobre (through the Ferry and Forest Hills etc. system) in St. 
Catherine are imported into the KSA to satisfy demands. There are four main 
treatment facilities which supply water to the KSA, these are Constant Spring 
Treatment Plant (CSTP), Mona Treatment Plant (MTP) Hope Filter Plant) and 
Seaview Treatment Plant. These are supplied by several other water supply distribution 
systems (tanks) in the KSA. Under the Jamaica Water Supply Improvement Project 
(JWSIP), the NWC has undertaken the improvement and upgrading of existing water 
supply systems (pipelines, treatments plants, water infrastructure fixtures etc.) across 
the Kingston Metropolitan Area, which includes the parishes of Kingston and St. 
Andrew. 
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 Sewage 
 

The NWC operates sixty-eight (68) sewage (wastewater) treatment plants island-wide, 
collecting wastewater from approximately twenty-five (25%) of the Jamaican population. The 
NWC currently operates fourteen (14) in the parish of St. Andrew. (Figure 26). Septic tanks 
and absorption pits are used as the main systems for the collection, treatment and disposal of 
sewage from dwellings in the communities not connected to a NWC treatment plant. 
 
Figure 26: National Water Commission Sewage Treatment Plants in Jamaica 

 
Source: National Water Commission, 2013 

 
 

 Solid Waste 
 

MPM Waste Management Ltd. (MPM) is responsible for the collection and disposal of solid 
waste in the communities found in impact zone of the project. The MPM serves the parishes 
of Kingston and St. Andrew, St. Catherine, Clarendon and St. Thomas and is responsible for 
the management of the Riverton (Kingston) and Church Corner (St. Thomas) disposal sites.  
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 Waste Generation 

Jamaican households generate on average 2.7 million kilograms (kg) of solid waste on 
a daily basis.5 The parish of St. Andrew generates 573,369 kilograms (kg) daily. St. 
Andrew accounts for the highest daily generation of solid waste in Jamaica.  

 
In the local impact zone, approximately 15,901 kilograms (kg) of solid waste is 
generated daily based on average waste generation rates for Jamaica.  

 

 Municipal and Social Services  
 Health 

The parish of St. Andrew is served by eight (8) public hospitals and more than twenty 
(20) health centres. Health care in the parish is managed by the South East Regional 
Health Authority (SEHRA). 

 

The communities within the impact zone are served by the following centres: 

• University of the West Indies Hospital 

• Princess Margaret Hospital 

• Golden Spring Health Centre 

 Educational Institutions 

The parish of St. Andrew has one hundred and eighteen (118) public education 
institutions, beginning at the early childhood/infant level through to the tertiary level. 
The Bowden Hill Primary School is the only educational institution located within 
close proximity to the Hermitage Dam. 

 

 Economic Overview 
 Macro-Economy 

The information presented in this section is from the Economic and Social Survey of 
Jamaica 2014, published by the Planning Institute of Jamaica (PIOJ) (2015). The 
figures presented below are a revision of the preliminary figures first published by the 
PIOJ in its preliminary economic summary. 
   
The 2014 economic industry performance for Jamaica has shown that the Service 
Industry continues to out-perform the Goods Producing Industry. The preliminary 
figures on gross value added by industry, showed the Services Industry had a value 
added amount 3.2 times higher than the Good Producing Industry (PIOJ, 2015).  
 
The Service Industry constitutes the following industries: 

 

 
5 Domestic garbage generation is calculated at the average waste generation rate of 1kg/person/day identified in the 
2013 waste composition study by the National Solid Waste Management Authority. 
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1. Electricity and Water Supply 
2. Transport, Storage and Communication 
3. Wholesale, Retail, Trade Repair and Installation of Machinery 
4. Finance and Insurance Services 
5. Real Estate, Renting and Business Activities 
6. Producers of Government Services 
7. Hotels and Restaurants 

  
The Goods Producing sector includes the following industries: 

• Agriculture, forestry and fishing 

• Manufacturing 

• Mining and quarrying 

• Construction 
 

Table 22 shows Gross Value added by Industry for the period 2012-2014. 
  

Table 22: Gross Value Added by Industry at Constant Prices 2012-2014 $’ Million 

INDUSTRY 2012 2013 2014 

Goods Producing Industry 179,200.3 179,914.0 179,783.6 

Agriculture, Forestry & Fishing 49,384.0 49,041.7 48,824.5 

Mining & Quarrying 16,272.9 16,715.7 16,866.5 

Manufacture 62,290.5 61,948.7 61,178.4 

Construction 51,252.8 52,207.8 52,914.2 

Services Industry 581,303.2 581,910.6 584,991.9 

Electricity & Water Supply 23,704.9 23,242.2 22,972.5 

Transport, Storage & Communication 80,393.1 80,743.3 81,625.3 

Wholesale & Retail Trade; Repairs; 
Installation of Machinery & Equipment 

129,633.7 129,474.7 
129,758.7 

Finance & Insurance Services 81,602.2 81,900.1 82,088.9 

Real Estate, Renting & Business Activities 78,514.1 78,772.8 79,177.7 

Producers of Government Services 96,666.5 96,430.4 96,242.0 

Hotels & Restaurants 40,322.6 40,788.0 41,965.0 

Other Services 50,466.1 50,559.0 51,161.8 

Source: Statistical Institute of Jamaica/Planning Institute of Jamaica, (2015) 

 
The overall figures on rate of growth showed 0.1% decline in the Goods Producing 
Industry and 0.5% expansion in the Service Industry. The rate of growth for the 
Goods Producing Industry was largely influenced by the rate of growth experienced 
in the Agriculture, Forestry and Fishing Industry, which declined by 0.4% in 2014 
(Table 23). 

  

http://www.datazoa.com/img/embed/embed.asp?svg=true&sid=tblackwood/00000935&hash=6bgQ8ILLyW&rownum=1&altlabel=Agriculture%2C+Forestry+%26+Fishing+%2D+INDUSTRY
http://www.datazoa.com/img/embed/embed.asp?svg=true&sid=tblackwood/00000936&hash=6bgQ8ILLyW&rownum=2&altlabel=Mining+%26+Quarrying+%2D+INDUSTRY
http://www.datazoa.com/img/embed/embed.asp?svg=true&sid=tblackwood/00000937&hash=6bgQ8ILLyW&rownum=3&altlabel=Manufacture+%2D+INDUSTRY
http://www.datazoa.com/img/embed/embed.asp?svg=true&sid=tblackwood/00000939&hash=6bgQ8ILLyW&rownum=5&altlabel=Construction+%2D+INDUSTRY
http://www.datazoa.com/img/embed/embed.asp?svg=true&sid=tblackwood/00000938&hash=6bgQ8ILLyW&rownum=4&altlabel=Electricity+%26+Water+Supply+%2D+INDUSTRY
http://www.datazoa.com/img/embed/embed.asp?svg=true&sid=tblackwood/00000942&hash=6bgQ8ILLyW&rownum=8&altlabel=Transport%2C+Storage+%26+Communication+%2D+INDUSTRY
http://www.datazoa.com/img/embed/embed.asp?svg=true&sid=tblackwood/00000940&hash=6bgQ8ILLyW&rownum=6&altlabel=Wholesale+%26+Retail+Trade%3B+Repairs%3B+Installation+of+Machinery+%26+Equipment+%2D+INDUSTRY
http://www.datazoa.com/img/embed/embed.asp?svg=true&sid=tblackwood/00000940&hash=6bgQ8ILLyW&rownum=6&altlabel=Wholesale+%26+Retail+Trade%3B+Repairs%3B+Installation+of+Machinery+%26+Equipment+%2D+INDUSTRY
http://www.datazoa.com/img/embed/embed.asp?svg=true&sid=tblackwood/00000943&hash=6bgQ8ILLyW&rownum=9&altlabel=Finance+%26+Insurance+Services+%2D+INDUSTRY
http://www.datazoa.com/img/embed/embed.asp?svg=true&sid=tblackwood/00000944&hash=6bgQ8ILLyW&rownum=10&altlabel=Real+Estate%2C+Renting+%26+Business+Activities+%2D+INDUSTRY
http://www.datazoa.com/img/embed/embed.asp?svg=true&sid=tblackwood/00000945&hash=6bgQ8ILLyW&rownum=11&altlabel=Producers+of+Government++Services+%2D+INDUSTRY
http://www.datazoa.com/img/embed/embed.asp?svg=true&sid=tblackwood/00000941&hash=6bgQ8ILLyW&rownum=7&altlabel=Hotels+%26+Restaurants+%2D+INDUSTRY
http://www.datazoa.com/img/embed/embed.asp?svg=true&sid=tblackwood/00000946&hash=6bgQ8ILLyW&rownum=12&altlabel=Other+Services+%2D+INDUSTRY
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Table 23: Rate of Growth of Gross Value Added by Industry at Constant Prices 2009-2013 in 
% 

INDUSTRY 2012 2013 2014 

Goods Producing Industry -1.8 0.4 -0.1 

Agriculture, Forestry & Fishing 2.3 -0.7 -0.4 

Mining & Quarrying -8.7 2.7 0.9 

Manufacture -0.7 -0.5 -1.2 

Construction -4.4 1.9 1.4 

Service Industry  -0.2 0.1 0.5 

Electricity & Water Supply -2.2 -2.0 -1.2 

Transport, Storage & Communication -0.1 0.4 1.1 

Wholesale & Retail Trade; Repairs; 
Installation of Machinery & Equipment 

-1.4 -0.1 
0.2 

Finance & Insurance Services 0.7 0.4 0.2 

Real Estate, Renting & Business Activities -0.5 0.3 0.5 

Producers of Government Services -0.2 -0.2 -0.2 

Hotels & Restaurants 1.8 1.2 2.9 

Other Services 1.2 0.2 1.2 

 

 Industry Overview and Employment 

1. Agriculture, Forestry and Fishing 
 
The Agriculture, Forestry & Fishing industry registered another decline in 2014, when 
the sector declined by 0.4 percent. This however is an improvement over 2013 figures 
when the industry declined by 0.7 percent. Export earnings from traditional 
agricultural commodities were valued at US$17.0 million in 2014 compared with 
US$22.1 million in 2013. Reduced earnings were recorded for Coffee, Citrus and 
Pimento, which outweighed improved earnings for Banana and Cocoa. The industry’s 
share of GDP decreased by 0.1 percentage point to 6.6 per cent. Despite this, the 
industry remained the second largest employer, employing an average of 207,850 
persons, 5,500 more than in 2013. 
 
