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I.INTRODUCTION

Pakistanhasacoastlineofabout1050km whichtouchesIraninthewestand

Indiaintheeast.TheCoastisprovinciallybifurcatedintoSindhCoastandMakran

Coast.Thecoastalzoneupto12nauticalmiles(NM)fallsunderthejurisdictionof

GovernmentsofSindhandBalochistan,whilefrom 12NM upto200NM falls

withinthefederalgovernmentjurisdiction.

The coastal areas of Pakistan are

historicallyimportantforarcheologically-

important sites such as Bhunbore,

Ratookot,JunaBunderFort,andChander

Gupt Volcano.It is also of ecological

significanceforbeinghometoprotected

Ramsarwetlands,mangroveforests,and

thecountry’slargestnationalpark.

Although Pakistan’s coast is relatively

undeveloped, with the exception of

Karachi-side,therehasbeenagradualrise

in coastal pollution, due to rapid

populationgrowth,industrialisation,poor

sewage treatment, weak solid waste

management,andpatchyenvironmental

oversight.Thishasraised environmental

concernsforthe need forimplementing

effective and integrated coastal

management centered on ecosystem-

basedapproach,asthecoastalecosystemsarealsoasourceofnaturalcapital

forthelocalcommunities.

I. SourcesofCoastalPollutioninPakistan

Coastalpollutionistheintroductionofsubstancesinthecoastalenvironment

whichcanhaveanegativeimpactoncoastalenvironmentandhumanhealth.

Contaminantsorpollutantsthatenterthecoastalsoilandseawatermaybe

physical(e.g.garbage,heat),chemical(e.g.pesticides,oil),orbiological(e.g.

contaminatedwastewater,hospitalwaste).
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Eighty percentofcoastalpollution comesfrom land,from sourcessuch as

factories,farms,septictanks,andevencars,trucksandboats.However,the

majorsourcesofcoastalpollutioncanbeattributedto:

A.IndustrialEffluents
Industrialwaste is generated during manufacturing processes in factories,

industries,mills,and mines,among others.Examplesofindustrialwaste are

chemicalsolvents,paints,sandpaper,paperproducts,industrialby-products,

metals,andradioactivewaste.Unlikedomesticwaste,industrialwastecanalso

includehazardoussubstances,suchastoxicheavymetals,pesticides,industrial

chemicals,andradioactivesubstancesthatcanenterthemarineenvironment

throughriversandnullahs.

Everyyear,thousandsoftonsofuntreatedindustrialwasteisdumpedintothe

ocean,especially along the largestindustrialhub ofthe country –Karachi.

According to officialfigures,90 percentofindustrialeffluentand sewage

producedKarachiispouredintotheseaeitherdirectlyorviaLyariandMalirrivers.

B.DomesticSewage
Oneofthegreatestcontributortomarinepollution along Pakistan’scoastis

municipalsewage.About550milliongallonsperday(MGD)ofmostlyuntreated

wastewaterisentering the coastalwatersaffecting the coastalareas;the

problem canworsenifnoremedialmeasuresareundertaken.

C.SolidWaste
A cross-country research carried out by Germany’s Helmholtz Centre for

EnvironmentalResearch found thatPakistan’sIndusRiveristhe 2nd largest

contributortomarineplasticpollution.Localestimatessuggestthatanaverage

of164,332tonnesofplasticwasteenterstheArabianSeaeachyear.Alongthe

Karachicoastalone,approximately12,000tonsofsolidwasteisgenerateddaily,

whichexcludesindustrialandhospitalwaste.

Sourcesof

Coastal

Pollution



5

A considerableamountofmoneygoesintomanaginghugevolumesofsolid

waste.Rapid establishmentofnew housing sectors,industrialestates and

construction activitiescontribute to waste generation.The amountofsolid

wastesisexpectedtosubstantiallyincreasewiththerapidgrowthofpopulation

andeconomicactivity.Thecurrentpoorsolidwastemanagementpracticesneed

to be made more efficientand modernised.Lackofplanning,inappropriate

technologyandpoormanagementareobviouslythemainareasofconcern.This

requiresseriouseffortsfrom governmentauthoritiesand otheragenciesfor

effectivesolidwastemanagement.

