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A SYNOPSIS OF THE BERMUDA CASE 

A concern for groundwater quality and its supply is 

universal in communities where it is either their sole or 

ancillary potable water supply. Bermuda is no exception, but, 

like many island communities, it must devise strategies to 

continue its status quo of self-sufficiency in regards to its 

water supply, although this has not always been the case. 

Bermuda is one of the most attractive tourist resorts 

islands in the Atlantic Ocean, (although it is not classified 

among the Caribbean Islands) therefore extreme effort is made 

for it to remain competitive in the tourist market. While 

such attempt have proven to be economically advantageous the 

society, the trade-offs are manifested in the Island's natural 

resources, being, either deteriorated or gradually depleted. 

Certainly, the tourist industry cannot solely be blamed for 

Bermuda's environmental decline, since other factors must be 

considered, such as the total annual population, but to a 

greater degree, the impact of legislation on the physical 

landscape and (as is the crux of this thesis) on the 

groundwater. 

been herald 

The old adage "An ounce of prevention ... " has 

by environmentalist ab initio, and this is 

indicative of the Bermuda case where, 
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in the past, authorities were less concerned with the 

consequences of land development on it groundwater supply. 

This does not hold true for today since groundwater quality 

has becomes an issue. The aim of this research project is to 

provide a comprehensive planning approach to the relationship 

of land development and groundwater quality. 

ii 



OVERVIEW OF BERMUDA 

GEOGRAPHY OF BERMUDA 

The Islands of Bermuda is geographically located over 700 

miles from the United States at 32.20 latitude and 65.45 

longitude. The cluster of islands (many of which have been 

connected by bridge) are actually the peaks of the Bermuda 

Rise in the North American Basin of the Atlantic Ocean. 

Bermuda's geographical size today is approximately 21 miles 

squared, and this was made possible by connecting the larger 

islands with bridges or, as is the case with St. David's 

Island, (St. George's Parish Northeast) through land 

reclamation. 

HYDROGEOLOGIC REGIMES 

Bermuda's geologic age has been determined by studying 

its igneous and sedimentary rock formations. There is 

evidence to suggest that the rocks date back to the late 

Cretaceous period and show characteristics of subsequent 

evolutionary periods up to the present, indicating an 

approximate age of 1 million years. (Watson et. al. 1965) 

This is outlined in Table 1.1. 
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Table 1.1 

Years 

20,0000 

20,000 -
1. 25 mya 

1.25 -
70 mya 

70 -
190 mya 

BERMUDA IN THE GEOLOGIC TIME TABLE 

Recent 

Quaternary 

Tertiary 

Secondary 

Bermuda 
Periods Rock Formations 

Holocene a) Beach sediment 
b) Marsh deposits * 

Pleistocene a) Southampton * 

Pliocene 
Miocene 
Oligocene 
Eocene 

Cretaceous 
Jurassic 

b) Rocky Bay 
c) Belmont * 
d) Town Hill lower 
e) Town Hill lower 
f) Walsingham 

Rock containing fresh water. (*) 

Source: Watson et. al., A Geography of Bermuda. 1965. 
Dept. of Works and Engineering, The Geologic Map 
of Bermuda. 1989. 

The submerged portion of Bermuda has been formed from the 

volcanic lava flows of the mid-Atlantic Ridge (although the 

Bermuda platform is further East of the main Ridge). The 

surface of the Island is a limestone formation and is 

minuscule in depth by comparison, (Vacher 1974) at 

pproximately 100 fathoms (600 ft.) from the surface to 
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below sea level, contrasted to roughly 1,600 fathoms (9,600 

ft.) of volcanic rock. Limestone is characteristically very 

porous and allows for a high degree of net recharge. However, 

al though Bermuda's rock formations are a part of the two 

earliest geologic periods (Holocene and Pleistocene) , and 

therefore, relatively young, the geology has resulted in 

brackish and saline aquifers being more prevalent than fresh 

water aquifers. Figure 1.1 shows the five known fresh water 

lenses in Bermuda - these generally occur in the Southampton 

and Rocky Bay rock formations. The Central lens covers the 

greatest area and is more significant environmentally, chiefly 

due to the presence of land use activities in the area that 

present a pollution risk, and secondly, because of the extent 

to which the groundwater is extracted for use. Of less 

environmental concern is the Southampton lens, which is the 

second most widely used fresh-water lens, but except for the 

potential of salt water intrusion due to over extraction, 

there are few land uses that pose a hazard to the groundwater 

quality. Aquifers in Warwick, st. George's and Somerset 

respectively, contain fresh water, and while the risk of 

contamination to the groundwater is consider to be low, 

increased land development may significantly alter the 

groundwater quality. This study will examine the conditions 

of four lenses (Somerset, Southampton, Central and St. 

George's), paying 
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closer attention to the Central lens due to the numerous 

issues surrounding its quality. 

THE WATERSHEDS DEFINED 

Watersheds were mapped above the major groundwater lenses 

(Figure 1.1) for the purposes of comparing the environmental 

systems of the study Parishes, and in doing so, determining 

the affect of land use activities on the Island's groundwater. 

The watershed areas range from about 33 acres in Southampton 

to 114 acres in Somerset. Pembroke's drainage basin covers 

the largest area (coinciding with having the greatest volume 

of potable groundwater and a diversity of land use 

activities), therefore it has been the main focus of 

groundwater research in Bermuda and the crux of this research 

project. 
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WATER RESOURCES IN BERMUDA 

Isolated island communities such as Bermuda must take 

precautions to conserve its potable water supply in addition 

to ensuring that population demand for water resources is met 

by groundwater development. Water resources fall into three 

categories. The predominant type in Bermuda rainfall. This is 

trapped, with the aid of catchments, and stored in water tanks 

for later use. The average annual precipitation in Bermuda is 

about 58 inches, but water is often in short supply during the 

summer months when rainfall is low. It is during the dry 

period when residents must use alternate resources - these 

refer to groundwater extraction and development techniques. 

Although groundwater extraction is the focus of this section, 

the relationship of it to the catchment method, is an 

accessory to the complete "picture" of how land use activities 

in Bermuda have impacted on the groundwater. 

RAINWATER SUPPLY AND CATCHMENT TECHNIQUES 

Methods for trapping rainfall have evolved from less 

sophisticated practices, such as the use of rum barrel 

punchoens or cisterns, to more technical oriented water tanks, 

which the Department of Planning prescribes for all 

residential applications. This section of the study will 
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provide insight into the importance of catching rainwater 

and its contribution to the total potable water supply in 

Bermuda. 

Roof cistern system 

Any discussion of the roof system's role in Bermuda's 

water supply deserves a concise description of its design. 

The Bermuda roof is constructed from limestone slates, (Waller 

1982) which are of standard dimensions (30.5 cm x 45.7 cm x 7 

cm (12 in. x 18 in. x 1/4 in.). The slate is overlapped on a 

wooden roof frame then sealed with either a limestone mortar 

or white paint. Storage tanks are formed either beneath a 

house or underground on the property, and are constructed with 

concrete block to prevent the water from escaping into the 

ground. Public health regulations for water tank capacities 

have increased significantly throughout the years changing 

from a maximum of 22, 000 1/ occupant in 1951, to current 

capacities of approximately 68,000 l/occupant. Essentially, 

the Public Health Act states that (Saunders, Interregional 

Seminar on Development and Management of Island Groundwater 

Resources, ISDMG, 1985): 

- Any building shall not have less than four-fifths 

of its roof catch adequately guttered for catching 

rainwater or provided with a ground catchment of 

not less than four-fifths the area of the roof 

building. 
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- The storage tank or tanks have provided in respect 

of any building shall be not less than one hundred 

gallons for every ten square feet of prescribed area 

of catchment. 

Pipes are extended from the roof to the tank to channel the 

rainwater downwards during a storm period, and when it is 

needed, the water is extracted with the aid of an electric 

pump. 

While most structures have a Bermuda style roof, Planning 

legislation requires that all residential buildings be 

designed with a roof cistern system, since rainwater is 

primarily used for domestic purposes. 

It is estimated that 7 5 percent of the precipitation 

that falls on roofs during a moderate storm frequency enters 

its storage tank. In Table 2.1, which provides a compilation 

of supply and demand of potable water in Bermuda (Waller 

1982), the current supply for residential units averages 5,135 

m/day. The supply of drinking water is exceeded by the 

demand, therefore, when precipitation levels decline, 

residents must resort to other means of obtaining potable 

water. 

7 



C~TCHMENT TECHNIQUES 

These are distinguished from roof catchments because they 

are relatively smooth sloping surfaces designed to 

catch stormwater and are mostly used by the major hotels 

(which may also use other means) because artificial 

catchments, due to their largeness, have the potential to trap 

considerable volumes of rainfall. Although artificial 

catchments are used by some of the major hotels on the Island, 

the British and u. s. Army and Navy have also used large 

catchments (Thomas, ISDMG 1985). The latter is currently in 

use to serve the U.S. Base personnel, while former provides an 

average of 3,000,000 gallons/year. However this amount is 

surpassed by the capacity of the Castle Harbour Hotel's 

catchment, which, although built during the 1930s, continues 

to supply 10,000,000 gallons/year for its guest. 
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Table 2.1 

ESTIMATED SUPPLY AND DEMAND FOR POTABLE WATER 

Supply: Average Peak 

Groundwater 3,290 5,000 
Desalination 1,705 2,670 
Roof Cisterns: 

Residential 5,135 3,180 
Hotel 365 365 
Public 65 65 
Other 680 

Total Supply ](} 560 11,960 

Demand: 

Tourist 3,370 4,500 
Cruise Ships 90 275 
Residents 6,050 6,045 
Losses 1,050 1,140 

Total Demand 10,560 11,960 

Source: Technical University of Nova Scotia, Centre for 
Water Resources Studies, June 1982. 

water Quality 

This is contingent upon the maintenance of roofs and 

artificial catchments, (Waller 1982) and while there have been 

isolated cases of illness it has been due to poorly kept roof 

systems. 

GROUNDWATER EXTRACTION TECHNIQUES 

Groundwater has been extracted from Bermuda's fresh 

water lens for centuries by residents, and is considered to be 
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a viable alternative when rainwater is in short supply 

(although the consensus among residents is that rainwater is 

more pleasing to the palate). Saline and brackish water is 

also extracted for uses other than drinking. More recently 

though, successful attempts have been made to develop the 

groundwater by employing reverse osmosis techniques which 

makes the water fit for distribution to hotels and businesses 

in the City of Hamilton. 

Groundwater Extraction Through Wells 

While many residences have fresh water wells, the fresh 

water is best conserved when wells are drilled for brackish 

and saline water. The water can then be used for flushing. 

A major concern of the Department of Works and Engineering is 

the potential for over extraction of the fresh water lenses, 

which will result in salt water intrusion and a reduction of 

potable water. Thus fresh water extraction is closely 

monitored by government officials. 

Development of Groundwater 

The advent of groundwater development may be traced back 

to a private company, Watlington Waterworks, which initially, 

in 1931, extracted water from the Devonshire lens, to be 

distributed for flushing. During the decade of 

its establishment, tests revealed that the groundwater was of 

drinking water quality, but by 1940, further tests indicated 

10 



that the lens had been intruded by brackish water. Today, 

Watlington Waterworks continues to process brackish water, 

which it supplies to the City of Hamilton. Bermuda's major 

hotels are also supplied with water from the Devonshire lens, 

and with the aid of electro-dialysis units, they are able to 

receive potable water. 

Another method of groundwater development employs the 

principles of "reverse osmosis". This technique is similar to 

electro-dialysis in that is converts brackish water into that 

of potable quality. 

Concerns Regarding Groundwater Extraction and Quality 

-Over use of the fresh water lenses (particularly the Central 

lens) will allow for intrusion of brackish and saline water. 

The concern is that this may result in 

irreversible damage to the lenses, other wise, it may be many 

years before the fresh lens will be replenished. Thus 

metering of groundwater extraction is carried out to prevent 

depletion of fresh water supply. 

-The groundwater quality has deteriorated due to increasing 

levels of non-point source pollution, which is a 

repercussion of the following: 

-burgeoning residential units and thus increases in 

leachate from cesspits. 

11 



-road runoff carrying toxic chemicals (oil, grease and 

trace metals) - deposited by combustible vehicles. 

-road runoff pollutants resulting from human litter and 

animal dropping on impervious surfaces. 

-Bermuda's landfill is perceived as a threat to the 

Central lens, al though this is disproved by tests showing 

negative results. 

These issues will be examined in detail, as they pertain 

to the three functional areas that impact on the groundwater 

quality in Bermuda. The study areas are housing and domestic 

sewage; transportation, ie. road development and vehicles; and 

the effect of legislation on issues relating to groundwater 

contamination. 

