
CHAPTER 5 

RISK ASSESSMENT AND CONTINGENCY PLANNIN G 

Introduction: 

Island coast s ar e exposed frequently to extrem e force s 
generated b y tropica l storms . Th e damag e cause d b y 
hurricanes (typhoon s o r cyclones ) may be fro m direc t 
effects o f the strong winds or indirect effects suc h a s 
flooding. Direc t an d indirec t damage to coastal area s 
occurs als o from the tsunamis which may be generate d b y 
other events such as earthquakes. 

While the y canno t b e prevented, thes e event s ca n b e 
predicted wit h increasing accuracy, s o that steps can be 
taken t o remov e peopl e from dange r area s an d secur e 
property agains t possibl e damage . However , Disaste r 
Preparedness shoul d not be solely an emergency procedur e 
in respons e to immediate perceived danger, bu t par t o f 
long-term national planning (Schnabel , 1972) . I t should 
include the following: 

(a) Risk Assessmen t -  in which the coasta l area s mos t 
likely t o be subjected to hurricane, stor m surge o r 
flooding are identified; o r alternatively, th e areas 
likely to suffer the greatest economic losses should a 
natural disaster occur. 

(b) Contingency Plannin g - in which a strategy is devised 
for dealin g with the disaster should i t occur , or , 
preferably, whe n i t i s forecast . T o b e mos t 
effective, th e Contingenc y Plan should b e prepare d 
well in advance and, if possible, rehearsed. 

Both aspect s o f Disaste r Preparednes s carr y th e 
implication tha t human settlement and economi c activit y 
should b e reduce d in , o r removed from, th e area s o f 
greatest ris k fro m natural disasters. Thi s concept i s 
important in coastal development planning; i t raises th e 
whole questio n o f set-back lines, an d the locatio n o f 
industries an d touris m infrastructur e at th e land-se a 
interface (Unite d Nations, 1982; Deane, 1987). 

In additio n to the possible impacts of the sea o n huma n 
activities, ther e ar e potential ecological and economi c 
disasters associate d with man's impact on coastal areas . 
Chief amon g thes e ar e accidental spillages of oi l an d 
toxic substance s i n port s an d harbours . Th e agenc y 
responsible for Disaster Preparedness would need to assess 
the risk s involve d i n the transport and us e o f thes e 
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substances, locate critical areas, strengthen preventative 
measures and prepare Contingency Plans. Eac h aspect would 
require detaile d an d accurat e knowledg e o f coasta l 
structure and processes, o f socioeconomic conditions an d 
development activitie s in the coastal zone. Ther e would 
also nee d to be coordination of responsible agencies an d 
their enabling legislation, a s there would be for dealing 
with natural disasters. Ris k Assessment and Contingenc y 
Planning thu s form an important component of the coasta l 
zone managemen t process; an d the exercises which follo w 
are designe d t o illustrate some practical approaches t o 
this complex topic. 
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Exercise 5. 1 PREDICTIN G COASTA L FLOO D HAZAR D 

Background: 

Among th e man y effect s of tropica l storm s o n islan d 
coasts, th e greates t damag e is probably caused b y th e 
storm surge . Thi s i s "a n abnorma l ris e i n wate r 
generated b y a tropical storm along coastal regions . A 
storm i n a  sea or ocean creates a circulating moun d o f 
water, o f smal l surfac e elevation, whic h follow s th e 
storm's core . O n it s approach to shallow waters , th e 
mound of water feels the bottom and begins to elevate; o n 
striking th e coas t it is further amplifie d b y coasta l 
barriers before receding seaward. Th e length of the coast 
affected by a surge averages about 100 miles and the surge 
may last for a period of several hours" (WMO, 1981). 

It i s possibl e to predict which sections of an island' s 
coast are most likely to experience storm surges. Thi s is 
being don e b y studyin g coasta l geomorpholog y an d 
prevailing win d pattern s (Deane , 1987 ) supporte d b y 
analysis of historical records (Naughton, 1984 ) (see also 
Exercise 2.2. & Appendix 3) . However , the actual location 
of maximu m storm surge is dependent on the track o f th e 
hurricane itself, which is less easily predicted. 

