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1. BACKGROUND AND HISTORY OF THE PROJECT
1.1. BACKGROUND OF THE PROJECT
1.1.1. REQUIREMENTS OF THE CONVENTION AND RELATION OF THE PROJECT

In India, Pakistanand Bangladeshall locatedin SouthWestAsia, shipswere brokenup at inter-tidal
zonssin asocalledii B e a cMeit rhgvaythatenjoyedheydaginthe9 0 6 s .

In the beginningof the9 0 &hipswerebeingdemolishedwithout sufficient cleaningworks, stripping
of residualoils andwastewater, oncetheywere groundedn the intertidal zone.Becauseof this, fatal
accidentsof explosions/fireby flammablegas,fall from high places, etc., were taking place Serious
environmentapollution by the hazardousnaterialssuchas variouskinds of oil, scientific substance
andheavymetalsonboardthe shipsbecamea big concern Moreover healthhazardwvascreatedbecause
workersdid notuseernoughprotectiveequipmenigearandworkedundercruelworking conditiors.

With this backdrop,environmerdll and humanrights groups pointed out issuesof the industry and
criticised the major shippingcountriesandshipbuildingcountriesthatthey were exportingpollutionsto
theseshipbreakingcountries.

Under this situation, ship recycling countriesas well as shipping and shipbuilding countrieswere
requiredto responséo theseissuesandthe guidelines weremadeasunder

a. IMO Guidelineson ShipRecycling(IMO ResolutionA962(23)Decembef003)

b. Safetyand Health in Ship-breaking:Guidelinesfor Asian Countriesand Turkey (ILO May
2003)

c¢. TechnicalGuidelinesfor the EnvironmentallySound Managemenof the Full and Partial
Dismantlingof Ships(UNEP BaselConventionMay 2002)

Although therewill be environmentalissuesand labor safetyissuesin the processof ship recycling,
ILO guidelineis focusedon laborsafetyandBaselguidelineon preservatiorof the environmentBoth of
the guidelineshave specified that facilities needto be providedin the ship recycling yard and the
recyclingprocesof the ship,but no requirematson the ships to berecycled.

Besideghe above Guidelineof InternationalMaritime Organization(IMO) pointsto the requirements
to betakenby the stakeholder¢shipbuilderspperatorsshiprecyclingyards,etc.)from cradle(building)
to %rave(recyclng) of ships comprehensivelyn variousphasesThe draft final guidelinewasadoptedat
49" MEPC in July 2002 and resolvedat 23° plenary meetingin December2003 as Resolution
A.862(23).

Thereafter drafting of the internatiomal framework on ship recycling discussedwhetherthe Basel
Convention(the Basel Conventionon the Control of Transboundaryvlovementsof HazardousNastes
andtheir Disposal)can be appliedto internationallynavigatingship or not. Thereafter IMO took the
initiative to draftthe conventionfor shiprecyclingand The Hong Kong InternationalConventionfor the
SafeandEnvironmentallySoundRecyclingof Ships,2009wasadapted.

1.1.2. SHIP RECYCLING CONVENTION

The Hong Kong InternationalConventionfor the Safeand EnvironmentallySoundRecyclingof Ships,
2009 (hereinafterreferredto asfi t 8 e n v e nwabsanlapt@dl5" May 2009 and regulatedfollowing
requirements.

Appliedto Ships(commerciakhipmorethan500GT)

Ship Recyclingfacilities (placeof shipsto berecycled)
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() Requirements$o Ships

Restrict to use Asbestos,PolychlorinatedBiphenyl: (PCBs , Ozone Depleting
Substancedjazardougpaintsfor the newbuilding ship

Provisionof Inventoryof Hazardousviaterials(IHM) which indicatenameandtype,
locationandvolumeof hazardousnaterials.

Periodical inspection by competentagency of the flag nation or recognized
organization

(2) Requirementso ShipRecyclingFacilities

Soundoperationand managemento mitigate envronmentalpollution andindustrial
accidents required

Provisionof Documentfor Authorizationof Ship RecyclingFacility (DASR) by the
competentauthority or recognizedorganizationof recycling nation and periodical
inspection

(3) Requirementso ShipRegy/cling Process

Ship owner shall finalize the Inventory of HazardousList and basedon the
informationfrom shipowner,shiprecyclershallprovide Ship RecyclingPlan(SRP)

Approvalof SRPby ShipRecyclingnation

Final Inspectionby flag nation (Conformity of IHM andactuals h i goridiionand
confirmationof approvedSRP)

Issueof InternationalCertificateof Readyfor Recycling(ICRR)
Recycling
Notationof completionof recyclingto theflag nationandrecyclingnation.

Shiprecyclingprocessn accordanceavith therequirement®f the Conventionis shownbelow.
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Figure1-1Ship RecyclingProcessn accordancevith the Convention

4 Entryinto forcethe Convention

This Conventionshall enterinto force 24 monthsafter the dateon which 1) not lessthan 15 States
have either ratified, acceptancer approval 2) the combinedmerchantfleets of the Statesconstitute
not lessthan40 per centof the grosstonnageof thew o r | mr@hantshipping and3) the combined
maximumannualship recyclingvolume of the Statesduring the precedingl0 yearsconstitutesiot less
than3 percentof thegrosstonnageof thecombinedmerchanshippingof thesameStates.

Looking at the requirement®f entryinto force at the presentime, the total volume of world merchant
fleetattheendof 2014is 1,167million grosstons,requiredtotal tonnageof the contractingandratifying
countrieds 466.8million tons.

In addition,the shiprecyclingrecordis the peakin 2012,then14 million tonsin the yearbecomebasic
figure, but India alone hasa record of 12.21 million grosstons. If either "China", "Bangladesh"or
"Pakistan"ratifies and India ratifies it, it can satisfy the ently into force requirementfor the ship
recyclingcountry

1.1.3. INTERNATIONAL SHIP RECYCLING SITUATION AND ITS ISSUES

After adoptionof the Conventionin May 2009, only France Norway, CongoRep.,haveratified the
conventionasof February2016 Thus it will requiresomeyearsto satisfythe entryinto force conditions
to becomeeffective. On the other hand, EU publishedtheir Ship Recycling Regulationin 2013
(hereinaftereferredto asfi E U S Rt&cily) to excludeshiprecycling facilities by flbeachingmethod to
becomeeffective at the end of 2018. The EUSRR also recommendhe memberstatesto ratify the
Conventionwhich may accelerateother countriesto ratify the Conventionand expectedo satisfythe
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entryinto conditionswithin afew yearsfrom now..

However,EUSRRis explicitly aimedto eliminate ship recycling by the beachingmethod.The EU
regiond regulation § a comprehensiveamendment that shiftso the Ship Recycling Convention
compliant procedurérom the Basel Conventiecompliant procdure, which has been thmasisof the
comprehension to ship recyckn far Although the provisions of the Recycling Convention are
incorporatedto the EU regional regulations they aresome requirements to lmatisfied by Ship
Recycling Facilities as a requiremdatadded to the Ship Recycling Conventidém.case of facilities
outside the EU, in addition to the approval by the recycling country, the EU regsmudationare
subject to approval by the EU after application by the facility, review byapipdication by EUand
review byfield survey, wherebyhe facilityunless it is posteth the EU List vessels of EU flags cannot
be recycled at the facility.

This additional requirementasexpanded in the process afazdination with the EU Councithich
has a strong influence by the Basel Convention, and the EU Parliament Environment Committee passed
a draft amendment prohibiting beachiog March 2013 Subsguently, the EC and the EU board of
directors concerned with such amendmbascoordinaéd with the EU Executive Committee, working
with Japan, etc., impermeable floor and appropdaténage facilities were statéustead of banning of
beaching.

If the EU SRR is applied beforethe Ship Recycling Convention,EU-registeredships may not be
recycledin the three countriesof India, Bangladeshand Pakistan,which hold more than 70% of the
world's shiprecyclingcapacity Ship recyclingis not simply anindustryfor recycling,but alsohasroles
suchasadjustmenbf supplyanddemandof shipsin internationalkshipping,promotionof eliminationof
substandardships,andthe situationwherethe ship recyclingcapacityof the world is drasticaly reduced
mustbe avoidedinternationally

Ship Recycle ConventionrequiresSafe and EnvironmentallySound Ship Recycling regardlessship
recycling method. Japanhas the stancethat requirementsof the Conventioncan be achieved by
fibeachingmethoa with further improvementof the facilities, managemenmethod, ship recycling
processeducationandtraining for workers,etc.,thenconsideringthe assistancéo India world largest
shiprecyclingnation.

India alsomade"Ship BreakingCode"in 2013,andsomeprivateshiprecyclershaveaggressivefforts
such as starting environmentalmeasuresln addition, ship owners'associationsn Asia, Japanand
Europehaveexpresseappositionto the exclusionof beachingandexpressedupportfor securingsafe
andenvironmentallyappropriateshiprecyclingcapabilitythroughimprovedbeaching.

1.2. SHIP RECYCLING INDUSTRY IN INDIA

While 2006 to 2015 India, BangladeshChina and Pakistanshares92.7% of total tonnagebroken.
Amongtheselndia rankstop with about29.4% of total tonnagebrokenfollowed by Bangladest27.2%,
China22.1%,and Pakistan14.0%and many of ship ownersin the world are heavily rely on India for
recyclingof their ship.
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ShipRecyclingVolume (Uniti: 10,000GT) Spain
Country 2015 20062015 Turkey 5 qags 004% Korea
Spain 8 8 366% L
Korea 6 3
Pakistan 4,598 2,797

Turkey 752 733

Others 330 727.7

Averageshareby country20062015

Figure1-2 Comparisorof shiprecyclingvolume by majorshiprecyclingcountries

Shiprecyclein India beganin the 1960sfor the recoveringfeusingmainly for steelscraps Kolkata
and Mumbai werethe centersbut in the 1980's, they movedto the Alang / Sosiya district of Gujarat
State,and maintainingthe world' s largestrecycling capacity.The ship recyclingfacility has167 yards
coveredby the Gujarat Maritime Board (GMB) along the about9km long coast.130 ship recycling
companiesreleasingyardsfrom GMB. Thewidth of the plot is 30 metersminimumto 120m, butthere
arealsosomeoperatorsvho own andoperateadjacenplots.

Along theyards extendingnorthto south,four lanesof accessoadsareprovided whichis converent
for transportatiorof productgoodsand equipmentAlso along the roadto the Alang / Sosya district
spcializedwarehousesangingfrom dishesremovedfrom the ship to dieselmain engines arelined up.
Theseare also operatedwith GMB approval. Public utilities and facilities are provided with water
service,Red CrossHosptal, firefighting facility, police station,post office, bank, customsoffice, and
also training facilities for workers The steel suppliedfrom ship recycling covers about 3% of the
domesticconsumptionThe industryhasbeengreatlycontributingthe regionalindustrywith employing
directly about20 thousandvorkersand500thousandndirectly.

In responseo the labor and environmentalissuesmainly pointed out by foreign organizationsand
NGOs,etc.,the GujaratMaritime Board Ship RecyclingRegulationg2003) establishedegulationson
ship recycling. For strengtheningegulations,prior to the acceptancef ships removal of hazadous
mterialsin advancegasfree of tanksbeforerecycling work, issuanceof inspectionand certificate of
explosivesmanagementiepartmenpf Gujarat StatePollution Control Board are included. Regarding
the implementatiorof safetymeasuresgainstasbestosemovalduring recyclingwork, implementation
of safetyand healthtraining for worker, and asto the managemenof waste,improvementhavebeen
madetaking measuresuchasnewly constructingand managingvastetreatmenitoragefacilities called
" TreatmentStaage,DisposalFacility (TSDF)in the samearea.

In India, the SupemeCourt Orderconcerningship recyclingwasissuedon Septembe6, 2007.Based
onthis SupremeCourt Order,Ship BreakingRegulation2013wasformulatedin March2013.