12 



EXAMINATION OF FUNCTIONAL AREAS 

Residential communities similar to the Bermuda case, 

whose water supplies are limited are generally concerned with 

the effect that certain functional areas are having on their 

potable groundwater supply. The areas that will be studied in 

this section are those which directly, or otherwise affect the 

potable groundwater quality in the watershed Parishes, and are 

as follows: housing and land use, transportation and planning 

and legislation. These areas may be classified into two 

categories, the first of which refers to the built and natural 

environment, while the second is concerned with the impact of 

the planning process on the Island's physical growth. The 

information given will be confined to the following 

limitations. First, it should be assumed that the secondary 

statistical .data showing Parish totals is also indicative of 

the general conditions of the watershed. Exceptions to this 

is the Southampton watershed where total impervious acreage is 

minimal when compared to that of the total area, and the 

Central watershed (often used interchangeably with the 

description Central area) in which approximately 10 percent of 

Devonshire is included at the design-point. Further, it 

should be noted that while some of the data is as recent as 

1988, much of it dates back to 1981 and should not be 

considered to be an accurate "picture" of current conditions 

on the Island. Lastly, throughout the body of this paper, 
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more emphasis will be placed on the Central watershed (and 

thus, Central lenses), primarily, because it lies above 

Bermuda's largest and most frequently tapped groundwater 

reservoir and secondly, because the lens is contaminated as a 

result of the land use activities in the area. 

DEVELOPMENT IMPACTING ON GROUNDWATER 

HOUSING 

The housing element in Bermuda has been studied 

extensively as a result of the burgeoning number of 

residential units over the past two decades and the negative 

effect of these developments on the natural environment. Our 

major concern in this text is how the housing element of 

Bermuda's functional areas effects the groundwater quality. 

zoning and Land Use 

An examination of land use in Bermuda shows that 

residential activities are generally equally divided between 

the study and non-study Parishes although the former has 658 

total land use acres less than the latter. In Figure 3.1 -

3.2 and Table 3.1 it is shown that housing in Bermuda 

accounts for over half of the total land use and is 

significantly higher than other developed land use activities. 

Open space consumes the second greatest amount of acreage and 

is substantially higher than other activities, (Bermuda 

14 



Development Plan, Discussion Paper Number 3, 1989) but there 

is concern that since the 1960s it is being replaced rapidly 

by development. It should be noted that the word open space 

also represents environmental protection areas and covers 

areas such as nature reserve, recreation, woodland reserve, 

arable land and open space. Open space actually comprises only 

13. 6 percent of the "open space" category. This is illustrated 

further in the 

Appendix A.I. 

In regards to the study Parishes, the land use conditions 

are similar - Figure 3.1 - 3.2 and Table 3.1 indicates that 

housing is approximately 55 percent while open space acreage 

is 39 percent. The category titled Other, consists of three 

functional areas - Hotel and Cottage Colony, Major Industrial 

and Special Government activities (Appendix A. II) . These 

consume a limited amount of space in the study area but 

contribute to the total developed space. In reference to 

industrial zoning, the landfill in the Central watershed has 

beoaaee ~onwesnomcethaoagmentmatcitonuhghttpe a threat to the 

major groundwater lens in the Central Parishes. These 

assumptions have been refuted consistently by scientists. 

15 
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Table 3.1 

LAND USE ACREAGE IN BERMUDA 

LAND USE ACREAGE OF STUDY PARISH 

PARISH RESIDENTIAL OPEN SPACE OTHER 

Sandys 743 (62%) 358 (30%) 91 ( 8. % ) 
Southampton 743 (53%) 606 (44%) 41 (3.%) 
Pembroke 809 (65%) 361 (29%) 95 (6.%) 
Devonshire 63 (45%) 47 (41%) 06 (14%) 
St. George's 543 ( 40%) 710 (52%) 114 (8.%) 

TOTAL 2,892 2,082 347 

LAND USE ACREAGE OF NON-STUDY PARISH 

Warwick 706 (52%) 599 (44%) 50 ( 4. % ) 
Paget 770 (62%) 380 (30%) 98 (8.%) 
Devonshire 571 (55%) 426 ( 41%) 50 ( 4. % ) 
Smith's 708 (62%) 413 (36%) 19 ( 2. % ) 
Hamilton 503 (45%) 592 (50%) 67 (5.%) 

TOTAL 3,285 2,410 284 

Source: Statistical Department, Ministry of Finance. 
Bermuda Digest of Statistics 1989 

The zoning and subdivision specifications for residential 

development in Bermuda are located in Appendix A.III of this 

paper. There are five residential zoning types in Bermuda, 

but these may be further classified into four general 

categories, as shown in Figure 3.4: 

High Density 

These areas allow a maximum of 8 houses per acre 

and a minimum lot size of 5, 000 square feet for 

16 
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detached housing and 14 units per acre and a 

minimum lot size of 3,500 square feet for attached 

housing. 

Medium Density 

Minimum lot size is 9,000 square feet and 4 

detached houses per acre and 4,000 square feet and 

a maximum of 8 units per acre. 

Low Density and Clustered Low Density 

Two houses per acre and 17, 000 square feet for 

detached houses, contrasted with 35,000 square feet 

and 8 units per acre. 

Protected Low Density 

i. Garden District - The purpose of this area 

is to preserve natural features, considered 

to be of good environmental quality, 

by zoning for large acre lots. Thus, one house is 

permitted on approximately 3/4 of an acre and three 

attached houses per acre. Minimum lot sizes are 

25,000 and 14,000 square feet respectively, 

for detached and attached housing. 

ii. Rural Area - While the maximum density for 1 

and 2 houses is approximately 2 acres, the minimum 

lot size for 1 unit is 10, 000 square feet and 

5,oooo square for 2 units. 

17 



Figure 3.4 
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The land use distribution for Bermuda indicates that the 

predominant activity in the Central Parishes is high density 

residential zoning although it is questionable whether the 

limited amount of Medium and Clustered Low Density acreage 

falls within the Central watershed boundaries. Similarly, it 

has not been accurately determined what amount of land in the 

watershed is zoned for Garden District 

Pembroke's high density acreage is 44 

residential acreage in the study Parishes 

or Rural Area. 

percent of the 

but when the 

design-point of the Central watershed is included (estimated 

at 10 percent of Devonshire's residential acreage) this figure 

is reduced to 30 percent. Zoning in the Central Parishes 

gives some indication to how extensively the land is used, and 

(as we shall discuss later) the amount of stress that this 

invariably places on the groundwater recharge system. 

However, it is assumed that the level of groundwater 

contamination is lower in the Somerset and st. George's 

because, while there is more high density acreage, medium, low 

and protected areas are generally evenly distributed. 

Finally, high density in Southampton is, an impressive 15 

percent of the land area, although residential zoning in the 

watershed is low density and accounts for only 10 percent of 

the area. 

18 



Population and Development Types 

Figure 3. 5 shows that the number of Residential Valuation 

Units (RVU's) in Bermuda has steadily increased over the last 

twenty years, (Bermuda Development Plan, Discussion Paper 

Number 3, 1989) growing from 16,126 units in 1970 to 20,350 in 

1980, (Bermuda Digest of Statistics, 1985 and 1989) then to 

24,735 units by the end of 1989. It is estimated that release 

of statistical data for the end of 1990 will show an addition 

to the housing stock of 591 units. Most of the development 

between 1981 and 1988 has been in the form of one and two 

bedroom units (1,535 and 1,145 units respectively), followed 

by three bedroom units, at about 900 units, and studios 

dwellings at 725. Lastly, as is the norm in housing in 

Bermuda, there are fewer dwellings units with greater than 

three bedrooms. This category slightly exceeds 80 units. 

The household occupancy rate has declined from 3.2 in 

1970 to 2. 7 in 1980 (Bermuda Development Plan, Discussion 

Paper Number 3, 1989). By the 1980 census there was a large 

gap between one and two person/s households and those with 

more than three persons. This has resulted in an imbalance of 

one and two persons households occupying over half of the 

residential units. The trend of a declining occupancy rate 

continued throughout the 1980s, falling from 2.7 in 1980 to 

2. 4 by the end of 1989; it is estimated that this will 
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continue due to various socio-economic factors (Bermuda Digest 

of Statistics, 1985 and 1989). 

Perhaps the most striking point regarding the housing 

situation is the disproportionate population growth in 

contrast to the number of dwelling units from 1970 to 1980. 

While there was a population change of 3. 3 percent, the change 

in the number of dwelling units had increased by 26.2 percent. 

By 1988 this trend had continued and although the total 

population had increased by 4 percent, residential development 

had fallen to 18.8 percent. Paradoxically, population growth 

in the Central Parish had stabilized by 1975 vis a vis 

increases in dwelling units. 

Future Housing 

Bermuda's consistent increase in its housing stock may be 

explained in terms of both need and demand, both of which are 

the result of various socio-economic factors, and it follows 

that these elements will also determine future housing 

conditions. It has been determined that (Bermuda 

Development Plan, Discussion Paper Number 3, 1989) there is 

currently a demand for one-person and two-person housing, 

but there is also a need for accommodation of larger 

households. 
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Still another indicator of future conditions is the 

relatively high number of subdivisions, although it cannot be 

accurately determined when the lots will be developed. There 

are total of 9,515 lots in Bermuda, of which 2,144 (947.6 

acres) are listed as Vacant lots. Of the vacant lots, 874 are 

registered and only 278 lots, referred to a Protected and 

Registered, are considered to be of environmental value. The 

Central Parish contains fewer lots than the other Study 

Parishes, followed by Sandys Parish and st. George's Parish. 

By comparison, Southampton represents the best situation, as 

it has over two times the number of Protected Lots than the 

other Parishes. The proportion of vacant to protected lots 

strongly indicates that if the development trend is to 

continue, then further exploitation of the natural environment 

can be expected. 

It is in the interest of Bermuda to reduce housing 

development (particularly high density) due to the threat that 

it poses to Island's natural environment, but the 

constraints of obtaining this goal are clear. The first 

relates to a need and "pressing" demand for housing, 

therefore making it difficult for planning to impose 

restrictions on the new development, while the second refers 

to the planning department's inability to predict the number 

of subdivisions that will be developed in a given time. 
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TRANSPORTATION 

Still another development type that contributes to 

groundwater contamination is the mileage of paved road surface 

in an area. These are perceived to be necessary upon 

development of a subdivision, particularly if there will be a 

large volume of traffic passing through the area. It is 

apparent that the Department of Planning and other authorities 

concerned with transportation, tend to focus on issues that 

are related to external factors such as aesthetics and 

vehicular congestion, but this section will assess how road 

runoff contributes to groundwater contamination in the mapped 

watershed areas, with particular emphasis on the Central 

watershed. 

Modes of Transportation 

The total number of registered vehicles has fluctuated 

from the mid-seventies to the late-eighties. However, 

Appendix B. I shows a consistent growth in domestic modes of 

transportation with the number of cars accounting for the 

greatest increase. 

Current legislation restricts car ownership to one per 

RVU, as an attempt to reduce traffic congestion. However, 

this has not been achieved because the number of dwelling 

units have continued to increase annually, and while many 

homes do not have cars, the growth rate for vehicles continues 
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to exceed that of RVU' s. Figure 3. 7 shows the high proportion 

of cars to RVUs. As of 1988, there were 18,270 car for 24,179 

residential valuation uni ts, resulting in approximately three­

quarters of RVU's on the Island having a car. Appendix B. I 

shows that private cars have increased throughout the years, 

except in 1986 when there was a decrease of 88 cars. A 

similar pattern has emerged for motor cycles and scooters, but 

auxiliary cycles appear to be less popular and to a large 

extent, this figure is misleading because many are used as 

commercial rentals by the seasonal population. 

In a comparison between the growth rate for various 

indicators, it is evident that between 1970 and 1987/8 

private cars had the highest growth rate per year (3 .1 

percent) while cycles increased by only 0.7 percent 

annually. Rental Valuation Units experienced the third 

highest rate of 2.3 which suggested that more households were 

purchasing cars. 

Car ownership for the study Parishes ranges from 1 to 3 

percent greater than the mean. This was particularly true in 

the case of Sandys, Southampton and st. George's; 67 percent 

of RVU' s in the Central Parishes have cars, showing that 

although it is the most densely populated watershed area, that 

it has the least number of cars per RVU. This data is a poor 

reflection of the Southampton watershed, which contains an 

estimated 20 units, and the st. George's watershed where 
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approximately 1/4 of the area is zoned for residential units. 

Road Classification 

Bermuda's increased housing in addition to the 

proliferation of motor vehicles has brought about an increase 

in road mileage to accommodate the two. There is approximately 

a total of 1,437 miles of road and they are classified into 

five hierarchal categories. The first of which is the main 

artery referred to as Public Highways shown in Figure 3.8. 

There are 140 miles of this type. The second classification is 

referred to as Private Roads, although the mileage for this 

has not been determined. These are followed by roads that 

fall within the jurisdiction of Bermuda's Primary and 

Secondary business districts, such as The Corporation of st. 

George's and the Corporation of Hamilton. Still another 

classification pertains to roads referred to as Government 

Private roads which, as is suggested, exist on Government 

property. 

