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I INTRODUCTION 

By leg~siatlon passed In Parliament In April 1991, government of Jarnalca has 
endowed the NRCA wlth wlde-rangng general powers to manage and protect 
the country's natural resources, and part~cularly to Institute appropriate Per- 
rn~ t t~ng  and L~cencing procedures designed to ensure that due constderatlon IS 

given to conservat~on and environmental protection throughout the plannlng 
and ~mpIementahon stages of development projects 

1 3 The Purpose of This Document 

In order to be able to more effic~ently and effectively fulfill ~ t s  mandate, the 
Author~ty Intends to publrsh a serles of Guldellnes and Standards wh~ch will 
be made ava11abIe to other Government of Jamalca agencles and to pnvate 
Interests, ~ncludlng potentla1 Investors In the varlous lndustr~al sectors, to 
Inform them of the relevant obl~gat~ons that wlll have to be sat~sfied In order 
for them to obtaln the construction perrn~ts and operating licences from 
NRCA that are requ~red by law 

1 3 The Speclfic Types of Fac~lrties Covered by These Gu~deI~nes 

This document offers gu~dance on the permlttlng process, and the engneenng 
aspects, of projects lnvolvlng the presence ofpzpelznes and cables in the 
coastal zotte -gu~dance that IS intended to el~mlnate or mltlgate the 
potent~ally harmful Impacts that installat~on and operation of such elements 
could have upon the manne environment 

The more common types of plpellnes and cables that w11 be dealt w~th  are 

pipelines for fuel 011 and other petroleum products 
sewage effluent plpellnes 
freshwater plpel~nes 
telecommunications cables 
electric~ty cables 



2 THE COASTAL ZONE 

2 1 Definition of the CoastaI Zone 

There IS no srngle ail-purpose definrtlon of the coastal zone that IS 

internat~onally current Defin~trons cover spatral areas ranglng from relatlvelv 
narrow rnarglnal strIps of Iand and sea, up to broad concepts encompassrng 
even the watershed areas whlch dram drrectly to the sea as well as the entlre 
manne area from the shorel~ne out to the edge of the contrnental shelf 
The worhlng definltron used by NRCA for the Jamalcan coastal zone IS the 
area of sea and seafloor extend~ng from the hlgh water mark out to the edge of 
the lsland shelf 

The Importance of the Coastal Zone 

The coastal zone IS ecologcally and econom~cally preclous to Jamalca 

~t prov~des seafood habrtat, 

contarns elements essentral for shorel~ne 
stability and flood control, 

prov~des feas~ble locat~ons for ports and 
other vrtal lndustrlal rnstallatrons, 

offers natural resources that enhance 
recreatronaVtounsm use 

However, In Jamalca, as In many other developing countnes, the 
quality of the natural resources of some coastal zone areas IS belng 
lncreaslngly degraded due to h~gh  population pressure and Intensdied 
usage by lndustnal, comrnerclal and recreat~onal Interests 

1 3 Relevant Ecosystems and Other Resources of the Coastal Zone 

The rrnportant natural ecosystems and other resources of the coastal zone may 
be categorized as follows coral reefs, seagrass, coastal wetlands, muddy and 
sandy bottoms, rocky coasts, hentage sltes 
These will be further descnbed as follows 



2 3 1 Coral Re@ 

Coral reefs are troplcal shallow water ecosystems that typicalIy 
conslst of carbonate roch with interspersions of rubble and sand 
Growth of corals requlres clear, warm, aerated and nutrrent-poor 
condltrons Coral reets perform many crrtical env~ronmental funct~ons 

The~r structure allows them to w~thstand and dlssrpate strong 
wave action thus protectrng land, Islands, and beaches trom 
wave damage and shorellne eroslon 

They prov~de habrtat for anrmals and plants thereby 
accumulatrng nutrients for rather complex food webs 

Coral reefs have the highest reported specres dlverslty of any 
manne ecosystem, thus they play a substantial role In the 
preservation of global b~odrversrty 

Some medlc~nal drugs and other natural products can be 
derrved from coral reef orgamsrns 

Seagrass IS a group of vascular plants adapted to the marlne 
environment Some species are also able to Irve rn freshwater 
Seagasses are brologcally productive and serve as food for manatees, 
sea turtles and certarn waterfowl Seagrass beds serve as nurseries for 
commercral fish 

Wetlands are trans~tional areas between tenestnal and manne 
systems, rn whlch the water table IS usually at or near the surface, or 
the land IS covered by shallow water Coastal wetlands act as a buffer 
between land and sea In a number of ways, such as protecting the land 
from sea stoms Wetlands are nutrient-nch, provrde protective 
hab~tat, and are productrve nursery areas for fish and shnmp 

In regard to vegetation, the marlne wetlands around Jama~ca's 
coastlrne usually contarn seagrass beds and varletles of mangroves 
The word "mangroves" refers e~ther to the constituent plants of a 
troplcal lntert~dal forest communrty, or to the community itself Many 
mangrove trees can grow in both saltwater and brack~sh env~ronments 



Mangroves provlde hab~tat for many terrestrial and aquatlc anlinals 
and serve as temporary habltat for spawning, nursery and feed~ng 
They are Important In the preservation ot biological dlvers~ty for many 
species of plants and animals Mangrove forests protect coastal areas 
against eroslon and mangrove vegetation filters and punfies water 

These ecosyste~ns are const~tuted by fine muddy or coarser sandv 
sediments overlain permanently or ternporarlly by water The bulh of 
these sediments is derived from rlvers, bedrock and reefs The 
compos~tion of the sed~ment that IS eroded transported and depos~ted 
in the coastal zone can be further modified by Inputs of organlc matter 
contributed by adjacent wetlands 
Muddy and sandy areas serve as nursery grounds for rapidly growng 
juvenrles of many valuable fishery stocks, particularly In shallow 
water by offering cond~tions such as reduced predation and greater 
food ava~labllity 

2 3 5 Rocky Cousts 

Rock commonly forms the coastline wherever there is little sed~ment 
~nflow, and wherever the onshore elevation IS relatively high and wave 
act~on strong Shorel~ne rocks and boulders are sometimes heav~ly 
colonized by large algae 
Rocky coasts provide environmental goods and servlces and perform 
Important biologcal funct~ons such as 

Provide surfaces for attachment of productive marine algae 
and filter-feed~ng invertebrates such as oysters, 

Offer feeding or breedlng sites for many rare, endangered or 
protected sea-birds, 

Help dissipate wave energy and thus protect shore sed~rnents 
and solls from eroslon by sea 



3 GUIDELINES FOR PRELIMINARY PLANNING 

The plannrng for a project 1s usually carned out In two dlstinct stages, 
vrz I )  prelrmrnary studies, and 11) detarled desrgn 
Thrs chapter offers general gu~del~nes tn relatron to prelrmrnary plannrng 
for the lnstallatlon of prpelines and cables rn the coastal zone 
Guidehnes for detalled des~gn wl l  be presented In a later section 

3 1 The Objective of Prelrminary Studies 

The objectlve of prelirnlnary studles IS to ~ d e n ~ f y  possible slteslroutes for the 
pipelrne or cable, and to try to find out as much as possrble about the key 
engmeenng and environmental rssues associated wth each possrblirty The 
purpose IS to develop clear bases for comparatrve judgements and evaluations, 
leadlng up to select~on of a preferred srtelroute that IS techcally, economlc- 
ally and environmentally feas~ble 

Screening. of Posslble Srtes/Routes for Prpelrnes and Cables 

The screenrng that IS usualiy done dmng prelrrnxnary studres hopefuily wrll 
result in the ~dentrficatlon of a number of alternatrve srte locatrons and routes 
that are potentrally vlable, when consrdered In Irght of appropnate techrucal 
and envrronrnental crltena 

In rdentrf)rng possrble siteslroutes, rt IS recommended that an environmental 
screenrng checklist be used The checklrst glven In Table 1 below, hrghlrghts 
the typrcal env~ronrnental concerns whch should be taken Into account In the 
sitinglroutrng of prpelrnes or cables In the coastal zone 



Table 1 - General Env~ronmentai Screening Conslderat~ons 
for S ~ t e  Select~on and Route Evaluat~on 

for lnstallatlon of P~pe l~nes  and Cables 

SCREENING CONSIDERATIONS 

Route Illignment Choose routes that wll have the least negatlve impacts upon 
cntlcal hab~tats or spawrung grounds, m~gration routes, 
aquatlc vegetation, threatened, rare or endangered species 
Avo~d passing through coral reefs 
Avo~d passlng through exlsting or proposed manne parks, 
dive sltes, comrnunlty bathng beaches 

= Avo~d passlng through locations of archaelogcal, hlstoncal, 
cultural or paleontolog~cal Interest 

Sl~orelme Siabrlrp Avo~d locatrons where the shorel~ne IS undergoing eroslon, 
accretion, progradafion 
(Wherever shorelines are unstable, buned p~peImeslcables could 

subsequently become exposed, or more h e a d y  over-burdened 
than antic~pated, leadlng to disruption) 

= Avo~d s~tes that are close to known active geoIogcal faults 
(If pipehnes/cables are located near to acttve geologcd faults there 

mll be rncreased nsh  of dlsruphon due to earthquake) 

What are the natural seafloor gradrents? 
(Uneven, steeply-sloping seafloors can gyve nse to tntegnty and 

stablllty problems for p~pellnes and cables l a d  thereon) 

Seabed Sorls What is the nature of exlstlng seafloor so~ls, ongrn of the 
supertic~al deposrts? 