For Risk assessment purposes, th e degree of vulnerability 
of the coast may be a more practical criterion, i.e . if a 
storm surg e should occur there, whic h parts of the coast 
are likel y t o suffer the greates t damage ? Thi s wil l 
depend on observable, an d measureable, characteristics of 
the coasta l zone , includin g natural features and huma n 
settlement patterns (Table 5.1), rathe r than predictions. 
An analysis of these characteristics, an d planned changes 
to section s of the coastal zone, ca n be prepared in th e 
form of maps or tables which highlight the most vulnerable 
areas. Thi s exercis e deal s with one likely effec t o f 
storm surge, flooding of low-lying areas of the coast as a 
result o f abnormal rise in sea level . (Floodin g coul d 
occur als o a s a result of rainfall associated wit h th e 
hurricane storm , an d th e effects are likely to be mos t 
severe in the same areas identified as being vulnerable to 
flooding with seawater). Floo d Hazard Prediction can b e 
carried ou t rapidly and with reasonable accuracy in mos t 
tropical island s because it relies almost entirely on the 
fixed location s o f land-base d feature s o n availabl e 
topographic map sheets. 

Aim: 

To prepar e a map showing coastal areas most likely to b e 
flooded by hurricane storm surge. 
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Duration: 

One Day (minimum). 

Table 5.1 . Characteristic s o f a  coas t whic h migh t 
contribute to damaging effects of hurricane 
storm surge. 

a. Physical characters : 

- topograph y (sea level to 10 m contour) 
bathymetry 
nature of the island shelf 
presence of reefs, and other inshore features 
presence of mangrove swamps, or lagoons 
natural drainage pattern 
reclamation works 
extent of fill 
modification of drainage channels 

b. Settlement characters: 

location of settlements 
number of settlement units 
size/extent of settlements 
types of structures used 
range of activities in the settlement (residential , 
commercial, industrie s &  specialise d sites , 
recreation, farming) 

- natur e of connecting infrastructure 

Suitable Locations: 

Drawing Office/Laboratory exercise. 

Materials Required: 

Topographic ma p sheet s of island, o r portion of islan d 
coast. Thes e wil l need to be large scale maps, showing 
fine contour detail. 
Descriptive informatio n o r dat a o n th e natur e o f 
settlements i n th e targe t coastal are a (populatio n 
density, types of housing, types of industries) . 
Summary o f scheduled developments for the target coasta l 
area. 
Drawing materials. 
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Map making materials (se e Chapter 3). 

Instructions: 

Map Work and Preliminary Analysis 

1. O n th e topographic maps provided, distinguis h low -
lying coasta l areas . Assum e that a storm surg e 
causes a  rise in sea level of on e metre; mar k or 
shade al l area s u p to one metre abov e se a level . 
Trace this onto a clear acetate sheet. 

2. Repea t th e above step for storm surges up to 5 m an d 
10 m. 

3. Overla y th e acetate sheets, an d trace onto a fourth 
sheet to  sho w th e vulnerability o f th e targe t 
coastal are a to flooding by storm surg e waves o f 
different heights. 

4. O n a  furthe r overlay sheet, trac e the locations o f 
settlements an d thei r supporting infrastructure . 
Distinguish, b y mean s o f symbols , betwee n 
residential, commercial , agricultura l an d 
industrial features. 

5. Overla y th e settlemen t patter n map with th e floo d 
level map s an d produc e a  summar y narrativ e 
description o f the extent of damage tha t could be 
expected with storm surge waves of different height. 

6. Retur n t o th e settlement map (stag e 4 above) , an d 
distinguish a s far as possible between differen t 
types o f developments , i.e . us e symbol s to 
distinguish betwee n village s dominate d b y woode n 
houses a s oppose d to  concrete/bric k houses ; o r 
industries an d activitie s tha t migh t creat e 
special problem s i f flooded , suc h a s sewag e 
treatment plant s o r solid waste dumps. Modif y th e 
narrative descriptio n if any of these features migh t 
lead to  increase in economic losses or environmenta l 
problems. 

7. Continue th e analysi s o f the possibl e effect s o f 
flooding b y considerin g whethe r i t woul d b e 
advisible to  relocat e an y par t o f existin g 
settlements o r their infrastructure. (Bea r in min d 
that "risk " is being considered, an d willingnes s 
to ris k damag e must be weighe d against costs o f 
relocation. I n some cases the benefits o f bein g 
sited clos e to the coast, fo r certain industries and 
tourism facilities , becom e part of the equation fo r 
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risk assessment). 

8. Examin e th e summar y o f development plan s fo r th e 
target coastal area. I n the light of the mapping and 
analysis conducte d above , recommen d any changes o r 
relocations tha t might avoid losses due t o floo d 
damage in the future. 