An alternative to the current road hierarchy, has been 

recommended in a Government commissioned transportation study, 

but it appears that implementation of the "two-tier system" 

will bring about few changes in road use because the geography 

and land use in Bermuda prescribes the routes that motorist 

will use. 
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Road Usage 

An examination of road mileage reveals that road 

development is relatively dense when compared to the size of 

the Island. In general, the watershed areas are no exception 

to this, particularly the Central watershed. However, the 

Southampton watershed has a limited number of roads and 

presents conditions that would be more favorable for the 

Central area. 

The Southampton watershed has a limited number of road 

mileage and fewer Private roads than the other study areas, 

chiefly because the watershed is comprised of a golf 

course - these conditions are ideal for maximum infiltration 

of runoff into the groundwater. While the st. George's 

watershed has no major highways it is assumed that the 

Corporation roads are used extensively, primarily, because 

many residents must travel through them to other areas of 

Bermuda. The Town of st. George's (the secondary city) is the 

center of commercial activity for the Parish, and this 

is another reason for large volumes of traffic having to 

pass through the study area. The Sandys watershed has the 

second greatest road mileage to its Parish acreage but with 

fewer land use activities than Pembroke. 

It is apparent that the Central watershed has more road 

development and classifications than the other study areas on 
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the Island as a whole. There are several reasons for the 

occurrence of this. One is related to the geographical 

location of residential uni ts in the Northeastern end of 

Pembroke Parish which have resulted in motorist having to 

travel through the study area to gain access to other sections 

of the island. Trips are generated through the area frequent 

because motorists must travel into the City of Hamilton daily 

to work. Further to this, there is a greater diversity of 

land use activities such as high density zoning, light 

industry, recreation and government property, 

all of which are likely to generate large volumes of traffic 

into and from the watershed area. The recommended road 

hierarchy seems to suggest that traffic volumes may be abated 

in the Central Parishes, but this is unlikely unless 

amendments are made to the zoning legislation that would 

significantly alter land use patterns, particularly of the 

residential type. 

Road Materials and catchment Designs 

It is assumed that today nearly all roads on the Island 

are paved - this includes private residential roads, which 

were mostly dirt roads at one time, but are increasingly being 

paved. In addition to this, many resident are paving their 

driveways and parking areas. There are many environmental 

implications to increased road development, but, adhering to 

the topic contamination, this paper will discuss the effect of 
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road development types and their effectiveness in removing 

contaminants before they enter the groundwater recharge zone. 

Treatment of road runoff does not appear to be of major 

concern to the Department of Works and Engineering due to the 

simplistic designs of the runoff catchments. However, it is 

apparent that they are primarily concerned with maintaining 

systems that can efficiently prevent flooding caused by a 3.5 

inch storm frequency. Figure 3. 9 illustrates the most 

effective storm water catchment design on the Island, referred 

to as the Storm Pit. This is a dual chamber basin from which 

runoff, either percolates through the soil or enters the 

groundwater directly via a well in the basin. The second type 

is the Soak Away (Figure 3.10) where boulders are used to 

reduce the velocity of runoff before it drains into an open 

pit. While these designs are typical of inland roads they are 

considered to be less suitable for shore line roads. There 

are two different designs used in these areas. In the first, 

runoff is directed into the ocean through holes in walls, 

otherwise storm water is simply allowed to drained off a grass 

verge into the sea. In either case the risk of pollution 

should not go unnoticed, because while phosphorus is the 

limiting nutrient in road runoff, eutrophication is likely to 

occur. 

The absence of industrial activities that produce 

hazardous waste, and a frost-free climate are perhaps two 
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major reasons why road engineers in Bermuda are not concerned 

with the similar contamination issues associated with road 

runoff that engineers in many regions of the United States 

must face. Nevertheless, the toxins that are produced in road 

runoff should not go unnoticed for various reasons: 

-Untreated storm runoff enters groundwater directly 

through roadside wetlands in addition to wells in Storm Pits. 

Runoff into the ocean may eventually enter the lower 

perched water body of the groundwater. 

-Drainage basins used to hold storm water are not designed to 

treat toxins. 

Proposal for Traffic Management 

Listed in the Corporation of Hamilton's transportation 

policy, are recommendation that would alleviate "congestion, 

discomfort and pollution" caused by traffic (see Appendix B 

II). The ones that are applicable to this project are: 

-car ownership disqualification from driving is 

suggested if driver fails to respect the road. 

-car dimensions should be allowed to increase to 

accommodate more passengers al though the engine size 

should remain the same. 

-Traffic volumes should be measured continually. 

-Public transportation clarification of rates are 

perceived to be the only issue - it was decided by public 

transportation authorities that fare tables should be 
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"simplified" so that they may be more comprehensible by 

tourist. 

-Unleaded petrol and catalytic converters would have the 

effect of reducing toxins produced by vehicles. 

-Hierarchy of roads Two-tier system of primary and 

secondary roads should be introduced. 

Bermuda's competition in the tourist market is the major 

reason why a Government transportation study would be 

concerned with recommendations that are aimed at improving the 

physical environment, but, coincidentally, the above 

suggestions may also aid in reducing non-point source 

pollution in the watershed areas. From an environmental 

perspective, the more impressive points are those that will 

cause a reduction in fuel and metals being deposited on roads 

by moving vehicles. However, excluded from the list of 

recommendations is a suggestion for road designs that will 

remove storm water more efficiently. 
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ISSUES RELATING TO DEVELOPMENT AND NON-POINT SOURCE 

POLLUTION 

Although Bermuda has become urbanized rapidly over the 

past 20 years, the dominant land use in the areas that lie 

directly above the fresh groundwater (watershed areas) is 

chiefly high density. This is particularly true in the case 

of the Central area, where there is also more diversity in 

land use activities. 

Indicators of Groundwater Quality 

Pollutants from man-made surfaces increase the amount of 

contaminants permeating the surface into the groundwater 

reservoir. These include leachate from cesspi ts, trace 

metals, oil and grease resulting from motor vehicles and 

impervious surfaces in general. The negative effects of this 

could be greater if runoff from roofs were not contained in 

water tanks (since roofs are designed to trap 75 percent of 

the rainfall on its surface), although during a high intensity 

storm much of the precipitation is infiltrated into the ground 

when roof glides and pipes entering water tanks are unable to 

catch most of the rainfall (Thomas ISDMG, 1985). Perhaps the 

same could be said for toxins that are produced by motor 
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vehicles, but regardless of the restrictions placed on the 

number of cars per RVU its contribution to non-point source 

pollution should not be ignored. The Central lens is targeted 

as an area of major concern because fresh water is extracted 

for household distribution while water from lower perched 

water bodies is treated and distributed to the City of 

Hamilton and major hotels. The groundwater in the Southampton 

watershed is also tapped for distribution, but it is 

considered to be less a matter of environmental concern than 

the Central area since there are fewer land use activities and 

less development in the watershed area. Although the Somerset 

and St. George's watersheds have relatively high runoff rates, 

contaminants in the runoff are deemed not to be an 

environmental threat. However, this paper contends that, 

while the Central watershed is undoubtedly an issue, the other 

drainage areas should not be ruled-out due to increasing 

residential development in Bermuda. 

The Central lens should be used as a classic example of 

how urbanization can impact negatively on the potable 

groundwater water supply, hence this section will define the 

principal nutrients that determine groundwater quality 

(primarily nitrogen and phosphorus), in addition to presenting 

the findings of scientific studies that have been carried out 

on the groundwater in the Central lens. 
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Nitrates 

Average nitrate concentration in the Devonshire lens 

exceeds the WHO and USEPA (1976) drinking water standards of 

11.3 mg N/l and 22.6 mg N/l in exceptional cases (Thompson 

et.al. 1986). Tests show a correlation between nitrate 

concentrations and residential densities in the unsewered 

sections of the Central Parishes: 25-35 mg N/l in high 

densities which is said to have increased by 10 mg N/l since 

1976; and 15-20 mg N/l in medium density areas, estimated to 

have increased by 5 mg N/l to date. 

Since tests show a high incidence of nitrate 

concentrations in the upper perched zone, and notably lower 

levels in the saline and brackish lens, one may hypothesize 

that nitrate contamination originates more from the surface 

than from land outfalls, which is likely to permeate the lower 

perched zone. Unsewered sanitation has been determined to be 

the chief cause of nitrate contamination. Eight percent of 

households in Bermuda have sewered sanitation, all of which 

are North of the design-point of the Central watershed. It is 

prescribed that all households have at least one cesspit, 

usually of the dimensions 2.2m squared. Unlike most septic 

systems in the U.S., cesspits are designed to filter sewage 

naturally by allowing liquid to percolate through unlined pits 

before entering the zone of recharge. Currently, this is 

considered to be an effective filtering method, but tests 
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suggest that leachate from pits is the main cause of 

relatively high nitrate concentrations in the Central lens. 

However, dissimilar patterns have emerged for nitrate 

concentrations surrounding the landfill. It is assumed that 

they are very low for various reasons - the main one being 

that the compressed peat at the bottom of the marsh removes 

pollutants from the leachate before it is recharged. 

Phosphates 

Ratios of nitrates to phosphates show comparatively lower 

levels of the latter to the nitrates in the Central area 

(Simmons et. al. 1985). While ratios of N/P are typically 9/1 

in unsewered situation and 15/1 in pre-developed conditions, 

the Bermuda case shows a disparity of 400-1000/1 N/P at 

various sampling points in Central lens. 

Ammonia 

Tests form well sites reveal that ammonia concentrations 

are very low. This suggests an oxygen rich system, since 

ammonia is a nitrogen species that appears when oxygen is in 

limited supply. 

Chloride 

Chloride occurs naturally in rainfall 16 mg Cl/capita/a 

in Bermuda but concentrations appear minimal due to factors 
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such as urban runoff and infiltration of fertilizers in open 

spaces (Thomson et. al.1986). Urban runoff concentrations of 

approximately 50 mg Cl/l while the infiltration is roughly 64 

mg Cl/l. Thus, both high density development and 

fertilization practices have a purifying effect on the 

groundwater recharge. 
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URBAN RUNOFF ANO CONTAMINANT LOADING IN WATERSHED AREAS 

Measurements of runoff and pollutant levels before they 

enter the groundwater recharge are also useful for planners 

and engineers in understanding the impact of development on 

the quality of surface runoff. Once this is determined, 

procedures may be taken to abate or, if possible, check runoff 

and pollutants that result from post-development conditions. 

This section will estimate the net results of development in 

the watershed Parishes, first, with the aid of a computer 

program referred to as Technical Release 55 (TR-55) which has 

been used to estimate storm runoff and peak discharge rates in 

small watersheds in the United States; and second, by using 

the Simple Method to compute estimated storm pollutant export 

for the watersheds. 

DEVELOPMENT AND HYDROLOGY USING TECHNICAL RELEASE-SS. 

Since weather patterns in Bermuda are similar to those in 

many Southeastern States, (approximately 35 N, 87 W) the 

results of TR-55 may be assumed to be reliable. But for 

various reasons beyond our control, land use acreage within 

the watersheds should not be assumed to be accurate, given 

that the information was obtained from a condensed version of 

the land use map and personal recall (done with some 
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confidence, because of Bermuda's limited space). Details of 

the program may be found in the Appendix C I of the report. 

Listed below are the elements of used to compute the runoff 

curve numbers (RCNs) by TR-55 program. 

Hydrologic Soil Group - The hydrologic soil group C was 

because, although the high level of development has 

reduced the stream network to mostly first order streams, 

moderate to steep slopes are still characteristic of the 

geology in Bermuda and range from 4 percent in Somerset to 15 

percent in the Central watershed. As we have seen in the 

introduction, soil types do not differ greatly throughout the 

Island in terms of their chemical composition, thus it may be 

expected that they will show little differences in erosion 

rates during a storm period. Naturally, the erosion factor 

will vary according to the slope length and slope gradient of 

the land. In a hypothetical situation it would be expected 

that soils in the Pembroke watershed would experience higher 

rates of erosion during development if certain precautions 

were not taken to preserve the soil. 

Runoff curve Number (RCN) - This number may range from a 

low 25 RCN in woodlands and forests, to 98 RCN in 

areas with paved surfaces - the first indicates the best 

land use conditions while the latter is the least desirable. 

However RCNs between 70 and 75 are ideal for communities with 
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C group soils. In regards to the Bermuda case, RCNs suggest 

that values for the watershed areas are generally high. An 

exception to this is the Southampton watershed which has an 

acceptable weighted RCN of 76. The same may not be said for 

the conditions in the St George's watershed - the result is a 

RCN of 86. An unexpected outcome was that RCNs for the 

Somerset and Central watershed would have the same value, 

because: 

- the land use activities are more development oriented 

in the Central watershed in addition to being more 

varied, 

-and due to the presence of a large industrial area in 

the Central watershed, and the absence of any such 

activity in the Somerset area, although coverage for 

commercial and business is only 1 percent higher in the 

Somerset watershed. 

Impervious Areas - These include paved parking, driveways 

and roof tops, but there is a high degree of skewness in the 

RCNs since much of the precipitation that reaches the roofs 

will not enter the groundwater recharge. 