1.3. NATIONAL DEVELOPMENT PLAN RELATED TO THE PROJECT

Governmenbf India (GOI) setforth the promotionof Ship relatedindustry including shipbuildingand
othersin their 12" Five YearsDevelopmentPlan (April 2012to March 2017)targetedio promotethe
creationof 2.5 million work opportunitieswith shiprelatedindustriesby promotingfurtherdevelopment
of the infrastructures.Also, GOI claimed to provide regulatory framework correspondingto the
internationakonventionsadoptedy the InternationaMaritime Organization(IMO).
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1.4. BACKGROUND AND HISTORY OF THE RQUEST OF THE PROJECT

Ship recycling industry has already been establishedas an importantindustry in the province of
Bhavnagarprovince of Gujaratstateandis expectedto developin the future as a bass of important
industriesin the district, while improving environmentabndoccupationakafetyis urgentandthenShip
BreakingCode2013(SBC) wasestablishedindits contentsare more severethanthoseof GMB's ship
recycling rules, including 1) preparationand approvalfor anchorageand beaching,2) ship recycling
Enhancerant of the licensingandapprovalsystemof the ship owners,3) gasfree obligation provisions
for safefor hot work to the owner,and4) strengtheningemovalof hazardousnaterialssubstance
advance

However, comparedwith China and Turkey, which hawe facilities complied to the Convention
facilities that complied the Ship Recycling Convenion are not being developedwell. Ministry of
Shipping,of Indiawhich is the regulatoryagency,jntendsto increaseandmaintainship recyclingorders
by recognizingthe trend of ratification of the global ship recycling conventionand developingthe
facility comply with the Convention

On the environmentalaspect hazardougmaterialsgeneratedoy ship recycling may deterioratethe
coastalenvironmentand put the workersin danger Therefore,it is expectedhat it will contributeto
solving problems such as environmental conservationand labor safety, by improving facilities
complying with the conventionandappropriatelynanagingandprocessing

The world total dismantlingtonnagein 2014 is 22.77million grosstons,and India is the No. 1 (6.8
million tons)in the world, with about30% of the world share 97% of which are processedn Alang /
Saosiyain Gujarat

However,thereare problemsin the operationaprocessf ship recyclingandthe methodof removing,
storing and treating various hazardousmaterials etc. generatedn the ship recycling process,and for
exanple, 1) explosion/ fire accidentcausedby flammablegasetc. and high- occurrenceof a serious
accidentsuchasa worker'sfall from high place 2) seriousenvironmentapollution dueto residualoils,
chemicalsulstancesheavymetalsetc. onboardthe ship, 3) concernof workers'healthdamagedueto
the poorwork environmenbof workers,etc.is enlisted.

To addresgheseissuesnot only the counties wherethe ship recyclingfacility is located, but alsothe
shipping counties using it and internationalmaritime agency as the internationalframework to be
tackledtogether,"The Ship RecyclingConventio which Japanesgovernmenis the major proponent
wasadopted This Conventionis atreatyfor obliging vesseldo be sert to facilities whereshiprecycling
is beingcarriedoutin anappropriatgprocesghatdoesnot pollute the environmentndsecurehe safety
of workers

Althoughthe Indian governmentasnot ratified the Convention hasbeenworking to modernizeship
recycling facilities basedon the expectedincreasein demandfor environmenrdl recycling facilities
comply with the Conventionadoptedby the Conventionand the importanceof shippingandrecycling
industryin India.

Ontheothe hand,for shiprecyclingfacilities, asof theendof February20160out of 167 yards,4 yards
was receivedthe Statemenbf Compliance(SOC) from a classificationsocietyas a facility complied
with the Convention However,in orderto implementshiprecyclingin safeandenvironmentallysound
mannerin the global shipping it is necessaryo further secureémprovementjncluding the necessityto
securea yard with SOC and the importanceof maintainingthe industryin the Bhavnagar,Gujarat
including the maintenancet the remainingyardsand wastedisposalfacilities. With thesebackground,
improvement of existing ship recycling yard by fAShip Recycling Yard Improvement Projecd
(hereinaftereferredto asfithe Projecd) is requiredby the Indiangovernment.

Basedon the requestfrom the Governmenif India concerningimprovementof Ship RecycleYard,
andthe opportunites of the Japanrindia SummitMeetingin Septembef014and December2015,this
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surveyis aimedat to surveythe objective of the Project, outline, project cost, project implementing
organization,operation/ maintenancesystem,environmentaland social considerationnecessaryfor
examinatiorto beimplementedasJapaeseYen LoanProject.

1.5 COOPERATION BY OTHER DONERS AND/OR INTERNATIONAL
AGENCIES

As to the improvementof the ship recycling industryin India, no other donersand/orinternational
agenciesarerecognizedn so far. It is however,JapanFederationof Basic IndustryWo r k &Jmiahss
(JBU) of Japarthathasdecidedio assisindianworkersin Shiprecyclingindustryby the resolutionthat
IndustiALL will supportearliestratification and entryinto force the Conventionat IndustrALL Global
World Conferencavasheldin November2014in Nagasaki,Japan.

After that JBU concludedthe supportagreementwith the Steel, Metal & EngineeringWor ker s 0
Federationof India (SMEFI, Mumbai) and Alang Sosiya Ship Recycling and General Workers'
AssociationfASSRGWA).Contentf the cooperatiorareasfollows.

(1) Contentsof the Cooperation
Duration: 3 years, Total cost5 Million Japanes&en

1% Year,to assisto build training centerin Alang
2" Year,to train workers
3" Year,to supplytrainingequipment

J B Udbgaperations the continuationof the overseasctivity of FNV BondgenotenNetherlands,
for exclusivecooperatiorin Alang relatedto shiprecycling.Training centeris underconstructiorat
thesite FNV owned with acostcomponentf 3 Million Japanes¥en.

(2) Targetof Trainingandits Implementation

Targetgroup of the training arethe workersbelongng to SMEFI and ASSRGWA andthe first
training given to the trainers and then the workers. Training material such as video, will be
providedby the Indianlaborunion.
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2. PRESENT CONDITION AND ISSUES OF THE INDUSTRY

PRESENT CONDITION AND ISSUES OF SHIP RECYCLING PROCESS

In Alang/ Sosiya,ship recyclersinitiated their businesgrom theearlyl 9 8 Byahe beachingmethod
which recycling works hasbeendone by the processof ship is groundedat the intertidal zone and
primary dismantlingat the samearea,thenlargeblock is pulled up to the recyclingyard. Early in 1990s
GMB adoptedthe 1993 Ship-breakingRegulationsand startedto put emphasisn labor safetyandthe
environmentFurthermoreasthe Ship-BreakingCodeof India 2013is establishedfurtherimprovement
of the shiprecyclingfacilitiesandmehodto establishsaferrecyclingprocessy the beachingnethodis
initiated, and worker® safety education and training is carried out for the labors and more
environmentallyfriendly.

2.1

2.11. PRESENT CONDITIONS OF THE SHIP-RECYCLING PROCESS IN ALANG
/SOSIYA
() CurrentShipRecyclingProcess

Shiprecyclingoperationsonductedn the Alang/Sosiyadistrict areshownin Table2.1. Therecycling
consistsof 11 stagesthe beachingprocessstartsfrom ship-anchoringat an offshorepoint 12km away
from the beach followed by inspectionscarried out by severalauthoritiesand governmenbffices then
shipwill be beachedThe shipgroundedn theintertidalzoneis staredthe recyclingwork of the hull in
this intertidal zone.As recyclingwork progresseghe hull with increaseduoyancyis graduallydrawn
to the land side by the winch, and proceedgo recyclingwork on the coast.This flow is shownin the
following Table2-1 Proces®f ShipRecyclingProjed

Table2-1 PresenBhipRecyclingProcesdeforethe Hong Kong Convention

1) Shipsfor recyclinganchorl2kmoff the BhavnagaPort
2) GMB, SPCB Port Authority ,GPCB, Customsoffice carry
outinspection

1

1 | InspectionPreparatiorof Certificates

2 | Beaching 1)Proc\e/dureo obtainbeachingpermit
(Dependson the High Tide and Ship | 2) Detailedinspectionby the CustomOffice , GMB, GPCPB
Type) 3) Issuancef beachingpermituponpassingnspections
4) Beaching
3 | 1) Recovery of heavy Oil & | 1)All thetanksshallbesubjectto preliminarychecking.

RemainingOil 2) Upon completing inspection by the customsoffice, radar,

2)Cleaningof oil tank& fuel tank

3)Disconnectingfuel & lubricant oil
pipes

4) Inspectionfor gasfreechecking

GPS, VHS satellite communication system, antennashall be
destroyed
andremovedrom the ship

3) Cleaninganddisposalbf all oil andoily waste

¥

Recovery of unused materials or
remainder.

1) Marking on the cylinderby the Safetyofficer.

The remaining gas in the cylinder shall be dischargedto the
unlesstheyaretoxic.

2) The emptycylindersshall be takenout of the ship and
storedin thedesignatedtockyard.

¥
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Collection of bilge water and other
relatedwastematerials

1) Inspectionof the bilge tanks.

2) Collectionof bilge waterby meansof tanklorry to carrythem
to thetreatmenplantat Alang.

3) Thoroughcleaningof the bilge tankrequired

Obtaining i F r fo@ Contamination
Cer t i fom&GRABe 0

1) As theresultof G P C BlidspectionFreeFrom Contamination
Certificationissued.

2) Fire Safetylnspectionand ObtainingCutting permissionfrom
GMB.

¥

Recoveryof reusableand recyclable
materials

1)Draftaninventorylist of the reusablematerialspreparedy the
Safety Officer and the owner of the ship recycle Yard. Thenthe
owner of the recycling yard places the salable materials and
equipmento anauction.

2) All thematerialsshallbetakenout of the ship.

4

Disposal of asbestos and other
insulationmaterial.

1) Checkingthe inventory list and actual situation of asbestos
within the shipby the safetyofficer.

2) Cleaningof all spaceswhere asbestosmay be stocked or
transportedto avoid any chemicalreactionof asbestor glass
wool.

3) The work shall be carriedout by well trainedexpertswearing
specialty protective gear and equipmentsuch as masks,glasses,
andhelmets.

4) Dischargeof asbestosand or glasswool out of ship and
transportatiorof themto TSDF.

¥

1) Cutting big size blockson the ship
and transportingthem to the yard or
droppingthemto theinter-tidal zone.

2) Transportinghedroppedblockson
the land or on the beachby meansof
winches. At the recycle yard these
blocksarecutandslicedto smallersize
to enable transportationto the Ship
RecyclingFacilities

1) Cutting hull of the ship to big size blocks, then droppingthe
blockto theinter-tidal zoneusingwinch or cranes.

2) Whenthetide is low to be a workable zone,the workerscut
theblocksto smallersizesto transporty winchesor crane.

3) Paintchipsor oil stainson the blocks are wiped and cleaned
beforetheblocksaretransportedo therecycleyard.

4

1) Shipbreakingatthe Beach.

2) Ship breakingat the beachenables
usageof additionalequipment

1) As the ship losestotal weight by being cut into blocks at the
inter-tidal zone, it is gradually pulled to the beachwhich allows
cranedo transfermaterialon boardto therecyclingyarddirectly.

2) The heavyequipmenbf the ship, suchasthe mainengineand
generatois unloadedisingcrawlercranes

¥

Blockstransportedo therecycleyard
usingcraneor winchesarecut, sliced,

andsold.