Final Analysis 

9. Represen t th e informatio n an d concept s generate d 
above in the following way: 

(a) Risk Intensity Maps - a s drawn above to show risk 
in term s of relativ e height above se a leve l 
and degree of socioeconomic losses. 

(b) Best Use Maps - whic h show recommended categorie s 
of land-use in the relative risk zones; i.e . land 
below 1  m  a.s.l. whic h ha s a high ris k o f 
storm surg e floodin g coul d b e earmarke d fo r 
wildlife conservatio n o r wildernes s typ e 
recreation; housin g coul d b e restricted t o 
land wit h relativel y lo w risk , an d certai n 
sensitive industrie s remove d to  site s wit h 
extremely low risk. 

Support thi s final analysis with a narrative summar y 
of the relativ e area available for each designated 
activity. 

Alternative Exercises: 

1. Factor s whic h modify effects of hurricane storm surge 
on coasta l area s ca n b e examined , provide d goo d 
topographic maps and bathymetric charts of the islan d 
are available . Inshor e features are known to affect 
storm waves; barrier beaches, coral reefs and mangrove 
swamps ca n dampen their height an d energy , wherea s 
certain pattern s o f sea bottom contour (Bathymetry ) 
can increase them (se e also Exercise 2.2). Map s of an 
island ca n be examined and coastal features o f thi s 
type identified. 

2. Analysi s o f historical records of storm surge damag e 
can b e carried out and an attempt made to explain why 
the intensit y of damage varied in different parts o f 
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the affecte d coasta l area . Thi s depend s o n th e 
availability an d accuracy of the historical records . 
Damage dat a shoul d be compared with ris k intensit y 
maps base d on elevation and settlement patterns , a s 
prepared above. 

3. Huma n activit y i n the coastal zone is imperilled b y 
global changes in sea level. Som e two thirds of th e 
population of most tropical islands and the major part 
of thei r economi c activity is centred at , o r ver y 
close to, se a level; including capital cities, ports, 
mariculture facilities and tourism infrastructure. I n 
recent years, goo d evidence has accumulated of a slow 
but continuous rise in mean sea level of from 10 - 2 0 
mm annually. Initiall y this does not appear to be of 
great significance for coastal zone management, but if 
students calculat e the posible change in water leve l 
after 1 0 o r 1 5 years a different pictur e emerges . 
Students coul d discuss the long-term implications o f 
sea level rise on (a ) subtidal systems, suc h as coral 
reefs (b ) intertidal systems, such as mangrove swamps, 
(c) rate s o f erosio n an d sedimentation , (d ) th e 
horizontal displacemen t of the shoreline, (e ) huma n 
settlement in supratidal situations, an d (f ) economic 
activities in the coastal zone. I f detailed contou r 
maps o f one economically significant coastal area are 
available, a prediction could be made of the extent of 
coastal floodin g and resulting economic losses afte r 
several years , presumin g that the rate of sea leve l 
rise remains constant. A  further calculation could be 
of th e cost of improving coastal defences to preven t 
flooding or erosion. 

Further Reading: 

Pirazzoli, P.A . 1985 . Se a level change. Natur e and 
Resources, 2 1 (4); 2 - 9. 

Schnabel, R.E. 1972 . Disaste r Preparedness. Offic e of 
Emergency Preparedness, Washington , D.C. ; 3 64 
pages. 

United Nation s 1982 . Coasta l Area Managemen t an d 
Development. Unite d Nation s Departmen t o f 
International Economic & Social Affairs, Ocea n 
Economics & Technology Branch, Pergamo n Press; 
188 pages. 

* *  * 
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Exercise 5.2 OI L SPILL CONTINGENCY PLANNIN G 

Background 

Oil spil t into the marine environment is known t o caus e 
serious ecological damage and economic losses. Technolog y 
is availabl e fo r containment and clean-up of spilt oil , 
but it s effectivenes s depend s on rapi d deploymen t o f 
appropriate gea r o r dispersants b y traine d personnel . 
Successful deployment depends also on accessibility to the 
site o f th e spill and the sea conditions followin g th e 
spill. 

Because o f th e serious damage that might result fro m a 
spill, no  countr y can afford to wait for an accident and 
then star t to  wor k out what to d o abou t it . A  mor e 
sensible approac h i s to prepare a "Contingency Plan" i n 
advance, so the responsible authorities are ready should a 
spill occur. Fo r this, the planners try to predict: 

(a) where a spill might occur, 
(b) what is likely to happen when the spilt oil spreads in 

the sea, and 
(c) how to protect those coastal areas which are likely to 

be affected. 