Although RCNs in the watersheds do not exhibit the 

"worst case scenario", one must be cognizant of the fact 

that Bermuda's geographical size and its location, ie. an 
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isolated island, affords little "room for error", therefore 

more efficient management practices must be sought for areas 

that lie above the freshwater lenses. 

ESTIMATIONS FOR POLLUTANT LOADING 

Pollutant estimations will be determined by using 

formulas that were designed for planners and engineers, 

desirous of minimizing contaminant export from the surface to 

the groundwater. All computations will be made, using a 

manual for estimating and reducing pollutant export. 

The significance of this study is directed towards 

Bermuda's rapid urbanization, which has altered the natural 

environment drastically over the past 20 years. To reiterate 

concisely, changes to the ecosystem relating to our topic 

include the degeneration of streams to form mostly first order 

streams in the mapped watersheds. Higher stream orders have 

been eliminated during the development process, thus having 

the following net effect: 

-increasing peak discharges of two to five times above 

pre-development levels and at least a 50 percent increase 

runoff volumes, 

-and in many sections of the Island high runoff rates 

during intense storms have caused some flooding on the 

roads. This does not include the Central watershed 

because of its steep slopes. 
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Still another characteristic of the developed landscape in 

Bermuda refers to increased levels of pollutant export; this 

will eventually alter the groundwater quality. Of particular 

concern to this study are the nutrients (phosphates and 

nitrates), oil and grease resulting form vehicles and the 

occurrence of trace metals. Using the "simple method" we 

shall determine the extent to which these factors may be 

controlled for in the mapped watershed areas, first by 

estimating increased nutrients during a storm event; trace 

metals in runoff; and finally, Best Management Practices 

(BMPs) will be suggested. The limitations of the simple 

method hinge on the fact that values for the pollutant 

concentrations are derived from land uses in Washington, D.C., 

Baltimore and Virginia, all of which exhibit quantitatively 

different values from those in the Bermuda case, by virtue of 

the differences between Bermuda and the U.S. cities. 

Conversely, 

precipitation, 

degrees North 

the similarities (such as climate an 

particularly in Virginia which is about 4 

of Bermuda) suggest that there may be a 

resemblance in soil composition of the areas. This 

implies comparable soil infiltration rates as well as 

filtering capacities, although differences in their geologic 

structure will effect pollutant concentration in the 

groundwater. 
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Estimating Pollutant Export 

The simple method requires that the following parameters 

be used to compute the pollutant export for a watershed. 

P - Annual rainfall, which is about 58. 1 inches in 

Bermuda. 

Pj - This corrects for the number of rainfall events 

that do not produce significant runoff. Hence the 

correction factor is set at 90 percent or 0.90. 

Rv - The runoff coefficient is used to measure the 

sites reaction to runoff - this is based on vegetation 

cover, level of development, slope and soil type. Two 

equations are suggested, the first of which simply 

calculates Rv in terms of storm runoff and storm 

rainfall. The second equation yields more reliable 

results than the first, because it considers the 

relationship of the watersheds imperviousness (I) when 

solving for the runoff coefficient: 

Rv = 0.05 + 0.009(1) 

Note that the (I) was derived from the TR-55 data and 

includes all categories with some imperviousness 

Impervious Areas, Streets and Roads, Urban Districts and 

Residential Districts. 

A - refers to the size of the watershed, and it is 

recommended that the area not exceed 1 mile squared or 

640 acres. The mapped watersheds fall within this limit, 

ranging from 33.4 acres in the smallest area, to 465.08 
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acres in the largest area (coincidentally the Central 

watershed). 

C - Average pollutant concentrations were derived from 

more than 300 storm events in four different land uses in 

Washington D. C. , Baltimore 

totals were obtained from: 

and Virginia. 

New Suburban 

Pollutant 

Sites in 

Washington, Older Urban Areas in Baltimore, Central 

Business Districts in Washington and Hardwood Forests in 

Northern Virginia. 

Nutrient Loading for Different Phases Development 

Appendix C.II compares current conditions to post­

development conditions by computing the annual storm export in 

pounds for nitrogen and phosphorus using the following 

formula: 

LTP = [(P) (Pj) (Rv)/12] (C) (A) (2.72) 

LTN = [(P)(Pj)(Rv)/12](C)(A)(2.72) 

Nitrogen and phosphorus levels in runoff are markedly 

different in pre and post-conditions, with the concentrations 

for the latter being greater. Estimates for the Central 

watershed show increases of 308,970.72 pounds/year for 

nitrogen and 24,079.78 pounds/year for phosphorus. 
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In the following section suggestions will be offered as 

to how best the Central watershed can be managed, in terms of 

reducing nutrient export in the runoff. 
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RECOMMENDATIONS 

BEST MANAGEMENT PRACTICES FOR WATERSHED DEVELOPMENT 

The purpose of using BMPs is to obtain, as far as 

possible, nutrient concentration levels in the groundwater 

that reassemble pre-development hydrological conditions. This 

can be achieved by reducing pollutants in runoff before it is 

recharged. However desirable a BMP may seem, planners and 

engineers should choose one that is best suited to the 

geography and geology of an area. 

Reducing Pollutant Concentrations in the Groundwater 

Options for two year storm are based on the dimensions of 

the watershed, soil permeability, topography and hydrogeology. 

While some BMPs are better suited to the features of the 

Central watershed, others are offered as alternatives because 

they are marginally appropriate for the area. 

Extended Detention Pond - Particulate matter carrying 

pollutants will settle at the bottom of a detention pond. 

Although removal rates will vary according to the pollutants 

capacity to settle. In some cases, creating a shallow marsh 

will improve extraction of pollutants. 

Wet Pond - Wet Ponds function in a similar way to 

extended detention ponds, except that in addition to settling, 

plant material is utilized to extract pollutants. 
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It is recommended that features of the wet pond and 

extended detention pond be combined to recreate the marsh, in 

a section of the landfill, and while it would be an artificial 

marsh, it would act as a wildlife habitat as well as improve 

the visual quality of the area. 

LEGISLATION AS A MEANS OF CONTROLLING GROUNDWATER QUALITY 

While the following suggestions should be practiced 

throughout the Island, they are specifically directed towards 

the Central watershed where excessive development accounts for 

the area having the highest pollutant export. 

suggestions for Controlling Contamination in Residential Areas 

Short-term Goals 

-Limitations on the amount of impervious area, having 

dirt driveways, lawns, porous pavement for parking 

spaces. 

-Restrictions on additions to main structures and 

conversion of structures to form multi-unit apartments. 

This will have a dual effect of limiting the number of 

cars, (although not necessarily the total number of 

vehicles), and the volume of sewage leachate. 
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Long-term Goals 

- Rezoning for larger lot 

The first will have the 

sizes and clustered zoning. 

effect of dispersing the 

population to areas of no fresh water value, while the 

second will increase the quality of runoff. Both 

residential types will have an aesthetic impact on the 

watershed, particularly the Central area, which is in 

need of improvement. 

- Exploration of cesspit designs that will filter more 

effectively. 

- Partial sewerage of areas in the mapped watersheds to 

reduce contaminants although it will also have the effect 

of reducing the recharge to the groundwater. 

Controlling Runoff Due to Transportation 

Short-term Goals 

The use of catalytic converters and unleaded 

gasoline. 

- Continual maintenance of streets to remove sediment 

bound pollutants, although unkempt streets are uncommon 

in Bermuda. 

Long-term Goals 

- Reduction of road length in residential areas 

- Introduction of road designs that will better filter 

runoff destined for recharge. 
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Proper implementation of BMPs and effective legislation 

is dependant upon communication between the Planning 

Department and the Department of Works and Engineering since 

the development functional areas (housing and transportation) , 

are inseparable from the legislative process. 
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CONCLUSION 

While it is difficult to place restrictions development during 

a period when the demand and need for housing in Bermuda is 

relatively high, strategies may be implemented to abate 

contamination of the potable groundwater that are based on 

effective management of the land use activities. 
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APPENDIX A. I 



A SYSTEM OF OPEN SPACES 

The reasons advanced in favour of r e ta ini np, open s pace include , the need to 
conserve the natural e nviron111c nt; to 111:1i11 t:-1in :ind e111l.11ir.c vir;u.11 :i111f't1il:y ; :111cl 

to provide living space to orft;e t <:i.r1 i11c rea sinp, ly suburba n way of life . 

No hard and fast rules exist r eg;:irdinr: t he Rmount of open sp:1ce wlli ch s houJd I: 
set aside , ClG the value att1 c. hC'd to ·Uri :. r·0so11rcc and tlu~ r e.1;,or1 :i f'cw r·c l: 1l11i11 
it will vary between individuGl s a nd be t-ween communities . A soc i e ty , 
therefore, sh_ould determine its own l e ve l of open space provision a nd tl1i s wil 
depend on a r anf,e of economic , soc i<'1 l , cultural anrl environrnen tal Cnc tors . 

Fig. 5 Bermuda Development Plan 1983 - Zoning Distribution 

Environmental Protection Areas 40.A% 

Source : Department of Planning 

The 1983 Development Plan zo11 e rl 110-'b of Be rrnucl:) ;_:i.; Enviro11111c 11 ta l ~> ro b~c ti on 
Areas and in so t.ioinc; establi ~; l v' cl t ile pl'i11c ipl e th:1t cc: rl;1in u n ~: , ~; CJC ] : irril Vl" r 
not available for building . 1 lowe ver, tl1is has not en ti rely pre ve n ted t he 
deve lopment of these areas and the l egacy of previous subdivis i on approvn l s a nrl 
rights of development have c o111b in2 c! t o unde rmine Uw pl'iric iple. 
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HIGH t:>f:N61TY A~ '101 . . 
Without prejudice to other provisions in this Plan, the following regulations shall apply in High~ Areas. 

-

INTENTS RESIDENTIAL DEVELOPMENT 
High Density Areas are designated for the !Apartment hous~ 
development of hi gh density housing and a 

Guest house Apartment house 
range and distribution of appropriate Development regulation Detached house Attached house 
services and facilities. Limited tourist (Special deM!t1 on 

accommodation lotll of 1 ecn or morel 
Development should aim to make the most 

M • houses per acre 8 14 efficient use of residential land with a - -scale and intensity of development d axi~um units per acre - 14 .25 60 compatible with the character istics of the ens1 y 
site. Redevelopment , rehabi l itation and the bedrooms per acre - - 35 _as 
re-cycling of land is to be encouraged . Minimum lot size 5.00'.?s¢]f] 3 . fXXJ s¢ ]f [9a:o~Jt ~COB 
All residential development should enhance Maximum site coverage 4oX · -40% 40~ OOY. 
the local envi ronment through the provision tourist route 5?.ft 50it ED~ .5o~ of a high standard of accOfllllodation and 

public road/RROW .2.Sf+ .26.A- ,.26.R- 26t=f. supplementary Iandscaping and planting. 
Minimum estate/private road .20~ .20fl- .ZO.fl. 2:5 µ. 

The development of accessible service setbacks 
10 ft D 10.R- .20~ centres should be provided for as fa r as is lot line 

compatible with the character of MiniMl..W\~efB./ur./her ~cilde:;l~~=A. neighbouring residential areas. 
Maximum height 2~ 2'Sko~ ~stor~ Ssu~ 

In considering potential sites for Special Provisions - ~ 2 _g 
non-residentia l development, the primary 
concern should be the impact of such OTHER FORMS OF DEVELOPMENT development on established housing ,/ 

neighbourhoods . Recreational 
Development regulation Commercial Industrial Social Open land 

Minimum lot size Ar -the di~nm s£_ re Ba3r""d 
The following matters are further regulated by Maximum site coverage :z~ ]__6"1o b0% ~ 
certain Sections of this Statement : 

Minimum setbacks 
RESIDENTIAL DEVELOPMENT At .Jte di~ of -ire Ererd STANDARDS - Section VI Maximum height 

SUBDIVISION OF LAND - Section VII Special Provisions :± 0 ]ii 2 
ROADS - Section VIII 

PARKING - Section IX D• At the discretion of the Board ·•Not applicable RROW •Rallway Rlght-ot-Way 
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H16!H De-~~11Y AA.re-A - 6Pe~Al.- ~ON6 

The following matters are further regulated by certain Sections of this Statement : 
RESIDENTIAL DEVELOPMENT STANDARDS - SECTION VI ; SUBDIVISION OF LAND - SECTION VII : ROADS - SECTION VIII : PARKING - SECTION IX 

Re61Det-JilAl--
1.(1) An application which proposes the development of an 
attached house shall be accompanied by an application for 
approval of the related draft plan of subdivision. 

(2) Approval of a final plan of subdivision, or any 
phase thereof, shall not be granted until the attached 
house development, or any phase thereof, has been completed 
and a certificate of completion for each dwelling unit has 
been issued. 

(3) In the case of an application proposing three or 
more attached houses, the minimum lot size for a house with 
zero lot lines on both sides may be reduced to 2,5<XJ sq.~ 
(ie, a mid-terrace house). 