2. Mining and Quarrying 
 
The Mining and Quarrying industry recorded a 0.9 percent increase in real value added 
for 2014. This increase represented a 2.3 percent contribution to GDP, when 
compared to similar increases recorded in 2013. The increase is a continuation of 
trends observed in 2013 when the industry recorded 2.7% growth in real value added. 
The higher output of crude bauxite (up 2.8 percent) drove the performance of the 
industry while production of alumina declined by 0.2 percent. 

http://www.datazoa.com/img/embed/embed.asp?svg=true&sid=tblackwood/00000935&hash=6bgQ8ILLyW&rownum=1&altlabel=Agriculture%2C+Forestry+%26+Fishing+%2D+INDUSTRY
http://www.datazoa.com/img/embed/embed.asp?svg=true&sid=tblackwood/00000936&hash=6bgQ8ILLyW&rownum=2&altlabel=Mining+%26+Quarrying+%2D+INDUSTRY
http://www.datazoa.com/img/embed/embed.asp?svg=true&sid=tblackwood/00000937&hash=6bgQ8ILLyW&rownum=3&altlabel=Manufacture+%2D+INDUSTRY
http://www.datazoa.com/img/embed/embed.asp?svg=true&sid=tblackwood/00000939&hash=6bgQ8ILLyW&rownum=5&altlabel=Construction+%2D+INDUSTRY
http://www.datazoa.com/img/embed/embed.asp?svg=true&sid=tblackwood/00000938&hash=6bgQ8ILLyW&rownum=4&altlabel=Electricity+%26+Water+Supply+%2D+INDUSTRY
http://www.datazoa.com/img/embed/embed.asp?svg=true&sid=tblackwood/00000942&hash=6bgQ8ILLyW&rownum=8&altlabel=Transport%2C+Storage+%26+Communication+%2D+INDUSTRY
http://www.datazoa.com/img/embed/embed.asp?svg=true&sid=tblackwood/00000940&hash=6bgQ8ILLyW&rownum=6&altlabel=Wholesale+%26+Retail+Trade%3B+Repairs%3B+Installation+of+Machinery+%26+Equipment+%2D+INDUSTRY
http://www.datazoa.com/img/embed/embed.asp?svg=true&sid=tblackwood/00000940&hash=6bgQ8ILLyW&rownum=6&altlabel=Wholesale+%26+Retail+Trade%3B+Repairs%3B+Installation+of+Machinery+%26+Equipment+%2D+INDUSTRY
http://www.datazoa.com/img/embed/embed.asp?svg=true&sid=tblackwood/00000943&hash=6bgQ8ILLyW&rownum=9&altlabel=Finance+%26+Insurance+Services+%2D+INDUSTRY
http://www.datazoa.com/img/embed/embed.asp?svg=true&sid=tblackwood/00000944&hash=6bgQ8ILLyW&rownum=10&altlabel=Real+Estate%2C+Renting+%26+Business+Activities+%2D+INDUSTRY
http://www.datazoa.com/img/embed/embed.asp?svg=true&sid=tblackwood/00000945&hash=6bgQ8ILLyW&rownum=11&altlabel=Producers+of+Government++Services+%2D+INDUSTRY
http://www.datazoa.com/img/embed/embed.asp?svg=true&sid=tblackwood/00000941&hash=6bgQ8ILLyW&rownum=7&altlabel=Hotels+%26+Restaurants+%2D+INDUSTRY
http://www.datazoa.com/img/embed/embed.asp?svg=true&sid=tblackwood/00000946&hash=6bgQ8ILLyW&rownum=12&altlabel=Other+Services+%2D+INDUSTRY
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The average employment in the Mining & Quarrying industry in 2014 grew by 13.9 
percent to 6,150 persons and represented 0.5 percent of the average total employed 
labour force, the same as in 2013. The employed labour force in the industry 
constituted an average of 5,425 males and 725 females which represented increases of 
10.7 percent and 45.0 percent, respectively. 
 
3. Manufacturing 
 
Real value added for the Manufacture industry contracted by 1.2 percent for 2014, a 
continuation of trends observed in 2013 which saw declines of 0.5 percent in that 
economic year. This resulted from a decline in the Other Manufacture sub-industry, 
while the Food, Beverages & Tobacco sub-industry grew. The value of manufactured 
exports was US$680.4 million, a reduction of US$113.5 million in earnings relative to 
2013. The lower earnings were reflective of declines in Traditional Exports and Non-
Traditional Exports of US$1.1 million and US$112.4 million, respectively. 
 
Average employment in the Manufacture industry increased to72, 900 persons 
compared with 71, 850 persons in 2013. The share of employment in the Manufacture 
industry of the total employed labour force was 6.5 per cent, similar to the output for 
2013. The higher average employment reflected increases in the number of males and 
females employed. The average number of males employed in the industry was 49,025 
compared with 48,700 for 2013. The average number of females employed was 23,875, 
an increase of 725 relative to 2013. 
 
4. Construction 
 
The Construction industry grew by 1.4 percent in 2014 and accounted for 7.2 percent 
of GDP compared with 7.1 percent in 2013. The performance of the industry was due 
to increases in the Other Construction and the Building Construction subcategories. 
 
The average employment for the industry declined from 83,025 persons to 80,925 
persons in 2014. This represented 7.2 percent of the average total employed labour 
force compared with 7.5 percent for 2013. The lower average employed labour force 
in the industry resulted from decreases in both the average number of males and 
females employed. The average number of males who worked in the industry declined 
from 80,150 to 78,550 persons, while the average number of females was 2,375 
persons, a decline of 500 persons compared with 2013. 
 
5. Energy, Electricity and Water 
 
The Electricity & Water Supply industry contracted by 1.2 percent in 2014, a 
continuation of declines recorded in 2013 when the industry declined by 2.0 percent, 
reflecting reductions in electricity consumption and water production. Lower demand 
was the primary cause for contraction in electricity consumption, while the severe 
drought condition was the main factor contributing to the decline in water production. 
Electricity generation decreased by 0.8 percent to 4,107.5 GWh relative to 2013.  
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However, generating capacity increased by 0.7 percent to approximately 902.8 
Megawatts (MW) in the country’s generating capacity in 2014. 
 
The NWC produced approximately 296,139.5 mega litres of water, a reduction of 0.6 
percent relative to 2013. This largely reflected lower output from Kingston, St. Andrew 
and St. Thomas which outweighed increased output in Other Parishes. The total 
amount of water consumed for the year fell by 10.2 percent to 82,829.2 mega litres, 
caused mainly by severe drought conditions experienced during the April–June and 
July–September quarters of 2014. 
 
6. Transportation, Storage and Communication 
 
Growth of 1.1 percent was recorded for the Transport, Storage & Communication 
industry during 2014. An improvement of over 2013, when growth was 0.4 percent. 
The higher real value added reflected improved performances in both the Transport 
& Storage and Communication segments of the industry. 
 
7. Finance and Insurance Services 
 
The Finance & Insurance Services industry grew by 0.2 percent in 2014, an overall 
reduction compared with 2013 when growth rate was 0.4 percent. The figure however 
represented the third consecutive year of growth for the industry. 
 
8. Hotels and Restaurant 
 
Real value added for the Hotels & Restaurants industry grew by an estimated 2.9 
percent and contributed 0.3 percent to growth in Gross Domestic Product (GDP) 
during 2014. The industry accounted for 5.7 percent of GDP and contributed 0.2 
percentage point to overall growth.  This was due to increased stopover arrivals. The 
increase in stopover arrivals reflected mainly more visitors from the United States of 
America (USA), Canada and Europe.  
 
The improved performance was a result of increased airlift from these regions. Cruise 
passenger arrivals grew by 12.5 percent to 1,423,797 persons. This improvement 
reflected increased activities at the Falmouth, Montego Bay, Ocho Rios and Port 
Antonio cruise piers. Similarly, the number of ship calls to the island’s ports also 
increased, moving to 412 from 360 in 2013.  
 
Provisional tourist expenditure amounted to US$2,235.7 million, 5.8 percent more 
than in 2013. Of this amount, stopover visitors expended US$2,111.8 million while 
cruise passengers spent US$123.9 million. The average annual employment in the 
Hotels and Restaurants industry was 80,500 persons compared with 75,750 persons 
during 2013. This represented approximately 7.1 percent of total employment for 2014 
and 6.8 percent for 2013. The average number of males employed within the industry 
totalled 31,925 relative to 31,375 in 2013. For females, the average number employed 
was 48,575 compared with 44,375 in 2013. 
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The average annual employment in the Hotels and Restaurants industry was 80,500 
persons compared with 75,750 persons during 2013. This represented approximately 
7.1 percent of total employment for 2014 and 6.8 percent for 2013. The average 
number of males employed within the industry totalled 31,925 relative to 31,375 in 
2013. For females, the average number employed was 48,575 compared with 44,375 
in 2013. The increase in employment was attributed to the renovation of existing as 
well as the opening of new hotels and restaurants. 
 
9. Wholesale & Retail Trade; Repair & Installation of Machinery  
 
The Wholesale and Retail Trade, Repair and Installation of Machinery industry grew 
by 0.2 percent and accounted for 17.6 percent of GDP in 2014. The economic outlook 
previously anticipated for 2014 i.e. a likely decline, showed current figures for the 
sector is an improvement over the 2013 period when the sector recorded a decline of 
0.1%.  
 
An average of 226,425 persons were employed in the Wholesale and Retail Trade, 
Repair and Installation industry, 31,350 more than in 2013. Of the total persons 
employed in the industry, 54.3 percent was female compared with 55.4 percent in 2013. 
For the year, average real value added per worker in the industry stood at $572,918.06 
compared with $584,469.94 in 2013. 

 Labour Market 

The labour force consists of persons 14 years and over. In 2014, the number of 
persons in the labour force declined by 750 persons or 0.01% to 1,307,725. Males 
accounted for the majority of labour force participants with 54.7 percent. The labour 
force continued to be comprised mainly of persons within the 25 - 34 and the 35 - 44 
age groups. It was reported that 773,950 persons remained outside the labour force 
for various reasons, with 60.4 percent of those persons being female. The Services 
Industry employs 67.1 percent of the employed labour force. 

 

According to STATIN’s quarterly labour force statistics, as of October 20166, males 
accounted for 53.8% of the labour force. The unemployment rate among the male 
population was 8.9%, compared to 17.5% for females.  

 Micro-economy 

The parish of St. Andrew is part of the corporate area of Kingston and St. Andrew 
(KSA). The KSA is the main financial and commercial centre of Jamaica. The New 
Kingston community which is located in the parish of St. Andrew has emerged as one 
of the primary financial, commercial and retail districts in the KSA. Other major 
commercial centres in St. Andrew include Half-Way Tree, Liguanea and Constant 
Spring.  
 

 
6 http://statinja.gov.jm/LabourForce/NewLFS.aspx  

http://statinja.gov.jm/LabourForce/NewLFS.aspx
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Business tourism is also a primary economic activity within the parish. The New 
Kingston area has many of the main business hotels in the KSA, including the Pegasus, 
Marriott, Courtleigh and Knutsford. Agriculture is dominant in the rural areas of the 
parish. The parish’s interior is used extensively for cattle farming and crop cultivation 
(Table 23). There are approximately 7,000 farmers in St. Andrew. Women account for 
approximately 30% of farmers in Jamaica. According to RADA (2017) approximately 
26% of farmers are women in St. Andrew. 