1) Big sizeblocksarecutto smallersizeblocks.
2) Theblocksarecut, slicedto the suitablesizefor delivery
3) Delivery

SourceJICASurvey Team

()

FundamentaRequiremerd of the ShipRecyclingConvention

10
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Ship recycling procesaunderthe Conventionrequestedo the ship recycling facilities to provide Ship
RecyclingFacility Planin advanceto demonstratehe establishmenof the workes safetysystemand
managemensystemfor the HazardousMaterials then ship recycling facilities are also requiredto
preparea ship recyclingPlan (SRP)for eachship theyrecycle.Furthermorethe recyclingfacilities are
requestedo ensuresafefor entryandsafefor hot work. Recyclersarealsorequestedo preventadverse
effectsto humanhealthandthe environmentmakingthe mostuseof the inventorylist of asbestosand
otherhazardousnaterials.

Table2-2 Main Requirementsf the Ship RecyclingConvention

1| Application of the | Commercialshipsengagedn internationalvoyagenot lessthan 500 GT

Convention andshiprecyclingfacility
2| Requirement on| a Prohibitedto install AsbestosPCBs, Ozonedepletingsubstances
Ships antifouling compoundandsystento newship
b Provision of Inventory of HazardousMaterials (IHM) which
includesdefinition, location,and quantity of HazardousMaterials
(HMs) onboard.
c Periodic inspectionof ships by competentauthority of the flag
stateor anorganizatiorrecognizedy them
3| Requirement on| a Soundoperationandfacilities to minimize environmentapollution
Ship  Recycling andworkersinjury
Facilities b Approval of ship recycling facilities by competentauthority or a

recognized organization of the recycling state. Document for
Authorizationof Ship RecyclingFacility and periodical inspection

of them.
4| Ship  Recycling| a Finalization of IHM by ship owner and provision of Ship
Procedure Recycling Plan (SRP) by Ship Recycling Facility with the

cooperatiorof the shipowner.
b Approvalof SRPby therecyclingstate.

c Final inspectionby the Flag state(inspectionof IHM with actual
shipandconfirmationof approvedSRP)

d Issue of the International Certificate of Ready for Recycling
(ICRR) by the Flag state.

e Shiprecycling

f Information of completionon ship recycling by the ship recycling

facility to theflag stateandrecyclingstate.
Source;Summarizedy the SurveyTeambasedon HKC

3 Evaluationandtasksfor requirement®f Ship RecyclingConvention

In responséo the requirement®f the ShipRecyclingConvention jtemsnecessarjor dealingwith the
Conventionare summarizedy studyingthe currentstateof the Indian laws andregulationsconcerning
ship recyclingandthe currentstateof recycling processasfollows. In the Ship RecyclingConvention,
technical guidelinesfor facilities were not described and tasks and necessarnjimprovementswere
evaluatedfrom the recycling methodand facility aspectsaccordingto the requirementsof the Ship
RecyclingFadlity Plan(SRFP).

1) Issuesftherecyclingprocess
In the ship recycling processwork proceduresgnvironmentalmeasuressafety measuresfacilities,
etc.aremanagedindremarkablyimprovedby SBC etc.,in recentyears In particular,the processat the

recycling preparatiorstagerequiredby the Ship RecyclingConventionandthe currentapplicablelaws
of India canbe comparedasfollows andit canbe seenthattherequirementgresatisfied

11
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Table2-3 IMO ConventionRequirementsn Ship RecyclingProcesandits Conformity in India

ShipRecycleConvention Statusof India Conformity

Ship owner shall provide and maintain| Confirm ship ownes inventory and| Conformed

Inventoryof Hazardousnaterials obtain Gas Free certificate for Man

Recyclefacility shall haveapprovaland| Entrance& HotWork

periodicalinspectionby the authority

Shipownershallfinalize the Inventory

Recycle facility shall provide Ship| Recyclefacility shall provide Recycle| Conformed

RecycleFacility Plan(SRFP) Facility ManagemenPlan(RFMP)

RecyclecountryshallapproveSRFP State Pollution Control Board (SPCB)| Conformed
will approveRFMP

Ship owner and recycle facility shall| Recycle facility shall provide Ship| Conformed

cooperateto provide Ship RecyclePlan| RecyclePlan(SRP)

(SRP)

RecyclecountryshallapproveSRP State Maritime Board (SMB) will | Conformed
approveSRP

Flag state shall carry out final | State Maritime Board with evaluation| Conformed

inspedion(Inventory and ship condition| with relative organizationand inspect

with confirmationof approvedSRP) jointly, then Non Objection Certificate

Recycle country shall provide| (NOC) for shiprecyclingwill beissued

Interretional Certificate of Ready for

Recyling (ICRR)

However,contraryto establishmenbf documentatiorandinspectionand approvalsystemselatedto
the preparationstage,actual beachingmethodsstill have many points to be improved in terms of
environmentaland occupationalsafety considerationsPartialarly in the beachingmethod,it can be
pointed out that it is difficult to completely remove various hazardousmaterials as work before
recycling In responséo therequrementsof the Convention it shouldbe addressdthefollowing points
asaparticularissue

a. Safetyand adequateremoval of residualoil, explosive/ flammablegasin the tank after
beachingpeforerecycling;

b. Saferemoval of harmful paint after beachingand preventionof intertidal zone and soll
contamination

c. Preventiorof falling of contaminatedhull block into intertidal zonein dismantlingprocessn
intertidalzone

d. Preventiorof soil, groundwateandair pollution in recyclingprocessesnland and

e. Furtherimprovemenbf safetyandhealthof workersin recyclingprocess

Currently,in India, with respecto residualoil, explosion/ flammablegas,it is requestedo carry out
gasfree at the shipowner'sesponsibility,but securingfuel necessaryor moving the ship to beachand
groundingfrom the point of view, it is difficult for the ship ownersto precleanthe tank completely.
Regardinghe hazardousoxic paintof the bottom,measureso preventthesepaintsfrom contaminating
the oceanor soil during the procesf recyclingarenecessarin orderto directthe beachingdirectly to
thecoast.

The Ship Recycling Conventionprohibits the use of antifouling system(AFS) including tributyltin
(TBT), etc. However,for paintscontainingTBT, "InternationalConventionon the Control of Harmful
Anti - fouling systemon Ships,2001"(hereinaftereferredto asthe" AFS Convention cameinto forcein
2008,but manyvesseldaveceasedisingit before200Q For thesehazardousindflammablepaints,it is
recommendedh the Ship RecyclingConventionGuidelinesthat hazardas paintsand paintswith high
flammableshouldberemovedprior to cuttingif available.

12
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In the currentshiprecyclingprocessit is impossibleto completelypreventthe paint piecefrom falling
off whenthe hull block s cut off, but measures$o preventthe block from falling into theintertidalzone
andthoroughlyrefurbishthe paintpiecewith theyardsshallbe consideredn this project.

Figure2-1 Wasteoil spill in theshiprecyclingprocesg2011)

2.1.2. CURRENT STATUS AND ISSUES OF SHIP RECYCLING FACILITIES IN ALANG /
SOSIYA

At Ship Recycling Facilities in the Alang / Sosya by consideringneedsof the shippingindustry for
internationallysafe and environmentallysoundfacilities suchas HKC and SBC etc., somerecyclers
havealreadystartedconcretepaving etc, by themselves.

Also, the Nippon Kaiji Kyokai (ClassNK hasissual Statementof Compliance(SOC) to the ship
recycling facility in Chinain 2012 and furthermore,in September2015 SOC is given to the four
advancedecyclingfacilities in Alang / Sosya Thereafter further improvementwork is underway to
acquirecertificationfrom suchasClasNK andRINA (ltalian classificationsociety)etc.

Theseyardsare clearly segregatethe demolitionareaof the hull, concretepavementt = 25 cmto 35
cm), drainagg(pipes)for takingin rainwatercontainingoil etc.,andoil recoverytanksareinstalledthen
taken out oils or waters periodically However, constructionof improvementwork is carried out
independentlyby recyclers,and recordsof designbooks (stresscalculationdocumentsgetc.) are not
mairtained.

1) Conditionof Improvemenbf ShipRecyclingYards

In this survey, 36 yardsin Alang/Sosiyawere visited and investigationon facilities and equipment
made.As aresult,out of 131 yardsin total in operation 6 yardswerefound ascertified yards(asHKC
compliant)with the Statemenbf Compliance(SOC)issuedby the third party (ClassificationSociety)
and11 yardsunderthe procesof makingrequesfor thecertification.

Table2-4 Resultof the36 Yards

HKC Compliant Yards information Total Plot 131
Yard that has SOC issued by Class NK as HKC Compliant 4 plots
Yard that has SOC issued by other than Class NK (i.e. RINA) as HKC 2 plots
Compliant
Yards that are under the process to have SOC or about to start the process for 5 plots
Class NK certification
Yards under the process that have SOC or about to start the process for other 2 plots

13
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Classes such as RINA etc.

Already provided

11 plots

Under preparation or about to start

5 plots

As to the floor structure thereare 11 yardsalreadyprovidedwith concreteimpermeableloor and 16
yards,including yardsunderconstruction(concretefloor). All theseyardshavebeenconstructedwith
investmentdy therecyclersthemselves.

Table2-5 Outlookof the Resultsof the Surveyedyards

No. | Plot Recycler Remarks OtherObservation
No. HKC Concrete
Floor
1 2 LeelaShipRecycler NK completed
Ltd.
2 5 ShubhArya SteelPvt. | RINA+H6:K6 | completed | ConcretéPavemen2.5cm
Ltd. thicknessConstruction
Cost:US$160k
PlotW=90m
15mdeepwell for oily water
Geomembraneequiredfor the
yard
3 19 R.l. Kalthia Ship NK completed | FirstplotawardedSOCby Class
BreakingPvt. Ltd. NK
LABO wassuggestedsa
necessaryacility
4 30 J.R.D.Industries underNK completed | Numberof workers150
Consulting
5 36 Shib.ShipBreakingCo. completed | ConcreteFloor Completed
6 55 HATIMI STEELS
7 59 Y.S. Investments(Plot under Concrete~loor underconstruction
24-E) construction| Yard: 54.5mx 120m
8 68 SaumillmpexPte.Ltd.
9 78 | ShreeRamVessels NK completed | Plot60mw
M ScrapPvt. Ltd. BeachsideusedasTemporary
Stockyrd
M= MergedPlots(78+79
Concretda-loor Ready(Ready
mixedcon)
10 | V-1 | PriyaBlueIndustries NK completed | ConcreteFloor: 120mw x 50mD
Pvt.Ltd. (BestOasis) Workers: 500 nsworkers
8 winches/ 9 crawlerCranes
CleaningQil: wipe
11 | V-5 | Mahavirinductoment
Pvt. Ltd.
12 | V-6 | ShreeRamGroup UnderNK Completed | ConcreteFloor 120m w
Company Consulting Concretethickness30cm
6 monthsfor Concretework
13 | V-7 | ShreeRamGroup UnderNK Completed | ConcreteFloor 120mw
Company Consulting Concretethickness30cm
R.K.IndustriedJnit Il Took 6 monthsfor Concretework
14 | V-8 | ShreeRamGroup UnderNK Completed | ConcreteFloor 120m wx 45m
Conpany Consulting Concretethickness30cm
R.K.IndustriedJnit Il 6 monthsfor Concretework
Oily waterwell 10Fx1Fx10inch
15 | V-9 | RajendraShipBreakers
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No. | Plot Recycler Remarks OtherObservation
No. HKC Concrete
Floor
16 | 4 PanchvatShip
Breakers
17 | 20 PanchvatShip
Breakers
18 | 84-F | MahavirMetal The ownerdoesnot know about
Corporation HKC
Yard 45mx 50m+G2:L4
19 | 84- | SalwagShipping RINA Concrete Concretd-loor underconstruction
D ServicesPvt.Ltd. in process Floorunder | Thethicknessof theconcrete
construction| floor : 74 cm
20 | 84 UnderGMB's ThePlotis vacant No traceof
C administration operation
21 | 84 | CapitalSteel Preparation Under
B Corporation Stage Constructio
n
22 | 84 | Lucky Steellndustries
A
23 | 72 BohraExports Under Boring notconductedThesite
Pvt.,Ltd. construction | wasunderconstruction
24 | 83 MercuryIndustries UnderRINA Thesiteclosedfor 2 years
Consulting PlotW=30m
25 | 54 RushillndustriesCo. No HKC
26 |74 | PVRShip
27 | 81- | ShreeRam Under Completed
M preparation
28 | 73 PureEnterprisesvt. Notin Operation
Ltd. The Plot hasbeenclosedfor more
thanl year
29 |77 Shreeram NK Concrete ConcretingStarted
work started
30 | 82 Kiran Ship Breaking 30mw plot
Co. The Owneris atthe sametime the
ownerof V-6
31 | 153 | GMB The Plothasnotbeendeveloped
asRecycleYard.
Forthe Recycleyardearthwork is
necessarySandyanddeserted
land at present)
32 | 143 | GMB The Plot hasbeenabandonedor
33 | 155 | GMB years.
34 | 156 | GMB NeedEarthwork to useit asa
RecyclingYard
35 | V-6 | GMB ThePlotis locatedat the mouthof
river. Needlandfilling to obtain
certainlevel abovethe waterlevel
36 | V- GMB ThePlotis locatedat the endof
10 Sosiya
At presentAbandonedeach
Needearthmovingwork to
arrangeasarecycleyard.
(2) CurrentConditionof the ShipRecyclingYards
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Main equipmentandfacilities installedcommonlyin the yards,which the surveyteamvisited, are as

follows:

1)

Equipmenfor handlings h i bosk§

Heavyequipmentommonlyusedin eachyardareasfollows:

o oo o

Equipmenfor handlingcut block
Winches(for draggings h i hulBosblocks)

Everyyard hasinstalled 75tonload winchesfixed in theyard middle classyards of 60m
width hasfour winchesandlargeclassyards of 120mwidth haseightwinches .

All winchesarereusedrom thewindlasse®f brokenships.

Eachwinch is surroundedwith fenceof steelbarsat its back and both sidesin orderto
protecttheworkerswhenthewire accidentallysnapsandrebounds.

Storagespaceis setup behindthe fenceat the rearof a winch. The spaceis fitted with a
roof to preventthe greasedwires that may be washedby rain, andits baseis sunkenor
surroundedvith coamingto preventoily rain waterto flow out.

A s h i hulbbsedyis draggedby the winches(the draggingoperationis carriedout at high
tide to utilize its buoyancy)periodicallyduringthe shipbreakingprocedure.
Evenlargeships canbe draggedprovidedthat the sternblokesare cut down on theinter-

tidal zoneto reduceits hull weight.c P . 3nzachphotoindicatesplot No x

P.7§ 75 ] Winch Wlth fence

P.5wire s‘torageéceNith roof behinda P.5wire storagesace's sunkenin grund

winch
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P.V-7 rearhalf f hull bodyto edragged P.V-7 4foldssheave

0 CrawlerCrane for carryinglargeblocksor equipment

A Therearevariousload capacitycranesnamelyl2tonsof small crane,25t, 35t, 50tand
75t of the biggestcrane.

A 3 4 cranesare providedin mediumclassyard of width 60m¢ 6 8 cranesin large
classyardof width 120m.

A TheseCrane arefrom TATA, H&M, P&H, andESCORTmake

Thebig craneis operatedn the front beachof the yardto carrylargeblocksinto the yard,and
themediumsizecraneis operatedo shift the smallerblocksto final cuttingarea.

P.V-5 loadingplatesontruck,andcarrying P.78 many cranesare working along
aplateonworker'sshoulder theshoreline

2 WheelCrane

A A wheelcraneis operatedo carry steelplatesor angles/ pipescut out from blocksfor
distributingthemby eachgrade(classifiedby thicknessof plate)in the storageareathat
is locatedneartheentrancegate. eachyardhasoneor two wheelcranes

It is fitted with 4 tires,which makeit eay for turning andsuitablefor distributingwork.
Eachyard hasthe sametype one(12tload)

o 3>
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v

P.68heeIcranedistributingplates ) P.30 wheelcrane

n

Tractor

A tractor, towing with a flat floor trailer, to carry shortpipes,valves,mooringfittings, electric
equipmentetc. (eachyardhasl or 2 units)

P.78 tractor

ii. Equipmenfor cuttingworks

n Liquid oxygentank

A Mostyardshaveinstalled liquid oxygentanksof coolingtype, andsupplyoxygengasfor
cuttingworksthroughthepipesfixed in theyard.

A Thetankcapacityis20 & and eachyardhasthe samecapacitytank.

A

LPG gasis suppliedwith cylinderbottles.

P.30 liquid oxygentank P.5 fixed supply pipe of oxygengasand
LPG gasbottles
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0 Air plasmacuttingmachine( mobiletype)

This machineis usedfor cuttingstainlessteelplateswhich arefitted in chemicaltankers

P.V-1 Air plasmacuttingmachine P.78 Air plasmacuttingmachine

o Others

Hand burnersare only usedfor steelcutting works. No Automatic cutting machinesor no
largecutter, fitted on heavyconstructiormachinesareused

" Equipmentor cleaningoily dirty blocks

A
A
A

Compressor to supplyfreshwaterto washingnozzleswith high pressure
High pressurenozzle towashoily dirty blocksby handin washingarea
Freshwatertank for storagefreshwaterfor washing

P.78 Oily block washingarea
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P.V-7 washingblocks P.V-7 washingblocks
(photprovidedby yard) (photprovidedby yard)

iii. Equipmenfor handlingof hazardousnaterial
n For Asbestos

A Mobile exhauswentilatingdevice(with HEPAfilter ;
For preventing asbestosto scatter outside in the working site Not confirmed real
equipment,

A Mobile vacuumcleaner with HEPA filter ;
For gatheringasbestoscatteredn theworking site. Not confirmedreal equipment.
*Remark: Someyardsdo not haveabovedevicesandoutsourcehe treatmentworks of
asbesto$o outsidecompany.

A Negativepressur&hamber
This chamberfitted with exhaustwentilator, is preparedor preventingasbestoso scatter
into openair while workerschangeheir clothes

P.V-5 entranceof negativepressurehamber  P.V-5 inside of negative pressure
chamber
0 OzoneDepletingSubstancef~reon,etc.)

A Mobile Freoncollectingdevice

Usedfor collectingFreongascontainedn an air conditioningmachineor a refrigerating
machinewithout emittingit into openair.
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P.V-7 collectingfreongas P.V-7 collectingfreongas
(photprovidedby yard) (photprovidedby yard)
5 Floatingbarge
A In orderto carry light equipmentfurniture, fitting, utensils,etc., collectedfrom engine

P.V-7

room and accommodatiorto the yard, a floating barge(rectangleshapein length 5-6m,
width 3m, height50-60cm) is provided.

The bargeis madeby shell plate of broken ship,andis pilled on theinter-tidal zone( for
coming and going ) by a winch with a wire rope that connectsthe bargeto the winch
througha pulleyfitted at aft shellof the brokenship.

Both ends of the bargearecurvedlike a sledto be draggedsmoothlyon the beachevenat
low tide

A certainyard (plot No.V-7) hasalargebarge(60t load capacity).

bargewith sledshape

Fire Fighting Equipment

EmergencyFire pumpin yard

A dieselenginedrivenemergencyire pumpis fitted at thefire stationin theyard.
Mobile fire pumpon board

An enginedrivenmobileemergencyire pumpis providedon board.

Portablefire extinguisher

Suitablenumberof portablefire extinguishemreallocatedn theyardandon board

P.36 Fire Station P.V-7 Fire Station
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- e a4 > . 4
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o

"\ - & "‘-"\- - ‘T
P.V-7 Mobile fire pumponboard P.V-5 Mobile fire pum
v Storageanksfor treatmenbf wastewater

A Oily waterstowagetank;to stowageQily watergatheredrom oily block area

Bilge water stowagetank; to stowageBilge water exceptoily water gatheredfrom the
yard.

A Rainwatertank;to stowageRainwaterrunningovertheyardin storm.

P.V-7 Dirty oill

P.V-7 Bilge water tank (45,000 liter) P.19 Tank truck for Oily Bilge

iv. OtherFacilities
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P.78 storesfor wastematerials P.78 goodworkerswears

3) Oil RemovalandCleaning

Actual situation of the stripping and cleaning of residual oils in tanks after beachingis
confirmedatfuel oil tanksinsidethe ship.Observatioris showon the Table

1) Currentsituationof FO Tankcleaning

Theproaessof the FO Tankcleaningis after beachingresidualoils arestrippedwith pumpsto
tankers(vehicle) and sakable oil will be soldto the refinery andthe remainingsludgeinside
thetankis absorbedindcleanedvith sawdustor sandandcollected.

This collectedoil sandor sawdustis treatedasindustrialwastesandtransferredo TSDF.

2) Refinemenof the collectedoil

Refinemenbf thecollectedoil is alsoprocessedavith therecycleror its affiliates

The refined heavy fuel oils and waste oils
collected from ship recycling yards or auto
garagewith the distillation methodandaresold
asMediumHeavyFO.

The processof the refinementof FO is as
follows.

The oil refinery is located about 15 minutes
from city of Bhavnagar and there are 7
companiedo buy usedoil in Alang/ Sosiya.
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Figure2-2 Refineryof the FO

n Buying residual FO from beachedshipsand directly collectedFO is from ships.
(No sludgeis bought)

° Transporto factory

StorageTank 8,000klIx 3Storagerank

l

Distiller (120DegC)

l— Water

Distiller (340DegC)

Filtering ProductTank Drum

i

Capacity 7, OOOKL [ year Drumfor sale
ProductTankafter 1* distillation

i. Pricing

Buying: 22 IndianRupeesi/Lit.

Selling: 35 IndianRupees/Lit.
Thereare7 companiesvho buy residualFOsin Bhavnagar.
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Issuesof ShipRecyclingFacilities

(4)

As a resultof comparson of the requirementsf the Ship Recycling Conventionand the recycling
facility in the currentAllan / Sosya area,exceptfor the yard where SOC hasalreadybeenacquired,in
termsof preventionof environmentapollution etc., oil leakage,plastic waste,etc, therewas concern
aboutthe possibility of groundwateicontaminatiordueto outflow of hazardousnaterialsto the seaand
soil contaminatiorat the recyclingsite of the contaminatedlock andit wasjudgedthatthereis a need
for facility improvemenfor environmentaimeasures.

Table2-6 Conformity of Requirementsf theIMO ConventionandShip RecyclingFacility

Stat | Requirementsf the CurrentSituation Judgemenof
us | Convention Conformity
Identification of HMs, | Advancedyards confirmed drastically based| Conformed
labeling of their location,| onIHM providedby Shipowner
o> | etc.
£ | Gasfreefor safeEntry Before enter the anchoring area of Alang, | Actually No tanker is
% inspectionis obligedby rule for tanker,etc. accepted
C
% Priorremovalof HMs Residualoils, Bilge is confirmed the quality | Spillage risk depend
S andthenafterbeachingpumpedoutit. onthemethod.
3 Cleaningwith sawdust,etc. Oils are transferredto
authorizeddealer
Treatmenbf Asbesos wests | ACM is safelyremovedby wetting methodof | Someareconformed
in the negativechamber(trained worker is at
work)
Removalof AF paintsuchas| Thereis a caseto remove paints of cutting | Someareconformed
2 | TBT line atintertidalzone.
o Paint chips are processed at TSDF in
“ga Alang/Sosiya
% | OzoneDepletingMaterial Specializedsubcontractowill handle Conromed
& | PCBs No detailed handling manner (no facilities | Needto investigate
o around)
= [HMs management| Storagein facilities. TSDF outside the yard | Conformed
Treatment hasfinal reclamatiorplot.
Bilge, Oily Watertreatment | 10 tons /day small ETP Effluent Treatment| Conformed
Plart is underoperationby GEPIL

Yards other than the yard that has the SOC has beenstill recycling the contaminatedblock, oil
containingequipment,etc. on the soil. In addition, blocks are fall into the intertidal zone. Therefore,
thereis a risk of marine pollution, soil contaminationgroundwaterpollution, and air pollution. The
following pointsshouldbe dealtwith especiallyasissuesamongotherrequirementsf the Convention

The facility guidine of the Ship Recycling Conventionprovidesguidanceon how to safely remove
eachharmful substancetHowever,in the recyclingmethodby beachingn India, it is difficult to prevent
completelyfalling the antifouling paint suchas TBT to the intertidal zone at the time of cutting the
bottomandto preventfalling to the soil, andit is importantto focus on cutting off the block to the
intertidal zoneandimproving the processof recoveringpaint piecesasmuchas possibleon land. Also,
with regardto PCB-containingsubstancessincethereis no PCB treatmenffacility nearAlang / Sosiya,
high-concentrationPCB-containing substancesshould be delivered to authorizeddealersand low
concentrationPCB-containing substanceshould be thoroughly handled for incineration and other
measures.