Even on a small island it would be difficult and costly to 
protect th e whole coastline, s o a decision must be mad e 
concerning which coastal ecosystems or economic activities 
get priorit y for protection. Othe r aspects that must b e 
planned are: 

(a) who wil l tak e responsibilit y fo r organisin g th e 
clean-up operation, 

(b) who will actually do the work, 
(c) what equipment will they use, 
(d) where will that equipment be stored, 
(e) how will the equipment and personnel be transported to 

the site of the spill, 
(f) how wil l orders and instructions be communicated an d 

the clean-up operation coordinated. 

Aim: 

To produce the outline for an Oi l Spill Contingency Pla n 
for the island. 

Duration: 

3 - 4 hr s 
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Suitable location: 

Drawing Office/Laboratory 

Materials required: 

a. Topographi c map (larg e scale) of the whole island an d 
surrounding seas. 

b. Topographi c map s (1:50,00 0 or smaller scale) of sub -
regions of the whol e island. 

c. Bathymetri c charts of inshore areas and harbours. 
d. Win d rose diagrams, January through December (obtaine d 

from the main airport or other meteorological station ) 
e. Se a surface current diagrams, fo r all coasts, January 

through December. 
f. Dat a sheet s and/or diagrams showing distributio n o f 

major fishing grounds and fishing communities; hotel s 
and majo r touris t beaches ; importan t coasta l 
ecosystems (eg . mangrov e areas) or marine specie s 
(eg. se a turtle nesting beaches); ports and petroleum 
product handling sites; ai r fields; mooring location s 
of marine police launches or coastguard boats. 

Instructions: 

1. Locat e high-risk oil spill areas around the island 

- for tanker accidents at sea 
- for tanker accidents when entering or leaving port 
- for spills during loading or off-loading. 

2. Char t th e likely directions of movement of spilt oi l 
in the sea in orde r to identify areas of possibl e 
impact on the coastline. Thes e are predicted fro m 
wind an d surface current data. Tak e note o f any 
seasonal change s i n thes e factors . Fo r example , 
reference to  streamlin e flo w pattern s aroun d th e 
island o f Tobago resulting from wind-driven current s 
(Figures 2.14 &  2.15) show a likely impact on easter n 
but no t wester n coasts . Prevailin g wind s aroun d 
Jamaica (Figur e 5.1c ) sugges t likel y movemen t o f 
spilled oil alongshore from east to west, wit h marine 
currents showin g a  strong onshore component on bot h 
northern and southern coasts. Inshor e eddy current s 
and tida l effects will further modify the actual path 
of a n oi l spill , an d the likelihood o f a  tanke r 
accident is increased during storm or other "abnormal" 
weather conditions. 

Although th e mai n movemen t of oil will b e du e t o 
movements of the water mass (i.e . currents), the major 
part o f a spill will be floating at the surfac e an d 
therefore affecte d b y win d direction . Seasona l 

234 



changes i n strengt h an d directio n o f wind s an d 
currents (Figur e 2.14 & 2.15) will affect the general 
pattern of drift. 

The accuracy of prediction depends on the accuracy o f 
available win d an d current data, bot h recorded an d 
forecast, particularl y fo r inshore areas . Curren t 
speed, an d therefor e likely travel time o f spille d 
oil, i s a n importan t consideration in planning th e 
response time of clean-up crews. 

3. Ma p th e distributio n o f th e differen t coasta l 
ecosystems an d identif y priorit y area s fo r 
protection. Coasta l ecosystem s will be affected b y 
spilled oi l i n different ways. Som e will b e mor e 
vulnerable tha n others; fo r example floating oil i s 
more likely to strand on intertidal rocky shores tha n 
on submerged seagrass beds, o r alternatively, is more 
likely to  persist on sheltered mangrove roots than on 
exposed wave-washe d rock y cliffs . (Us e o f a 
Vulnerability Inde x i s discusse d i n Alternativ e 
Exercise 2  below) . Som e ecosystems wil l b e mor e 
sensitive t o petroleu m hydrocarbo n residue s tha n 
others; for example, oil might destroy a population of 
rocky shor e biot a but recolonisation will b e rapi d 
once th e oi l disperses, wherea s if oi l kill s re d 
mangroves the resulting habitat damage will reduce the 
likelihood o f populatio n re-establishment. I n th e 
case study presented below, cora l reefs and mangrov e 
swamps ar e identified as "key ecosystems" because o f 
their vulnerabilit y an d sensitivity (Figur e 5.2a) . 
These commo n tropical island ecosystems are priorit y 
areas for protection also in terms of their importanc e 
for coasta l protection, marin e foodchain support and 
commercially exploitable resources. 