D.Ship-breaking
Ship-breaking isthe dismantling and recycling ofdiscarded ships.Gadaniin

Balochistanistheworld’sthirdlargestship-breakinghub.Shipbreakingactivities

contaminatecoastalsoilandcoastalwaters,throughthedischargeofharmful

chemicals,suchasammonia,metalrust,oil,etc.AccordingtoareportbyNGO

ShipbreakingPlatform,approximately25% ofworld’sshipbreakingactivitywas

carriedoutinPakistanin2018,producing4.2milliongrosstonnage(GT)ofship

scrap.

E.OilSpills
Oilspillage and emissionsfrom shipsisanothersource ofindustrialcoastal

pollution.About2,500shipsand200oiltankersvisitKarachiharboureveryyear

throughtheManoraChannel.ThesourcesofoilpollutioninManorachannelare

bilges,washings from engine rooms ofvessels,discharges and leaks from

bunkering point,and leaks and smallspills occurring during loading and

unloading atoilpiers.Oily waste from city based sourcesincluding service

stationsalsoendsupintheharbourarea.

III.IMPACTSOFCOASTALPOLLUTION

Coastalpollution incursgreatcostson theeconomy,human health and the

marine/coastalbiodiversity.

Forexample,anoilspillcanhampermarinebirds’abilitytoflyifitgetsontheirfur

duringfood-hunting.Asaresult,seabirdsmaydieoutwhentheyarenotableto

fly,maintainbodytemperature,orfeedproperly.Additionally,oilfrom spillscan

alsowashuponbeachesandcontaminatenestingareasandfeedinggroundsof

birdsandseaturtles.

Similarly,becauseofuntreatedsewagedisposal,pathogenscanenterourfood

chain,andtransmitbacktousthroughseafood.Overtherecentyears,potentially

fataldiseasessuchastyphoidandcholerahaverisendrasticallynearcoastal

areasinPakistan,asaresultofpoorsanitationanddisposalofuntreatedsewage

intoriversandsea.

Anothereffectofmarinepollutionisthatalotofthewasteandlitterdumpedin

theoceaneventuallywashesuponbeaches,andhenceruinsbeachaesthetic

andtourism.Moreimportantly,marinelitteraffectsmarinelife,becauseitdisrupts

marinehabitatsandmarineanimalsoftenconsumeithumantrash,mistakingit
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forfood.Infact,marinelitterhasgivenrisetotheglobalproblem ofmicropolastic

pollution,whichiseventuallyisconsumedbyfish,crustaceansandzooplankton.

Humansare also affected asplastic entershuman food chain from direct

consumptionofseafood.Coastalcontaminationandpollutioncanleadtoseveral

healthrelatedproblems,suchasgastricandskinrelatedproblemsincludingskin

irritationandrashes.

IV. COASTALPOLLUTIONMANAGEMENT

Presently,thereisalackofproperregulationofcoastalareas,whichisparalleled

by poorcoordination among the governmentdepartments.This results in

duplicationsofinterventions,and a weakly-enforced mitigation measuresfor

pollutioncontrolincoastalareas.

WhileprovincialgovernmentsofSindhandBalochistanhavetheirindependent

CoastalDevelopmentAuthorities,federalgovernmentin2020announcedthe

establishmentofaNationalCoastalDevelopmentAuthority(NCDA).Additionally,

provincialEnvironmentalProtectionAgencies(EPAs)havetheirownmandateto

controlpollutionandprotectairandwaterqualityoftheirrespectiveterritories.

However,in thecaseofcoastalpollution,becausethesourceofland-based

pollutionisdifficulttofindandidentify,itisallthemoredifficulttocorrectand

control.Correcting the harmfuleffectscoastalpollution can be costly,asit

requiresheavyinvestmentstorestoreandprotectareasdamagedbypollutants.

Research organisations,such asthe NationalInstitute ofOceanography of

Pakistan,can help generatedata and surveysto studyand monitorcoastal

pollutionanditsenvironmentalimpactsonmarineenvironment.

Ingeneral,theproblem ofcoastalpollutioncanbebroadlyexplainedasbelow:

A.SewageTreatment
Duetoinadequatearrangementsfortreatmentoftheindustrial,domesticand

municipaleffluents,theyaredischargedintothecoastalwaters,wherecoastal

pollutioncanbecomeanultimatethreattothebiodiversityofcoastalecosystems.