In eithercase,it shouldbe consideed how to recoverhazardousubstanceso the intertidal zoneor
soil, andalsoto considerthe processf recoveringhazardousubstanceasmuchaspossibleln orderto
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prevent dischargeof harmful paint, PCB, oil, etc.to the environmentamongotherrequirementof the
Conventiontheissuedo beaddressedrethefollowings.

n Prevent leakageof waste generatedin the processof oil leakage,plastic waste and other
dismanling into thesea

o To preventmarinepollution, preventionof hull block cutting beforecontaminantand harmful
substanceareremovedo theintertidalzone

2 Safelyremovetheresidualoil in thetankandcleaningafterrecyclingwork is started

" Preventionof soil, groundwaterand air pollution in recycling processof contaminatecdhull
blocksandequipmenbnland

Preventiorof outflow of pollutantsandotheroil from the demolitionsite whenrain, storms,etc.
occurred

The pointsto be improvedby Indian ship recycling facilities in orderto conformto the Convention
from the recognitionof the currentproblemsand problemsare as follows. Plan for improvementof
facilitiesis proposedrom thisissueandmeasures.

It is necessaryo manage oil andotherhazardousmaterialsin vesselsunderrecyclingeitherin
theintertidal zoneor in the facility shallnot to flow to the seain the rain andstormor normal
condition.

Ensurethat the vesselcanbe pulled as closeas possibleto the shoreand cut the hull asfar as
possibleon the shoreside,andcutting work at seaandcut off of blocksshouldbeprevented.

The recycling zone shouldbe coveredwith an appropriatempermeabldloor strudure, ard a
drainditch anddrain recoverymeansshouldbe providedat an appropriateositionbetweerthe
coastlineandthefacility.

Securesafeaccesdo the shipshouldbe ensured

2.2. PRESENT SITUATION AND ISSUES OF OCCUPATIONAL SAFETY
AND HEALTH

2.2.1. EXISTING OCCUPATIONAL SAFETY TRAINING & EDUCATION PROGRAM

Alang/Sosiya has a Safety Training & Laborer Welfare Institute establishedby GMB in 2003
providing training coursesfor workersengagedn ship recycling. Training Coursesoffered are shown
below.

Table2-7 Training Coursegrovidedin SafetyTraining& LaborerWelfarelnstitute

Nameof Training Trainee nDuratlo

Basic Course(7daystraining course)

Basicsafetyfor all All workers 3days

CuttermenTraining Cuttermen 2 days

BasicFiremenTraining Al literate and young 2 days
workers

SpecialCourse
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Trainingfor cuttermen Cuttermen 3days
SafeRatingl Il SupervisorsSafetyOfficers 1 day
DisastetManagemenTraining SupervisorsSafetyOfficers d;';”
CraneDriversTraining CraneOperators 2 days
PersonaProtectiveEquipmentTraining SupervisorsSafetyOfficers | 1day
HazardousVasteManagement SupervisorsSafetyOfficers | 2 days
1 daySafetyTraining All workers 1 day
Safe_ Removal and Handling of Asbestos All workers 2 days
Materials

Source:Studyfor Establishmentf an EnvironmentallySoundShip RecyclingProjectin Gujarat,India, 2010

Contentsof the presentTraining Coursesat G M B &afety Training & LaborerWelfare Institute are
mainly guidanceof knowledge,techniqueand safetymeasureselatedto the basicship recycling and
handlinghazardousnaterial. The initial training for the newly engagedworkersis importantandin
additionto suchinitial training, periodicalO p e r attainimgsdursessuchasc ut tvee |sdand
craneo p e r aausashodldbeheld.

2.2.2. PRESENT CONDITION OF OCCUPATIONAL SAFETY AND HEALTH IN SHIP
RECYCLING PROCESS

@ Facility managemerdndoperdion (Documentconfirmation)

According to Ship Breaking Code 2013, the yards are requiredto prepareShip Recycling Facility
ManagemenPlan (SRFMP)which containsfacility layout, equipmentjicensesandpermitsrequiredto
conductship recycling, etc. The yardsare also requiredto preparedship specific Ship RecyclingPlan
(SRP which containsrecyclingmethod permitsandcertificatesrequiredin the recyclingprocessesnd
hazardousmaterial removal plan, etc. The requirementof Ship Recycling Conventionincludesthe
preparatiorof SRP.

NK certified yards are equippedwith doaumentscompatibleto SRP including facility layout, ship
recycling method and proceduresorganizationstructure, training plan Also, workers recordsand
necessarypermitsand certificates(decontaminatiormertificate,cutting permit, etc.) were confirmed. On
the otherhand,normalyardswere only equippedwith SRFMPwhich doesnot coverall the necessary
information requiredin SPR. In specific, ship recycling method and proceduresfraining plans and
variouspermitsandcertificatesareeithernot devebpedor could not be confirmedby the documents

For normal yards,training shall be providedto yard ownerandHSE officer for the preparaion of SRP
in compliancewith Ship RecyclingConvention At the sametime, periodicalmonitoringshallbe carried
out by regulatoryagencyand/orinspectionagencyto confirmthe actualoperation.

e

OrganizatiorStructure Trainingplanin yard Worker® sainingcertificate
(NK certifiedyard) (NK certifiedyard) (Normalyard)

(2) Safefor-entryandsafefor-hot-work procedures
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Followedby beachingsafe-for-entry proceduress beingconductedoy removinghazardousnaterials
in looseform andoils andgasin engineroomandpipelinesandDecontaminatiorCertificateis issuedby
GPCB after the confirmation from competeh authorities. Also, safefor-hot-work procedureis
conductedby HSE officer confirming gas and oxygen contentinside the ship with gas detectorand
Cutting Permt is issuedby GMB prior to dismantling. Some NK certified yard performs double
checkingof confinedatmospherevith gasdetectorbeforethe cutting operationto avoid any possibilities
of fire andexplosionaccidents.

In NK certified yard, thoseproceduresvere confirmedby certificatiors and permitsaswell asfrom
the photos whereasn normal yards,the samewas confirmedby interview but not by documentsor
onboardnspection.

Sincedismantlingoperationsn engineroons and pipelinesare the major causesf exploson, safety
confirmationprocedureshallbe strictly followed.

S

mationon gas

2o Confir Entry after safefor entry
Gascuttingpermitissued  contentin closedspaces procedureconfirmingthe
by GMB (NK certifiedyard) (yardin procesof label(yardin processof
verification) verification)

3) Safetymeasure$or theworking atheight

Basicsafetymeasuremcludingweaing safetybelts andapplicationof warningtapes atthe deckedges
shall be performedwhile working at height. The implementationof those safety measureswere
confirmedin NK certified yard throughinterviewwith the manageandHSE officer aswell asfrom the
photos.It wasalsomentionedfrom HSE officer that majority of the accidentsoccuron board(in inter-
tidal zone, thereforethe work on boardis assignedto experiencedvorkers having worked over 10
years.Employmentof thosesafetymeasuresn the normalyardsare consideredo be limited basedon
theyard observatiorandfrom theinterviewwith yardsupervisors.

Accordingto accidentstatistics relatively high numberof accidentss causedy falling from heights.
The applicationof thosesafetymeasureshall be ensuredby raising the awarenessf skilled workers
andsite supervisors.

Wearing safety belt duriﬁg Warningtapeto indicatetherisk
working atheight(NK certifiedyard) of working at height(NK certified
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yard)

(4) Safetymeasure$or the operationof heavyequipment

Main heavyequipmentusedin currentship recycling operationare winchesand cranes.Especially,
braking of winch line during the salvageof shipsis oneof the cause®f seriousaccidentsAs a safety
measureall the observedsardshaveinstalledfencesaroundthe winch to minimizethe accidentsandthe
risk of injury. However,equipmeninspectionof heavymachiney, winceline, etc. wasnot satisfactory
in someyardswhich shallbe madeasaroutinetaskof HSE officers.

According to Ship Recycling IndustriesAssociation(SRIA), lack of safety considerationof crane
operatorstowardsthe helperssupprting their operationis one of the issuesfor the relatedaccidents
Therefore, safety education including accident prevention measuresshall be provided to heavy
machirery operatortogethemwith their skill developmentraining.

e | — 2 : 3k ‘:
Fence around the winch for Lifting large blocks by crane
safety(All yards) includingwinchline (Normalyards) (NK certifiedyard)

(5) PersonalProtectiveEquipmeniPPE)

In NK certified yards, basic PPEsincluding helmet, shoes,clothesand gloveswere worn in all the
recycling process.For gas cutting operation, masks and safety goggles were additionally worn.
However,in normalyards,therewere someworkerswearingclothsinsteadof maskduring gascutting
operationandsomewithout gloves duringglasswool removaloperation.

Especiallyduring cutting the paint coatedsteel, workers must apply masksas there is a potential
exposureto toxic fumesincluding heavymetals.During glasswool removal, potentialtemporay skin
irritation may be causedrom glasswool fiber which potentially be the causesof skin dermatitiswith
repeatedr prolongedcontact. Thereforeapplicationof masksand glovesshall be a mustandwashing
andchangingafterthework shouldbeinstructed.

ProperPPEduring gascutting No gloves duirng glasswool Wearing cloths instead of
(NK certifiedyard) removal(Normalyards) mask during gas cutting

(Normalyards)

(6) Medicalmonitoringon workers
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Accordingto India Factoy Act 1948 and GujaratFactoriesRules1963,it is mademandatoryfor the
employersto conductmedical examinationof their workers In Alang / Sosiyaship recycling yard,
medicaldoctorscertified by Directorateof Industrial Safetyand Health (DISH) who are employedby
SRIA are conductingmedicalexaminationboth at preeemploymentstageand periodicallyin every six
months.A periodicalexaminationonly coverssimple physicaland medical examinationitems. Some
NK certified yardsare conductingoccupationakpecific examinationwhich is additionalto periodical
ones,suchas pulmonary testfor gascuttersand pulmonary,sputumand chestX-ray testfor asbestos
handlers

Sinceit is considerednsufficientto graspthe healthhazardof workersby currentexaminatioritems, it
is recommendethatoccipationalspecificitemsshallbeincluded.

Periodicalmedicalexamination ~ Medicalexaminaion form
(All yardg (All yards)
(7 Zoningof theyardandsortingof materialsn theyard

NK certified yards have clear zoning in the yard dividing oil contaminatedlock storagezone,gas
cutting zone, nonferrous disassemblyzone and etc. Also, recycledmaterialsare segregatednd well
organized On the other hand,normalyardsdo not haveclearboundaryof different zonesin the yards
whereoily block andcutting platesare stackediogetherand LPGsare storedin closeproximity to gas
cuttingarea.