2. In approving an application for an apartment house, 
guest house or limited tourist accommodation at a density 
of 25 dwelling units per acre or less, the Board shall be 
satisfied that -

(a) the development will not be detrimental to the 
residential environment and amenity of the 
neighbourhood; and 

(b) the density and design of development are 
appropriate for the site taking into 
consideration such characteristics as 
location, lot configuration, topography and 
means of access; and 

( c) the roads serving the site will accommodate 
safely and freely the traffic generated by the 
development. 

3. On lots of 1 acre or more, apartment houses 
exceeding a density of 25 dwelling units per acre may be 
permitted at the discretion of the Board, subject to the 
following conditions -

(a) the density, design, scale and layout of 
development are appropriate for the site, 
taking into consideration s·uch site 
characteristics as -
(i) the location, size and configuration of 

the lot; and 
(ii) the relief and visual prominence of the 

land; and 
(iii) the environmental quality of the land 

and the incidence of natural features; 
and 

(iv) the suitability of roods and access to 
the site to accanmoda te safely and 
freely the traffic generated; and 

(b) the development srall be designed in a manner 
that minimises the visual impact of any 
buildings in excess of two storeys, as viewed 
from public places and neighbouring 
properties; and 

(c) the number of dwelling units ccntaining three 
or more bedrooms srall not exceed 25% of the 
total number of uni ts. 

Co/vVv\E:3ROAl-
4. ( 1) Commercial development may be ·permitted in 
locations adjacent to existing commercial development so as 
to contribute to the creation of identifiable service 
centres, provided -

(a) the development proposed will fill in between 
existing commercial developments ; or 

(b) if lateral expansion of a service centre is 
proposed, the development will not be 
injurious to the character and environment of 
the neighbouring area. 
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(2) Outside of service centres, commercial development, 
including home occupations, may only be permitted at the 
discretion of the Board, provided -

(a) it merits, by virtue of its particular 
character and the nature of the enterprise, a 
location outside a service centre; and 

(b) the application is for a specific commercial 
use that is compatible with the character and 
environment of the surrounding area; and 

(c) the buildings and land will retain a 
residential appearance; and 

(d) it does not result in a material increase in 
traffic through any neighbouring residential 
area. 

(3) All commercial development shall satisfy the 
following C<l'lditions -

(a) the development shall not be detrimental to 
the environment of the surrounding area by 
reason of the scale of operation, excessive 
noise, intensity of traffic generated or 
appearance; and 

(b) the development shall be located so that it is 
served directly by a carunuter or other major 
road or a tourist route, or is easily 
accessible to such a road without resulting in 
a material increase in traffic on any private 
road to the detriment of the surrounding 
residential environment. 

(4) The Board shall exercise its discretion with 
respect to height, setbacks and other details of planning 
to achieve -

(a) a scale and design of development 
appropriate for the area taking into 
consideration the nature, intensity and 
character of surrounding development; 
and 

(b) safe access to the site and the prov1s1on of 
adequate off-street parking and servicing. 

.... ~ ·---·~--····--~· .. _._......--- -- ¥·• ... -·-· 

' 

·-··--- · · • I ,~• ,_ 

IN~TRJAl.--
s.c1> Industrial development may only be permitted oo 
sites which satisfy the following criteria -

(a) the characteristics of the site are such that 
reasooable quality residential development 
could not readily be acccmmodated; 

(b) the site can accommcx:late industrial 
development without detriment to the 
environment or amenity of the surrounding 
area, particularly any residential area; 

(c) the site is served directly by a commuter or 
other major road, or is easily accessible to 
such a road without resulting in a material 
increase in traffic through any neighbouring 
residential area. 

(2) Notwithstanding sub-provision (1)(a), light 
industrial development may be permitted within an 
identifiable service centre provided the location satisfies 
sub-provisions (1)(b) and (c). 

(3) The Board shall exercise its discretion with 
respect to height, setbacks and other details of planning 
to achieve -

(a) a scale and design of development appropriate 
for the area taking into consideration the 
nature, intensity and character of surrounding 
development; and 

(b) safe access to the site and the provision of 
adequate off-street parking and loading; and 

(c) a high quality of design of all building 
facades fronting public roads and 
ncn-industrial properties; and 

(d) the provision of landscaping and screen 
planting to minimise the visual impact of all 
areas associated with servicing, loading, 
parking and outdoor stnrage as viewed from 
public roads and from neighbouring 
non-industrial properties. 
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s.(1) Social development may be permitted to the extent 
that it contributes to an efficient provision and 
distribution of social services according to the needs of 
Bennuda's residents. 

(2) Social development may only be permitted on sites 
which satisfy the following criteria -

(a) the site is conveniently located for the 
development's proposed catchment area (which 
may be all of Bennuda), taking into 
consideration the present distribution of such 
developments; and 

(b) the size, coofiguration and topography of the 
site are suitable for the development 
proposed; and 

(c) the site is served directly by a public road. 

(3) Social development shall not be detrimental to the 
environment of the surrounding area by reason of the scale 
of operation, excessive noise or the intensity of traffic 
generated. 

(4) The Board shall exercise its discretion with 
respect to height, setbacks and other details of planning 
to achieve -

(a) 

(b) 

a scale and design of development that is 
ccxnpatible with the nature, intensity and 
character of existing development in the 
surrounding area; and 
safe access to the site and the prov1s1on of 
adequate off-street parking and servicing. 

ReCR~A'flOf-.!Al-- Ai-JD ~i..J l...AND 
7.(1) Recreational or open land development shall be 
penni tted to the extent that it contributes to an adequate 
provision and distribution of recreation and open space 
facilities to meet the needs of the residential 
neighbourhoods. 

(2) Recreational development that would result in a 
material increase in traffic may only be located on sites 
with direct access to existing public roads and where 
additional traffic will not cause a nuisance to surrourxiing 
residential areas. 

(3) With regard to buildings associated with 
recreational arrl open land development, the Board shall 
exercise its discretion with respect to height, setbacks 
and other details of planning to achieve -

(a) a scale arrl design of development that is 
ccxnpatible with the character of the 
surrounding area; and 

(b) safe access to the site and the provision of 
adequate off-street parking arrl servicing. 

'fOIVN ~ 61: 6i't?Ol<ett::=. 
8.(1) Notwithstanding anything to the contrary in this 
Plan, in the urbanised portion of the Town of St.George the 
Board may permit a relaxation in any of the following 
provisions for any form of development -

(a) the minimum lot size; 
(b) the maximum density; 
(c) the maximum site coverage; 
( d) the minimum setbacks; 
(e) the residential development standards; and 
(f) the on-site parking and loading requirements. 

(2) The Board, in considering a relaxation under 
sub-provision (1) and in the exercise of its discretion 
with respect to the details of plannin&, shall ensure 
that -

(a) t he development contributes to the maintenance 
and enhancement of the Town's distinctive 
architectural and historical character; and 

(b) the scale, design and building materials of 
development are compatible with the 
traditional appearance; and 

(c) a high quality pedestrian environment is 
provided. 

-
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MEDlUM DE1'15l1Y ARM '102 . . 
Without prejudice to other provisions in this Plan, the following regulations shall apply in Med11JM ~ly NeV\.S . 
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INTENTS 
MediLUTI Density Areas are designated for the 
development of mediLUTI density housing and a 
limited range of services and facilities 
compatible with the predominantly 
res idential environr:ient. 

Larger parcels of land should be subdivided 
and developed so that the most efficient 
residential use is :nade of that land with 
due regard being given to environr:iental 
quality and site characteristics . 

All residential development should enhance 
the local environment through the provision 
of a high sta~dard of acc~JUnodation and 
supplementary landscaping and planting. 

In considering potential sites for 
non-residential development, the over riding 
consideration should be the rnai ntainence of 
the character and ar.reni ty of the 
residential neighbourhoods. 

The following matters are further regulated by 
certain Sections of this Statement : 

RESIDENTIAL DEVELOPMENT 
STANDARDS - Section VI 

SUBDIVISION OF LAND 

ROADS 

PARKIHG 

- Section VII 

- Section VIII 

- Section IX 

RESIDENTIAL DEVELOPMENT 

Development regulation Detached house I Attached house !Guest house 
Limited tourist I (Spec111 d•,.ltJ on 
accommodation 1oti1 ot 1 •er• or morel 

. houses per acre 4 8 
~axi~um units per acre - 8 5 3C) 

-
ensi Y bedrooms per acre - - ....24 55 

Minimum lot size I Cl. COO!=¢Jt 14. Cx::o~ 1t {q:CW ;s¢ .J± I 1 o.ae 
Maximum site coverage I .Z.5% I 35%' I 25°/. I 25% 

tourist route I 59 ft I :SO .ft I .SO~ I 50-A 
public road/RROW I 3'.?.Jt I &/.ft. - I 3:).ft. ___ J =o[t 

Minimum estate/private road .25 .tf 26 A-- ,25 .ft 25 It 
setbacks lot line {O A D 10 .f+ 20 tf. 

M iniMUM '&:1-becXs eJ6 -fur~her r-epleh:d 0/rereqroPi ~ 
Maximum height 2 ~ I :Z ~+oreys I 5 storeys I 5 ~-bteys 
Special Provisions - -f I 2 I 3 

OTHER FORMS OF DEVELOPMENT 

Development regulation 

Minimum lot size 
Maximum site coverage 
Minimum setbacks 
Maximum height 
Special Provisions 

Commercial Industrial Social 

At m dlxreflcn d re~ 
?.s% I 75Z L __ fco_K 

,bJ -lhe di~el-icn of re &:l9td 
:2-stor.eys I 2 ~a-eyo I :2 ~torey.s 

4 I 5 I b 

Recreational 
Open land 

D 

.2 ~-tor.ey.s 
z 

0 3 At the discretion of the Board - •Not applicable RROW •Railway Right-of-Way 
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The following matters are further regulated by certain Sections of this Statement 
RESIDENTIAL DEVELOPMENT STANDARDS - SECTION VI ; SUBDIVISION OF LAND - SECTION VII : ROADS - SECTION VIII ; PARKING - SECTION IX 

t?~61Det-.J11Al--
1. <1 J An application which proposes the development of an 
attached house shall be accompanied by an application for 
approval of the related draft plan of subdivision. 

(2) Approval of a final plan of subdivision, or any 
phase thereof, shall not be granted until the attached 
house development, or any phase thereof, has been completed 
and a certificate of completion for each dwelling unit has 
been issued. 

(3) In the case of an application proposing six or more 
attached houses, the minimum lot size may be reduced to 
3,500 sq.ft. 

2. In approving an application for an apartment house, 
guest house or limited tourist accommodation at a density 
of 15 dwelling units per acre or less, the Board shall be 
satisfied that -

(a) the development will not be detrimental to the 
residential environment and amenity of the 
neighbourhood; and 

(b) the density and design of development are 
appropriate for the site taking into 
consideration such characteristics as 
location, lot configuration, tE>pography and 
means of access; and 

( c) the roods serving the site will accommodate 
safely and freely the traffic generated by the 
development. 

3. On lots of 1 acre or more, apartment houses 
exceeding a density of 15 dwelling uni ts per acre may be 
permitted at the discretion of the Board , subject to the 
following conditions -

.... ~ ..... __ -- ·-

(a) 

(b) 

the density, design, scale and layout of 
development are appropriate for the site, 
taking into consideration such site 
characteristics as -
(i) the location, size and CCl'lfiguration of 

the lot; and 
(ii) the relief and visual prominence of the 

land; and 
(iii) the environmental quality of the land 

and the incidence of natl.Ira! features; 
and 

(iv) the suitability of roads and access to 
the site to accanmodate safely aoo 
freely the traffic generated; am 

the development shall be designed in a manner 
trat minimises the visual impact of any 
buildings in excess of two storeys, as viewed 
fran public places and neighbouring 
properties. 

C.OAIJ'v\~AJ, 
4.(1) Commercial development may be permitted in 
locations adjacent to existing commercial development so as 
to contribute to the creation of identifiable service 
centres, provided -

1'-·~----:-.--r'":' 

(a) the development proposed will fill in between 
existing commercial developments ; or 

(b) if lateral expansion of a service centre is 
proposed, the development will not be 
injurious to the character and environment of 
the neighbouring area. 

25 



r--· 

I 
t 

\ 
' 

..: ,, 

.. , .. __ . -~-· - - - -- ·-"'·--- - ·--... - __ .. ___________ ------ - · --

26 

l . "" _.. - . 

(2) Outside of service centres, commercial development, 
including home occupations, may only be permitted at the 
discretion of the Board, provided -

(a) it merits, by virtue of its particular 
character and the nature of the enterprise, a 
location outside a service centre; and 

(b) the application is for a specific canmercial 
use that is compatible with the character and 
environment of the surrounding residential 
area; and 

(c) the buildings and land will retain a 
residential appearance; and 

(d) it does not result in a material increase in 
traffic through any neighbouring residential 
area. 