 
Table 24: Number of Registered Farmers in Jamaica by Parish, 2016 

Farmer Registration Information 

Parish No. Registered 

St. Andrew 7,046 

St. Thomas 12,565 

Portland 9,501 

St. Mary 10,455 

St. Ann 20,323 

Trelawny 8,643 

St. James 8,796 

Hanover 6,162 

Westmoreland 11,117 

St. Elizabeth 25,578 

Manchester 23,232 

Clarendon 23,646 

St. Catherine 16,625 

Total Registered 183,684 
Source: RADA, 20177 

 
Agriculture is one of the main economic industry within the impact zone. Information 
from the RADA database estimates there are 645 registered farmers in the Local 
Impact Zone (Table 25)  

 
 
 

  

 
7 http://www.abisjamaica.com.jm/index.php. Accessed on April 12, 2017 

http://www.abisjamaica.com.jm/index.php
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Table 25: Registered Farmers and Property Size in Local Impact Zone (Temple Hall and 
Gordon Town Extension) 

 Property Size (ha) No of Farmers 

Woodford 59.57 54 

Freetown 137.86 142 

Bowden Hill 40.06 38 

Golden Spring 77.50 53 

Halls Green 17.39 19 

Temple Hall 354.02 187 

Boone Hall 42.48 44 

Mount Dakin 91.22 40 

Mount Friendship 80.48 68 

Total 900.58 645 
Source: RADA, June 20168 

 
 

 Poverty Rates 
 
According to figures released by the Planning Institute of Jamaica (PIOJ) as of 2012, 19.9% 
of Jamaicans live in poverty.9 The figure represented a two point three percent (2.3%) increase 
over 2008 figures. All parishes, except St. Mary has a rate in double digit figures (Table 25). 
The parish of St. Thomas had the highest poverty rate at thirty-two point five percent (32.5%), 
while St. Mary had the lowest at nine point four percent (9.4%).    

 
The parish of St. Andrew has the fifth lowest poverty rate in Jamaica. The parish witnessed a 
one hundred and three percent (103%) increase in its poverty rate in the four year period 
covering 2008 to 2012. The parish had the second lowest poverty rate in 2008, with a figure 
of eight point seven percent (8.7%). 

 
Table 26: Poverty Rate in Percentage by Parish in Jamaica, 2008 and 2012 

Parish 2008 (%) 2012 (%) 

Hanover 15.5 10.8 

Westmoreland 10.7 18.9 

St. James 8.5 11.2 

St. Elizabeth 30.6 23.8 

Trelawny 19 13.2 

Manchester 15.3 22.5 

Clarendon 15 19.3 

St. Ann 12.5 18.4 

 
8 http://www.abisjamaica.com.jm/Admin/reports/public/reportparameterizedpropertysummaryreport.asp  
9 Poverty in Jamaica is defined using a consumption based methodology. The poverty line is calculated on the value of 
the basic food basket which includes food and non-food items e.g. education, transportation etc. The value of the food 
basket changes each year. In 2012 the food basket had an adult equivalent per year value of $143,686.90. The approach is 
different from that of the World Bank which uses an income based approach and defines poverty line as the number of 
persons earning less than US$2.50 per day. 

http://www.abisjamaica.com.jm/Admin/reports/public/reportparameterizedpropertysummaryreport.asp
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Parish 2008 (%) 2012 (%) 

St. Mary 21.3 9.4 

St. Catherine 7.5 24 

St. Andrew 8.7 17.7 

Portland 17.3 21.5 

Kingston 14.5 28.6 

St. Thomas 14.4 32.5 
Source: PIOJ, 2015 

 
 

 Land Cover and Land Use   
 Hermitage Catchment Area 

Land data from the Forestry Department shows there are several land cover types within the 
Hermitage Catchment (Figure 28 and Figure 29). The dominant land cover includes Disturbed 
broadleaf forest, fields and bamboo and fields and secondary forest. These account for 80% of the 
land cover within the catchment. This is one of the few areas in the Wag Water Watershed to retain 
much of its forest cover (Figure 27). Other land cover types include: 

• Human settlements and other built infrastructure 

• Cultivation  

• Pine plantations 

• Water body 

• Secondary forest 

• Water body (reservoir)  
 

The communities of Woodford, Freetown, Bowden Hill and Hermitage account for 
the human settlement and built infrastructure land cover observed within the 
Catchment area. The land cover types within the impact zone are generally similar to 
those found in the Hermitage Catchment. However human settlements and other built 
infrastructure are more prominent downstream of the Catchment area due to the 
expanding communities of Golden Spring and Temple Hall.  
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Figure 27: Land Use Cover of Wag Water Watershed 1998 and 2013 

 
Source: Setegn, 2017 
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Figure 28: Land Cover Hermitage Catchment 

 
Source: Forestry Department, 2017 
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Figure 29: Land Tenure Hermitage Catchment 

 
Source: Forestry Department, 2017 
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 Land Use 

The impact zone is predominantly a forested, residential and agricultural land use area, 
with pockets of commercial uses (Errore. L'origine riferimento non è stata 
trovata.). Residential land uses consist pre-dominantly of low density single family and 
multi-family residences. Agricultural land uses consist mainly of small scale agricultural 
holdings for crop cultivation. Human settlement patterns are predominantly linear and 
are organised along main access routes, with interspersed pockets of dispersed and 
isolated settlements. Other land use types observed included micro-scale retail, 
institutional, and light industrial/manufacturing.  

 Land Tenure 

Land Tenure data from the Forestry Department and the National Water Commission 
(NWC) shows that much of the lands within the Hermitage Catchment area are Crown 
Lands (Government) or owned by the NWC. Lands downstream of the Catchment 
area are owned predominantly by individual owners. The lands in the Woodford and 
Freetown communities are predominantly Crown and NWC owned lands.  
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Figure 30: Land Use in the Hermitage Watershed 

 
Source: Setegn, 2017 
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7 Analysis of Alternatives 
 

 Do Nothing Alternative (Status  Quo) 
 

The Hermitage Dam has served as the main supplier of water to an estimated 40% of the total 
population of Kinston and St. Andrew. The frequency of drought events and increased demand 
has led the National Water Commission to implement stringent water management strategies at 
the facilities to meet some of its demand requirements. In limiting the delivery of water supply to 
its treatment facilities, customers do not have access to a consistent daily supply of water for 
extended periods during this event. Restrictions generally affect all users of the Hermitage Dam, 
close to 200,000 customers. 
 
The restrictions, the NWC notes, is as a result of increased sedimentation in the reservoir of its 
Dam. The increasing silt load has greatly limited the overall storage capacity of the facility. Recent 
studies have estimated a 65% reduction in the Dam’s storage capacity due to siltation. Additionally 
the blockage of 4 of 6 intake valves, which means the delivery of water to the Constant Spring 
Treatment Plant is highly inefficient.  
 
The proposed Rehabilitation seeks to address the central concerns the NWC has had in operating 
the facility and meeting its obligation to its customer. At this time, the project has as its main aim   
Restoration of the structural integrity of the Dam 
 
Restoration of the structural integrity of the dam will the plugging of existing leaks in the face of 
the dam through the method of grouting, including at the base of the dam to reduce uplift 
pressures. This is to ensure the Dam is structurally sound to survive potential breaches in the 
event of a major earthquake event. 
 
Under the ‘Do nothing scenario’ many of the problems currently facing the NWC in respect of 
water service delivery are expected to remain and is more likely to worsen.   
 
The rapid expansion of communities upstream of the reservoir and intense land clearance 
activities have led to deforestation, soil erosion and increased frequency of landslides. In addition 
to deteriorating the Wag Water Watershed, these activities have increased the volume of 
sediments being transferred downstream into surface water sources, including the Wag Water 
River. The result, a build-up of silt at the entry point of the reservoir, which has been rapidly 
colonised by terrestrial ecological species e.g. shrubs. This has created a barrier for the free flow 
of the river into the reservoir and continues to reduce the reservoir’s storage area.     
 
With changes in rainfall patterns and more frequent extreme events such as drought as a result of 
climate change, measures will be needed to address the future role of the Dam in meeting urban 
water demand requirements. The ‘do nothing scenario’ offers no benefits in terms of finding 
appropriate solutions to address water shortage in the KSA. Neither does it allow for steps to be 
taken to address dam safety and the protection of social receptors and social systems and 
infrastructure.  

 
 
 



Environmental and Social Assessment Rehabilitation of the Hermitage Dam, St. Andrew, 
Jamaica - November 2019 

Environmental & Engineering Managers Ltd.  80 
 

8 Stakeholder Community Engagement 
 
To garner a better understanding of the relationship between community members and the Wag Water 
River and the Hermitage Dam and its reservoir, a stakeholder engagement exercise was undertaken 
with several residents of the main communities located downstream the site (Golden Spring, Temple 
Hall- Mount Dakin and Tom’s River and Retrieve), and also residents in the Bowden Hill, Hermitage 
and Woodford Communities.  
 
The stakeholder engagement exercise included telephone and random in-field interviews with 
members of the Community Development Committees and general residents. Approximately 10 
persons were engaged during the process. Summarised below are the relevant findings of the 
stakeholder engagement.  
 
 

 Usage of the Hermitage Reservoir 
 

The Hermitage Reservoir is used by residents of the Bowden Hill, Hermitage and Woodford 
community for several purposes, including recreational fishing. Fishing within the reservoir 
has been a long-standing activity, which residents note has been ongoing for more than 40 
years. While residents noted that the activity is mainly recreational and supports predominantly 
domestic needs, occasionally fish is sold to make earnings. On a reconnaissance visit to the 
Dam site, there were several fish nets observed strewn along the banks of the reservoir. 

 
Figure 31: Fish Net Observed at the Hermitage Dam 

 
Source: EEM, 2017 

 
Rafting across the reservoir is another activity which brings community members in direct 
contact with the water storage facility. Rafts are used mainly by farmers to access the hills to 
reap wild yam and cultivate crops. Men are said to be the major users of the dam’s reservoir. 
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Figure 32: Raft in the Reservoir at the Hermitage Dam 

 
Source: EEM, 2017 

 
Swimming within the reservoir is no longer done by residents, due to the strict monitoring of 
the Dam by the NWC. 

 

 Use of Hermitage Dam Bridge 
 

Community members from the Bowden Hill and Hermitage communities are the most 
frequent users of the Dam’s footbridge. The bridge which is used mainly by children and 
farmers, is the only access path which directly links the Bowden Hill community to the 
Hermitage community. An existing bridge which once served both communities was 
destroyed. 

 

 General Use of the Hermitage Dam 
 

Bird watching is a popular recreational activity which is carried out within the general vicinity 
of the Hermitage Dam. The Wag Water Watershed is a popular location for bird watchers. 
The Dam serves as a key access point into the watershed.  