Properzoning in the yard and segregatiorof dismantledblocks and parts are basic but important
methodto reducethe risk of any accidentsduring the opeation. Thus, zoning and sorting shall be
practiced with the initiative of yard owner and under the supervisionof HSE managerand site
supervisors.

R e .- ' i -
Properzoning in the yard reduce OQily partsand steelplatesare LPG s storedcloseto cutting
operationalisk (NK certified yard) stackedogether(Normalyards) zone(Normalyards)

(8) Fire accidentmeasures

Firefighting facilities are equippedin all the observedyards. It was also confirmed that fire
extinguisherswere carried on board for the gas cutting operation.Mock drills for fire fighting and
emergencyevacuationwere carried out in in-housetraining programunde the supervisionof HSE
officer.
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Fire fighting facility (Normal A fire drill (NK certifiedyards)
yards)

9 Identificationandremovalof hazardousubstances

For the identification of hazardoussubstancen the ships, NK certified yards are outsourcing
preparationof Inventory of HazardousMaterials (IHM) to externalexpertagenciesIn the caseof
normd yards,identificationof hazardoussubstances donewithout IHM. Consideringthe difficulty of
thoroughinvestigationof hazardoussubstancevithout IHM, there may be a possibility of hazardous
substanceemainingunidentified.

In orderto minimize the exposurerisk to hazardousubstanceknowledgeof hazardousdentification
andremovalprocedureshallbeimprovedamongcompetentuthoritiesvhowill confirm SRPandissue
thedecontaminatiowcertificateandhazardousnaterialhandlingworkersfrom eachyards.

Identlflcatlonof hazardous Asbestosemovalon bord(NK
substancéncludingasbestosn  certifiedyard)
board(NK certified yard)

Fortheremovalof hazardousubstancegspeciallyfor asbestossomeNK certifiedyardsareequipped
with their own asbestogsemovalfacilities with negativepressurechamberand showerroom andtrained
workers perform the removal within those facilities with proper PPE. Other normal yards are
outsourcingthe removal operationto authorizedexternalagencyusing mobile decontaminatiorunit.
With this method untrainedworkerswill notbein directcontactwith hazardousubstances.

Mobile decontaminatiomnit Asbestogemovalby mobile
(All yards) contaminatiorunit (All yards)
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Other hazardoussubstancessuch as Ozone Depleting Substances(ODS), radioactive devices,
remainingoil, PCB containeddeviceand equipmentare removedand collectedby authorizedexternal
agencyon the ship.In caseof paintremoval,if it is difficult to removethe paintsprior to cutting, cutting
processshall be donein a control mannerwith the applicationof PPE and storedin the designated
storagdacility.

SomeHSE officers pointedout the lack of expertiseon PCB handlingwhich shall be incorporatedn
thetrainingprogramme.

(20) Hazardousvastemanagement

Eachyard is equippedwith temporarystorageof hazardousvastesandnonhazardousvastes The
storagedaveseparategoomsfor differenttypesof wastessuchasasbestospaint chips,batteriesglass
wools etc. Collection and disposalof hazardouswvasteis following the manifestsystembaseon the
hazardousmanagementule (revised in 2003) At first, the ship recyclers shall fill out written
applications indicaing types and quantity of wastes including potentially containing hazardous
substancesBasedon the application,authorizedagency(GEPIL) collectshazardousndnon-hazadous
wastedrom eachyardswith designated/an anddisposedat industrialwastedisposalfacility (TSDF by
feebasedservices.

[— rT— P ——

i
1 SR
= I§;EJ
Temporary storage of wastes Asbestos contained parts are \Waste management follows

(All yards) sealedandstored(NK yard) Manifest system (movement
document) (All yards)

2.2.3. EVALUATION OF CURRENT MEASURES EMPLOYED TOWARDS LABOR
SAFETY AND HEALTH AND ENVIRONMENTAL PROTECTION

Theresultof site surveyis summarizedn the following table. The evaluationwasseparateldonefor;
yardsalreadycertified by NK, yardsin the processof verification andnormalyards.The targetyardsof
theProjectwill bethesimilar statusof normal yards

Table2-8 Resultsof siteinvestigationandstatusof conformitywith the requiremenbf the Convention
(C: Complied,NC: Not Complied)

| | |
Facility management
Document C C NC
management (documentsot confirmed)
Trainingplan C C NC
(roomfor (roomfor (trainingcoursesarenot prepared
improvemenbn improvemenobn | conducted)
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training content) training content)
Facility operation
SRPdevelopment | C C NC
Shiprecycling C C NC
methodology (block droppingandcuttingdonein
inter-tidal zone)
Workersafetyandhealthcomplianceapproach
Key safetyand C C C
healthpersonnel (no adequatéraining obtainedn
somecases)
Safefor-entry/ C C NC
Safefor-hotwork (prior confirmationby HSE officer
procedures hasnot beenthoroughlydone)
Preventiorof C C NC
working atheight (confirmedwith (notconfirmed)
documents)
Housekeeping C C NC
(zoningis not properlydone,yard
notorganized)
Healthand C NC NC
sanitation (under (no adequatéacilities equippedncl.
constructionincl. | restingroom,showerroomsetc.)
restingroom)
PPE C C NC
(lack of properPPEidentifiedin
someyards)
Medicalmonitoring | C C C
(additional (additionaloccupationaWise
occupationalvise | checkupadvised)
checkupadvised)
Emergency C C C
preparedness
Fireandexplosion | C C C
prevention (inspectionof equipmentnd
fixturesincl. fire-fighting
equipmentequired)
Environmentatomplianceapproach
Environmental C NC NC
monitoring (additional (periodical (notperformed)
monitoringitem monitoringwill
recommended) start)
Managemenof C C NC
Hazardoudvaterials (untrainedworkersareengagedn
theremovalactivity not by
specializechgencies)
Preventiorof C NC NC
adverseeffectsto (concreteandpit | (notimproved)
theenvironment areunder
construction)
Source:SurveyTeam

In someyards which have SOC by ClassNKetc the implementationof training of workers,use of
appropriatePPEetc. arereviewedand monitoredandimprovedbasedon the SRFP However,in other
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yards,thefollowing occupationahealthandsafetyissueswvererevealedexceptfor the facility operation
andmanagemennethod.

insufficient inspectionand safety confirmation before enteringthe compartmentpefore fire
use

Insufficientsafetymeasuresuchasfall preventionduring high altitudework

Insufficientworkers'sanitationfacilities (restrooms,showersegtc.)
" insufficientuseof PPEproperly
v Periodichealthcheckupandmanagemendf workersis inadequate

Inadequatdandlingandeducatiorof harmful substances

2.3. CURRENT STATUS AND ISSUES ON ENVIRONMENTAL
CONSIDERATION

2.3.1. CURRENT SITUATION ON ENVIRONMENTAL CONSIDERATION

Q) Wastegyeneratedrom Ship

In this survey, investigaion of the type and amountof waste generatedrom the ship during the
recycling procesdor two shipsof bulk carriersandcontainershipsis made Theresultsareshownin the
following table.

As areallt, onevesselis confirmedthe usageof adestosput PCB, TBT paint, etc, are not detected.
Asbestoss preventedrom beingdischargedo the atmospheréy trainedspecializedvorkers,removed,
managedby the manifest, transferredto the TSDF and landfilled. PCB was not detectedeven in
inventoryandsampleanalysis butit may be containedn insulationof electricwire etc, andPCBwaste
cannotbe storedor processedh casethereis aswaste.Similarly, TBT paintshavenot beenappliedfor
two vesselsbut harmful paintsotherthan TBT (suchaslead) havenot beenremovedin advanceThe
paintpiecesarecleanedat thedisassemblinglaceon landandsentto the TSDF.

Ontheotherhand,although wasteoil, sludge etc.,shouldbe disposedy incinerationunderthe Indian
nationalregulationthese are collectedby the contractorandresoldafter being processedship recycler
askedthe contractorfor washing Cleaningof thetankis carriedout by sawdustoil sandetc. Therefore,
therearecasesvhereinsufficientwashingoil leakagdrom the cutblock to the seaor soil. Thetreatment
of oil sandds alsoanissue.

Although the amountof wastedischargedrom the ship is 0.1-0.3% per LDT, glasswool occursin

large quantitiesin waste from the ship. Theseare packedafter bagging and landfilled with TSDF.
Volumereductionof glasswod is anissue.

Table2-9 TypeandVolume of wasteggeneratedrom Ship

Type Approx. Quantit .

no- Type of V\yapste B.C. Panrgzx Conta>i/ner DisposalMode
1 Asbestos HW 538 kg | - kg Solidification/Incineration
2 Glasswool/Mineralwool HW 8,280 kg 10,650 kg Secured_andfill Site
3 PUF/Polystyrene 220 kg - kg Incineration
4 Wasteoll 21,000 L 400 L Incineration

Usedoill 30,000 L Salefor recycle
5 Oily Sludge 650 kg 32,000 L Incineration
6 Plastics HW 70 kg 200 kg Incineration
7 Paint Chips 2,972 kg 4,480 kg Incineration
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Type Approx. Quantity .

no- Type of V\?/;ste B.C. Panmax Container DisposaMode
8 Iron scale NHW - - Salefor recycle
9 Fiberglass/Rexene NHW - - Salefor recycle
10 | FoodWaste NHW 75 kg 250 kg Secured-andfill Site
11 | Cardboards& Packages | NHW - - Salefor recycle
12 | Glas NHW - - Salefor recycle
13 | Bilge Water HW 5500 L 50 MT | Bilge WaterTreatmen®lant
14 | Rubber NHW 200 kg - kg Salefor recycle
15 | LubricatingQil HW 1,008 L 92,000 L AuthorizedRecycler
16 | Grease HW 345 L 300 kg AuthorizedRecycler
17 Paints HW 200 L 160 L AuthorizedRecycler
18 H.F.O. HW 2,000 L 407 MT | AuthorizedRecycler
19 | EngineOill HW 110 L 5,000 L AuthorizedRecycler
20 | SlopOill HW 4 L 200 L AuthorizedRecycler
21 | HydraulicOil HW 400 L 11,300 L AuthorizedRecycler
22 | CylinderOil HW 1,600 L 60 L AuthorizedRecycler
23 O|Iy-C.hem|caI HW 50 kg 150 kg Incineration

contaminatedags
2 Shiprecyclingprocessn inter-tidal zone

In NK certifiedyard,in orderto avoidoil leakagean intertidalzoneandinto the seathe primarycutting
processwill be performedon the ship by leavingthe bottomof the ship to receivedismantledblocks.In

principle, nortoily blocks are permittedto be droppedin intertidal zoneaccordingto theCl as s NK& s

certificationstandardln normalyards,cutting processvascaried out in the inter-tidal zoneandblocks
andmaterialswerescatteringn theinter-tidal zone.

In this Project,Largecranewill be introducedfor carryinglargeblocksor equipmentto avoid the fall
of oily blocksto theinter-tidal zone.

cks beingdroppednsidethe Blocksbeingdroppedn thesea/  Cuttingis donein theinter-tidal

B
shipnotto theinter-tidal zone in theinter-tidal zone(Normal zone(Normalyards)
(NK certifiedyard) yards)

3 Potentialimpactin inter-tidal zone(fuel tank)

During site investigation, oil sludge were identified in the fuel tank after the cleaning process.
Thereforewhile the shipwaswaiting for the cutting operationin inter-tidal zone,seawatergoesinto the
fuel tankduring high tide which maycausearisk of oil spillageinto thesea.