How deep to bedrock? 
Is the matenaI of a type that wouId present extraordinary 
d~fficult~es for trench~ng and bunal of p~pelines or cables 
in the nearshore area' 
(The answers to the above questions mil be very important In deter- 
rnlnmg whether it w~l l  be techn~cally and econorn~cally feas~ble to 
bury porfxons of the plpeline o r  cable) 

IVtnd I.t.uves, 
Currents 

Is there on-going sh~ftlng of seafloor sediments and seabed 
contours, due to strong wave action and bottom currents? 
(The degree of exposure to strong wave and current action can be a 
vely Important fact01 In slte/route selection fol pipellnes or cables 
In the coastal zone, as under such cond~tions extra engneenng 
measures will have to be applled In order to preserve ~ntegnty 

---- -----------_-----_---------*---------------------------------------------------------------------------------------- 



3 3 Tvp~cal Env~ronmental Impacts from lnstallatlon and Operat~on of 
Some Common Types of Pipelrnes and Cables in the Coastal Zone 

The next step In the process of prelrmrnary planning, after rdentlficat~on of 
possible sltes/routes, w11 be to analyse and compare the marn advantages and 
drsadvantages of each potent~ally v~able slte/route From th~s  process a 
preferred slte/route w11 be rdentrfied, one that IS satrsfactory In terms of the 
cr~tical technical and envrronmental consrderatlons 

In evaluatlng alternat~ve sltes/routes, the potentla1 Impacts upon the b~olog- 
cal, physrcal and cultural environments dunng con~trztctzon as well as dunng 
operation, should be compared Alternatrve sltes or routes can also be 
assessed on the basls of mrnlmrzlng or ellmlnat~ng potentral Impacts by use of 
acceptable mltrgatlon techniques 

3 3 1 Impacts dunng Constructron 

It IS almost ~nev~table that there w111 be some damaging Impact upon the 
coastal zone envrronrnent dunng lnstallat~on of p~pelrnes or cables The de- 
gree of Impact w l l  mainly depend upon such rmportant factors as the type 
and size of the pipelrnes or cables, whether buned or lald on the surface, 
types of plant and equipment and the installat~on technrques used The follow- 
lng are some typical construction lmpacts that developers must stnve to avo~d 
or mlmmrze or rnrtlgate 

w damage/destruct~on of Eshenes resources, seagrass coral, 
mangroves, 

B temporary or even permanent d~spIacement of other s ~ t e  users, 

rn nolse and congestion from constructron actlvlhes 

Project Sponsors are advised that as a prerequrslte before grantlng the 
necessary Constructron Permrts, NRCA will have to be satrsfied that the least 
damagng approaches ~ 1 1 1  be taken, that appropr~ate mon~tonng and mrtlga- 
tlon measures wl l  be ~mplemented dunng construct~on, and that rn the 
overall, the ant~c~pated econornrc and soc~al benefits wlll outwelgh whatever 
costs may be incurred due to temporary or permanent damage to the exlstlng 
envlronrnental resources of the coastal zone 



3 3 2 Impacts durlng Operatroil 

Table 2 below ~nd~cates some of the more damaglng types of env~ronmental 
effects that operation of some common types of p~pelrnes and cables can 
cause In the coastal zone 

Table 2 Some Typical Negative Environmental Impacts from 
Operation of P~pelines and Cables rn the Coastal Zone 

Ttpe of Pzpeluze 
or Cable SOME TYPICAL NEGATIVE ENVIRONMENTAL 

(by functron) IMPACTS DURING OPERATION 

Sewage Outfalls = If the effluent being discharged shouId contain evcesslve 
levels of pollutants, thrs could cause senous eutrophication 
m the receiving waterbody ~f the waterbody does not have 
the capaclty to handle the Inflow of pollutants 
Eutrophlcatlon leads to damage/destruct~on of eustlng 
fisheries resources, seagrass, coral, mangroves 
To avold such disastrous consequences, sewage effluent must be ade- 
quately treated pnor  to discharge, and outfall plpellnes must be taken 
to termlnatlon polnts where the ducharge plume rnll be effecbvely 
dispersed mthout causing damage to manne ecosystems 

Pzpelrnes for = Spillages are vrrtually mevitable, most commonly through 
or1 and other accidental damage to pipehnes, or faulty procedures In 
petroleum couplmg/uncoupI~ng hoses for sh~p-to-shore transfer of 
products products 

Split 011 can cause senous damage by smothenng manne ecosystems 
Appropnate confingency prowslons must be made to ensure that an 
adequate emergency res ponse capablllty IS mmntmned at the srte to 
deal w t h  od spllIages 

Power Statron The elevated temperature of coollng water discharge plumes 
Coolrng water can make this type of effluent damagng to temperature-sensl- 
Pipelines tlve marlne ecosystems, e g coral reefs 

In order to obtiun NRCA approval for mstallafion of c o o h g  water plpes, 
~t w111 be necessary for Developers to sahsfy NRCA that the proposed 
discharge plume w1l not Impact negafively upon any downstream manne 
ecosystems Sea-chests, and the ends of ~ l f a k e  plpes must be properly 
screened so that small fish are not sucked rnto coohng-water systems 

Power und Cables whlch are oil-cooled can cause envlronmental damage 
telecommunz- should they be acc~dentally damaged Apart from thls ~f 
cutlons cables cables are adequately buned they should have no significant 

operational Impact In passing through the coastal zone 



3 4 Sources of Information for Preliminary Studies 

At the very start of the plam~ng process, the Developer w l l  naturally seek to 
gather up all the ev~s t~ng  slte maps, charts and whatever other relevant Infor- 
matlon might be ava~lable, and try to glean a sound appreclat~on as to what 
are the likely key englneenng and env~ronmental issues that wlIl have to be 
dealt with 

Project sponsors can expect that In Jama~ca they w11 be abIe to gather con- 
s~derable lnformat~on from the following sources, whlch they wlll be able to 
use for carrying out memngh l  prei~mlnary stud~es for lnstallat~on of pipe- 

lines and cables In the coastal zone 

Survey Department -comprehensrve topo, cadastral maps 
some hydrographrc charts, 

Geologrcal Survey Department -geological maps reports 
earthquake hazard map 
hurrrcane hazard map, 

Government Meteorologcal Office -weather data wmd, rarnfall 
waves, trdes, storm surge, 

S e ~ s m ~ c  Un~t, -varrous publ~catrons on 
Umvers~ty of the West Ind~es, Mona -local & regronal sersrnrcrty, 

Underground Water Authonty -underground water resources 
flood maps 

Natural Resources -the NRCA Docucentre IS the most rm- 
Conservat~on Authonty portant source for rnformatron on govt 

envaonmental policy, natronal envr- 
ronmental Standards and the Permrl- 
trng process 

Port Authonty of Jama~ca -the PAJ rs government s clzref Agencv 
for the regulatron and monrtorrng of 
all marrtrme actrvrtres and Dock and 
Harbour con~tructron Y 

3 5 Project Sponsors Should Seek EarIv Contact Wlth Local Interest Groups 

Project sponsors are adv~sed that they should make it an essential component 
of thelr prelimlnary studles to ~ n ~ t ~ a t e  contact w t h  local Interest groups, and 
seek to ~nvolve them In the select~on of su~table srtes/routes for therr projects 



-1 PERMITTING PROCEDURES 

4 1 Project Sponsors Should Make Early Contact With NRCA 

Certarn types of actlv~tres rn the coastal zone wrll grve rlse to partrcular ef- 
fects, and therefore rt ts important for all concerned to be aware of the partr- 
cular types of negatlve effects that are l~kely to arise from a given type of 
project Project Sponsors are therefore urged to make contact wrth NRCA 
from the very earltest stages of project plannrng and to seek adv~ce from the 
Authonty rn regard to the nature of the partrcular environmental rssues that 
wlll have to be satrsfactorily addressed in order for them to obtarn the 
necessary permlts 

4 2 Project Sponsors May Be Requlred To Hold Public iMeetlngs 
To Inform Local Commun~ties Concerning The~r  Proposals 