The grou p shoul d identif y the type s o f ecosyste m 
present i n the coastal zone of the study islan d an d 
discuss thei r priorit y ranking , usin g th e abov e 
criteria. 

In some cases, i n addition to ecosystems, there might 
be resourc e organisms under threat from an oil spill; 
for example , nestin g se a turtles , migrator y o r 
resident wading birds or marine mammals. Habita t used 
by thes e organisms might need to be included i n an y 
maps showing priority areas for protection. 

4. Ma p the distribution of economic activities in coastal 
areas and identify priority areas for protection. 

5. Us e a  tabl e o r diagra m to show clearl y area s o f 
highest priority for protection (combin e 3 & 4 above). 

6. Ma p areas of the coastline which might be inaccessible 
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to the clean-up crew, from both/either land or sea. 

7. Prepar e a  diagra m showin g a  suggeste d "comman d 
structure" and lines of communication for operation of 
the plan. 

8. Ma p th e mai n route s fo r transportin g clean-u p 
equipment fro m its storag e site to priority areas 
of the coast. Conside r land, sea or air routes. 

The plan should be presented in the form of annotated maps 
and/or diagrams , s o that a reader can grasp quickly th e 
objectives o f the plan and the suggested logistics of the 
clean-up operation. 

You may assume that a set of clean-up equipment is store d 
at th e Harbou r Master' s office in the mai n port . Th e 
equipment i s read y on the dock side and consist s o f a 
boom, barrel s o f chemical dispersants, a  work boat , a 
hand-operated pump and a small winch. 

Product expected 

The Contingenc y Pla n will be a series of "visua l aids " 
suitable fo r notic e board display at a training course . 
Examples o f map s an d diagrams which for m par t o f a 
similar plan for the coast of Jamaica are shown in Table s 
5.2 &  5. 3 an d Figures 5.1 & 5.2; an d interprete d a s 
follows: Oi l tanke r route s (Figur e 5.1a ) sho w tha t 
accidental spillag e i s mos t likel y of f th e eas t o r 
southeast coasts, while six areas are identified with off-
loading port s (Figur e 5.1 b &  Tabl e 5.3) . Likel y 
directions o f movement of spilled oil are , o n average , 
from eas t t o west (Figur e 5.1c). Th e distributio n o f 
coastal ecosyste m type s (Figur e 5.2a ) an d economi c 
activities (Figur e 5.2b &  Table 5.2) indicate s that fiv e 
areas o f th e coas t should be considere d priorit y fo r 
protection (Figur e 5.2c). Th e chain of command fo r plan 
operation woul d includ e the Jamaica Office o f Disaste r 
Preparedness an d the Office of the Prime Minister makin g 
the decisio n to  launc h clean-u p operations , unde r 
coordination by the Defence Force/Coast Guard using fund s 
and labou r provide d by the Parish or District Councils . 
The Natural Resources Conservation Department would advise 
on environmental protection and monitor the operation (se e 
also Table 1.3). 
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Table 5.2. Annua l catc h and landings on Jamaican fishin g ground s 

Table 5.3. Petroleum and petroleum products - outports 1981. 
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Port 

Montego Bay 

Ocho rios 

Port Esquivel 

Port Kaiser 

Port Rhode s 

Rocky Point 

Total 1 

Petroleum products i 

Total 

120,045 

13,609 

631,246 

635,650 

30,611 

162,749 

,593,910 

(Various sources) 

Fuel Ga s 

120,045 

13,568 

547,347 

619,381 

6,440 

162,749 

1,469,530 

; oil 

-

-

-

16,269 

-

-

16,269 

n tons (1 

Bunker C 

-

41 

83,899 

-

16,042 

-

99,982 

ton = 1016 

Marine 

diesei 

-

-

-

-

3,543 

-

3,543 

kg) 

Auto 

diesei 

-

-

-

-

4,586 

-

4,586 

Annual 

No. o f 

Catch | 

catch 

landings 

per landing 

(Various sources) 

NORTH 

SHELF 

1107.85 

119.64 

20 

FISHING GROUN D 

SOUTH 

SHELF 

3610.19 

173.15 

46 

PEDRO 

BANK 

1590.70 

7.53 

466 

OTHER 

BANK 

896.63 

27.71 

71 

TOTAL/ 

AVERAGE 

7205.37 

328.63 
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FIGURE 5. 1 ( Q ) M A J O R OI L TANKE R ROUTES , (b ) INSHOR E HIG H 