(3) All commercial development shall satisfy the 
following conditions -

(a) the development shall not be detrimental to 
the environment of the surrounding area by 
reason of the scale of operation, excessive 
noise, intensity of traffic generated or 
appearance; and 

(b) the development shall be located so that it is 
served directly by a canmuter or other major 
road or a tourist route, or is easily 
accessible to such a road without resulting in 
a material increase in traffic on any private 
road to the detriment of the surrounding 
residential environment. 

(4) The Board shall exercise its discretion with 
respect to height, setbacks and other details of planning 
to achieve -

(a) a scale and design of development 
appropriate for the area taking into 
consideration the nature, intensity and 
character of surrounding development; 
and 

(b) safe access to the site and the provision of 
adequate off-street parking and servicing. 

_ .............. _ _ _ ., . .- ·--· ··~~·- - ·.:;~,,., :---:--...--. "'.""""'- -""f"""':· ._.,_,_,. 

lf.J DU5TRl_Al., 
5. (1) Light industrial development shall be the ooly form 
of industrial development permitted. 

(2) Light industrial development may only be permitted 
oo sites which satisfy the following criteria -

(a) the characteristics of the site are such that 
reasonable quality residential development 
could not readily be accanmodated; 

(b) the site can accommodate industrial 
developnent without detriment to the 
environment or amenity of the surrounding 
area, particularly any residential area; 

( c) the site is served directly by a commuter or 
other major road, or is easily accessible to 
such a road without resulting in a material 
increase in traffic through any neighbouring 
residential area. 

(3) Notwithstanding sub-provision (2)(a), light 
industrial development may be permitted within an 
identifiable service centre provided the location satisfies 
sub-provisions (2)(b) and (c). 

(4) The Board shall exercise its discretion with 
respect to height, setbacks and other details of planning 
to achieve -

(a) a scale and design of development appropriate 
for the area taking into consideration the 
nature, intensity and character of surrounding 
developnent; and 

(b) safe access to the site and the provision of 
adequate off-street parking and loading; and 

(c) a high quality of design of all building 
facades fronting public roads and 
non-industrial properties; and 

(d) the provision of landscaping and screen 
planting to minimise the visual imi::act of all 
areas associated with servicing, loading, 
parking and outdoor storage as viewed from 
public roads and from neighbouring 
non-industrial properties. 
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6. ( 1) Social development may be permitted to the extent 
that it contr'ibutes to an efficient provision and 
distribution of social services according to the needs of 
Bennuda's residents and provided the Board is satisfied the 
development could not be more appropriately located in a 
High Density Area. 

(2) Social development may only be permitted on sites 
which satisfy the following criteria -

(a) the site is conveniently located for the 
development's proposed catchment area (which 
may be all of Bennuda), taking into 
consider-ation the present distribution of such 
developments; and 

(b) the size, configur-ation and topogr-aphy of the 
site are suitable for the development 
proposed; and 

(c) the site is served directly by a public road. 

,(3) Social development shall not be detr'imental to the 
environment of the surrounding area by reason of the scale 
of oper-ation, excessive noise or the intensity of traffic 
gener-ated. 

(4) The Board shall exercise its discretion with 
respect to height, setbacks and other details of planning 
to achieve -

(a) 

(b) 

a scale and design of development that is 
compatible with the nature, intensity and 
character of existing development in the 
surrounding area; and 
safe access to the site and the prov1s1on of 
adequate off-street parking and servicing. 

' ·~ · 

Rea<eAllONAl-- .AND OP~ 1.--AJ-JD 
1. (1) Recreational or open land development shall be 
per-mi tted to the extent that it contributes to an adequate 
provision and distribution of recreation and open space 
facilities to meet the needs of the residential 
neighbourhoods . 

(2) Recreational development that would result in a 
material increase in traffic may only be located on sites 
with direct access to existing public roads and where 
additional traffic will not cause a nuisance to surrounding 
residential areas. 

(3) With- regard to buildings associated with 
recreational and open land development, the Board shall 
exercise its discretion with respect to height, setbacks 
and other details of planning to achieve -

(a) a scale and design of development that is 
compatible with the character of the 
surrounding area; and 

(b) safe access to the site and the provision of 
adequate off-str'eet jl3.rking and servicing. 
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LON' t:>9'1SITY AREA '10~ . 
Without prejudice to other provisions in this Plan, the following regulations shall apply in 1...oN ben::::..ty Lir~. 

INTENTS RESIDENTIAL DEVELOPMENT 
Low Density Areas are designated for the [Apartment house 

!Apartment house development of l ow density detached 
Guest house housing. A hieher density of clustered Development regulation Detached house Attached house 

housing may be achieved where the careful Limited tourist (Specl•I deMlty on planning and siting of development permits accommodation lot8 ot 1 •ere °' lllOfe) 
important environmental features and 

houses per acre 2 8 significant open spaces to be preserved - -
intact. ~axi~um units per acre - 8 8 20 ens1 y 

18 40 Clustered housing should be encouraged on bedrooms per acre - -
appropriate sites in order to make the most Minimum lot size }17,CCO~# .3.~CC>:S.0.* ~7 cx:JO~.]±_ 1~ efficient use of residential land and 
provide for the retention of open spaces, Maximum site coverage 20/t -:;q(),Y. 20% 20X 
prominent natural features , mature trees tourist route 5o.fJ. D W.A- ~.ft and vegetation. 

public road/RROW ~A- D 5J-A- ~ff 
Minimum estate/private road 25ft D 25(1.. .23.fi-setbacks 

11 101+ D 10A .2DA-·- lot ne 

MniMVM ~ cro..fur~ f"eqvl81-ed b; peroq~ 5i 
Maximum height 2$r:r_.eyo .2~~ .2~~ .3 storevs 
Special Provisions - 1 2 5 

OTHER FORMS OF DEVELOPMENT 
Recreational 

Development regulation Commercial Industrial Social Open land· 

Minimum lot size ~perMiHed D 
The followlng matters are further regulated by Maximum site coverage CCMAAerret 4 hdJ5fri8/ 151. ascn~ certain Sections of this Statement : 

Minimum setbacks dev~enr U~-\oe D 
RESIDENTIAL DEVELOPMENT 

Maximum height S)91 ~be pz.-Miltecl hooSlnq 
2 '5foreys STANDARDS - Section VI de'Cl<...V~ . 

SUBDIVISION OF LAND - Section VII Special Provisions 4 6 
ROADS - Section VIII 

PARKING - Section IX D• At the discretion of the Board - •Not applicable RROW •Railway Right-of-Way 
' 
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LON DESN~ AReA ,,_. .6PESCIAL- ~~IOl-J6 
The following matters are further regulated by certain Sections of this Statement : 

RESIDENTIAL DEVELOPMENT STANDARDS - SECTION VI ; SUBDIVISION OF LAND - SECTION VII ; ROADS - SECTION VIII ; PARKING - SECTION IX 

Re:::.1 Df;t-J1lAl-
1. < 1 > Lots for attached house development may only be 
created from a lot of 0.5 ~ere or more. 

(2) An application which proposes the development of an 
attached house shall be accompanied by an application for 
approval of the related draft plan of subdivision. 

(3) Approval of a final plan of subdivision, or any 
phase thereof, shall not be granted until the attached 
house development, or any phase thereof, has been completed 
and a certificate of completion for each dwelling unit has 
been issued. 

(4) The maximum lot size for any attached house shall 
be 4,500 sq.ft. 

(5) In the case of an application proposing three or 
more attached houses, the minimum lot size for a house with 
zero lot lines on both sides may be reduced to 2,500 sq.ft 
(ie. a mid-terrace house). 

(6) Where a lot is to be subdivided to create attached 
house lots, an area comprising 30!> of that lot, excluding 
any roadways, shall be set aside as an undeveloped open 
space. 

(7) Lots for attached house development shall be 
located and clustered so as to -

(a) preserve intact the significant areas of open 
space and environmental quality; and 

(b) retain as many of the existing trees and large 
shrubs as possible. 

(8) The Board shall apply its discretion with respect 
to setbacks in accordance with paragraph 39 and in a manner 
that secures the most appropriate siting of development in 
relation to praninent natural features, trees and 
vegetation. 

2. In approving an application for an apartment house, 
guest house or limited tourist accommodation at a density 
of 8 dwelling uni ts per acre or less, the Board shall be 
satisfied that -

(a) the development will not be detrimental to the 
environmental quality of the area; and 

(b) the design of development is appropriate for 
the site taking into consideration such 
characteristics as location, topography and 
means of access; and 

( c) the roads serving the site will accommodate 
safely and freely the traffic generated by the 
development. 

3. On lots of 1 acre or more, apartment houses 
exceeding a density of 8 dwelling uni ts per acre may be 
permitted at the discretion of the Board, subject to the 
following conditions -

(a) the development shall not be detrimental to 
the environmental quality of the land; and 

(b) development shall be sited to retain important 
natural feature and mature trees and 
vegetation considered worthy of preservation; 
and 

(c) the density, design and scale of development 
are appropriate for the site taking into 
consideration such characteristics as 
location, lot configuration, topography and 
means of access; and 

Jo 
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( d) tl'le roads serving the site will accommodate 
safely and freely the traffic generated by the 
development; and 

(e) the development shall be designed in a manner 
that minimises the visual impact of any 
buildings in excess of two storeys, as viewed 
from public places and neighbouring 
properties. 

.SA:::::tAJ..-
4. Social development may only be permitted as an 
accessory use to a housing development and in such'cases 
the Board shall exercise its discretion with respect to the 
details of planning to achieve a scale and design of 
development that are compatible with the housing it serves. 

Q~CQeA~O~.AJ... iM.ID ~ ~~D 
5. (1) Only those forms of recreational and open land 
development shall be permitted which do not result in any 
significant alteration to the existing topography nor any 
reduction in significant stands of vegetation. 

(2) The Board shall exercise its discretion with 
respect to the details of planning to achieve a siting, 
scale and design of development that are compatible with 
the environmental quality of the land and the character of 
the surrounding a rea. 
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GAQDEN bl6T1<1c;f AR~ 104 . . 
Without prejudice to other provisions in this Plan, the following regulations shall apply in Ga-da1 .Distnd- Amao. 

INTENTS RESIDENTIAL DEVELOPMENT 
Garden District Areas are residential areas jApartment house 
with an established pattern of subdivision 

Guest house ~partment house 
and a high quality character of Development regulation Detached house Attached house 
development. Limited tourist (Specl•I d•Mlty on 

accommodation lot8 ot 1 •er• or mor•l 
Further development should maintain this 

M . houses per acre lii:a-&J~ 3 quality with canplimentary and generous lot -
sizes; the careful siting and design of d axi~um units per acre - 3 4 buildings; the protection of existing ens1y 

10 vegetation and natural features; and the bedrooms per acre - -
provision of additional landscaping where Minimum lot size ~5.0:::0~jt- 14:0COsM 212:a?~Ji 1-.bt-appropriate. 

Maximum site coverage 15%' 15.Y. 151. 
tourist route 20.a 6o+r :so~ opPi~e 
public road/RROW ~++ .3C>lt &:>st 

Minimum estate/private road 26# .25# .261'4-setbacks 
D 2D~ lot line .20(+ 

MiniNvM ~ e«::.furh:r"~ ~~~ Y1 
Maximum height 28for-Bt'6 2s+or~ 2 $-o~ 
Special Provisions .z 3 4 

' 
OTHER FORMS OF DEVELOPMENT 

Recreational 
Development regulation Commercial Industrial Social Open land 

Minimum lot size D 
The followlng matters are further regulated by Maximum site coverage ~ci:31 , ff'dU5MB{ on::i 5cd:3' 10% 
certain Sections of uua Statement : 

Minimum setbacks ~ITT dl?l l nd- be f6""MIHed . D RESIDENTIAL DEVELOPMENT 
STANDARDS - Section VI Maximum height 2-:staeys 

SUBDIVISION OF LAND - Section VII Special Provisions ,r.: u 
ROADS - Section VIII 

PARKING - Section IX D• At the discretion of the Board -•Not appllcable RROW •Rallway Right-of-Way 

32 
\.:. 

l .. ~~"'"'~--··""-~----

.... ...... 
lj..,. • · ... • ~ . .. · ;o..(t,. • • · .. '·· .... 

I 
~ 

L 

L 
[ 

[ 

r 
[ 

r 
r 
[ 

r· 

l 
l 
l 



" 
- --~-· -·---~---- ·-·-· - -

6r~~ Dl~iRICI ARESA - 6PeciAL-- A<o\11~10~ 

The following matters are further regulated by ~ertain Sections of this Statement : 
RESIDENTIAL DEVELOPMENT STANDARDS - SECTION VI ; SUBDIVISION OF LAND - SECTION VII ; ROADS - SECTION VIII ; PARKING - SECTION IX 

A\\eNt1'v COl\l?~RVA1iCN AReA 
1. All areas zoned as Garden District Areas shall be 
subject to the provisions of a Class 1 Amenity Conservation 
Area 301 and the Board shall exercise its discretion with 
respect to such matters as the subdivision of land and the 
siting of buildings in accordance with those provisions. 