4 2 1 The NRCA may requlre that appl~cants for permrts to rnstall prpellnes or 
cables in the coastal zone, consult w th  other government agencres, and wtth 
local interest groups that may be adversely affected Project sponsors must be 
prepared to fulfill, as part of the permitting process, NRCA requrrements to 
hold "town meetrngs" to give opportmties to local populatrons to volce thetr 
oplmons concermng proposed projects 

4 2 2 To foster genurne people part~clpatlon, the srte selection process rtself must 
be comprehensrve, clearly laid out, and presented m understandable language 
Project sponsors should regard town meetlngs as very valuable opportunltres 
for open consultatrons w t h  local commwt~es  The adoption of logcal, 
comprehensrve and open procedures rn site selectron may well produce the 
most satisfactory results for project sponsors as well as the publrc 

1 3 NRCA's Env~ronmental Review and Permitting Process 

Any project In the coastal zone which has the potentral of affect~ng the 
environment must be referred to NRCA for cons~deratlon Documentary 
rnformatron concerning NRCA7s Envrronmental Revrew and Permittrng 
process can be obtained from NRCA upon request 

The NRCA7s Review Process, lead~ng up to erther the grantlng of a Permlt for 
~mplementatron, or denial of the project, IS rllustrated rn the flow chart glven 
overleaf, and the salient points of the revlew process are explained below 



Flow Chart 
NRCA's PERMITTING PROCESS 

! 
I MONITORING 1 

and 
REGULAR i 

I 
REPORTING I 

to NRCA , 

I -- 

I NEWPROJECT / IMCERTNN WHETHER 
I EIA WILL BE REQUIRED 
I 

t 

i NEW PROJECT1 
, EIA DEFINITELY / 
L REQUIRED i 

i I 
- 

I EIA NOT ENVIRONMENTAL 
REQUIRED/ I SCREENING 

1 A 

1 
V 

EL4 1 REQUIRED 

I 

SUBMITTED FOR 
NRCA APPROVAL 

I EIAREPORT 1 

SUBMlTTED PERMIT 1 FORREVIEW rl I 

v 
I 

PERMIT ISSUED APPEAL TO 
MINISTER 

/ (OPTIONAL) j 
w 



4 3 1 Screenrng 

Every Developer whose project does not autornatlcally requlre an EIA must 
subrnlt a completed Project Informatlon Form to NRCA The form 1s 
revlewed by NRCA staff using spec~fi c cntena, and a detemlnatlon IS made 
of the need for an EL4 

Where the env~ronrnental Impact of the project IS expected to be mlnlrnal no 
E M  wlll be required 

Based on the assessment of the environmental lmpact indicated by the Project 
Informatlon Form, wthln I0 days of recelpt of the Form, NRCA mlght Issue a 
notlce requesting the Developer to do an EL4 Every Developer so notlfied 
w l l  have to submlt draft Terms of Reference to NRCA for approval At thls 
stage the Developer mil be gven general guldellnes for conductrng the EL4 
as well as sample Terms of Reference for s~mllar projects if any IS ava~lable 

1 3 3 EIA Revlew 

A draft EIA report (at least six copies) must be subrnltted to NRCA for revlew 
and comments A preliminary revlew of the draft IS done wthln ten worhng 
days to see ~f any additional lnformat~on IS required If adQtlonaI ~nformation 
IS needed this is requested lrnmedrately Upon recelpt of the rnformation the 
NRCA EIA Review Committee wlI declde whlch external agency, ~f any, e g 
Port Authonty, the Environmental Control Dlvrsion of the Mnlstry of Health, 
Office of Dlsaster Preparedness, etc , must be asked to review and comment 
on the document as well 

The Developer may also be granted an audlence to full expIain any areas of 
the draft report that may not be clear enough to the Rev~ew Cornmrttee 

The revlew process can take up to mnety days At the end of the NRCA ~nter- 
nal revrew the Developer may be granted prov~s~onal approval to lnltlate the 
project w t h  speclfic cond~tlons st~pulated 

Draft EIA reports are made available to the publrc at the NRCA I~brary, at 
local libraries, and at Pansh Counc~ls, and the public IS notlfied that an EIA 
report has been subrnltted, and that thlrty days are allowed for comment Any 
comments received from the publrc are brought to the attention of the Devel- 
oper by the NRCA 



4 3 5 Pubirc Presentation 

For some projects the Developer wiIIbe asked to consult wlth the NRCA to set 
a date, t ~ m e  and venue for a public presentatlonlheanng The decision on the 
need for public presentation depends upon the scale and mag~ tude  of the 
potentla1 iinpacts, and other factors such as the ecolog~cal sensitlvlty of the 
area and the level of publlc interest In the project The hear~ng wlll allow the 
Developer an opportun~ty to answer questions raised by the publlc and to 
make changes In h s  proposals wherever necessary 

A period of thirty days after the heanng is allowed for acceptance of wrltten 
comments from the publ~c 

3 3 6 NRCA As~essment 

The NRCA wl l  take into account any and all comments received from the 
publrc and the concerned external government agencies and gve  a final 
response to the Developer as to whether or not h s  project IS env~ronrnentally 
acceptable The response w11 summanse the findlngs of the revlew of the 
EL4 report, and lndlcate areas whlch need further attention, or impose con- 
dtlons for approval 

In cases where a project is found to be env~ronrnentally unacceptable and IS 

not approved, the Developer may appeal to the h4inister w t h  responsibility 
for the environment, against the declsion of the Authority inthln ten days 
after the date of the decision 

4 4 Schedule of Fees 

The fees payable to NRCA by Developers for being allowed to construct and 
operate facilitres within the coastal zone are gazetted under The Beach 
Control Author~ty (Licensing) (Amendment) Regulations 1955 



5 SITE DATA REQUIRED FOR DETAILED DESIGN 

For sound route plann~ng, and detalled engneenng deslgn ~t is essent~al to 
have the foilowng range of site-speclfic data 

5 1 Ecology - Flora and Fauna 

For projects of any apprecrable slze or scope NRCA wllI requlre that 
appropnate slte surveys be camed out to properly ~den t~fy  existlng manne 
ecosystems, and fully document the baseline condit~ons 
A typ~cal checkl~st of data that w111 have to be provlded wIl  include 
water quallty, aquatic vegetat~on, cntical hab~tat, s pawng ,  reanng and 
migrat~on routes, threatened, rare or endangered specles 

5 3 Sea-Currents and Bathymetry 

Normally, the lnformat~on ava~lable on pubhshed navlgat~on charts 
concemng sea-currents and water depths wll not be adequate for detalled 
route plannlng Project sponsors wll have to be prepared to carry out 
appropnate current studies and hydrographc surveys In order to be able to 
prepare s~te-spec~fic charts showng local current patterns and exstlng seabed 
contours at suitable Intervals 

5 3 Meteorology 

S~te-spec~fic data on ramfall, wlnd, waves and tides wll be requ~red 
Usually, much useful data on these matters can be obtalned from the 
Government Meteorologcal Office 

5 4 Seabed SOIIS 

It w11I be essent~al to have a good appreclatlon of the nature of the seafloor 
so~ls  Normally, sufficient qualitative lnformatron can be obtalned from grab 
samples and probes However, ~f any trenchrng of the seabed to bury plpe- 
lrnes or cables IS contemplated, boreholes w l l  have be drrlled, and appro- 
pnate sampllng and testlng carned out to determine strat~ficat~on 



5 5 Geomorphology 

Project sponsors should take all necessary steps to ensure that appropnate 
rnvestrgatrons are camed out to clearly rdentifjr whatever geomorpholo~cal 
processes mrght be act~vely In force at a chosen localrty, so as to be able to 
take such factors Into account In the englneerlng of the project 

5 5 1 For example, along many stretches of the ~sland's south coast -from Cow Bay 
In the east to Sav-la-mar rn the west, there 1s actlve progradutron accretron 
and eror [on tak~ng place at the shorellne, (refer to P A Wood In Journal of 
the Geolomcal Socletv of Jama~ca Vol XV. 1976) 

Progrudutron refers to the advance of the shorelrne resulting from nearshore 
depos~tlon of sedrrnents brought to the sea by nvers 
4ccret1on refers to beaches that are accumulat~ng due to rnflow of sedrment 
from external sources other than nearby nvers 
Beach Erosron refers to the removal of matenal from the shoreline due to 
wave actron 
Any man-made facrlltres that are rntroduced rnto these areas of the coastal 
zone w11 lnevrtably Intempt the on-gomg natural processes and could result 
In unintended complicat~ons For mstance,  fa prpeline or cable IS lard upon 
the seafl oor at a location where progradatron or accretion IS takrng place, the 
p~pelrne/cable w l l  obstruct the natural regme of sediment transport and 
could result In the raprd formatron of dunes or sandbanks that could drarna- 
hcally alter the nearshore environmental cond~trons Also, lf prpelmes/cables 
are rnstalled at s~tes where there IS continu~ng erosron, they mrght eventually 
become exposed and lose beanng support to the extent that the structural 
stabrl~ty and ~ntegnty of the facil~ties are negatlveIy affected 