 

 Use of the Wag Water River 
 

The Wag Water River is used extensively by community members upstream and downstream 
of the Hermitage Dam. Upstream of the Dam, the Wag Water River is used as a domestic, 
recreational and commercial water source to provide potable water for households, as well as 
for the irrigation of farms and rearing of animals. Downstream of the dam, the river is used in 
a similar way, but varies by community. In the Golden Spring community, the river is now 
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used mainly for recreational purposes (swimming and fishing). However, the activities are not 
being carried out as frequently in recent time, as residents have noted that increased sediment 
loading has resulted in the river being overgrown by instream vegetation, including the 
presence of morass areas. The use of the river to support domestic activities is also not as 
prevalent. 

 
In the Temple Hall area, which includes communities adjoining the Castleton community in 
St. Mary, residents rely heavily on the Wag Water River to support domestic, commercial and 
recreational activities. Residents who are located closer to the river, in the Wag Water 
Watershed Valley and along the banks of the Wag Water, are those generally utilising the river 
frequently. The River is said to be a primary potable water source for some residents, due to 
poor water service from the NWC. Low water pressure and frequent lock offs, especially 
during the dry season, forces residents to utilise the River to meet household needs. This 
includes drinking, washing and personal grooming (bathing). Small farmers are also said to use 
the river to support the irrigation of farms.  It was noted by community members that non-
residents also visit the community to abstract water from the river for their own personal use.   

 

 Flooding and the Wag Water 
 

Both the Temple Hall and Golden Spring communities are affected by flooding associated 
with the Wag Water River overflowing its banks. Flood events are mainly associated with 
intense and prolonged rainfall events e.g. tropical storms and/or hurricanes. Flooding often 
has the greatest impact, as expected, on communities within the River’s floodplain or those 
closest to the banks of the river. Flooding of infrastructure and buildings (houses) were 
identified as the two main threats for community members.  

 

 Commercial Use of the Wag Water River 
 

There are approximately thirty-one (31) users of the Wag Water River and Wag Water River 
sources e.g. springs, wells and tributaries (WRA, 2017). The main users of the Wag Water 
River for commercial purposes are the National Water Commission, Jamaica Public Service 
Company Limited and the St. Mary Banana Estates. 
 

 Agricultural Practices in the Watershed 
 

Agriculture is considered a major threat to water quality in Jamaica. The over-use of 
agrochemicals such as fertilisers and pesticides have remained a major issue in the water sector 
due to the impact of agricultural run-off on water quality. Farming on the hillsides of 
watersheds have contributed to increased siltation in surface water resources due to 
deforestation. However overuse of fertilizers and pesticides have further compounded the 
challenges faced in the management of water resources, as the increase in the use of inorganic 
fertilizers have been identified as a major source of contamination of surface water sources. 
The use of inorganic fertilizers, containing excess nitrogen (nitrates and phosphates) has been 
noted as a major contributor to the pollution of water resources in Jamaica (US Army, 2001: 
Nature Conservancy, 2017).  
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Similar to other watersheds in Jamaica, the Wag Water Watershed is threatened by intensive 
agricultural activities. The Forestry Department (2017) has noted that the wide-scale clearance 
of forestry resources has led to the degradation of the Wag Water Watershed. The watershed 
is considered one of the ten most degraded watersheds in Jamaica due rapid rates of 
deforestation. The expansion of agricultural activities upstream of the Hermitage Dam, 
including animal husbandry (pig farming) has also led to an increase in contaminants flowing 
in the Wag Water River.  This has resulted in an overall reduction in water quality. However 
water quality testing conducted in 2017 revealed that the water quality parameters for water of 
the Hermitage Reservoir (measured in raw water entering the Constant Spring Plant) are 
predominantly well within the typical range for Jamaican rivers (EEM, 2017).   

 

9 Environmental Impacts 
 
This environmental impact assessment has been undertaken based on the assessment of the physical 
environment, terrestrial ecology, freshwater ecology and socio-economic setting of the proposed 
project location. The purpose of this task is to identify and assess the potential environmental and 
socio-economic impacts associated with the proposed engineering works to be undertaken as part of 
the rehabilitation of the Hermitage Dam. This approach allows for a clear understanding of how 
proposed project activities will likely affect each segment of the environment, but most importantly 
presents the anticipated extent of the impacts based on the information available at this time.  It is 
possible that the significance of the impacts could change with more detailed information becoming 
available and with modifications to the proposed engineering works to facilitate the rehabilitation of 
the dam.     
 
The main activities to be undertaken for this project include: 

• Land clearance and vegetation removal 

• Drilling and grouting of dam 

• Demolition of existing footbridge 

• Construction of footbridge 
 

 Construction Phase 
 

  (Negative) 
 

1. Noise Pollution 
 

An increase in noise above ambient levels is expected during rehabilitation works. 
Given the rural nature of the project area, it is likely that baseline noise levels fall 
between 30-35dBA, which is typical of rural areas in Jamaica. Drilling and the 
movement of trucks along local roads are expected to be the major contributors of 
noise emission at the dam site and in surrounding communities.  Noise levels are 
expected to increase beyond 100dBA, exceeding baseline conditions.  
 
Workers on site are expected to face the greatest impact from the change in baseline 
noise levels. Social receptors (students, teachers and administrative staff) at the 
Bowden Hill School and farmers operating within the Hermitage Catchment are also 
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anticipated to face similar levels of exposure to workers given their proximity to the 
site. The Bowden Hill primary school is located approximately 400 m from the Dam.     

 
Noise emissions can be a nuisance and may cause hearing impairment for workers on 
site if they are not attired in the proper personal protective equipment (PPE). These 
impacts are temporary and can be minimised and mitigated. 

 
2. Air Pollution  
 
Air quality at the project site and in communities immediately adjoining the dam is not 
expected to deteriorate significantly as a result of proposed rehabilitation works. The 
proposed works will only generate minimal fugitive dust for a relatively short period 
of time.  One such activity is the demolition of the existing footbridge.  
 
The release of diesel exhaust associated with the use of heavy duty vehicles and 
equipment is expected to result in an increase in vehicular emissions during the 
rehabilitation works. These emissions also pose a threat to air quality. Diesel exhaust 
emissions contain over 40 different components, some of which are identified as being 
toxic, e.g. nitrogen oxide, sulphur dioxide etc. In addition to causing air pollution, 
vehicular emissions contain greenhouse gases, a contributor to global warming. While 
there are no vehicular emission standards, one criterion for motor vehicle fitness is 
that there are to be no visible emissions.  
  
The change in air quality can lead to health impacts such as respiratory problems and 
reduction in general visibility in some areas. Mitigation and monitoring measures must 
be put in place to ensure sensitive social receptors, particularly children and staff at the 
Bowden Hill Primary School are not exposed to high concentration of particulate dust 
for extended periods.  
 
3. Vegetation Removal  

 
A small area of vegetation on the right bank, downstream of the dam, may need to be 
cleared for the execution of an investigation well.  The slope of this site may be greater 
than 20%. 
Clearance activities will have a negligible impact on forestry resources, as areas to be 
cleared consists mainly of disturbed shrubs and secondary forest. The limited clearance 
is unlikely to adversely impact biological communities within the project boundary.  
 

 
4. Pollution of Land and Water Resources 

 
Varied waste types will be generated at the site. Waste is expected to include (i) solid 
waste (ii) fuel/oil and hazardous chemicals (iii) wastewater and sewage. Improper 
containment and disposal can lead to the pollution of land and water resources.  
Threats to these resources can be as a result of: 

• Fuel spills from on-site storage and dispensing of fuel to equipment and 
vehicles and the use of petroleum products and chemicals, including solvents, 
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paints, cleaning agent. Hazardous waste can also be generated as a result of the 
use of chemicals, oils and equipment e.g. oily rags, chemical and fuel 
containers, scrap metals etc. Spills and/or leaks from hazardous materials have 
the potential to result in contamination of soil and the terrestrial and aquatic 
environments 

• Inappropriate disposal of solid waste which consists of:  
o Construction debris: vegetation, soil, rocks and other excavated 

materials 
o Construction materials and packaging: cardboard, plastics, paper, 

wood, Styrofoam, metals etc. 
o Kitchen waste: Organics (food), recyclables and food packaging 

• Inappropriate disposal of sewage generated by workers 
 
Construction works should have negligible impact on  the existing water quality of the 
reservoir and the Wag Water River.   
 
5. Loss of Community Access Path/Route 

 
The footbridge atop the Hermitage Dam currently serves as a primary access 
path/route between the communities of Hermitage and Bowden Hill. The bridge, 
which is used mainly by school children and farmers, has been in use since the 
destruction of an existing bridge connecting the two communities more than 30-35 
years ago. The demolition of the existing footbridge and construction of a new bridge 
will temporarily impede the free movement of residents between the communities. 
Children who attend the Bowden Hill Primary School will be required to travel via the 
Golden Spring community to access the school grounds. Farmers residing in Bowden 
Hill, but have farms upstream the Wag Water River may utilise rafts to navigate the 
reservoir to gain access.   
 
The impact is not expected to be adverse or affect a large number of persons as the 
population of the Hermitage community has declined significantly in recent times.   
 
6. Disruption of Recreational and Livelihood Activities  

 
During the construction, persons will be restricted from utilising the Dam and its 
facilities. Fishing activities within the reservoir will therefore be temporarily disrupted 
during construction works. The activity which is mainly recreational, but does however 
support some domestic needs, is undertaken by approximately 15-20 persons from the 
surrounding communities.  
 
7. Traffic Conflicts and Vehicular Accidents  
 
The movement of heavy vehicles and equipment to and from the project site is 
expected to negatively impact the movement of traffic within the area. The roads 
providing access to the Hermitage Dam are unpaved and narrow in some areas, and 
therefore the safety of road users will require keen attention to ensure adverse threats 
are significantly reduced or eliminated.  
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8. Depletion of fuel 
 
Fuel is essential to operate construction equipment and to transport materials and 
equipment to the site. There is the risk of spills to the environment during fuel usage. 
Potential spills are expected to have very limited adverse impact on the environment. 
 
The contribution to the depletion of oil resources will be negligible. 

 
9. Depletion of water 

 
Water will be required throughout the construction process for various activities, 
including construction activities and welfare facilities.  The contribution to the 
depletion of water resources will be negligible.  

 
10. Accidents 

 
Where construction work is being done, the potential exists for accidents. 
Occupational health and safety measures can be instituted to eliminate or minimise 
these potential impacts. 
 

 

 Positive 

1. Stimulation of Micro and Macro-Economy 
 

Employment opportunities will be created during the construction and desilting phase 
of the project. Approximately 40 persons will be required for rehabilitation activities. 

 
 Operational Phase 

 
 Negative 

 
No negative environmental impacts are expected during the operations of the dam.  