Onewaytocombatcoastalpollutionistotreatsewagebeforedischargingitinto

the sea.Sewage treatmentisthe processofremovalofcontaminantsfrom

wastewater.Itincludesphysical,chemical,andbiologicalprocessestoremove

thesecontaminantsandproduceenvironmentallysafetreatedwastewater.Aby-

productofsewagetreatmentisusuallyasemi-solidwaste,calledsewagesludge

thathastoundergofurthertreatmentbeforebeingsuitablefordisposalorland

application.KarachiWater& SewerageBoard hasestablished threesewage

treatmentplants.Ofthetotal472MGD,theseplantstreatonly55MGDofsewage

andtherestfindsitswaytotheseauntreated.Fortheindustrialwasteof78MGD,

thereisonlyonetreatmentplantwithadesignedcapacityoftreating10MGD.

ThecitydistrictgovernmentofKarachihasplannedtosetupsixtreatmentplants

atseveralsitesforsewagewatertreatment.

B.SolidWasteManagement
SolidwastecollectionbygovernmentownedandoperatedservicesinPakistan's

cities currently averages only 50 percent ofwaste quantities generated.
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Unfortunately,none of the cities in Pakistan has a proper solid waste

managementsystem rightfrom collectionofsolidwasteuptoitsproperdisposal.

Much ofthe uncollected waste posesseriousrisk to public health through

cloggingofdrainsandformationofstagnantponds,providingbreedinggrounds

formosquitoesandflieswithconsequentrisksofmalariaandcholera.Inaddition,

becauseofthelackofadequatedisposalsites,muchofthecollectedwastefinds

itswaytodumpinggrounds,openpits,ponds,riversandagriculturalland.The

GovernmentofPakistan enacted the Pakistan EnvironmentalProtection Act

(PEPA)in1997whichprovidesaframeworkforestablishingfederalandprovincial

EnvironmentalProtectionAgencies(EPAs).OneofthefunctionsofEPAistoassist

thelocalcouncils,localauthorities,governmentagenciesandotherpersonsto

implementschemesfortheproperdisposalofwastessoastoensurecompliance

with the NationalEnvironmentalQualityStandards(NEQS).However,due to

weak institutionalstructures and limited capacities,solid waste and liquid

managementisnotadequatelyaddressedinPakistan.

C.HarbourPollutionManagement
AtKarachiPortenvironmentalmanagementsystem hasbeenputinplacewhich

spellsthatOverboardValves(OBV)maybelocked,chainedandsealedduring

stayofvesselsattheport.NoshipisallowedtopassitsbilgesthroughOBVinthe

harbourarea.Moreover,shore reception facility according to MARPOL-73/78

AnnexIhasbeenmadeavailablethroughprivatecontractors.Oilspillswhichare

acommonphenomenonofcommercialfishingandhavedetrimentaleffectson

coastalenvironment,whichneedtocontrolledthroughstrictregulationbythe

PakistanMaritimeSecurityAgency(PMSA).

D.PublicAwarenessRaising
Creatingpublicawarenessonpollutionanditsthreatsisoneoftheimportant

componentsofpollutionmanagementstrategies.Awarenessprogrammesrunby

thegovernmentandcivilsocietyorganizationsarenecessarytopromoteproper

wastedisposal,andrecyclingandsensitisethepublictowardspollutionthreats,

changingtheirattitudetowardsenvironmentallyresponsiblecitizenship.

V.CONCLUSIONS

Oneofthemainreasonsbehindmarinepollutionispoorsanitationandsolid

wastemanagementduetolimitedfinancialinvestmentsandweaksanitation

infrastructures.InadevelopingcountrylikePakistan,theprimeproblem hasbeen

thelackofinvestmentindevelopingefficientandresilientwastemanagement

systems.

Inabidtominimiseplasticpollutionfrom enteringoceans,manyAsiancountries,

likeChina,havebannedimportsofplasticwasteinrecentyears.Pakistanhas

followedaslightlydifferentsuittocurbplasticpollutionfrom enteringintorivers.