6 ENGINEERING DESIGN CONSIDERATIONS FOR 
PIPELINES AND CABLES IN THE COASTAL ZONE 

Tradit~onally, engneers were trained pnmanly to respond to the task of 
applyrng technrcal knowIedge In the des~gn, construction and operation of 
systems that were intended to produce goods and services for mank~nd, in the 
most econornrc and eflzcrent manner Ln more recent times however, rt has 
become clear that many industrial practices that in the past were deemed to 
have been economic and effic~ent, were actually environmentally destructive, 
and therefore, in the longer term, truly uneconornlc 
And so, currently, the practicing engxneer IS constrained, not only by lncreas- 
lngly conservative reguIahons, but often also by h ~ s  own he~ghtened profes- 
sional sens~trvity, to pay careful attention to the external effects of h ~ s  works, 
and to stnve to ensure that hls projects are envlronrnentally sustarnable, i e 
wII not cause conbnuing envrronmental degradation 

6 1 S~te  Selection 1s Paramount 

The sitlng of a facility relatrve to the coastal zone may be of greater concern 
than the type of project itself, since location frequently can be the most sigru- 
ficant factor in regard to the senousness of the Impacts that are delivered to 
the receivrng environment The foIlowng are some basic s~ting gu~deIlnes 

6 1 1 Avold routrng of prpelines and cables through ecolo~cally or 
archaelo~cally sensitive areas 

6 1 2 Avord sites that are especially vulnerable to natural hazards 
such as earthquaLes and hurncanes (Refer to the Geologcal 
Survey Department's hazard maps) 

6 1 3 Avoid Iocat~ng facllitres in areas where there is evldence of shoreline 
and seafloor rnstabil~ty (Refer to Geological Survey Department) 

6 1 4 Selection of a route for a p~pelrne or cable is often drctated, to some 
extent, by factors such as the coastal topography, shoreline 
configuration, and the location of any evrsting onshore facilrties to 
which the l~nes or cables are to be con-nected However, the main 
objectlve In route selectron is to avoid obstacles and to find the 
smoothest route to the desrred water depth, maintalmng as stralght a 
course as possible 



Selection of the most appropnate type of materlal 1s a very important part of 
the process of deslgnlng submanne pipelrnes In chooslng the type of matenai 
for a prpellne, the folIowng are the most important aspects that englneers 
should evaluate 

6 2 1 Durabrlrty The matenal must be able to last In the extremely corrosive 

manne envr ronrnent 

6 2 2 Jornt Strength If the matenal uses mechanical joints, the jo~nts themselves 
~ 1 1 1  be the weakest l~nks m the pipelrne system, and thus wiIl 
impose certarn I~m~tations m regard to the range of construc- 
tron methods that can be used to Install the Ilne 

6 2 3 Jomt Trghtness Prpellne jornts need to be leakproof, especially when 
carryng pressurized liqruds and gases Properly welded 
jolnts are more reIiable than mechamcal jornts 

6 2 4 Flerural Abrfrty The matenal must be abIe to flex wrthout causing structura1 
failure, because lf the seabed is uneven the llne wll  have to 
span across the low areas 

6 2 5 Resrstance to The matenal must be tough enough to be able to wthstand 
Impact Puncture accidental Impacts from boats, anchors, etc 

6 2 6 Resrstance to The p~pellne mrght be unrntentionally scrubbing the seafl oor 
Abrasron at trmes, due to wave or current actron, and therefore the 

matenal could be subject to abraslve forces whch could 
cause senous damage, 

6 2 7 Requzrement Pipelrnes made of matenal that is not strong enough to span 
for Bedding across irregulant~es of the seafloor, wIl require specral 

route preparation and beddrng, whrch can be expensive 

6 2 8 Htgh-Pressure For some usages, e g in the or1 and gas Industry, prpelrnes 
Cupab rlrty wll  have to be capable of sustarnlng hlgh operatrng pres- 

sures, externally as well as rnternally, therefore the pipe 
matenal must be high strength 

6 2 9 Flexrbilrty of In decldlng upon the type of matenal that may be the most 
C onstructron suitable for a project, very often, the cr~terron that IS the most 

lnfl uent~al upon the dec~s~on, 1s the question of the ab~ltty of 
the matenal to allow a wlde range of optlons In the cho~ce of 
constructron methods 



6 2 10 Table 3 below yves compansons of the qualit~es of some of the more 
commonly used p~peline materials in terms of some selected performance 
cntena 

Table 3 Comparisons of the Quatitles of Some 
Commonly Used Types of P ~ p e l ~ n e  Materials 

Coated Cast High Dens~ty Re~nforced 
Steel Iron Polyethylene Flbreglass PVC Concrete 

Resistance Excellent (wth 
to Corros~on Cathodlc Protechon) Good Excellent Excellent Poor Excellent 

Excellent 
Jo~nt Strength (when welded) Far  to Poor F a r  Far  Far Poor 

Excellent 
Jo~nt  T~ghtness (when welded) F a r  to Poor Good Good Good Poor 

Flexural Ablllty Good F a r  to Poor Excellent Excellent Excellent Poor 

Reslstance to 
ImpactPuncture Excellent Far  to Poor Poor Poor Poor Excellent 

Res~stance 
to Abraslon Excellent Excellent Poor Poor Poor Excellerlt 

Reqlurement 
for Bedding Good F a r  to Poor Poor Poor Poor Poor 

High-Pressure 
Capablhty Excellent Poor Fax Far  Fur Poor 

Flembdlty of 
Construchon Excellent Poor Far  to Poor Far  to Poor Far  to Poor Poor 

Relafive Cost Good Poor Good Good Good Excellent 

..................................................................................................... ............................ 
OVERALL Very Very Very 
ATTRAC- Most L~rmted L~nuted L~nuted L~rmted Llmited 
TNENESS Useful Usages Usages Usages Usages Lsages 
............................................................................................................................... 

USAGES Used for Formerly Becomlng popular for non-pressurized Too 
everything Used for usages e g for power stahon coollng heavy 
011 & Gas Water & water tntake and discharge plpeltnes Somenrnes 
Sewage Outfalls Sewage but used for 
Water hardly used sewage 

anymore ourfalls 



6 2 11 The comparisons made in Table 3 above Indicate that coated steel is 
defin~tely the most versatile and useful matenal for submanne p~pelines 
Although steel In seawater is very susceptible to corrosion, expenence In the 
oil and gas industry and the water supply Industry has shown that a well- 
coated pipellne wlth proper cathodrc protection wI1 last for a verv long tlme 
Because of the need to protect steel from corrosion, steel plpe IS likely to be 
more expensive than concrete or plastic But construct~on costs are usually 
lower when steel IS used, because steel is readrly adaptable to more construc- 
tlon methods, and thus allows greater constructron flex~bilrty However, the 
real economy from steel plpe usage lies in ~ t s  adaptab~llty to rapld fabncation 
and ~nstallatlon, the rellabillty of radiographically tested welded jornts, and 
the Inherent structural strength of steel 



6 3 Cable Mater~als 

Telecommun~cations Cables 

Modem telecomrnun~cations cables consist of a transm~sslon core of glass 
fibers, w t h  outer layers of vanous types of matenals to strengthen, Insulate 
and protect the fibers (See Fig I )  
The degree to which cables need to be protected depends upon the nature of 
the underwater environment There are more hazards to cables rn shallow- 
water envlronrnents such as coastal zone shelfs, than to cables that are deeply 
submerged upon the ocean floor Deep-water cables do not need armounng 
Shallow-water cables are glven varylng levels of external armour, (typicalIy 
tapes or wres) Cables canbe classified according to their applrcat~ons and the 
degree of armounng as follows 

6 3 1 1 Deepwater (D W) Cable 

Consrsts of the transm~ssron core, composite power conductor, and an outer 
encasement of polyethylene insulation 

6 3 1 2 Specral Applrcations (SPA) Cuble 

T h s  configuration cons~sts of the basic DW cable, w t h  addit~onal protection 
provlded by a longtudinal metallrc bamer covered w th  a hgh  density poly- 
ethylene protective layer Thrs type of cable IS su~table for use In areas where 
~t might be subject to abrasrve forces, where fish m~ght gnaw upon it, and at 
locatrons where cables are to be jorned 

6 3 1 3 Llght W~re  Armour (LWA) Cable 

In this configuratron the bas~c DW cable IS gven a single layer of medium 
strength amour  wres T h s  type of cable IS usually for bunal In deep waters 

6 3 1 4 Srizgle 4rmour (SA) Cable 

SA cables are very s~milar to LWA cables, but because this cable IS not 
buned, the outer protectrve layer IS made of thicker wres than those used for 
the LWA cables 