 Positive  

1. Restoration of Structural Dam Integrity and Monitoring Systems 
 

There has been very limited maintenance work carried out at the Hermitage Dam to 
bolster the safety of the physical structures at the site. Leaks in the dam have 
threatened the overall structural integrity of the dam. While the dam is not at risk of 
failure based on engineering investigations, excessive leaks can erode the materials 
inside the Dam, causing it to become unstable. Additionally, leaks can pose a threat to 
the foundation of the dam due to uplift pressures. The grouting of the dam, including 
at its base, will help to stabilise the dam by plugging leaks and other cracks in the dam 
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and reduce any existing uplift pressure being exerted at the foundation of the dam. 
This will ensure that the dam is not susceptible to collapse in the event on an extreme 
earthquake event. It also provides protection to downstream social systems, including 
infrastructure, as flooding of several communities downstream of the Dam in the 
parishes of St. Andrew and St. Mary is the main risk associated with failure of the 
Hermitage Dam.   
    

 Environmental Impact and Risk Assessment 
 

Table 27 presents the environmental impacts associated with the proposed works at the 
Hermitage Dam as well as the significance of these impacts (risk assessment).  This is a 
preliminary assessment which may need to be updated when more detailed information on the 
proposed works is available.   
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Table 27: Environmental Impact and Risk Assessment 

 Aspect Impacts Assessment/Significance of Impacts 

Duration/ 
Classification 

Significance 

 Construction Phase Activities   
Operation of heavy duty vehicles and equipment, transportation of material and equipment, fuel storage and dispensing, demolition of footbridge, 
construction of footbridge and welfare activities 

1.  Noise  • Nuisance/temporary hearing impairment 

• Disturbance to wildlife 

Short-term Negative Minor to Moderate 

2.  Air emissions 

• Fugitive Dust  

• Vehicular 
Emissions 

• Air pollution 

• Human Health Impacts (respiratory 
illnesses/problems) 

Short-term Negative 
  

Minor to Moderate  

3.  Removal of vegetation 
(shrubs, trees, foliage, 
etc.) 

• Temporary land use changes 
o Loss of agricultural lands 

• Disturbance of terrestrial ecological species  

Short-term Negative 
 

 

Negligible  

4.  Waste Generation 
(solid waste, 
chemicals, fuel/oil 
wastewater, sewage) 

• Land and water pollution 

• Disruption to aquatic species 

• Disruption of recreational and social livelihoods 

• Disruption of recreational activities 

Short-term Negative Minor 
 
 

5.  Demolition of 
footbridge 

• Loss of community access routes Medium-term 
Negative  

Minor to Moderate 

6.  Increased vehicular 
movement 

• Traffic Congestion  
o Damage to road infrastructure 
o Vehicle-Vehicle Conflicts 
o Vehicle-Pedestrian Conflicts 
o Delays (traffic movement) 

Short-term Negative Moderate 

7.  Use of water  • Depletion of water resources Short-term Negative Negligible  

8.  Use of fuel resources • Depletion of fuel resources Short-term Negative Negligible  

9.  Construction Work • Accidents 
o Human Health Impacts (injury/death) 

Medium to Long-term 
Negative 

Significant 
 

10.  Job Opportunities • Revenue Earnings 
o Skills Training 

 

Short-term Positive Minor to Moderate  
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 Aspect Impacts Assessment/Significance of Impacts 

Duration/ 
Classification 

Significance 

 Operational Phase 
11.  Improved 

infrastructure 
• Restoration of dam structural integrity 

• Leak prevention and flooding 

• Improvement of monitoring and safety features   

Long-term Positive Significant 

12.  Improved water 
supply  

• Less disruptions to social systems 

• Reduced water restrictions 

Long-term Positive Minor  

 Decommissioning  
13.  Noise  • Nuisance/temporary hearing impairment 

• Disturbance to wildlife 

Short-term Negative Significant 
 

14.  Air Emissions 

• Fugitive Dust  

• Vehicular 
emissions 

• Air pollution 

• Human Health Impacts (respiratory 
illnesses/problems) 

Short-term Negative Significant 
 
 

15.  Waste Generation 
(solid waste, 
chemicals, fuel/oil, 
wastewater, sewage) 

• Land and water Pollution 

• Disruption to aquatic species 

• Disruption of recreational and social livelihoods 

• Disruption of recreational activities 

Short-term Negative Significant 

16.  Increased vehicular 
movement 

• Traffic Congestion  
o Damage to road infrastructure 
o Vehicle-Vehicle Conflicts 
o Vehicle-Pedestrian Conflicts 
o Delays (traffic movement) 

Short-term Negative Significant 

17.  Use of water  • Depletion of water resources Short-term Negative Negligible  

18.  Use of fuel resources • Depletion of fuel resources Short-term Negative Negligible  

19.  Construction Work • Accidents 
o Human Health Impacts (injury/death) 

Medium to Long-term 
Negative 

Significant 

20.  Removal of dam 
infrastructure 

• Erosion and landslides 

• Loss of soil and sedimentation 

• Landslides and collapse of river banks 

• Water pollution and increased turbidity 

• Disruption/disturbance of aquatic ecological species 

Medium to Long-term 
Negative 

Significant  
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 Aspect Impacts Assessment/Significance of Impacts 

Duration/ 
Classification 

Significance 

• Aesthetically displeasing 

21.  Reinstatement of river 
flow 

• Re-establishment of ecosystems and biodiversity Long term Positive Significant  

22.  Job Opportunities • Revenue Earnings 

• Skills Training 

Short-term Positive Moderate 
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10 Mitigation 
 
Negative environmental impacts can be mitigated by implementing measures to eliminate and/or 
reduce them significantly. Mitigation measures as presented in are appropriate for all phases of the 
project in order to minimise and where possible prevent negative cumulative impacts (Table 28).  
 

Table 28: Mitigation Measures 
 Impacts  Mitigation Measures 

Construction Phase 

1.  Noise Pollution 
Nuisance to persons 

• Habitat disturbance 

• Hearing impairment 
(temporary, permanent) 

 

• Provide workers with the necessary Personal Protective Equipment 
(PPE) e.g. hearing protection and ensure that they are worn 

• Sensitise residents in the area to the types of activities that will take 
place ahead of the works and assign a liaison person with whom the 
residents can relate 

• Provide signage to indicate construction activities, period and 
location 

• Ensure project activities are scheduled during working hours of 7:00 
a.m. to 7:00 p.m. 

• Operate well maintained vehicles and equipment 

2.  • Air pollution 

• Health impacts e.g. 
respiratory problems 
 

 

• Cover haulage vehicles transporting aggregate, soil and cement 

• Cover and/or wet onsite stockpiles of aggregate, soil etc. 

• Ensure proper stock piling/storage and disposal of solid waste  

• Wet cleared land areas regularly  

• Use water sprays to minimise dust 

• Provide workers with the necessary Personal Protective Equipment 
(PPE) e.g. dust masks and ensure that they are worn 

• Operate well maintained vehicles and equipment 

3.  Vegetation Loss / Disturbance 
of Biological Communities 

• Habitat destruction 

• Disruption of ecosystems 
 
 

• Only areas that are absolutely necessary for clearance should be 
cleared. Special attention must be paid to the clearance of vegetation 
on steep slopes, as removal may result in landslides.  

• In areas where vegetation has been removed and the lands have not 
been converted to permanent land uses re-vegetation exercises 
should be undertaken.  

4.  Pollution of Land and Water  

• Disruption of local groups   

• Disruption of aquatic 
species 

• Any excavated material removed (for construction and maintenance) 
must not be deposited within the Wag Water River watercourse or 
floodplain of the watercourse 

• Implement pollution control measures to reduce nuisance exposure 
for sensitive social receptors 

• A Waste Management, Spill Management and Pollution Control Plan 
should be prepared (and submitted to the relevant authorities) which 
includes all aspects of the proposed works and the physical areas of 
the proposed project, including procedures and measures for the 
management of solid waste, wastewater, sewage and hazardous 
waste. 

• Solid waste should be separated into organics, recyclables and 
garbage on site, prior to disposal. Recyclables can be disposed of at 
approved recycling centres. 
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 Impacts  Mitigation Measures 

• Contain garbage and construction debris onsite until disposal at the 
approved municipal disposal site using receptacles/skips with lids 
that can be secured to prevent unwanted intrusion by feral animals 

• Receptacles/skips should be emptied periodically to prevent the 
overflow of solid waste 

• Prohibit burning of solid waste on project sites 

• Excavated earth materials, including vegetation should be properly 
contained and disposed 

• Portable sanitary conveniences should be provided onsite for 
workers.  

• Utilise the services of a reputable company that should only dispose 
of sewage at an approved municipal treatment plant 

• All facilities designated for the storage of hazardous waste should be 
clearly labelled  

• All workers must be trained in the handling, use, care, storage and 
disposal of hazardous materials 

• Hazardous materials must be separated and stored according to 
manufacturers’ requirements   

• If fuel is being stored on site in large quantities, fuel/oil storage tanks 
should be surrounded by bund walls for purposes of containment in 
the event of a spill. The bund walls should have a containment 
volume of 110% of the maximum volume being stored in the tank. 

• Hazardous chemicals should also be stored on spill pallets or in a 
bund wall or some type of secondary containment infrastructure  

• Utilise proper dispensing equipment 

• Have spill containment and clean-up equipment on site and dispose 
of waste in accordance with best practices 

• Develop an Emergency Preparedness and Response Plan and train 
workers accordingly to address spills 

5.  Loss of Community Access  • Sensitise community members about the safety risks associated with 
demolition of the existing footbridge and its re-construction 

• Erect barriers to prevent pedestrian access to the site during 
construction 

6.  Traffic Congestion 

• Immobility Vehicle-vehicle 
conflicts 

• Vehicle-pedestrian 
conflicts 

• Delayed traffic 
movements 

• Damage to road 
infrastructure 

• Alteration of private 
property 

• Erect traffic signs along main transportation route and in sensitive 
areas such as schools  

• Erect traffic assisting devices at the entrance/exit of construction 
sites and corners e.g. mirrors, flagmen, etc. 