In orderto preventpotentialimpactin inter-tidal zone the Projectwill proposentroductionof fuel tank
cleaningunitsandits cleaningmethod.
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> L = ik s
i TS e A (Vo s 2 5
Oil still remaininginsidefuel tank Watercominginsidethefuel tank
aftercleaning(yardin processf while the shipis waiting in inter-
verification) tidal zone(yardin procesf
verification)
4 Pollution preventionmeasuresn theyard

NK certified yardshavelaid concretefloor for secondcutting areato avoid spillage of oil and other
hazardousubstancesvioreover,the pit wasinstalledat the edgeof the concreteyardin orderto collect
rain water containingleakedoil andotherhazardousnaterialswhich may run down from the concrete
yard. The concreteyard and pit wasconnectedo the bilge collectiontank which wasalsoequippedon
the yard. Also oil contaminategartswere storedon the concretefloor designatedareato avoid direct
contactwith soil. On the otherhand,normalyardsdo not haveconcretepavementso cutting operationis
doneon the ground.Somenormalyards,however alsostoredoily partson the steelplatesto preventoil
spillageon the soil.

In this project, yard improvementto preventpossiblepollution will be planedwhich is similar to NK
certifiedyards.

o RS
e N /
i

Concretefloor ontheyard (NK Drainagepit to preventpoliution  Qily partsstoringspace(All
certifiedyard) onthesoil andsea(NK certified ~yards:only someyardshave
yard) theroof)

2.3.2. OUTLINE OF EXISTING FACILITIES

TSDF is located 2km away from Alang and mainly consistof Incinerator (5 tons/daycapacity),
Effluent TreatmentPlant (30nT/day capacity), Landfill site for hazardousmaterials(70,000n1) and
Landfill sitefor generawastes(30,000n). It wasconstructechy GMB in 2005anda private operator
(GEPL) asthe consigneestartedits operationfrom 2006. Layout of TSDF is shownon the Figure 319
Layoutof TSDFbelow.
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Asbestos
IncombustibleGlass
Wool

Landfill

Combustible
Wood, Rubber

Incinerator

Bilge, Oily Water

5t/d

Ash

|Effluent Treat.

30t/d _| TreateoWateri_,| Watering
CollectQil

Sludge
Sundry

Figure2-3 TSDFExisting Facility

Effluent TreatPlant

Incinerator o
Landfill site

Figure2-4 Layoutof TSDF

Remarks: [E——=JAreashownin color greenis sitefor expansion.
color pink showsexistingfacilities
Source:GMB (2015),EIA of ProposedJpgradatiorof Existing ShipRecyclingYard at Alang/ Sosiya

Q) Incinerator

The incinerationfacility can handlesolid, semisolid, and liquid harmless hazardousvastewith a
caloric value of 2500 Kcal / kg or more and has incineration capacityof 5 tons/ day. The main
hazardousvastecurrentlyincinerateds oil sludge,cloth/ sandcontainingoil, paint/ coatingmaterial,
rubbergasketpolyurethandoam, polystyrenefoam, wasteplastic,etc

Incineratorconsistsof primarykiln andsecondariln andis designedo incineratewastesmorethan
850deg.C and1100deg.C respectivelyin accordancavith the guidanceof CentralPollution Control
Board (CPCB). Exhaustgasis releasedo the air after treatedwith wet scrubber.Saubberwater is
treatedin the wastewatertreatmenftfacility in TSDF andashis reclaimedin the Landfill site of TSDF.
Incinerationprocesss shownon thefigure.
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I UNIT 100 I UNIT 200 T UNIT 300 I

Figure2-5 ExistingIncineratorof TSDL

Solid Waste PrimaryKiln (>850Deg.C)

y

»| SecondarKiln (>1100Deg.C)

l

ScrubbeiWater Cooling Exh. Gaswith Wet Scrubbe&
Cleaningof Gas

Y v
Wastewatertreatmen®Plant Blower
TSDF

Liquid Waste

A 4

Cleaningof particulatein the Exh. Gasby
HEPAFilter

Releasdexh. GasthroughChimney(32.5mh)

Figure2-6 IncinerationProcess

Source:GMB (2015),EIA of ProposedJpgradatiorof Existing Ship RecyclingYard at Alang Sosiya
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(2) Managementype landfill disposafacility

Therearefour landfills of TSDF In 2005,1) landfill sitesfor asbestogandglasswool (43,000m 3), 2)
for industrial waste (10,200m 3), for generalwaste(8 700 m 3) was constructedTwo of them are
alreadyfull andcovered.Cell No. 4, which wasnewly preparedasa managedandfill disposalfacility,
hasa capacityof 100,000m 3, of which 70,000m 3 is industrialwasteand30 000m 3 is generalwaste.
Theoutline of eachrepositoryis shownin the following table

Table2-10 Outline of Landfill Site

CellNo. | Name Total Total waste Start Stop CurrentStatus
Capacity volume(MT) | operation | operation
Cell-1 | Asbestosk 43,038m’ 28317.770* | Oct. May
Glasswool 2005 2013
Cell
Cell-2 | Ind.Solid& 10,212m° 4844 .575* Oct. Dec.
Chemical 2005 2011
WasteCell
Cell- Hazardous 70,000m® 12574.673* May Under operation
4.1 WasteCell 2013 operation
Cel-3 | MSW 8,723m’ 6704.165* Oct2005 | Under operation
operation
Cell- MSW 30,000m* Not yet Not yet Not yet
4.2

3) Effluent TreatmenPlant

Effluent treatmentplant has a capacityof 30nt/day and treatedbilge water, scrubberwater from
incinerator, leachate from landfill site. Waste water is treated coagulating sedimentationand
biodegradatioomethodandis not releasedo outsidebut utilizing waterfor greeneryin TSDF. Sludgeis
reclaimedat landfill siteafterit is driedup atadrying bed.Effluenttreatmenflow is shownonthenext.
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Figure2-7 FET Flow of TSDF

Oily Water,Bilge

v

CollectingQil <+—| Separat®il & Water

v

» Controlof PH(7.58.5) <« Leachatdrom Landfill

v

Coagulatingsedimentatiorat Sludge
PrimarySedimenfTank l

Scrubbemvater

v
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Reservaankof treatedwater Landfill

’
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Figure2-8 Effluent Treatmenfrocess

SourceGMB (2015),EIA of ProposedJpgradatiorof Existing Ship RecyclingYard at Alang Sosiya
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(4)

Issuesof TSDF Facility

1) Effluenttreatmentquipment

CurrentEffluent TreatmentPlant (wastewateitreatmentequipment)processesvastewater
containinglow concentratioroil by staticsefarationandchemicaldosageThereforejt cannot
dealwith wastewateretc. containinghigh concentratiorof oil. Also, it cannotcopewith the
treatmentof sludge generatedby fuel oil tank cleaningwork after beachingand offshore
tankerwashingoperation.For this reasonjt is necessaryo havea processinglevicecapable
of treatinghigh oil contentdrainageandsludge.

2) Incinerator

Regardinghe detoxificationof PCB-containingsubstancesaccordingto the "WasteDisposaland
Public CleaningLaw" of Japan,technicalstandardsand maintenancestandardsor PCB waste
incinerationfacilities shall be followed this regulationandit is saidthat 1,100° C is the standad
regardles®f theconcentratiorof PCBwasteaccordingo theregulations

Ontheotherhand,it is saidthat"it is appropriateto setthe permissble requiremenof industrial
waste disposalfacility to 850 ° C or more for 2 secondsor more only in caseof trace PCB
contaminatednsulatingoil”.

Althoughtheincineratorcurrentlydeclare the performanceof 1100° C in the secondarfurnace
dueto the calorieof the wasteactuallyburnedis low andthe charactastics of the fixed furnace,it
is possibility the temperatureof the secondry combustionis lower thanthe specification.For this
reason,an incineratorcapableof stably exhibiting high-tempeature incinerationat 1100° C or
higheris necessary.

3) Managementypelandfill disposakite
More than62% of volumebroughtinto managedandfill sitesis glasswool andsinceit cannotbe

incineratedit is landfilled. Landfill siteshavelimitations, andthereareno plansfor expansiorat
presentForthis reasonreducingthe volumeof industrialwasteis anissue

WastegeceivedT SDF
Oilv Sludae 10%
2% A .
X
Termocol L \\
a% |
’ II Glasswaol
Bilae | E L2/ N
| 23% BRI,
JIF _,-"II
' 62%
“ i
- __Fﬂ,,/

Figure2-9 Wastessomingto TSDF
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3. PRELIMINARY DESIGN OF THE PROJECT
3.1. NATURAL CONDITION SURVEY AND TESTING
() TopographicSurvey

In orderto obtaindesigndatawhich is necessaryor constructionof structuressuchasconcretefloors
to improveshiprecyclingyards,topographicsurveywas carriedout acrossa rangeof areasrom aroad
alongsideshiprecyclingyardsto a shoreline in a width of 130mto 200mandstretchedver9.4kmfrom
Southto North at Alang/Sosiya.Control point surveyanddetail surveywerecarriedout by total stations.
Contourlinesweredevelopedy measuringspotheightsevery7m grid. Topographianapis dravn ona
scaleof 1 to 1,000with a contourintervalof 25cm.Onthe map,boundariedbetweereachplot andmajor
structuressuchas buildings and storagesare indicated.An elevationof eachspotis referredto Chart
Datum Level (CDL). The concretefloors are plannedto be constructedabove high water level.
Accordingto GMB tidal levelsareshownasbelow:

MeanHigh WaterSpring(MHWS) CDL +7.80m
MeanHigh WaterNeap(MHWN) CDL+6.30m
MeanLow WaterNeap(MLWN) CDL+3.00m
MeanLow WaterSpring(MLWS) CDL+1.60m

A coastaroadoutsidethe yardsis indicatedon the map,which canbe usedfor rain drainageplantoo.

Figure3-1 indicatesoutline of TopographicSurveyArea.
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Figure3-1 Topographic Survey Area

SourceSurveyTeam

(2) Soil Investigation

Purposeof the soil investigationis to obtainsoil datawhich arenecessaryor designingconcreteloors
andits pertinentfacilities at the shiprecyclingyards.Soil propertiesn the areaconsistof depositedsand
dueto tidal currentor wave.Figure27 indicatesGeologicalMap in BhavnagabDistrict
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Figure3-2 GeologicalMap in BhavhagabDistrict

Source Commissioneratef GeologyandMining IndustriesandMines DepartmentGovernmenof Gujarat

Seventy(70) boringswere performedto investigatesoil propertiesfrom surfaceto 10m depthin the
survey area. Location of the boringsis indicatedin the topographicmap. In the processof boring
StandardPenetrationTests (SPT) and taking undisturbedsampleswere performed.According to the
boring some silty clay was found beneaththe depositedsand. N-value obtainedfrom the SPT is
generallymorethan 30 at almostboring locations.Howeverat severallocationsloosesandis deposited
to 10mdepth.Therearetwo typesof N-valuetendencyoneis constaniN-valuethroughoutwhole 10m
depthandanotheliis increasingN-valueproportionalto depth.Figure28 and Figure 29 indicateexample
of ConstantN-value regardlessof depth and increasingN-value proportionalto depth respectively.
Laboratorysoil testingwereperformedasfollows:

Grain Size Analysis/ Atterberg Limits test/ Density Test of Soil Particle (2.51-2.69g/cni)/ In-place
Moist Unit Weight Test(1.73-1.86g/cni for 10 pcs.of undisturbedsamples)in-placeDry Unit Weight
Test(1.581.70g/cni for 10 pcs.of undisturbedsamples) The resultsof thosetestsarewithin rangesof
the soil propertiesof normal soil, hencesoil in the areaseemsto be usablefor constuction of the
structures.