6 3 1 5 Double Armour (DA) Cuble 

DA cables are for use In shallow, nearshore waters, where there IS h~gh nsk of 
rmpact and abras~on damage T h ~ s  type cons~sts of the basrc DW cable wth 
two layers of protectwe steel wlre 



Electnc~ty Cables 

There are two types of electnc~ty cables that are commonly used for 
submanne ~nstallations, VIZ 

I) High Pressure 011 Frlled pipe-type, WOF, (See Fig 2 )  

11) Low Pressure self-contamed and extruded drelectnc, LPOF, 
(See Fig 3) 

6 3  1  1  HPOF Installatrons 

In HPOF plpe-type systems, three cables, comprrsrng a c~rcult, are rnstaIIed In 
a steel pIpe 

6 3 1 1 1  Each cable conslsts of a stranded copper or alumrnrum conductor wth  
an electrostatic conductor shlelhng, many layers of oil-impregnated 
paper tape, ~nsulat~on shleIdmg, morsture seal and a he11calIy wound 
s h d  w r e  The w e  serves to protect the cable from mechamcal 
damage dunng ~nstallat~on Each rndlv~duaI cable IS typ~cally 2. to 5 
rnches In d~ameter 

6 3 1 1 2  The steel prpe provldes protechon for the cables from mechamcal 
damage, and prevents the entrance of moisture, as well as prov~d~ng a 
housing for the pressunzmg oil whch fills the remamng space rn the 
P'Pe 

6 3  1 1 3  The rns~de dlameter of the pipe must be roomy enough to allow the 
three cables to be pulled in wthout jammmg In HPOF systems, the 
d~stances between pressunzlng statlons IS 11m1ted to around 2 hlo- 
metres, because, In practice, thrs IS the rnaxlmurn drstance that the 
cables can be pulled Into the pipe once it is rnstalled 

6 3 1  1 4  To protect the pIpe aga~nst corrosion, vanous types of coat~ngs are 
applied to its external surface The coating matenals may be asphalt~c 
mast~c, coal tar enamel, polyethylene or polypropylene Also, cathod~c 
protect~on IS usually provrded In submanne ~nstaIlatrons 

6 3 1 1 5  HPOF p~pe-type systems requlre external encasements of concrete to 
reduce buoyancy and prov~de add~t~onal protection for the plpe 



6  3  1  2 LPOF lnstuffutron~ 

UnI~ke the HPOF cable, whlch requlres field-~nstalled plpe for cable protec- 
tlon, the LPOF cable is complete as ~t leaves the factory and IS therefore 
called self-contamed ' The cables may be e~ther directly buried or ~nstalled 
In ducts Self-contamed cables can be obtalned In e~ther single or tnple-con- 
ductor des~gn 

6 3 1 3 1  The LPOF cable IS made of an annular shaped conductor of stranded 
alum~num or copper L~ke p~pe-type cables, self-conta~ned cables 
ut111ze layers of 011-lmprepated paper tape for ~nsulation The 
diameter of the cable depends upon the des~gn voltage 

6 3  2 2 2  The cavrty ~n the center of the conductor IS filled wth oil under 
pressure The 011 penetrates Into the paper insulatron through small 
openrngs and together they furnrsh the necessary dielectr~c strength 
To assure complete saturation of or1 at all ttmes, the cable 1s shpped 
and stored on reels equrpped w t h  011 pressure reservoirs 

6 3  1 2 3  The ~nsulat~on is covered w t h  an extruded lead or aluminium sheath 
wh~ch contams the insulat~ng 011 In the system and prevents molsture 
penetrat~on Metal tapes are appl~ed over the sheath to gve  ~t addl- 
tional mechanrcal strength A polyethylene jacket 1s extruded over 
these tapes For submanne ~nstallat~ons, armounng rn the form of steel 
or alummum alloy wres IS applied to the cable 

6 3 1 2 4  LPOF self-contamed and extruded d~electnc cables are well-sulted for 
underwater use because of the~r  fl exlbil~ty, because they are delivered 
ready to be mstalled, and because they can be manufactured and 
~nstalled in long lengths 



6 4 Loadrngs on Submarine Prpeiines 

Dunng fabncatron, construction and operation, a pipelrne can assume many 
configurations and resultrng states of stress The vanous structural functions 
that a submanne prpeline can assume rnclude tensron member, compression 
member, suspension member, pressure prpe, and elternally loaded cylrnder 
Each of these con-dltions must be rnvestrgated and addressed, in order to 
assure the rntegnty and stabrlity of the installed pipelrne 
Submarrne plpellnes have to be designed to withstand the range of statrc and 
dynamic loadrngs due to forces from gravitational rnfl uences, environmental 
factors, construction techniques, and operational condrtions 

6 3 1 Gravitational influences are static and rnclude the werght of the prpe, 
corrosron coatings, werght coatrngs or anchor blocks These loads may be 
adjusted for the buoyancy of the sea water or the buoyancy force may be 
considered as an addrtional loading 

6 4 2 Environmental load~ngs are denved from sea currents, wave actlon, sedrmen- 
tatron processes and seafl oor vanatrons Environmental forces are dynarnrc, 
not readily quantifiable, and therefore can present challenges to the desrgner 
as to how to assess therr rnfluence on the prpeline 

6 1 3 If a plpelrne IS buned, many of the factors rnfluencing stabrlity become Iess 
rmportant However, the type of seafloor soils, the strength of sea-currents, 
and the regulanty of the seabottom, are very srgnificant factors In relatron to 
the possibility or lrkelihood of scounng around the pipe 

6 4 4 If the sea-bottom IS uneven, the prpeline w11 span across the depressions, and 
the hydrodynamic forces created by sea currents passing over (and under) the 
exposed pipeline can cause vortex shedding, which can have such forceful 
effects upon the prpeline rtself as to cause sllding and lift-off 

6 4 5 The desrgner of a prpeline needs to know the methods and technrques that 
w l l  be used to rnstall the prpelrne Drfferent ~nstallation methods wll  impose 
different configuratrons on the prpeline, resulting in drfferent sets of construc- 
tion forces and stresses 

6 1 6 The loadings that are rmposed when a plpelrne IS in use come from internal 
pressure surges, external pressure and support conditions Internal pressures 
and surges in a submarrne prpeline are no different from those that would 
occur in a similar land-based pipelrne, and therefore do not pose any specral 
problems for designers External (hydrostatrc) pressures are also quantifiable 
wthout any great ditficulties However, assessment of conditions of support 
can be challengng, due to questrons such as whether the prpeline wll be 
evposed or buried, or spanning in places And support condrtrons can change 
over time, due to storm actron, or on-going lrttoral processes 



7 ENVIRONMENTAL IMPACT ASSESSMENT 

Project sponsors are advrsed, that pnor to embarkrng upon the preparation of 
thelr EIA, they should seek to develop and agree appropnate Terms of Refer- 
ence wth  NRCA Typically, Terms of Reference should include at least the 
followng rnformatlon 

7 1 General Descr~ptron of the Project and ~ t s  Objectives 

background rnformat~on identifyrng the need and justification for 
the project 

= descnptlon of the marn features and actrvrtres of the project, and  den- 
trficatlon of the construction and operation processes that wll  pose nsks 
to the envrronment or generate positrve Impacts 

the antlcrpated trmlng of the project and schedule of the performance of 
the main construction actlvitres 

7 2 The Existing Environment of the Project Area 

the physrcal environment 
the b~ologcal envrronment 
the socio-economic and cultural envrronment 

Baselrne data should rnclude 

Water quality at hlgh and low tldes 
Water samples should be tested for Suspended Solrds, Cohfoms, 
Nitrates, Phosphates, and other parameters as may be deemed neces- 
sary rn relahon to the particular purpose of the pipellne or cable that 
1s to be mstalled, 

Water depths, bottom conditions, currents Water circulation patterns 
are to be evaluated in the context of the capabilrty of the water body to 
flush Itself, 

Identification of the exlstlng pattern of coastl~ne dynamics - 1 e 
determination of the prevalllng pattern of llttoral transport -whether 
the shorelrne 1s stable, or prograding, or accreting, or eroding, 

EI Full descriptions of the condit~on of any exlstrng natural resources, 
e g seagrass, mangroves, coral reefs Particular attention should be 
pa~d to sedlmentatron, algal growth, patterns of llve and dead coral, 
and structure of fore and back reefs 



7 3 The Relevant Legislatxve and Regulatory Framework 

Project Sponsors wI1 be requlred to Include in thelr EM report, a 
sectron descnb~ng all relevant Jamarcan legislat~ve enactments, en- 
vrronrnental polrc~es, Standards and Regulations, and should ~dentrfy the 
appropnate authority junsdrctlons that wll apply to the project 