• Trucks transporting construction material should be advised to 
comply with the speed limits  

• Use traffic signals or flagmen to manage traffic flows where road 
improvement works are being undertaken  

• Advise schools and residents of the proposed project construction 
schedule and seek their buy-in and support  

7.  Reduction in Visual aesthetics • Work area should be kept clean 

• All garbage and waste materials should be properly contained 

8.  Depletion of water resources • Utilise low water consumption equipment  
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 Impacts  Mitigation Measures 

• Practice onsite water reuse and recycling where possible and practical    

9.  Injury and/or death due to 
accidents during construction 
work 
 
 
 

• Erect signs during construction activities  

• Provide workers with the necessary Personal Protective Equipment 
(PPE)  

• Train construction personnel in good safety practices and emergency 
preparedness and response measures  

Decommissioning Phase 

10.  Land and water pollution  

• Solid waste 
 

• Properly contain garbage and other debris for disposal at the 
approved dumpsite  

• The disposal of large components will need to be done with the 
approval of the National Solid Waste Management Authority 
(NSWMA) 

11.  Noise 

• Nuisance to persons 

• Habitat disturbance 

• Hearing impairment 
(temporary, permanent) 

• Advise community members of the times that decommissioning 
activities will take place 

• Ensure that decommissioning activities are undertaken within the 
stipulated times  

• Provide workers with the necessary Personal Protective Equipment 
(PPE) e.g. hearing protection and ensure that they are worn  

12.  Land and water pollution  

• Human Waste 

• Fuel and Chemical Spills 
 

• Use a reputable company to provide portable toilets for workers 

• The company should only dispose of sewage at an approved 
municipal treatment plant  

• Store fuel with secondary spill containment infrastructure  

• Utilise proper dispensing equipment  

• Have spill containment and clean-up equipment on site and dispose 
of waste in accordance with best practices  

• Develop an Emergency Preparedness and Response Plan and train 
workers accordingly 

13.  Accidents/Injury due to 
Decommissioning work  
 

• Erect signs during decommissioning activities  

• Provide workers with the necessary Personal Protective Equipment 
(PPE)  

• Train construction personnel in good safety practices and emergency 
preparedness and response measures  

 

11 Conclusion and Recommendations 
 
The results of the rapid environmental and social assessment concluded that based on the proposed 
engineering works to be undertaken at the Dam, predominantly minor to moderate adverse 
environmental impacts in the construction phase and no negative impacts in the operational phase of 
the rehabilitation project are expected. No new built structures will be added to the existing Dam 
facilities, neither are any of the existing facilities being expanded. The proposed engineering work 
offer more benefits than threats as they involve restoration works to increase Dam safety. Increasing 
dam safety ensures social receptors and human infrastructure are protected downstream of the Dam, 
while extending the useful life of the facility to continue meeting the water needs of the urban 
population of the parishes of Kingston and St. Andrew.   
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It is recommended that if the engineering works being currently considered are substantially modified, 
then a review of the environmental impacts presented in this report be undertaken.  
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Appendix 1: Path along the Hermitage Reservoir where rapid assessment was carried out 

 
Source: (Whyte 2017) 
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1.0 Introduction 
 
Dams are large scale infrastructure used to contain water for drinking water supplies, flood control and 
hydroelectric power.  Due to the size of the infrastructure, and the fact that a large volume of water is 
being contained, failure of the infrastructure can have significant impact on the surrounding 
population, infrastructure and environment caused by flooding. Additionally, power supply and water 
supply can be disrupted based on the purpose of the dam e.g. hydroelectric power and water supply. 
 
Based on the foregoing, the vulnerabilities associated with the Hermitage Dam in particular are 
presented along with the recommendations to minimize or eliminate the effects of the vulnerabilities. 
 
2.0 Vulnerabilities – Hermitage Dam 
 
Vulnerabilities facing the Hermitage Dam in order of severity include: 

• Uplift under foundation 

• Transversal fault crossing dam foundation 
 

2.1 Earthquakes 
 

The natural disaster that poses the greatest threat to the Hermitage Dam is an earthquake. The 
majority of Jamaica’s earthquakes have been confined to the eastern part of the island, with St. 
Thomas, Portland and Kingston experiencing the most earthquake activity. Jamaica experienced 
100 earthquakes between January 01, 1975 and October 10, 2019.  
 
Figure 1 shows that the 100 earthquakes occurred as follows: 

• After 1975-01-01 00:00:00 

• Before 2019-10-10 00:00:00 

• Magnitude ≥ M0.0 

• Magnitude ≤ M8.0 

• Deeper than 0.0km 

 

The project area falls within the Wag Water Belt (trough), which is an area very susceptible to 
earthquakes and landslides as it is a fault bonded structural unit. The Wag Water Fault runs 
parallel to the western boundary of the Hermitage Reservoir, while the Plantain Garden Fault 
runs to its eastern side.  The 1993 earthquake, one of the most significant in Jamaica’s history 
occurred within the Wag Water Watershed in the community of Woodford. Aftershocks were 
felt extensively in the Hermitage community.  There was another earthquake in the vicinity of 
Hermitage Reservoir in 1995. 
 
The Hermitage Reservoir is located at 18°04'57.4"N 76°46'11.9"W (18.082600, -76.769971) the 
and 1993 and 1995 earthquakes in the area are presented below and in Figure 2. 
 
M 2.4 
Time - 1993-01-18 08:11:49 (UTC) 
Location - 18.065°N 76.747°W 
Depth - 10.0 km 
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M 2.5 
Time - 1993-02-14 07:19:17 (UTC) 
Location - 18.049°N 76.763°W 
Depth - 10.0 km 
 
M 2.0 
Time – 1993-07-06 03:22:39 (UTC) 
Location – 18.068°N 76.760°W 
Depth – 10.0 km 
 
M3.8 
Time - 1995-06-03 21:42:41 (UTC) 
Location - 18.075°N 76.744°W 
Depth - 20.0 km 
 
A Maximum Credible Earthquake could induce cracking on the dam-foundation interface and 
in the dam itself. It is considered less likely that the dam would fail during the earthquake. Of 
more concern is the possible increase in seepage and uplift pressures, which would have serious 
implications with respect to the static stability of the dam. 
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Figure 1: Earthquake Events in Jamaica from January 01, 1975 to October 10, 2019 

 
Source: http://earthquake.usgs.gov/earthquakes/search/ (Map prepared using Google Earth) 

 

http://earthquake.usgs.gov/earthquakes/search/
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Figure 2: 1993 and 1995 Earthquakes near Hermitage Reservoir 
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2.2 Earthquake Loading 
 
Based on the 2014 Disaster Risk Profile for Jamaica prepared by the Inter-American 
Development Bank (IDB), there is no expected loss or notable damage to dam infrastructure in 
St. Andrew due to earthquake.  Peak ground acceleration in %g (10% probability of exceedance 
in 50 years) for Hermitage Dam in Kingston and St. Andrew based on data gathered by the 
CDMP1 is 35%g (Figure 3).  Based on this, any retrofitting required to strengthen the dam 
against damage from an earthquake event should be done.  

 
Figure 3: Kingston Metropolitan Area Seismic Hazard Assessment (Modified Strong Ground 

Motion) 

 
 

 
2.3 Extreme Weather Events 

 
Extreme weather events include: 

• Drought 

• High temperatures 

 
1 CDMP – Caribbean Disaster Mitigation Project 

Approx. Location 
Hermitage Dam 
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• Heavy rainfall causing flooding 

• Hurricane (including high winds) 
 

2.4 Impact of Extreme Weather on Hermitage Dam 
 

The dam faces no risk from winds associated with hurricanes, however, prolonged rainfall in 
the area can lead to flooding which can adversely impact the dam infrastructure.  This is 
supported by the 2014 Disaster Risk Profile for Jamaica prepared by the IDB, where the 
probability of loss or notable damage to dam infrastructure in St. Andrew due to hurricane 
force winds tends towards zero.  Note however that because the dam is located near to the head 
of the Wag Water River, the incidence of flooding at the dam is relatively low. 
 
Table 1 shows the potential for extreme weather to impact the Hermitage Dam. 

 
Table 1: Potential Impacts of Extreme Weather Events on Hermitage Dam 

 Extreme Weather Event Potential Impact 

1.  Extreme Drought (very low 
water levels in the dam) 

No significant impact on the dam 

2.  Very high temperatures 
 

No significant impact on the dam 
 

3.  Very heavy rainfall 
(overtopping of the dam) 
 

• Could increase upstream water head, seepage and 
uplift pressures, which would have implications with 
respect to the static stability of the dam 

• Could cause seepage in the banks 

• Could damage the dam bridge  

• Could cause landslides and dislodged soil could be 
mobilized in storm water and be deposited in the 
dam, thereby reducing its containment capacity 

4.  Hurricane (high winds) 
 

• No impact on the dam 

• It could damage the dam bridge 

 
Landslides are considered the most frequently occurring hazards in Jamaica, after floods. The 
steep slopes in many of the mountainous areas in Jamaica, mainly on the eastern end of the 
island, can become unstable during rainfall and earthquake events. The Wag Watershed area is 
one of the high risk areas for landslides in Jamaica. The Hermitage and Golden Spring areas are 
recognised as high risk areas for landslides in Kingston and St. Andrew (Figure 4). Landslides in 
the area are both natural and human-induced. Steep slopes and highly erodible soils within the 
Wag Water Watershed makes the area susceptible to land slippages. Large landslides in the 
Watershed are linked generally to heavy and prolonged rainfall events, while small landslides are 
generally linked to land clearance activities. Earthquake events, which are frequent on the 
eastern end of the island, can also trigger landslide events. 
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Figure 4: Jamaica Landslide Hazard Zonation 
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3.0 Communities at Risk 
 
Communities downstream of the Dam do not face significant risk from potential failure of the Dam as 
the likelihood of such an occurrence is low.  While the Dam itself may become more unstable, total 
failure is not envisaged resulting from earthquake or heavy rainfall. 
 
If there was a catastrophic event and the Dam failed, several communities downstream would be 
impacted. Communities threatened by flood occurrences are located either in the valley areas between 
the steep ridges of the watershed or downstream in low-lying/flat areas. 
 
The Hermitage Dam is located approximately 5km east of the head of the Wag Water River, at an 
elevation approximately 2000m a.s.l. Its location and design makes it less susceptible to extreme flood 
events and helps to protect and reduce the overall impact of flooding on the communities downstream 
as a result of the storage capacity of its reservoir. Though the reservoir is not impacted adversely by 
flooding, landslides and earthquake events do pose a direct threat to the safety of the Dam. Landslide 
events within the watershed occur naturally, and are also induced by man-made activities taking place 
upstream e.g. deforestation. The Dam is therefore impacted directly by activities taking place upstream, 
while communities downstream of the Dam are most at risk with any possible breach in its structure, 
including potential leaks or failure. 
 

a. Regional Impact Zone 
 
The Regional Impact Zone of the Dam includes approximately 17 communities, spanning the 
parishes of St. Andrew and St. Mary. The communities include: 

 

• Woodford  • Cascade • Freetown 

• Hermitage • Golden Spring • Stony Hill 

• Bowden Hill • Temple Hall  • Halls Green 

• Tom’s River • Castleton • Broadgate 

• Annotto Bay • Friendship Gap • Devon Pen 

• Scotts Hall • Chovey  

 
The communities have an estimated combined population size of 26,400 persons. A breakdown 
of the population by gender revealed males account for approximately 52% of the total 
population. An approximate gender ratio for the regional impact zone, shows there are 109.8 
males for every 100 females. 

 
b. Local Impact Zone  

 
The Local Impact Zone includes (i) communities that could potentially face moderate to severe 
impacts from a potential leak and/or structural failure of the Dam and (ii) communities which 
directly threaten the stability and functionality of the Dam. There are eight (8) communities that 
fall within the local impact zone of the Hermitage Dam. The communities include: Golden 
Spring, Hermitage, Stony Hill, Temple Hall, Halls Green, Bowden Hill, Woodford and 
Freetown. The communities have a total population of approximately 15,900 persons (Table 2). 
Golden Spring and Stony Hill are the two most populous communities in the impact zone, 
accounting for between 40-45% of the total population of the impact zone.  Hermitage has the 
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smallest share of the total population and has continued to witness a decline in its overall 
population size due to increased migration.        