Re'6ID~.._.1lAL--
2. For detached house development on an undersize lot 
of less than 25,C(X) sq.ft that existed prior to 
commencement clay, the minimum setback from a lot line may 
be reduced to 10 feet. · 

3:(1) An application which proposes the development of an 
attached house shall be accompanied by an application for 
approval of the related draft plan of subdivision. 

(2) Approval of a final plan of subdivision, or any 
phase thereof , shall not be granted until the attached 
house development, or any phase thereof, has been completed 
and a certificate of completion for each dwelling unit has 
been issued . 

4 . In approving an application for an apartment house, 
guest house or limited tourist accommodation, the Board 
shall be satisfied that -

(a) the development will not be detrimental to the 
residential environment and amenity .of the 
neighbourhood; and 

(b) the density and design of development are 
characteristic of that in the neighbourhood. 

RecR~AliCNAI--- . .M.JD ~i-.J !,AND 
5.(1) Only those fonns of recreational and open land 
development shall be pennitted which do not result in any 
significant alteration to the existing topography nor any 
reduction in significant stands of vegetation and are 
intended for the use of residents in the immediate 
neighbourhood. 

(2) The Board shall exercise its discretion with 
respect to the details of planning to achieve a siting, 
scale and design of development that are com{:atible with 
the character of the surrounding residential area. 
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RURAL AREA 105 
Without prejudice to other provisions in this Plan, the following regulations shall apply in k\.)1(31 4lBot.:s. 

INTENTS 
Rural Areas are large tracts of open 
countryside and Bennuda's remaining lands 
with a rural character. 

All subdivision and development .should be 
strictly controlled to ensure ·that the 
preservation of this rural character takes 
precedence over all other planning 
considerations. 

Where appropriate, subdivision should be in 
the form of smaller lots, concentrated and 
located so that the rural nature of the 
land is maintained. 

The following matters are further regulated by 
certain Sections of this Statement : 

RESIDENTIAL DEVELOPMENT 
STANDARDS - Section VI 

SUBDIVISION OF LAND 

ROADS 

- Section VII 

- Section VIII 

RESIDENTIAL DEVELOPMENT 

Developmes:it regulation Detached house I Attached house tGuest house 
Limited tourist 
accommodation 

M . houses per acre -
axi?1um units per acre 2 

density 
bedrooms per acre - - 10 

Minimum lot size 10,0:::0SQS: . 5.CC'Os.0 #: loo.ODO 
Maximum site coverage ~I 'Ph:::vision 2(2) 10% 

tourist route I co.A-. I eo.f+. I .5o P-: 
. . public road/RROW '30..A-. 30 ~ 3oA-: 

Minimum estate/private road 25 lt: .zs lf. .25 J+: 
setbacks · · 

lot llne 20.fr. D 201±_ 
~OiMW teH1a:::l<S ere flrther t8}Jcfu:lb( psp. ~ 

Special Provisions 2 - I :3 I 4 
Maximum height 2 ~ I 2 'Sfor-eVG I 2 stor~ 

OTHER FORMS OF DEVELOPMENT 

Development regulation Commercial Industrial Social 

Minimum lot size 
Maximum site coverage ~dBi . ln:::i>shiei Gnd ~al 

1 Minimum setbacks ~lop.'\en~ Eh911 nor be perM.tlted. 
Maximum height 
Special Provisions 

(Specl•I d••lty on 
lot9 of 1 •er• or more) 

t-.bl--

Bpplica~e 

Recreational 
Open land 

D 
54 
D 

2 ~orey;;, 
5 

PARKING - Section IX D• At the discretion of the Board - •Not appllcable RROW •Raltway Right-of-Way 
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f<ut<Al- ~A -- ~CIA.L- PROVl~ION~ 

The following matters are further regulated by certain Sections of this Statement : 
RESIDENTIAL DEVELOPMENT STANDARDS - SECTION VI ; SUBDIVISION OF LAND - SECTION VII ; ROADS - SECTION VIII ; PARKING - SECTION IX 

~r::; i-wry ~R.VAifa.J AReA 
1. All areas zoned as Rural Areas shall be subject to 
the provisions of a Class 1 Amenity Conservation Area 301 
and the Board shall exercise its discretion with respect to 
such matters as the subdivision of land and the siting of 
buildings in accordance with those provisions. 

Re~1 Di:::N1lAJ..-
2. (1) Paragraph 51 shall apply to the subdivision of 
land. 

(2) The maximum site coverage permitted for detached 
house development shall depend on the size of the lot in 
accordance with the following provisions -

Lot size 

(a) less than 10,000 sq. ft 
(b) 10,000 sq.ft to 14,999 sq.ft 
(c) 15,000 sq.ft to 19,999 sq.ft 
(d) 20,000 sq.ft to 39,999 sq.ft 
(e) 40,000 sq.ft and over 

Maximum site coverage 

35% 
25% 
20% 
15% 
10% 

(3) For detached house development on a lot of less 
than 25 ,000 sq.ft, the minimum setback from a lot line may 
be reduced to 10 feet . 

3.(1) An application which proposes the development of an 
attached house shall be accompanied by an application for 
approval of the related draft plan of subdivision. 

(2) Approval of a final plan of subd i vision, or any 
phase thereof, shall not be granted until the attached 

house development, or any phase thereof, has been completed 
and a certificate of occupancy for each dwelling unit has 
been issued. 

(3) The maximum site coverage permitted for attached 
house development shall be in accordance with Special 
Provision 2(2). 

4. In approving an application for an apartlllent house, 
guest house or limited tourist accoounodation, the Board 
shall be satisfied that -

(a) the preservation of t.he rural environment 
takes precedence; and 

(b) the density and layout of development are 
compatible with the rural environment; and 

(c) the design and scale of buildings are 
characteristic of that in the neighbourhood; 
and 

(d) adequate vehicular access can be provided from 
a public or private road without the need to 
construct additional paved driveways that 
would be detrimental to the rural character of 
the land. 

ReCRMl1CNAJ.... ~D DPel-J ~I-JD 
5 .(1) Only those forms of recreational and open land 
development shall be permitted which do not result in any 
significant alteration to the existing topography nor any 
reduction in significant stands of vegetation. 

(2) The Beard shall exercise its discretion with 
respect to the details of planning to achieve a siting, 
scale and design of development that are compatible with 
the rural character of the area. 

.. 
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N\A::!or< Ho-re.J.. I Co11"MES Cow~ Ai<eA '10b ,,,,. SPec1A!- Pi<ov1610"6 

The following matters are further regulated by certain Sections of this Statement : 
RESIDENTIAL DEVELOPMENT STANDARDS - SECTION VI ; SUBDIVISION OF LAND - SECTION VII ; ROADS - SECTION VIII ; PARKING - SECTION IX 

tt--.rleN-r 
Major Hotel/Cottage Colony Areas are designated to 
facilitate the continuing ,operation and expansion of 
Bennuda's tourist industry. 

Tl'ese areas are intended primarily for the development of 
tourist accommodation. Nevertheless, accessory services and 
facilities may be pennitted, provided the scale of such 
ancillary development is relative to the size of the 
tourist facility in terms of the number of persons to be 
accorrunodated. 

Tl'e layout, scale and design of development should be 
compatible with the topography of the site and sensitive to 
t.i:ie natural environment. 

All hotel and cottage colony developments should provide 
adequate open space and recreation space for the enjoyment 
of and to meet the needs of persons accommodated in the 
development. 

AME:W11V CO~RVA110N ARe;A 
1. All areas zoned as Major Hotel/Cottage Colony Areas 
shall be subject to the provisions of a Class 1 Amenity 
Conservation Area 301 and the Board shall exercise its 
discretion with respect to the details of planning in 
accordance with those provisions. 

IMPOR:l~ oP MA'Ja<. HoTeL- AReA? 
2. In considering any planning application, the Board 
may determine that a specific parcel of land is of such 
importance to the future requirements of the tourist 
industry that no development otl'er than tourist 
accorrunodation shall be penni tted on the site, 
notwithstanding that development of the land in such a 
manner does not fall within the then existing Hotel Phasing 
Programme. 

~RMrr-reo ft:A<M5 ~ revt::J..CPMe"-l-r 
3.(1) Major hotel, cottage colony and guest house 
development shall be pennitted forms of development. 

(2) Residential and limited tourist accarunoda tion forms 
of development may be permitted at the discretion of the 
Board. 

(3) No otrer fonn of development shall be permit"!Ed as 
a principal use. 

(4) Other fonns of development may be pennitted as 
accessory uses to the principal hotel, cottage colony or 
guest house use, provided that -

(a) such development comprises services or 
facilities normally accessory to, or 
appropriate in conjunction with, the principal 
use; and 

(b) such development is integrated into the layout 
and design of the principal development; and 

(c) the scale of such development is relative to 
the scale, in terms of the nwnber of persons 
that can be accommodated, of the principal 
tourist development. 
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f..AAfCA<. 1.trrei.. / Cofi AGt~ Cot..a-H 
4. (1) In considering an application for hotel, cottage 
colony or guest house development, the following matters 
shall be at the discretion of the Board -

(a) the siting and layout of development; 
(b) the scale, density and design of development; 
(c) the amount, location and layout of on-site 

parking and servicing facilities; 
(d) the arrangements for vehicular and pedestrian 

access; 
(e) the amount, type and location of landscaping 

required; and 
(f) the accessory uses to be pennitted. 

(2) The Board shall exercise its discretion under 
sub-provision (1) and with respect to other details of 
planning to achieve -

(a) a siting, layout and scale of development that 
is compatible with the topography of the land; 
and 

(b) the preservation of significant natural 
features and important stands of trees and 
large shrubs; and 

(c) a design and scale of development that 
minimises the visual impact on any Coastal 
Conservation Area; and 

(d) the appropriate landscaping of all 
development; and 

(e) the provision of sufficient open space and 
recreation space to meet the needs of persons 
to be accorrunodated in the development. 

.. "'.:""=-,.:. ··-··--·· ~!'"- · .... r; ._-~ ... · -r• . ....._,,_.~,...·~·~.,~~· 
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Qe~DESN~A~ 
5. Residential and limited tourist accorrunodation 
development, where permitted, shall comply with the 
provisions of the surrounding or adjoining Broad 
Development Area and where adjoining more than one Bread 
Development Area, the Board shall determine which 
provisions shall apply, having regard to the nature, 
topography and environmental quality of the site and its 
surroundings. 
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kce~oRy l)eVC::::l-OPM~t 
3. (1) Commercial development , restricted in this case to 
office and retail use, may be permitted at the discrec:ion 
of the Board as accessory uses, provided that -

(a) the c01JU:1ercial use is integral to the 
principal industrial use and functions as !)3rt 
of the industrial operation; and 

(b) the gross floor area of the commercial 
developoent does not exceed 25% of the gross 
floor area of the aggregate of the princi;:al 
induscrial use and the accessory use . 

(2) Residential development may be permitted only if -
(a) it is for the purpose of accommodating a 

caretaker or security guard in connection with 
the industrial development; and 

(b) it consists of no more than one dwelling unit . 
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~P~IAl.- G~~w.l\~NI ARe:A .- .6Pec1 .Al-- PRoVl~ION;:> 

The f ol l owing rratters a r e further regulated by certain Sections o f this Statemen t : 
RESIDEt-.'T I AL DEVELOPMENT STANDARDS - SECTION VI ; ·SUBDIVISION OF LAND - SECTION VII ; ROADS - SECTION VIII ; PAil.'<ING - SECTION IX 

lf'1 f t::NI 
Special Govern"ent Areas are designated for the development 
of a range of uses and building types to meet the special 
needs of Goverment. 

While the Board has wide discretionary powers in 
considering any proposal , particular attention should be 
given to t he impact of development on the topography and 
environment of the site and to the effect development may 
have on the amenity enjoyed by surrounding neighbourhoods. 

:S~Ai... Gr0Vf:-12.Nlv1f3"11° ARBAS 
1. 
limited 

Special Government Areas include, but a re 
to -

not 

(a) 
(b) 
( c) 

(d) 
(e ) 

(f) 
(g) 
(h) 

(i) 
(j) 
(k) 
(1) 

H.M.Prison , CasematEs , Ireland Island , Sandys ; 
Freeport , Ire land Island , Sandys ; 
Bermuda Government Military Establishment , 
v.·arwick Camp , Wa rwick; 
Warwick Post Office , Warwick ; 
Department of Hotel Technology, Stonington , 
Paget; 
Bermuda College , Devonshi re ; 
Nationa l Stadium , Devonshire ; 
Bennuda Police HeadquartErs and Fort Prospect, 
Devonshire ; 
Fort Langton , Devonshire ; 
Public Works Quar ry and Depot , Hamilton ; 
Civi l Air Terminal , St.George's ; and 
Women ' s Pr ison and Senior Training School , 
Ferry Reach, St. George's . 

FoRM:S oF t::eve;J..OPMeeNI 
2. (1) The forms of development pennitted shall be at the 
discretion of the Bcerd . 