7 3 The Anticipated Environmental Impacts 

The EM report should contarn descriptrons of the antrc~pated d~rect and 
rndrrect effects of the construction and operatron act~vrties of the project 
In ldentrfylng the Irkely envrronmental efects of the construction and 
operatron actlvrtres, lt would be helph1 for project sponsors to analyze 
them rn terms of the followng terminology 

adverse efect 
an effect that IS large in magnitude and has rmportant con- 
sequences Both of these charactenstrcs (I e larce maptude and 
rmportance) must be present, In order for the effect to deserve to 
be termed adverse 

cumulative efect 
an effect that gves an Incremental nse in the level of an mpact, 
when added to other past, present and reasonably forseeable 
actlvrQes Curnulatlve effects can result from ~ndrvrdually mrnor 
but collectrvely si,mficant activitres takrng place over a penod of 
time 

trrggerrng efect 
an effect that rnduces other indrrect effects These effects are not 
drrectly generated by (the instant) project actlvltles, but they 
deveIop because the project came Into berng 

7 5 Mon~toring and Mitrgahon Plans for the 
Construction Phase and for the Operational Phase 

7 5 1 The EIA should include deta~led plans for monrtonng and m~trgating any 
adverse effects that mlght anse dunng constructron or operation of the 
fac~litres Any mltrgatory measures recommended should be techmcaily 
feasible and cost-effectrve, and should result rn reduction of the negat~ve 
effects to tolerable levels 



7 5 2 Wherever poss~ble, estimates of the financ~al and economlc costs of the 
potentially degrading effects that the project might have upon the 
envlronment, and the costs of the mlt~gatory measures proposed, should be 
Included in the EIA 

7 6 Cont~ngency Plans 

7 6 1 Contrngency plans should be presented for deallng wth  any emergencies 

that could anse dunng the construction or operat~on phases of the project, 
such as fire, expIoslon, or acc~dental splllage of petroleum products or 
other hazardous/toxlc matenals The appropnate response to Ieahs, breahs, 
explosions, fire and the resultmg loss of fl u~d,  wlll vary according to the 
toxicolo~cal and physlcal properties of the spilled matenal and the 
potential ~mpact ~t may have upon publlc safety and the envlronment 

7 6 2 To ensure the effectiveness of contrngency plannmg, properly tra~ned 
personnel and surtable equlpment must be available Project sponsors 
should therefore Include in thelr EM, informat~on concerning plans for 
provldlng appropnate tralmg and equlpment for the personnel who will 
be lnvolved In deallng wth the types of emergency situations that could 
anse 

7 6 3 In developing contlngency plans for dealing wth emergencres, ~t w11 be 
useful for Developers to seek consultations with the Coast Guard of the 
Jamalca Defence Force, and also wlth the Office of Dlsaster Preparedness 
and Emergency Management, slnce m anycase, NRCA w11I refer any 
contlngency plans to those Agencles for comments, and any comments 
recelved from those Agenc~es will be gven careful considerat~on by 
NRCA In malung decls~ons as to the sultab111ty of any contlngency plans 
subrn~tted 



8 THE CONSTRUCTION PHASE 

8 1 Developers W111 be Requlred To Mon~tor Construct~on 
and Subm~t Reports to NRCA at Prescribed Intervals 

8 1 1 Throughout the construction phase of therr projects, Developers wrll be 
requ~red to malntaln contrnulng effectrve Iraison wth the concerned 
government regulatory Agencres and local cornrnunltres, and to ensure that 
any issues or concerns that mrght anse dunng this phase, are clearly 
understood and appropnately dealt wth 

8 1 2 The part~cular construction act~vltles which wlI requlre monitonng as the 
work progresses wll  have been Identified In the EL4 report Each 
Construct~on Permrt rssued by NRCA wll indcate the required frequency 
for subm~ssron of wrrtten reports from the Developers to NRCA 

8 2 Methods and Equipment for Laylug Plpel~nes 

The maln factors that Influence the methods and types of equ~pment that 
are used to Install submanne pipelines are the nature of the p~peline 
matenal rtself, method ofjointing, welght, srze, flexlb~llty, depth of water, 
velocity of sea currents, type of substrate, availabrlity of equipment 
Pipelines hundreds of lulornetres m length have been Installed m waters 
over a thousand metres m depth for the oil and gas Industry m the Gulf of 
Mexlco and other parts of the world Such rnstallat~ons are carned out by 
purpose-built lay barges together wrth attendant unmanned m~m-subma- 
nnes ("Remotely Operated Vehcles", ROV's), and are designed and 
supervrsed by speclalist engmeers Such types of projects are outsrde the 
scope of these gu~delines 
The main types of plpelrnes, (by different usages), that are found m the 
coastal zone are 011 and gas, freshwater, sewage outfalls, and cooling 
water rntake and discharge 11nes The followng are some of the methods 
and types of equ~pment that are commonly used to lay these prpelrnes 

8 2 1 Conventronal Lavbarge, {S-lav) 

The conventional Iaybarge IS by far the most common method of lnstalllng 
welded steel plpellnes -whether for 011, gas, fresh-water or sewage outfall 
Under this method, standard lengths of pipe are jornted up sequentially at 



a senes of welding stations aboard a long deck barge The jornted-up por- 
tron of prpelrne passes through the stem of the vessel onto an extended 
cradle called a "strnger" The strnger prevents the plpe from berng over- 
stressed as it passes through the stern and curves downward Into the sea 
The p ~ p e l ~ n e  undergoes a second bend as ~t comes to rest on the seafloor 
The two bends g v e  the plpeline an "S" shaped configuratron as rt IS rnstal- 
led In S-lay operatrons, p~pelines can extend over 300m from the vessel, 
but whenever such lengthy extensions are done several tensionrng and 
anchonng systems employ~ng long cables have to be applred to the 
prpeline to keep rt from becomrng damaged through overstress 

8 2 Reel Method 

Reel laylng is used for fast layrng of small pipelines of up to around 
300mm diameter Under thls method, the standard lengths of pipe are 
jointed up ashore and fed onto a reel of up to 13m diameter The reel IS 

then mounted horizontally on a barge or s h p  that uses the S-lay method 
of installation 

8 2 3 Bottom Assemblv 

Thrs method consists of assemblrng relatively short lengths of prpes (say 
up to around 100m) on the seabed, using barge-mounted cranes, and then 
connectrng up the preces underwater by divers T h s  method becomes 
impractxal m water depths of over lOOm 

8 2 4 Bottom Pull 

The bottom pull method entalls pullrng lengths of pipeline that have been 
jointed up onshore Into place on the seafloor along the alrgnrnent that the 
prpeline is rntended to finally rest The jolted-up prpeline lengths, (gen- 
erally up to around 500m at a trme), are set on skids ashore, parallel to the 
route of the plpelrne A flat barge w th  a sufficrently powerful pulling 
wnch mounted on deck is then anchored several hundred metres offshore, 
directly in line wth  the final route on whch the p~peline IS to be lard 
To commence ~nstallation, the pull cable IS unreeled from the wnch of 
the pull barge, taken ashore along the intended route of the plpel~ne, and 
attached to the leadlng end of the lrne that IS to be pulled Into place This 
first length of pipeline IS then pulled Into alignment on the seafloor, and as 
the back end reaches the shorellne, pulling IS halted, so that the next 
length of prpe can be put Into place onshore and connected to the back end 
of the sectron that IS already on the seabed Pulling is then resumed and 
the process repeated until the total required length of pipelrne IS In place 



Surface Pull 

This method IS essentially the same as the bottom pull method except that 
m this case the pipeline has to be light enough to float when empty, e~ther 
by virtue of ~ t s  own inherent lightness, or by havlng buoyancy elements 
attached As soon as ~t IS pulled onto alignment, water IS allowed to enter 
the prpeline and srnk it into place 

8 3 Methods and Equ~pment for Lay~ng Cables 

Submanne cables are currently provrdlng linkages In many of the world's 
important mterconhnental telecommunrcat~ons systems Also, In many 
developed countries, subsea cables are in use for transmittrng electrical 
power across waterways, from one regon to another 
The work of installing these trans-oceamc cables is performed by means 
of specially deslgned shlps that povrde h~ghIy maneuverable platforms 
loaded w t h  sophlst~cated equipment for placmg, pulling, jolntmg, 
couplmg, and testmg, the cables 
A general outllne IS gven below of how cable Iaylng m the coastal zone IS 

usually done 

8 3 1 The first cable section to be znstalled is the shore end The cable s h p  or 
barge is anchored some distance offshore and the end of the cable facing 
the shore IS pulled from the floatlng vessel towards a preconstructed man- 
hole on land near the shoreline For safety and protection, the near-shore 
section of the cable almost always has to be buned -at least where it 
passes through the surf zone The cable IS then secured rnside the shore 
manhole and spllced to the previousIy installed land cable This secnon of 
cable IS then tested to confirm that the integnty of the ~nsulahon and the 
transmission charactenstics of the cable itself are wmparred 
Installation of the deep-water seapent of the system begns after the 
shore-end testrng IS completed 