RISK SPIL L AREAS , (c ) WIND S AN D CURRENT S 
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FIGURE 5. 2 (a ) KE Y ECOSYSTEMS , (b ) CENTRES O F ECONOMI C 

ACTIVITY -  TOURIS M AN D FISHING , (c ) AREA S 
OF HIGHES T PRIORIT Y FO R PROTECTIO N 
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Alternative Exercises: 

1. Oi l spill control in a harbour. 

Oil Spil l Contingenc y Pla n could be prepare d fo r a 
smaller sectio n o f islan d coast, suc h a s th e mai n 
harbour. Th e principle s will be the same, bu t fine r 
detail wil l be required and more precise data handout s 
supplied. 

Oil ma y b e spille d fro m loading an d offloadin g a t 
storage tanks or a refinery, or from shipping, or from a 
land-based source . Likel y win d o r current-drive n 
movements o f th e oi l can be estimated b y technique s 
given in Chapter 2, or can be measured in the field. 

2. Preparatio n of an Oil Spill Vulnerability Index. 

As a n extensio n of the main exercise above, o r a s a 
preliminary to it, a n Oil spill Vulnerability Index can 
be prepared for the whole island coast. Thi s is base d 
on the physical longevity of oil in each type of coastal 
environment i n th e absence of clean-up attempts . I t 
produces a classification similar to that shown in Table 
5.4. Th e use of vulnerability indices is described b y 
Gundlach an d Haye s (1978 ) and Owen s an d Robilliar d 
(1980). (see also Exercise 5.1) 

3. Identificatio n of sources of spilled oil. 

Samples o f existing petroleum hydrocarbon residues ca n 
be collecte d an d the possible sources identified (se e 
also Exercise 2.4). I f suitable laboratory apparatus is 
available, suc h a s a  spectroflouromete r o r a  ga s 
chromatograph, th e typ e of oil (actual source) can b e 
identified wit h considerabl e accuracy . Thi s i s 
important no t onl y fo r providin g opportunitie s t o 
control oil pollution at source, bu t also in obtainin g 
compensation from the polluter. 

Further Reading: 

Wardley-Smith, J . 1983 . Th e Contro l of Oil Pollution . 
Graham &  Trotman , London ; 28 5 pages. 

IMO 1987 . Practica l information on means of dealing 
with oi l spillages . Manua l on oi l Pollutio n 
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section I V (Revised) . Internationa l Maritim e 
Organisation, London; 143 pages. 

International Tanke r Owners Pollutio n Federation . 1987 . 
Response to marine oil spills. 
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Table 5.4 A  Suggested Coastal Classification For Trinidad 
Based O n It s Vulnerability to Potentia l Oi l 
Spill Damage (Source: Georges, 1982) 
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LC 

\ 

H: 

)W 

V 

Vulnerability Coasta l 
Index Environmen t 

1 

2 

3 

4 

5 

6 

7 

8 

[GH 9 

Exposed, steeply 
dipping, cliffed 
rocky headland. 

Eroding wave cut 
platform. 

Flat, fine-medium 
grained sand 
beach (0.0625-
0.25mm). 

Steeper, medium-
coarse sand 
beach (0.25 -
2.0mm). 

Exposed compacted 
sandy mudflats. 

Mixed sand & 
gravel beach. 

Gravel-boulder 
beach. 

Sheltered rocky 
coasts. 

Wetland. 

Comments 

High energy 
little oil 
would strand, 
little clean 
up needed. 

Most oil 
removed by 
natural 
processes in 
a few weeks. 

Close packed 
sediment 
resists 
penetration, 
oil may 
persist for 
many months. 

Oil may sink 
2 0mm into sand, 
clean up 
difficult 

Oil does not 
penetrate can 
persist for 
one year. 

Oil penetration 
rapid, clean 
up difficult. 

Similar to 
above. 

Oil may 
persist for 
may years. 

Oil may persist 
for more than 
10 years impact 
severe. 

Examples 

N & N.E 
coasts. 

La Fillette 
Point 
Radix, S. 
coast. 

Cocos Bay, 
Irois Bay. 

Maracas, 
Cumana, 
Icacos, 
Cedros. 

Erin, 
Moruga, 
off 
Roussillac. 

Chaguaramas. 

Cyrils' & 
Damien Bays. 

S. shores of 
offshore 
islands. 

Caroni 
Swamp. 
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