MinistryofClimateChangeandPakistanEnvironmentalProtectionAgencyhave

recentlyimposedabanonpolytheneplasticbagsinIslamabadinaneffortto

reduce,reuseandrecycleplasticwasteproducedinthecapitalcity.Similarly,

GovernmentofSindhhasissuedarecentnotificationtodiscouragesingle-use

plasticbagsintheprovince.
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Additionally,weakenvironmentalregulationincoastalareashasledtooversight

ofenvironmentalissuesarisingfrom industrialeffluentsdischarge,oil-spillage,

ship-breaking,overfishing,andthelike.Itisthusneedofthehourtoprotect,

preserveandresponsiblyandsustainablydevelopPakistan’scoastalareasina

waythatpromotessustainablelivelihoods,andnurturesuniqueecosystemsof

theregion.

VI.RECOMMENDATIONS

Inordertotackletheproblem ofcoastalpollution,thefollowingpolicyoptionsare

proposed:

Immediate:

i. Commissioningofanindependentsurveyontheenvironmentaldamages

tocoastalareascausedbypollution,withparticularfocusonlossesand

costsincurredontheeconomy,humanhealth,andcoastal/marine/deltaic

ecology.

ii.Immediatebanongarbage-dumpingalongcoastalareasofPakistan

iii.Improved ship vessel-trafficmanagementand regulationbyMinistryof

MaritimeAffairstomitigateavoidablegaseousemissionandeffluents.

iv.Strictregulationforsafetransportationofships,oiltankers,boats,naval

fleet,etc.tocontrolandmitigateoilspills,throughthedevelopmentofa

contingencyplanbythePakistanMaritimeSecurityAgency(PMSA).

v.Mass awareness raising to sensitise the public about negative

consequencesonmarinelifeofplasticpollutionandimpropergarbage

disposal.

Medium-term:

vi.Effective sewerage treatmentplantsto treatindustrialand municipal

wastewaters,paralleledbystrictcomplianceofNEQSforindustrialand

municipalwasteeffluents

vii.Properregulationofship-breakingsectorinGadani,Balochistan,toensure

toxicchemicals,heavymetals,oil,etc.arecontrolledandnotdisposedin

coastalzone.

viii.Reduction,Re-useandRecycling(3Rs)isoneofthebestwaystodecrease

solid-wastepollution.Domestictrash,suchascans,bottles,paper,and

cardboardcanbereusedorrecycled,whichshouldbepromotedthrough

at-sourcesolidwastesegregationbyrelevantmunicipalauthorities.

Long-term:

ix. Capacityenhancementofregulatorybodies,such asSindh Coastal

DevelopmentAuthority,BalochistanCoastalDevelopmentAuthorit,and

NationalCoastalDevelopmentAuthority,EPAs,PMSA,NIO,tofulfiltheir

mandates with reference to coastal surveillance and coastal

environmentalprotectionandpreservation.
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x. Implementation ofIntegrated CoastalZone ManagementPlan for

Pakistan that was prepared by Sindh forest department and

InternationalUnionforConservationofNature(IUCN)in2011,butcould

notbeimplemented.Itincludesconcreterecommendationsregarding

thedevelopmentofanIntegratedCoastalZoneManagementStrategy,

complementedbyFive-YearPlans.

xi. RegularresearchstudiesanddatacollectionbyNationalInstituteof

OceanographyPakistan(NIO)regardingcoastalpollutants,andtheir

environmentalimpacts.

xii. Strengthenmunicipalsolidandliquidwastemanagementsystemsin

Pakistan through financial investments in municipal sanitation

infrastructure.Thisshould ideallyinvolve investmentsin developing

and/orrenovatingsewerageandsanitationinfrastructureparticularlyin

urbancentreslyingalongriverbeltsandcoastalareas.

xiii. Effective coastal regulation and environmental pollution control

through strengthened coordination between relevant provincial

authoritiesanddepartments.Forexample,theSindhandBalochistan

CoastalDevelopmentAuthorities can jointly lead underambitof

NationalCoastalDevelopmentAuthoritytocomprehensivelyaddress

thecountry’scoastalissuesthroughavoluntarypartnershipbetween

thefederalgovernmentandprovincialcoastalprotectiondepartments.

The program can provide the basis forprotecting,restoring,and

responsibly developing Pakistan’sdiverse coastalcommunitiesand

resources.