8 4 _Methods and Equ~prnent For Bury~ng P~pelrnes and Cables 

It is usually necessary or des~rable to bury at least the ~nshore sections of 
prpelrnes and cables, plvlng a metre or more of cover Thls is done for one 
or more of the followng reasons 

m to protect them from destructrve wave action, 
m to protect them from boatlsh~planchor damage, 
a to avord rnstabilrty due to bottom currents, 
rn to aHow unrmpeded recreatronal use of beaches 

A number of the more common methods and types of equrpment used for 
excavating trenches for buryrng pipelines and cables are described beIow 

8 3 1 Clamshell and Dragllne 

In shallow water close up to the shorel~ne ~t IS feasrble to use clamshell 
and dragline dredgers to excavate and backfill Trenches m the surf zone 
tend to get backfilled qurckly by wave act~on and therefore it IS necessary 
to plan and schedule the laying m t h s  area especially carefully so that the 
operation can be carned out swftly Sometimes ~t may even be cost- 
effective to install temporary sheetprles along the sldes of the trenchng m 
order to mmmlze excavation and backfill 

8 1 2 Statlonary Cutter Suchon Dredge 

T h s  type of machrne can only operate where water depth is greater than 
around 4m Cutter suctlon dredges are effectrve for removrng even the 
harder types of bottom matenal, but they cannot operate m rough sea 
condrtlons 

8 3 3 Trarl~ng Suctron Hopper Dredce 

T h ~ s  type of machrne can dredge down to as much as 40m, and can 
operate rn rougher sea condrt~ons than the cutter suct~on, but ~t can only 
cope wrth the relatrvely softer types of seabed matenal 

8 1 3 Marine Plow 

Towed plows have been used for dlggrng trenches up to around 2rn deep - 
even rn s t~ff  clay 



8 4 5 Jet Sled 

When dredging machines such as those ment~oned above are used for 
excavating trenches, the trenching 1s usually done before the p~pellne or 
cable 1s lald The plow, however, 1s more often used to cut trenching ujrer 
the p~peline or cable IS lald, thereby provldlng a guide for the a l~~gment  of 
the plowlng 
If the bottom matenal is relatively soft clay, sand or s~lt,  a jet sled can also 
be used for post-installation bunal of prpelines The sled 1s in the form of 
a forb that straddles the plpellne and blasts out hlgh velocity jets of water 
that penetrate and loosen the matenal on both sldes of the Ime, spread~ng 
the anslngs on both sides of the trenching The sled IS pulled along by a 
surface barge, that carnes the large pumps and pnme movers required to 
power the water jets As the sled is pulled along, the pipeline settles Into 
the trench behind ~t 

8 4 6 Cutterfiead Dredge on Sled 

T h ~ s  1s another type of post-installation trenching machlne that travels 
along a p~peline in a manner simllar to the jet sled, but is felt to have the 
followng several advantages over the jet sled 

= uses much less energy, 
can handle a wder range of so11 conditions, 
cleaner cut, less disturbed cross-sectlon, 

= requlres less support equlprnent, 
is not llmited by water depth, 
can be self-propelled, thereby reducing 
the possibil~ty of damage to the plpellne 

8 4 7 Backfillins Trenches 

Some nearshore trenches wl l  tend to become sandtraps, and be naturally 
backfilled, if they are located in the surf zone, or where there is a heavy 
littoral drlfi crossrng the llne But trenches In deeper water sometimes wlll 
not backfill naturally, and the pipellne or cable m the bottom of the trench, 
though Iowered below the general level of the seafloor, wll not be fully 
protected In cases Ilke this, for full protect~on, the trenching wll have to 
be actlvely backfilled 



8 5 Mrtrgatron of the Potent~ally Harmful Effects That Mrght Occur 
Dur~ng Lay~ng and Burla1 of PrpeIrnesICables ~n the Coastal Zone 

In the Table 4 below some of the more harmful effects that mlght come 
from the construction processes requlred for installation of pipeIines and 
cables In the coastal zone are tdentlfied, and some appropnate mlt~zatlon 
measures suggested 

Table 4 - Some Mrtlgatory lMeasures 
for PotentraIly Harmful Envrronmental Effects That Might Occur 
Dur~ng Installatron of Prpelrnes and Cables In the Coastal Zone 

.................................................................................................... 
Potentlal Negatrve Impacts Mltlgatlng Measures 
................................................................................................... 

1 Project locutzon may affect sensitlve 1 Perform screemg analysrs of slte enwrons and 
hab~tats and/or valuable fishenes ecology and select an area that IS not adjacent to 
resources or othennse s~gruficantly sensibve habltat and would not dsplace vduable 
degrade enwonmental quahty fishenes resources 

2 Unintended removal or dsturbance 1 Have dvers double check along the proposed 
of precious flora or fauna m areas route for the presence of any rare threatened or 
where they are mdgenous endangered species 

3 Increased short term turbtdty due 3 Reduce turbid@ by efficient use of less mtrusl\e 
to excavation and backfillmg dur- trenchmg methods (e g thrust bomg drechond 
mg bunal of p~peheslcables dnllmg) and scheduling of trenchmg to comclde 

wth low current flow penods 

4 Covemg of valuable benhc specles 4 Momtor turbidty and m m t m  sedment concentra- 
(e g mussels clams) by sedment hons w h  tolerable Lrmts (to be agreed wth \XCA 

m relabon to the particular species at nsk) 

Interference of fl oamg construction 5 Prepare a program m advance to co-ordmate and 
plant with other mantime traffic reduce mterference to other waterway users 

6 Damage to archaeloglcal treasures 6 In areas where ~t a hstoncaily not unllkely that 
and arbfacts due to excavaaon and archaeloglcal treasures mght be found (e g Port 
backfillmg of trenches Royal Sewlle) engage hvers to constantly momtor 

the underwater work 

7 Objec~onable hlgh nolse levels such 7 Reduce nolse level by decreasmg operahng level 
as to cause dsturbance to nearby dunng quiescent penods m the local commmty 
res~dents 

-- ....................... ------------------ ------ ----------------- ----------- ------ ------- ---- - ------- -- ------ 



9 THE OPERATIONAL PHASE 

9 1 Mon~torlng of Plpellnes and Cables During the Operat~onaI Phase, 
and Reporting to NRCA 

9 1 1 Throughout the operational phase of a project, the project sponsors \vi11 be 
requrred to marntain continurng effect~ve Irarson w t h  the concerned gov- 
ernment regulatory Agencles and local communltres, and to ensure that 
any issues or concerns that might anse dunng thls phase, are clearly 
understood and appropriately dealt w th  

9 1 2 The particular actrvrt~es and processes whrch w l l  require rnomtonng dur- 
rng the operational phase wl l  have been rdent~fied in the EIA report Each 
Operating Llcence that IS Issued by NRCA w l l  rndicate the required fre- 
quency for subrnlss~on of wntten reports from the Developers to NRCA 

9 1 3 NRCA recommends that at the tlme of submissron of application for 
licence to operate, the operators of pipel~nes and cables In the coastal zone 
should name an indivrdual who w l l  be responsrble on behalf of the project 
sponsors for en sung  that the operators' responsrb11r~es to NRCA and the 
publrc, for protectrng the environment, wrll be adequately fulfilled 
The individual who IS appo~nted to be the operators' Envzronmental 
Complzance Officer, shall be su~tably qualrfied for the post, and hslher 
specific functions rn relation to NRCA shall be as follows 

to oversee on a cont~nulng day-to-day basrs, the collect~on 
of data and documentation of all srte actrvrtres relatlng to 
env~ronmental matters, 

a to prepare the env~ronmental monitonng reports called for 
rn the approved Monrtonng Plan and subrn~t them to the 
NRCA at the prescnbed tlme ~ntervals, 

H to be avarlable to the NRCA at all trmes for consultations 
regard~ng any envrronmental issues that mrght anse con- 
cernlng operation of the p~pelines or cables 



9 1 4 Records of the following ~nforrnation should be maintamed at slte for 
operation and maintenance purposes 

9 1 4 1  Detalled ' As Built drawngs of all p~pel~nes or cables and all 
ancillary facil~ties, 

9 1 3 2  Route maps and accurate data defin~ng vert~cal and honzontal 
ahgnment of the installed pipelines or cables, 

9 1 4 3  Spec~ficatlons for the particular coatings andfor cathod~c 
protection systems, 

9 1 4 4  Pressure test data, 

9 1 4 5  Prev~ous inspection reports, 

9 1 4 6  Necessary operat~onal data, 

9 1 4 7  Records of past failures and repairs, 

9 1 4 8  Records of inspection and maintenance of safety 
and emergency response equipment 