 

Table 2: Population Distribution in Local Impact Zone by Gender and Community 

Community 
Enumeration 

District Male Female Total 

Freetown ER1 163 168 331 

Woodford ER2 96 82 178 

Woodford/Freetown ER3 330 302 632 

Woodford ER4 672 681 1,353 

Hermitage NC11 36 29 65 

Hermitage/Stony Hill NC12 87 71 158 

Temple Hall/Halls Green WR31 279 287 566 

Golden Spring/Temple Hall WR33 384 409 793 

Golden Spring WR34 249 346 595 

Bowden Hill WR39 403 339 742 

Golden Spring WR40 205 222 427 

Golden Spring/Bowden Hill WR41 471 449 920 

Golden Spring WR42 466 509 975 

Stony Hill WR43 766 841 1,607 

Stony Hill WR44 327 357 684 

Hermitage/Stony Hill WR45 171 155 326 

Stony Hill WR46 352 415 767 

Stony Hill WR48 85 80 165 

Stony Hill WR49 344 374 718 

Stony Hill WR51 129 171 300 

Golden Spring WR52 111 103 214 

Golden Spring WR53 156 160 316 

Golden Spring WR54 262 356 618 

Temple Hall/Golden Spring WR58 343 333 676 

Temple Hall WR59 505 522 1027 

Temple Hall WR60 363 385 748 

Total - 7,755 8,146 15,901 
Source: STATIN, 2013 

 
Disaggregation of the population data by gender shows females account for approximately 51% 
of the total population. Females account for the larger share of the population in all 
communities, except Hermitage and Bowden Hill. The local impact zone shows a gender ratio 
of 95.2 males for every 100 females.  
 
While there are eight (8) communities that fall within the local impact zone of the Hermitage 
Dam, potential leaks and/or structural failure of the Dam would not impact all communities 
directly. The communities downstream of the Dam are most at risk with any possible breach in 
its structure, including potential leaks or failure.  
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Woodford and Freetown, located upstream of the Dam have a total combined population of 
2,494, resulting in approximately 13,400 persons in the other communities within the local 
impact zone facing potential threats from potential leaks and/or structural failure of the Dam. 
It should be noted however that for the settlements located on elevated areas within these 
downstream communities, it is not expected that all will face direct threats from a leak/and or 
structural failure given where they are sited in relation to the Dam, e.g. settlements in Bowden 
Hill and Hermitage. This could potentially reduce the at risk population to below 13,000 based 
on the 2011 population census figures. The Golden Spring, Temple Hall and Stony Hill 
communities are the most vulnerable in terms of direct impact. 

 
4.0 Mitigation Measures 
 
To mitigate against the dam infrastructure being damaged due to an earthquake as well as the potential 
impacts listed in Table 1, the following design considerations should be considered: 

• Increase the dam stability realizing upstream curtain grouting and drainages 

• Install new instruments for monitoring the dam and the foundation behaviour 
 
In addition to the infrastructure stabilization measures, an Emergency Preparedness and Response Plan 
must be developed with the relevant stakeholders and approved by the Office of Disaster Preparedness 
and Emergency Management (ODPEM). 
 
A draft EPRP is included at Appendix 1 for further review and development by the NWC along with 
stakeholders. 
 

5.0 References 
 
Ahmad, R. (n.d.). VULNERABILITY OF WATER SUPPLY TO NATURAL HAZARDS. Kingston, 

Jamaica. 
Department of Ecology, State of Washington. (2016, September). Emergency Action Plan. USA. 
Federal Guidelines for Dam Safety, Emergency Action Planning for Dams, FEMA P-64. (2013, July). 

USA. 
Inter-American Development Bank, Rural Development and Disaster Risk Management Division. 

(2014). Disaster Risk Profile Jamaica, Technical Note No. IDB-TN-635. Inter-American 
Development Bank. 
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Appendix 1 - Draft Emergency Preparedness and Response Plan, Hermitage Dam  
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National Water Commission 
Hermitage Dam 

St. Andrew 
 

Emergency Preparedness and Response Plan 

1.0 Objective  
 
The objectives of this Emergency Preparedness and Response Plan (EPRP) are to: 

• Protect human life and property from dam failures. 

• Ensure proper dam construction, operations and maintenance. 
 
2.0 Types of Emergencies associated with Dams 
 
The following types of emergencies are associated with dams: 

1. Contamination of water from upstream activities such as the release of hazardous materials or 
waste into the watercourses that flow to the dam or at the dam 

2. Dam failure due to structural failure caused by lack of adequate maintenance, or due to 
earthquake or flooding 

3.0 Preparatory Measures 
 

1. Ensure regular maintenance of the dam infrastructure in accordance with a documented 
maintenance plan. 

2. Delineate the zone of impact based on the nature of the event causing the emergency.  This will 
include communities at risk from flooding and those being supplied with water from the dam. 
See Appendix 2: Dam Basics: impacted area and dam description 

3. Establish an Emergency Response Team 
4. Identify and document the emergency resources required: 

a. Hospitals 
b. Clinics 
c. Fire Services 
d. Police  
e. Jamaica Defence Force 

5. Conduct emergency drills in accordance with documented scenarios of possible events that may 
cause an emergency 

 
5.1 Maintenance 

 
Construction inspections are performed to verify that the field conditions encountered are 
compatible with the conditions assumed in design and that the construction is proceeding in 
accordance with the approved plans, specifications, and construction inspection 
plan.  Emphasis is placed on observing and documenting the construction of elements which 
are critical to the safe performance of the facility.  
 

5.1.1 Annual Inspections 
 

Typical inspection items include: 
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• Condition of the dam crest and upstream and downstream dam faces with particular 
attention to settlement, cracking, slumps or other distress. 

• Condition of the outlet works and spillways noting any erosion damage. 
• Testing of infrequently used valves, control works, and other hydraulic mechanisms. 
• Observation and measurement of seepage, noting location and concurrent reservoir 

water level. 
• Observation and recording of any conditions which are a change from previous 

inspections. 
 

5.1.2 Periodic Inspections 
 

Periodic inspections are conducted on dams that are located in areas where dam failure 
and release of the reservoir contents could pose the potential for loss of life and 
infrastructure.  The inspections are intended to identify deficiencies, and to reasonably 
ensure safe operation and confirm that maintenance is being adequately performed. 
 
While the risk of dam failure is low, if it was to occur, emergencies associated with the 
Hermitage Dam are considered to have the potential to cause high downstream hazards 
and as such inspections are to be conducted at least every 5 years.  The inspections are 
to be performed by qualified, third party professional engineers and involve: 
• Review and analysis of available data on the design, construction, operation, and 

maintenance of the dam and its appurtenances. 
• Visual inspection of the dam and its appurtenances. 
• Evaluation of the safety of the dam and its appurtenances, which may include 

assessment of the hydrologic and hydraulic capabilities, structural stabilities, seismic 
stabilities, and any other condition which could constitute a hazard to the integrity 
of the structure. 

• Evaluation of the downstream hazards; evaluation of the operation, maintenance, 
and inspection procedures employed by the owner and/or operator, and 

• Review of the emergency action plan for the dam including review and/or update of 
dam breach inundation maps. 

 
The inspectors should prepare a comprehensive report of the findings, which includes 
findings from the inspection, and any recommended required remedial work to be 
performed. 

 
5.1.3 Non-Routine Inspections 

 
These inspections are conducted if there has been any major change in environmental 
conditions, dam infrastructure and if there are complaints from the public. 

 
6.0 Zones of Impact 
 
1. Communities and infrastructure that can be impacted by dam failure must be delineated on a map 

retained in digital and hard copies. 
a. The zones of impact should be reviewed every 5 years and updated if required  

2. A list of community groups, their leaders and contact numbers must be maintained and kept 
current.   

a. The list should be reviewed and updated every 6 months. 



National Water Commission 
Hermitage Dam 

St. Andrew, Jamaica 
Vulnerability Assessment & Emergency Preparedness and Response Plan 

November 2019 
 

16 
 

 
6.1 Emergency Response Team 

 
The Emergency Response Team should comprise of persons who have responsibility for: 

• Operation of the dam 

• Maintenance of the dam 

• Community Relations 
 
As well as representatives from: 

• Office of Disaster Preparedness and Emergency Management (ODPEM) 

• Jamaica Constabulary Force (JCF) 

• Jamaica Defence Force (JDF) 

• Ministry of Health (MOH) 

• Ministry of Transport and Works (MTW) 

• Ministry of Local Government 

• Jamaica Public Service Company Ltd. (JPS) 

• Communities within the zones of impact (Women should have the opportunity to be 
represented on the Team given their responsibility for households and children in 
communities) 

 
The Emergency Response Team should meet on a regular basis, at least annually.  Desktop 
training should be provided to members of the Emergency Response Team and vulnerable 
communities at least annually. 
  
6.2 Emergency Services 
 
A list of the nearest emergency services to the communities within the zones of impact should 
be documented.  These emergency services should be made aware of the potential threats posed 
by dam failure and their responsibilities for response. 
 
6.3 Emergency Drills 

 
The Emergency Response Team should organize emergency response drills at least every 2 
years.  The drill scenario should be documented and the response to the drill documented.  
Weaknesses identified in the response should be used to guide training and to strengthen 
organizations as required. 
 

7.0 Emergency Response 
 
Figure 5 outlines the plan of action depending on the nature of the emergency. 
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Figure 5: Emergency Response Plan 

 
Source: Department of Ecology, State of Washington, ECY 070-37 (Rev 09/2016) 

 
STEP A: Detect/recognize the event  
 
Unusual or emergency events can be detected by:  

• Observations made at or near the dam.  

• Earthquakes felt or reported at or near the dam.  

• Other conditions that can cause an unusual or emergency event at the dam. For example, 
forecasts of a severe weather event, a flash flood, upstream dam failures or releases.  
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STEP B: Determine the Emergency Level (1-3)  
 
Evaluate the potential extent of the emergency before notifying the appropriate people/agencies. The 
Emergency Level determines the next steps. Responding to a slowly developing event requires a 
different response than an imminent dam failure.  
 
The Guidance Table at Appendix 2 is a quick reference guide to events, situations and levels.  
 
Emergency Level 1 - Unusual event, slowly developing  
This event is not normal but has not yet threatened the operation or structural integrity of the dam. 
This event could affect the structural integrity of the dam if left unchecked.  
 