(2) Unless the Board is satisfied as to the existence 
of special circumstances to the contrary , development shall 
norr.:ally be part of or accessory to the principal use for 
which the area was established . 

DefAli-6 OF PL-At--.JNINO! 
3. (1) The Board shall exercise its discretion with 
respect to all details of planning to ensure that -

(a) development is compatible with the topography 
of the land; and 

(b) development is sited such that significant 
natural features , stands of trees and mature 
vegetation are preserved ; and 

(c) public buildings feature a high standard of 
architectura l design and treatment; and 

(d) develo~ent of an industrial nature is 
designed and landscaped in a manner that 
minimises the visual impact as viewed from 
public roads , other ,public places , 
neighbouring lands and the water ; and 

(e) development will not have a detrimental impact 
on the environment and amenity presently · 
enjoyed by the surrounding area , particularly 
any area in open space , residential or hotel 
use ; and 

(f) safe access and adequate on- si tE parking and 
servicing space are provided . 
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kc6=60RY ,DE:Vel-OPMi::::NI 
3. (1) Commercial development , restricted in this case to 
office and retail use, may be pe rmitted at the discre~ion 
of the Board as accessory uses, provided that -

(a) the commercial use is integral to the 
principal industrial use and functions as part 
of the industrial operation; and 

(b) the gross floor area of the commercial 
development does not exceed 25% of the gross 
floor area of the aggregate of the princi~l 
industrial use and the accessory use . 

(2) Residential development may be permitted only if -
(a) it is for the pu rpose of accommodating a 

caretaker or security guard in connection with 
the industrial development ; and 

(b) it consists of no more than one dwelling unit. 
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~~IAL.- G~12~~NI ARe:A .- .6Pec1 .Al-- P~l~ION.:$ 

The following rratters are furthe r regulated by certain Sec tions of t h is Statemen t : 
RESID:'.~;'T IAL DEv<"....LOP!"iD.'T STANDARDS - SECTION VI ; ··SUBDIVISION OF L1\ND - SECTION VII ; ROADS - SECTION VIII ; PARKING - SECTIOO IX 

l1'Jft::NI 
Special Govemr.ient Areas are designated for the development 
of a range of uses and building types to meet the special 
needs of Go\·erment. 

While the Board r.as wide discretionary powers i n 
considering any proposal, pa r ticula r attention should be 
given 'tO t.~e i mpact of development on the topography and 
envirorr.:ent of the site and to the effect development may 
have on the amenity enjoyed by surrounding neighbourhoods . 

S~Al-- Gr0Vf-12N~ITT ARBAS 
1. Special Government Areas include , but are not 
limited to -

(a) H.M.Prison, Casemates , I reland Island , Sandys ; 
(b) Freeport, Ireland I sland, Sandys ; 
( c) Bermuda Government Mil i ta ry Establishment , 

Warwick Camp , Warwick; 
(d) Wa rwick Post Office , Wa rwick ; 
(e) Depar tment of Hote l Technology, Stonington , 

Paget; 
( f) Bermuda College , Devonshire ; 
(g ) Na tional Stadium , Devonshire ; 
( h) Bennuda Police Headquar te r s and Fort Prospect, 

Devonshi re ; 
(i ) Fort Langton , Devonshire ; 
(j) Public Works Quarry and Depot , Hamilton ; 
(k) Civi l Air Tenni nal, St.George ' s ; and 
(1) Women's Prison and Senior Training School, 

Ferry Reach, St. George' s . 

FoRM.5 oF t:::ev~l-OPM~I 
2. (1) The forms of development permitted shall be at the 
discretion of the Beard . 

(2) Unless the Board is satisfied as to the exiscence 
of special circumstances to the contrary , developmenc shall 
nom.al ly be part of or accessory to the principal use for 
which the area was established . 

De:IAl(.6. OF Pt-A~NIN6' 
3. (1) The Board shall exercise its discretion with 
respect to all details of planning to ensure that -

(a) development is compatible with the topography 
of the land ; and 

(b) development i s sited such that significant 
na"b..! ra l featu res , stands of t rees and matu re 
vegetation are preserved ; and 

(c) public buildings feature a high standard of 
architectu ral design and treatment ; and 

(d) development of an industrial nature is 
designed and landscaped in a manner that 
minimises the vi sual impact as viewed fran 
publ ic roads , other .public places , 
neighbouring lands and the water ; and 

(e) development wil l not rave a detrimental impact 
on the environment and amenity presently · 
enjoyed by the surrounding area , particularly 
any area in open space , residential or hotel 
use ; and 

(f) safe access and adequate on- site parking and 
servicing space a re provided . 
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Table 13.1 

Year 

1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
19R8 

Vt'J:l'lnhlcs 

2,010 
2,350 
2,132 
3,810 
4,066 
4,300 
3,000 
3,770 
3,700 
3,900 
3,380 

Value or Domestic Agricultural Output 

1-"rull Milk f. J:i: .. Mcut 

600 740 700 200 
641 949 792 282 
747 971 796 220 
916 974 934 230 

1,053 885 932 400 
808 901 720 420 
550 1,009 495 300 
900 1,053 800 400 
450 1,121 360 166 
500 1,209 399 100 
400 1,173 390 65 

MISCELLANEOUS 

$thousand 

Snlc.!1 from 
Guvunment 

Marketing 

lloncy Ccnlrc 

50 378 
58 316 
66 397 

157 55 1 
160 510 
140 440 
140 430 
175 376 
JOO 599 
54 637 
40 630 

Source: Department of Agricullurc and Fisheries 

Table 13.2 Land Use Structure by Parish (1981) Acres 

Mujor 

Clustered lloleU 
Parish High Medium Low Gorden Cuti age Major Special Open 

Tot:.1 Density' Denslty1 Densit,-l Dislri<:t,. Rural' Colony' lndustrla l7 Gov't1 Spnce' 

Total 11,300 2,029 1,584 184 1,872 508 289 149 193 4,492 
Sandys 1,192 242 112 34 152 203 34 7 50 358 
Soulhamplon 1,381 114 385 9 200 26 25 12 4 606 
Warwick 1,355 340 176 27 119 44 40 3 7 599 
Pngel 1,248 47 267 20 369 67 90 8 380 
Pembroke 1,265 50 1 3 25 280 17 78 36 1 
Devonshire 1,163 333 124 2 123 52 9 4 43 473 
Smi1h's 1,140 52 354 15 217 70 19 413 
Hamilton 1,1 89 154 118 36 189 33 25 II 31 592 
SI. George's 1,367 246 45 16 223 13 30 34 50 710 

Source: Bermuda Development Plan '83 (Dcpartmcn1 of Planning) 

The following nolcs provide a brief guide to the meaning of the various density classifica1io ns and zonings; users are directed to the Bermuda Development 
Plan 1983 for complcle descriptions. 
1 High Density: In tensive residen1ial development with a broad range o f commercial services. 
1 Medium Density: Low to medium residential. Limi1ed range or commercial services 

> Oustered Low Density: Clus1ered housing to preserve open space. 

•Garden Dis1rict: Low density residential. Emphasis on vege1a1 ion . 
1 Rural: Intended to preserve large parcels of open land and country side. 
6 Major Hotel/Collage Colony: To accommoda te major tourist accommoda1io1t and provide for any expansion of lourism. 

~ 1 Major Industrial : Designated emrloyment centres specifically for industrial and warehouse development. 
1 S('ICciul Government: To rruvide ror a rnnge or uses and l1uillling tyres to meet the spccinl needs of government. 

'Open Space A rc a: For 1he preservation of Bermuda's limited supply of open land . To relain a bolancc bc1wccn developed nnd undeveloped land . 
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Table 10.l Rc~istercd Road Vehicles in Bermuda 

Tnu.:lor~ .. ~ E11i:i11 l·~ 

Buses , Trucks& Con-
Year Privalc Taxis .. ~ Tank C.t·neral Amhulanccs & s ln1 t· liun 

Total Ca rs l .imnu~iucs \V:1i,:<HlS I l :ml:IJ!C Ai,:rkullurul Fire Eni,:im•s Vl'11klc<t 

1978 34,78 1 12.74 1 687 1,649 12 32 43 44 
1979 36,27 1 13, 186 687 I ,932 14 40 49 57 
1980 37,8 16 13,619 690 I ,996 16 46 53 58 
1981 40,402 14 ,422 691 2,132 16 47 51 70 
1982 40,224 15,118 687 2,268 14 .J3 55 69 
1983 41 ,666 15.843 700 2.463 18 37 60 6.J 
1984 4 1,568 16,697 700 2,592 19 42 59 76 
1985 43,359 17 ,240 706 2,718 18 39 58 67 
1986 44 ,0 13 -- 17,152 700 2,768 19 45 58 62 
1987 44,064 17 ,644 685 2,822 20 4 1 54 63 
1988 44,5 18 18,399 728 2,926 20 3.J 36 69 

Forces Auxi liary Motor Cycles 
Yc:1 r Vchkks Truilcrs Cydcs 1 ,-<.: Sl't1ufr1·-. Olh cr 

1978 192 189 12,500 6 ,651 41 
1979 206 21 1 12,544 7 ,287 58 
1980 223 196 12,882 7,989 48 
198 1 249 208 13,1 47 9.312 57 
1982 268 196 I 1,697 9 ,751 58 
1983 287 196 I 1, 184 10,753 6 1 
1984 28 1 2 15 9 ,9 1 I 10.915 6 1 
1985 356 200 10 ,482 I I .4 I 3 62 
1986 292 206 10,366 12.284 61 
1987 331 215 11,103 11.024 62 
1988 338 195 10 ,558 I I, 157 58 

Source : Tran .,, pon Control Dcpar1mcn1 

' Includes livery cycles 
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• The East Broadway corridor has been operating at capacity during the morning peak 
hour since the late 1970s. Additional peak period demand since 1972 on this 
corridor appears to have been accommodated by a spreading of the peak. In 
1972, some 62 per cent of the available 6000 vehicle capacity was used; In 1989, 
87 per cent was used. 

• Surveys indicate that the major public off-street car parks are dominated by long­
term employee parking. 

• Because off-street car parks are full, opportunities for short-term parking in the City 
centre are almost entirely restricted to on-street locations, and even here 
opportunities are limited. 

• It appears there is significant "violation• of the parking restrictions in the City centre 
either by· moving cars every hour (legal) or simply by parking longer than an hour 
(illegal). 

• One quarter of cars parked on City centre streets consume 60 per cent of available 
capacity, to the disadvantage of City centre visitors requiring short-term parking. 

Recommendations 

TRANSPORTATION POLICY 

Road safety 
• The consultants support the Ministry of Transport and Police actions in furthering 

road safety and driving education and the strict enforcement of the traffic laws. 

Use of low lead petrol and catalytic converters 
• This should be pursued via legislation, with pricing differentials to encourage owners 

with the option of using normal or low lead fuels to choose the latter. 

Hierarchy of Roads 
• The concept introduced in the 1972 report should be re inf arced by introducing a 

two-tier system of primary and secondary distributors. 

Car ownership 
• The consultants support car ownership disqualification if the owner shows disrespect 

for traffic laws by being convicted of more than one serious motoring offence within 
a given period, say 5 years. 

• . Overall the consultants consider that the benefits of fixing the maximum number of 
cars permitted within Bermuda will outweigh the disbenefits of accepting a continued 
increase in car ownership. Other than for replacement of existing vehicles, there 
needs to be a suspension of the current procedure for vehicles to be added to the 
existing car fleet. This suspension should be for five years to enable the detailed 
consequences to be assessed and evaluated prior to complete overhaul of the 1951 
Act. 
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• During the suspension: 

- secondhand cars could be sold subject to safety checks; 

- there should be a free market in car licences subject to the one car per 
household principle. 

Car dimensions 
• Permitted car dimensions should be increased to 67 inches in width and 169 inches 

in length; the existing engine size limit of 2000cc should be maintained. 

Measurements of traffic 
Traffic growth should be monitored: 

- by recording vehicle mileage and multiplying by the number of vehicles; 

- by undertaking a continuous traffic count using automatic traffic counters. 

Public transport 
• The consultants recommend that the presentation of fare structure should be 

simplified \o that it is more easily understood, especially by tourists. 

Bus station 
• The Hamilton bus station should be upgraded either by renovation or replacement. 

Bermuda Aviation Services Ud. (BAS) _ 
• It is recommended that consideration is given to relaxing the specifications and 

operating restrictions applicable to BAS in order to maintain a broad choice of 
public transport services for tourists. 

Taxis 
• Consideration should be given to extending the role of taxis by permitting shared 

taxi operations. 

Traffic control in general 
• Road markings should be renewed more ~requently or the paint specification 

improved. 

• Signing on main tourist routes should be reviewed. 

• Non-standard road signs should be reviewed. 

Highway design standards 
• Traffic speed should be taken into account where possible so that adequate visibility 

'.s achieved when p~oviding or improving accesses onto major roads. 

East Broadway _ 
· • The consultants support the principles behind the proposed improvement scheme. 

vii 
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ESTIMATING STORM POLLUTANT EXPORT IN WATERS HED AREAS 
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