9 2 ~Marntenance and 1Mrtlgat1on of the Operat~onal Impacts 
of Plpel~nes In the Coastal Zone 

Operators of undersea p~pelines \rill be requ~red to impIement appro- 
prlate rnspectlon, marntenance and mitrgatlon procedures whrle the~r 
fac~l~ties  are rn use, so as to mrnimlze the nsk of damage to the envlron- 
rnent, Injury to personnel and threats to public safety The types of marn- 
tenance and mrtigatlon procedures required WIII depend upon factors such 
as the prpeline materral, its location rn relatron to sensrt~ve habrtats, 
whether buned or exposed, depth of water, bottom cond~t~ons, and the 
characteristrcs of the fluid being transported 

011 and Gas P~uelines 

011 and gas pipelines are usually made of steel, with welded jornts They 
are normally coated for corrosion resrstance and may also have cathod~c 
anodes attached for added protectron Larger slze p~pelrnes w111 have con- 
crete encasements to counteract bouyancy and to protect the p~pe l~ne  from 
mechamcal damage 

Operators of undersea p~pelrnes wl1 be required to establish and 
maintarn appropnate underwater surveillance programs to detect 
leaks, encroachments, and any other conditions along the route that 
may affect the safe operatron of the p~peline 

Wntten procedures should be establrshed for start-up, operation, 
and shutdown of the pipelines, and these procedures should be 
scrupulously adhered to Procedures should outlrne preventative 
measures and system checks to ensure the proper functioning of 
protectrve and shutdown devices and of safety, control, and alarm 
equipment 

Pipeline systems should be operated so that the calculated pre- 
determrned operating pressures are not exceeded Over-pressure 
protection devices should be set to ensure that the maxlmurn 
operating pressure (MOP) is not exceeded by more than 10% 
d u n g  surges and other dev~atrons from normal operations 

Communrcatrons equ~pment should be Installed and ma~nta~ned as 
needed for proper p~peline operations under both norma1 and emer- 
gency conditions In the event of an emergency, pipel~ne operators 
should ~mmediately not~fy NRCA, the Jama~ca Defence Force 
Coast Guard, and the Office of Disaster Preparedness and Emer- 
gency Management 



9 2 1 5  Any necessary p~peline reparrs shouId be performed under quall- 
fied supervision by tra~ned personnel who are fully conversant wlth 
the maintenance plan and operat~ng conditions of the p~pellne, the 
company's safety requirements, and the hazards to employees, the 
public and the envlronrnent 

9 2 1 6  A written emergency plan should be establrshed for ~mplementa- 
tion in the event of system failure, accident, or other emergency, 
and should Include procedures for prompt and exped~ent rerned~al 
act~on to safeguard personnel and lrm~t the drscharge from the 
p~peline system 

9  3  3  Sewage Outfall Pipelines 

9 2 3  1 Sewage outfall pipelines, lrke hydrocarbon lines, are also most 
often made of steel, but unlike gas and oil pipelines, they usually 
operate under gravrty flow, w th  much lower internal pressures, 
and therefore if leakages develop, the d~scharges w l l  not be as 
potentially impacthl as those from pressure plpeIrnes 

Outfall prpelrnes are Installed for the purpose of conductrng 
effluent out to a locat~on in the sea where effectrve d~lut~on and 
dispersron can be achreved The diffusers that are usually installed 
at the ends of outfall 11nes are the elements that require the most 
monitonng and rnspections to ensure that they are funct~on~ng 
properly Diffusers have to be regularly cleaned to remove accu- 
mulated grease, slrme and gnt Cleamng can be accomplished 
through flushing of the Ilne 



Y ~Marntenance and M~trgat~on of the Operational Impacts 
of Cables rn the Coastal Zone 

The great majonty ot faults that occur durlng the operating lltet~me oi 
modem telecommun~cat~ons and electr~c~ty cables installed In the rela- 
tiveIy shallow waters of the coastal shelf are caused, not from Inherent 
matenal fallures, but by phys~c-a1 damage from evtemal sources such as 
dredging operat~ons, fishrng equlpment, boat anchors, fish gnawing and 
abraslon from scrubbing on hard seafloor Although the Impacts that are 
del~vered to the marlne envrronment as a result of normal operatlons of 
the cables are not usually ser~ously degrading, nevertheless submanne 
cabIes must be mon~tored and inspec ted regularly In order to ensure that 
appropriate malntenance and mitigatory measures are appl led whenever 
called for 

Telecommun~cat~ons Cables 

9 3 1 1  For repeatered undersea systems, because of the h ~ g h  voltages 
~nvolved, the main operat~onal hazard is electncal safety To 
mit~gate thls hazard, all hlgh-voltage elements In these types of 
systems must be equipped w t h  key ~nterlocks, whlch prevent 
access to hazardous voltages, and cable repairs should not be 
conducted on cables that are energized 

9 3  12.  Typ~cally, repalrs done by ship are both random and infrequent, 
and therefore in some regions ~t is common industry pract~ce for 
several system owners to share a repalr ship, key repair personnel, 
tools and other malntenance resources T h s  arrangement allows 
rap~d, cost-effective response to system fallures 

Electnc~ty Transmlss~on Cables 

9 3 2  1 A few of the inore common causes of fa~lure of submarine 
electnclty transmiss~on cables are 

Impact from dredglng equipment from anchors, from 
commerc~al fishing equlpment, from bottom abraslon 

w breakdown of electrical ~nsulatlon from thermal electr~cal 
or mechanical stress 

defects ~n manufacture or ~nstallat~on 



9 3 2 3  Cable failures frequently result In explos~ve electrical short clrcults 
wthin the system, whlch can cause s~gnlficant damage The short 
circults are short-l~ved, slnce the installation 1s protected w~th clr- 
cult breakers wh~ch open automatrcally to stop the flow of current 
wthln a fraction of a second 

9 3 2 3  Once a failure rs detected, the exact locatlon of the damage must 
be p~n-pornted Some sophisticated techniques and equipment have 
been developed for use in locatlng cable defects, but very often 
human dlvers have to be called upon to find the exact locat~ons of 
cable faults Once the fault IS located, that portlon of the cable is 

Isolated from the rest of the system by closing particular valves 
wh~ch would have been Installed at strateyc polnts along the cable 
for emergency purposes 

9 3 3 1  Failure of HPOF prpe-type and LPOF self-contamed systems 
results rn the leakage of Insulating 011 in cases where the plpe or 
cable IS actually ruptured The HPOF systems have the potentla1 
for greater damage than LPOF, because of the greater quantlty of 
011 and the higher pressures that are marntalned In these systems 
The 011s used are of varying wscositles and of relatively low 
toxicity When spllled, they tend to flow easlly and dlsperse 
(HPOF and some LPOF 011s are usually biodegradable) 

9 3 3 5  In some cases, when relatrvely small leaks develop in submarine 
cables, operators tend to keep on pumping, to maintarn a slight 
posltive pressure T h ~ s  procedure 1s used to protect the cable 
system from further damage by prevent~ng contaminating matter 
such as sand or water from entenng through the damase break 
Wh~le contlnuatlon of pumpzng w l l  result ~n a greater discharge 
of 011 Into the surrounding waters than ~f pumplng 1s completely 
stopped contlnuatron of pumplng is probably more enwronment- 
ally fnendly because ~t may save a cable rnstallation, and thereby 
avo~d the cost, tlme and environmental consequences of having to 
pull In a new cable 



10 OPTIONS FOR ABANDONMENT OF PIPELINES AND CABLES 

Project sponsors should Include in thelr project planmg, 
cons~derat~on of ophons regarding de-comrmss~onmg, dlsmantllng 
or abandonment of p ~ p e h e s  and cables m the coastal zone, 
whenever such mstallaQons shall have reached the end of thelr I~fe 
cycle and are no longer requ~red In p l a m g  for the termlnahon 
and abandonment or removal of plpehnesl cables in the coastal 
zone, the environmental and soc~o-economic prob-lems associated 
wth  the d~fferent ophons should be carefully examrned 

10 1 For the safety of the pubhc and wldhfe, aU equipment and above- 
ground faclhhes should be d~smantled and removed, and the surface 
area of the land appropnately restored Wherever circumstances 
allow, cons~derahon should be gven to alternative uses of sltes and 
structures 

10 2 It 1s hkely that the process for removal of buned or submerged 
pipehes/ cables would probably generate negatlve environmental 
mpacts of s d a r  extent to those dehvered dunng the mstallatlon 
process The cost of mlh-gatmg such mpacts and of restoring the 
routes after removlng the plpelmes/cables must be assessed 

10 3 To avo~d the cost and environmental Impact of remomg unwanted 
pipelmes/cables from the coastal zone, it IS often acceptable to leave 
them m place If they are left m place they must be disconnected 
from any f a d t y ,  and p~pehnes must be purged wrth freshwater, air 
or inert gas, and capped at open ends 
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