Emergency Level 2 - Potential dam failure, rapidly developing  
This event may eventually lead to dam failure and potential flooding downstream, but there is not an 
immediate threat of dam failure. This emergency level also applies when uncontrolled flow through the 
dam’s spillway has or is likely to result in flooding of downstream areas, but is not yet affecting 
buildings or roads, or posing a significant risk to health, safety, or welfare.  
 
Emergency Level 3 - Urgent; dam failure appears imminent or is in progress  
This is an urgent event, where a dam failure is occurring or is clearly about to occur and cannot be 
prevented. Flash flooding will occur downstream of the dam. The amount of flooding and resulting 
damage will be dependent upon several factors, such as the water level in the reservoir and the time of 
year.  

• If the breach occurs during the dry season when the water level in the reservoir level is low, the 
escaped water will flood a significantly smaller area then when the breach occurs at the time the 
dam’s reservoir is full.  

• If a breach occurs when the dam’s reservoir is full, the entire area shown on the Inundation 
Map (Appendix 1) will be flooded.  

 
This event level is also applicable when flow through the dam’s spillway is flooding buildings or roads. 
The NWC will contact the members of the Emergency Response Team and the responsible 
Emergency Services to evacuate people at risk and close roads in the flood path if necessary. 
 
Step C: Notification and communication  
Once the Emergency Level (in Step B) has been determined, follow the appropriate notification steps 
below. The identified Emergency Level will determine the next steps. Contact must be made with the 
responsible persons (Emergency Response Team) using the prepared list of “Owner/operator contact 
numbers”.  
 
Emergency Level 1: Slowly developing failure or unusual situation  
 
If there is a slowly developing failure or unusual situation, where dam failure is not imminent but 
could occur if no action is taken, dam-tending personnel should:  
1. Contact the appropriate persons associated with the dam. Consult the list of “Owner/operator 

contact numbers”.  
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2. Notify Local Emergency Services of the potential problem and keep them advised of the situation.  

• Be sure to ask if there are any immediate actions that can be taken to reduce the risk of failure.  
 
3. If the event is during office hours, call the NWC_____________ for an evaluation of the dam.  

• Be sure to ask if there are any immediate actions that can be taken to reduce the risk of failure.  
 
4. If necessary, implement the preventative actions described under Step D of this plan, under the 

direction of a professional engineer.  
 
5. If the situation deteriorates, be prepared to notify downstream residents (“List of people, structures 

and roads at greatest risk”).  
 
Emergency Level 2: Potential dam failure, rapidly developing  
 
If there is a potential dam failure, contact the appropriate authorities immediately in the order listed below.  
1. Call 119 and clearly state that this is a “dam safety emergency” 
 
2. Call ODPEM and the Emergency Response Team  
 

 Name Position Phone 

1.     

2.     

 
3. If the event is during office hours, call the NWC_______________.  
 
4. If the situation deteriorates, be prepared to notify downstream residents (“List of people, structures 

and roads most at risk”). 
 
Emergency Level 3: Urgent; dam failure appears imminent or is in progress  
 
If a dam failure is imminent or in process, immediately contact the appropriate authorities in the order 
listed below.  
1. Call 119 and clearly state that this is a “dam safety emergency” 
 
2. Call ODPEM and the Emergency Response Team  
 

 Name Position Phone 

1.     

2.     

  
3. Notify persons immediately downstream from the dam of the failure (“List of people, structures 

and roads most at risk”). Refer also to the Inundation Map.  
 

4. If it is during regular office hours, contact the NWC____________.  
 

5. Begin any recommended procedures; take preventative actions as described in Step D of this plan 
under the direction of a professional engineer.  
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Owner/operator contact numbers  
 
It is important that no one person becomes overwhelmed during an unusual event or an emergency.  
 
The following list indicates who is responsible for each predetermined duty.  

 Name Position Phone Email Responsibility 

1.       

2.       

 
List of people, structures and roads at greatest risk  
 
In order of proximity to the dam (also refer to Inundation Map in Appendix 1) 
 

 
 
Step D: Expected actions: take preventative actions  
 
The following actions may help to prevent or delay a dam failure after an emergency is first discovered. 
These actions should only be performed under the direction of the NWC, or other qualified 
professional engineers. This list includes some of the more likely issues; it is not intended as a 
comprehensive list.  
 
List of supplies and resources, which may be needed to carry out the necessary actions include: 
  
1. Erosional seepage or leakage (piping) through the embankment, foundation, or abutments  

• Plug the flow with whatever material is available (bentonite or plastic sheeting if the entrance to 
the leak is in the reservoir).  

• Lower the water level until the flow decreases to a non-erosive velocity or until it stops.  

• Place a blanket filter (a protective sand and gravel filter) over the exit area to hold materials in 
place.  

• Continue lowering the water level until the reservoir reaches a safe elevation.  

• Continue operating at a reduced level until repairs are complete.  
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2. Excessive seepage and high level saturation of the embankment  

• Lower the water to a safe level.  

• Continue frequent monitoring for signs of slides, cracking, or concentrated seepage.  

• Continue operations at a reduced level until repairs are complete.  
 
3. Excessive settlement of the embankment  

• Lower the water level by releasing it through the outlet, or by pumping or siphoning.  

• If necessary, restore freeboard, preferably by placing sandbags.  

• Lower water to a safe level.  

• Continue operating at a reduced level until repairs can be made.  
 
4. Failure of an appurtenant structure such as an outlet or spillway  

• Implement temporary measures to protect the damaged structure, such as closing an outlet or 
providing temporary protection for a damaged spillway.  

• Employ experienced, professional divers, if necessary, to assess the problem and possibly 
implement repair.  

• Lower the water level to a safe elevation. If the outlet is inoperable, pumping, siphoning, or a 
controlled breach may be required.  

 
5. Mass movement of the dam on its foundation (spreading or mass sliding failure)  

• Immediately lower the water level until excessive movement stops.  

• Continue lowering the water level until a safe level is reached.  

• Continue operation at a reduced level until repairs are complete.  
 
6. Overtopping by flood waters  

• Open outlet to its maximum safe capacity.  

• Place sandbags along the dam crest to increase freeboard and force more water through the 
spillway and outlet.  

• Provide erosion-resistant protection to the downstream slope by placing plastic sheets or other 
materials over eroding areas.  

• Divert flood waters around the reservoir basin if possible.  
 

7. Reduction in freeboard and/or loss of dam crest width  

• Place additional rip rap or sandbags in damaged areas to prevent further embankment erosion.  

• Lower the water level to an elevation below the damaged area.  

• Restore freeboard with sandbags or earth and rock fill.  

• Continue close inspection of the damaged area until the storm is over.  
 
8. Slide on the upstream or downstream slope of the embankment  

• Lower the water level at a rate, and to an elevation, that is considered safe given the slide 
condition. If the outlet is damaged or blocked, pumping, siphoning, or a controlled breach may 
be required.  

• Restore lost freeboard by placing sandbags or fill in the top of the slide.  

• Stabilize slides on the downstream slope by weighting the toe area with additional soil, rock, or 
gravel.  
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9. Spillway back cutting threatening reservoir evacuation  

• Reduce the flow over the spillway by fully opening the main outlet.  

• Provide temporary protection at the point of erosion by placing sandbags, rip rap materials, or 
plastic sheets weighted with sandbags.  

• When inflow subsides, lower the reservoir to a safe level.  

• Continue operating at a lower water level to minimize spillway flow.  
 
Supplies and resources  
 
In an emergency situation, equipment and supplies (such as sandbags, fill materials, equipment and 
labourers) may be needed on short notice. The table below lists supplies and how to access them.  
 

 Item Contact Location  

 Earthmoving 
Equipment 

  

 Sand and Gravel    

 Sandbags   

 Pumps   

 Pipe    

 Labourers    

 Other   

 
Step E: Termination and follow-up  
 
A formal termination and follow-up must be conducted. 
 
Termination responsibilities for Level 1 unusual event  
 
Once the EPRP has been activated, the actions must be concluded once the event is over and needed 
procedures were followed.  

• Contact the NWC/dam engineer to further investigate the situation and recommend corrective 
actions if necessary.  

• Document the situation with photographs and/or video, note times and conditions.  

• Inspect the full length of the upstream slope, crest, downstream slope, and downstream toe of 
the dam. Check the reservoir area, abutments, and downstream channel of the dam.  

 
Termination responsibilities for Level 2 or 3 emergencies  
 
The ODPEM is responsible for terminating the EPRP operations for a Level 2 or Level 3 emergency, 
and relaying this decision to the dam owner.  

• The Dam must be inspected by a qualified third party professional engineer to determine if any 
hazardous conditions exist.  

• If it is determined that hazardous conditions no longer exist, the NWC will advise the ODPEM 
to terminate EPRP operations.  

• The person who made the original calls must inform each person contacted that the emergency 
has ended. 
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8.0 References 
 
http://www.ecy.wa.gov/programs/wr/dams/Emergency.html 
 
https://fortress.wa.gov/ecy/publications/documents/ecy07037.pdf 

http://www.depi.vic.gov.au/__data/assets/pdf_file/0005/272057/LGA-DESP-fianl_r.pdf 

 

  

http://www.ecy.wa.gov/programs/wr/dams/Emergency.html
https://fortress.wa.gov/ecy/publications/documents/ecy07037.pdf
http://www.depi.vic.gov.au/__data/assets/pdf_file/0005/272057/LGA-DESP-fianl_r.pdf
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Appendix 2: Dam Basics: impacted area and dam description 

 
Potentially impacted downstream area:  
(What would be impacted if there was a dam failure?)  
Please describe the property(s) downstream of the dam (agricultural, residential, industrial, critical 
wildlife habitat, etc.):  
 
 
 
Additional information on impacted areas, if available:  
 
 
 
Located on: __________________________________________ River  
 
Downstream flood path: ___________________________ to ________________  
 
Description of the dam  
 
Official dam name: ____________________________________  
 
State I.D. number: ____________________  
 
Dam owner and/or operator: ____________________________________________________  
 
Owner and/or operator contact numbers: (_____) _____-_________, (_____) _____-_________  
 
E-mail address: ________________________________________________________________  
 
Section _____Township _____ Range __________ (or) 
 
Latitude: _________ Longitude: __________  
 
Parish ____________________________________________  
 
Type of dam (e.g.: earthfill, concrete, rockfill) _________________________________________  
 
Dam height: _____________________Crest length: __________________Crest width: 
_______________  
 
Maximum storage: _____________ m3. Normal storage: ______________ m3.  
 
 
Downstream hazard classification: ____________________  
 
Number of homes in the dam break floodplain (the number of homes that would be in the path of 
flood water if the dam should fail): _________________ 
Directions to the dam (note any locked gates or other access issues):  



National Water Commission 
Hermitage Dam 

St. Andrew, Jamaica 
Vulnerability Assessment & Emergency Preparedness and Response Plan 

November 2019 
 

25 
 

 
 
 
 

Map Showing Inundation Area 
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Appendix 3: Guidance for Determining the Emergency Level 

 
 