Taking possiblepavemenbn the soil into considerationCBR testswere performed.Ten (10) samples
were takenfrom eachplot andlaboratoryCBR testswere carriedout. The resultsof the testsindicate
thatthe soil canbe usedas a subgraddor the pavementFurthermorethe topographicmap andthe soil
boringdatawill accompanyhe Draft Final Report.
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RECORD OF BORING - 55
NAME OF PROJECT : Geotechnical Investigation work for Preparatory Survey on The Ship Recycling Facilities
Improving Project at Alang/Sosiya.
Plot No.: 125 Page - TIT |
METHOD OF DRILLING : Rotary LOCATION : At Piot No.:125, Alang/Soslya, Gujarat.
DRILLER : - DEPTH OF BORE HOLE : 10.00 mt
DIA OF BOREHOLE : 1S0mm/ Nxm RL:— 12990 mt
DEPTH OF GWT : @ 2.50 mt. BGL START DATE : 15/06/2016
CO ORDINATES : Easting : —211062.372% END DATE : 15/06/2016
Northing : — 2371784 2838
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ANANDJTWALA TECHNICAL CONSULTANCY, AHMEDABAD . Tel: 079- 26762598,
E mail : arc_abad@yaboocoin
Figure3-3 BorelogExamplewith N-valueConstanRegardlessf Depth
SourceSurveyTeam
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RECORD OF BORING - 28
NAME OF PROJECT : Geotechnical Investigation work for Preparatory Survey on The Ship Recycling Facilities

Improving Project at Alang/Sosiya.
Plot No.: 30 Page -1
METHOD OF DRILLING : Rotary LOCATION : Al Piot No.:30, Alang'Soslya. Guarat.
DRILLER : - DEPTH OF BOREHOLE : 10.00mt
DIA OF BOREHOLE : 1S0mm/ Nxm RL:=11.532mt
DEPTHOF GWT : @ 2.70 m.. BGL START DATE : 12/06/2016
CO ORDINATES : Easting - — 205484 8363 END DATE : 120622016
Northing - — 2363358 8418
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oo I~ DESCRPTION i § E [oom| Tvee| no. e N = |RoD
(m) g. OF STRATA a g 8= m (%) | (%)
E £
Helels(®
1 M 7.40
100 | SOT 1 4512 20 - -
2 200 |ser| 2 | g8 | 29 -] -
— Iight DroWNish masum 10
3 oy 300 [ser| 3 | 7020 | 3 - | -
— 4 Kankkars.
400 SeT 4 152124 | 45 - -
. §00 | SPT s 162630 | S6 - -
[ 6
6.00 SPT ] 22836 | 64 - -
7
740 700 | SPT 7 | 263139 | 70 - -
wr o (W 2e
|oark brownish medium 1o fing l“\\\ 8OO | SFT | B | 303743 B0 =] =
[ ———_ oy o i
- e O \\\\\\ 900 |ser | 9 | 334048 e - |-
5= A
10.00
- Bore terminated W 1000 | seT 10 | 404555 | 100 - =
— @ 10.00 mt.
1
[ 12
13
1
%
ANANDJTWALA TECHNICAL CONSULTANCY, AHMEDABAD . Tel: 079. 26762598,
E mail : atc_sbad@yabosocoin
Figure3-4 BorelogExamplewith N-valuelncreasingoropostionato Depth
SourceSurveyteam
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Figure3-5 Boring at Seashore

3.2. SCOPE AND CONTENTS OF THE PROJECT

As the result of the comparisonbetweenthe Requirementof the Ship Recycling Conventionand
Indian Regulationand Ship recyclingprocesdacility, laborandenvironmenttc. of beachingmethodin
Alang / Soyaarea preventionof environmentakontaminationof intertidal zonesand soils by oil and
other hazardousmaterials generatedduring ship recycling operation and the recycling process
emphasizinghe safetyof workersandthe necessityof facility improvemento implementthis areagain
recognized.

(1) RequiredProjectContents

Theissuedo be addresseih the previouschapterarereviewedandfacilities andwork procedureshat
needto be consideredn orderthatshiprecyclingfacility to becomecompliantto the Conventionareas
follows. Thesemeasuresare mainly focused on how to preventenvironmentalpollution in the ship
recycling processin the intertidal zone. The outline of the requiredmeasureds explainedwith basic
designincluding cortents,quartity, etc.

Table3-1 Propositionof recommendedéhcilities andequipmento complywith the Convention

Measuresneedto | ltems of Facility or | Recommende@ontentf the Project
be considered Process
Safe and closer| Improvementof Yard to | Improvementof yard with concretefloor and oil
grounding to the | prevent pollution of | correcting drain for the recycling works with
shore for large| intertidalzoneandsoil Hazardousnaterialsandcontaminants.

vessel Heavy equipmentfor the | Heavy lifting equipmentfor steel plate and hull
work in intertidalzone block. (currentlyonly winches)

Introduction of Large Crawler cranes for the
recyclingwork in intertidal zone.The cranewill be
time baserent schemewith operatorfor all yards
who may be needed.(Large block will directly
transferredirom ship to shoreor by lightning after
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Measuresneed to
beconsidered

ltems of
Process

Facility or

Recommende@ontentsof the Project

partof ship,avoidpollution of the sea)

WheelLoaderfor beach

Bucket for the purposeof 10km beachcleaning
(cleaningof debris)of Alang/Sosiya

Bunker oil tank cleaning
device

Cleaningof doublebottomFO tank. Introductionof
mobile high pressurecleaning device. Equipment
shall be 1 TEU size and make available for all

yards.
Acceptanceof Oil | Afloat Tanker Cleanirg | One cargo oil tank, slop tank cleaning and
Tanker  (Large| Barge transportatiorbarge

Tanker)

Multi-purposevessel

For the purposeof oil combatting firefighting and
monitoring during tankercleaningoperationat sea.
Onemulti-purposework boat

Reinforcementof | Reinforcement of oil | Astheresultof theimprovemenbf yardsandother
capability of | treatment and | project, it is expectedto increasethe volume of
Hazardous incineration capacity of | wastesandHMs.

Materials and| TSDF Improvemenof Incinerationperformance.
wastedreatment. Improvemenbf Oil treatmenperformance.
Improvement Improvement of living | Improve living condition of workers and provide
ofwork condition safe and hygiene housingthus promoteinhabitant
environment workers

Source:JICA Surveyteam

Proposedacopeof the Projectandcorrespondingequirementsf the Ship RecycleConventionis shown

onthetablenext.
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Table3-2 Proposedcopeof the Projectandcorrespondingequirementsf the ShipRecycleConvention

Requirementsof Ship Recycling Convention Contentsto Item to Copein Facility and Project Scope
Correspond Procedure
Regulation17 i General requirements . Provisionof Provisionof SRFPby TechnicalCooperatior(Capecity
Authorized SRF shall establish managementsystems, SRFP& SRF Development)
proceduresand techniquesnot pose healthrisks to the monitoring Identify risks to Expediteunderstandingo HKC and
workersandprevent,reduce minimize adverseeffectson Approvalof SR safety and provisionof SRFPby conducting
the environmentcausedby Ship Recycling, taking into Facility by environment and Management evel Staff Training
accounfuidelinesdevelopecy the Organization. GMB establish required CourseTo Build Awarenes®f

Authorized SRF shall, only acceptship comply with this
Convention;or meetthe requirement®f this Convention
andacceptshipswhichtheyareauthorizedo recycle

Regulation 18 7 Ship RecyclingFacility Plan (SRFP)

1.

Authorized SRF shall preparea SRFP including a
policy ensuringw o r k safetyaihd the protectionof
humanhealthandthe environmenincluding;

a system for ensuring implementation of the
requirementsetoutin this Convention

identification of roles and responsibilities for
employersandworkers

a programmefor providing appropriateinformation
andtraining of workers
anemergencyreparednesandresponselan;

a system for monitoring the performanceof Ship
Recycling;

a recordkeepingsystemshowinghow Ship Recycling
is carriedout;

a systemfor reportingdischargesemissionsjncidents
and accidentscausing damage,to wo r k aafesy,(
humanhealthandthe environmentand

a system for reporting occupational diseases
accidents, injuries and other adverse effects on
worke r safétyandhumanhealth,

Regulation21 i Emergencypreparednessand response

management system,
techniques, improve
facilities and have
approval from CA or
RO.

(CA: CompetentAgency
(RO: Recognized
Organization)

Hazardousnd Risks RecyclerTop
ManagemenCourse

A Expedite acquisition of SOC by
improvingyards.

TrainingCourses Initial Training
CourseFor All Workers
TrainingCourses Initial Training Course
For Skilled And SpecialWorkers
TrainingCourse/i ManagersAnd
Managementevel Staff Training Course
To Build Awarenes$Of HazardousAnd
Risks

RecyclerTop Managemen€ourse(Hkc)
RecyclerTop Managemen€Course
(TrainingCourseln Japan
TrainingCourse(Trainees)
TrainerCourse(CraneOperators)
OtherTrainings
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Requirementsof Ship Recycling Convention

Contentsto
Correspond

Item to Copein Facility and
Procedure

Project Scope

AuthorizedSRFshallestablistandmaintainanemergency
preparednesandresponselan,includinginformationof
necessargquipmentthe necessarinformation&
communicatiorCompetentAuthority(ies),the neighbourhood
andemergencyesponseervices

Regulation19 7 Prevention of adverseeffectsto human

health and the environment

A Prevent explosions,fires by ensuringthat Safefor-hot
work conditions and procedures are established|
throughoutShipRecycling

A preventharm from dangerousatmospheredy ensuring
that Safefor-entry conditions and procedures are
establishedn ship spacesincluding confinedspacesand
enclosedspacesthroughoutShip Recycling

A prevent other accidents, occupational diseases and
injuries or otheradverseeffectson humanhealthandthe
environmentand

A preventspills or emissionsthroughout Ship Recycling
which may cause harm to human health and/or the
environment,

Regulation20 i Safeand environmentally sound

managementof HazardousMaterials
Authorized SRF shall ensuresafe and environmentally
soundremovalof any HazardousMaterial containedin a
ship, actively usethe IHM andthe Ship RecyclingPlan,
prior to andduringtheremovalof HazardoudVaterials.

A ensurethat all HazardousMaterials detailedin the IHM
are identified, labelled, packagedand removedprior to
cutting by properlytrainedandequigpedworkers

Regulation 22 7 Worker safetyand training

A Authorized SRF shall provide for worker safety by
measuredncluding training programmegrior to any
shiprecyclingoperation.

Oil et.,removal
beforefire
works

Cautionfor useof fire in
the cuttingwork

TechnicalCooperatior(Capacity
Development)

To deepersafetyhot work, risksin
thework place,occupationalnjuries
andenvironmentisksby
implementingTraining Courses
Initial Training Coursefor All
Workers TrainingCourseun Initial
Training Coursefor Skilled And
SpecialWorkers Training Coursei
Managers
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Requirementsof Ship Recycling Convention Contentsto Item to Copein Facility and Project Scope
Correspond Procedure

A Authorized SRF shall provide and ensurethe use
of personal protective equipment for operations
requiringsuchuse

Regulation19 i Prevention of adverseeffectsto human Studyof safeand 1) Improvementof yard for | At theshoreplot wherehazardous

health and the environment closerto shore protectionof pollution to |pollutedwastesnaybereleased,

A preventaccidents,occupationaldiseasesand injuries or beachingf large soil andintertidal zone improvementby providingimpermeable
other adverse effects on human health and the | ships floor andoil correctingditch etc.
environmentand 2) Mitigation of negative| Invest5 (Five)Largerlargecrawler

A preventspills or emissionsthroughoutShip Recycling impactto environmentoy | cranes for therecyclingwork atintertidal
which may cause harm to human health and/or the fallen cut block at| zone.
environment, intertidalzone By transferringargeblock from ship

directly to shoreyardand/orlightening

Regulation 20 i Safeand environmentally sound weightat aft, avoid pollution to the sea.

managementof HazardousMaterials , 3) Protectionof pollution in | Invest3 dThree)Beachcleaningwheel
Authorized SRF shall ensuresafe and.envwon.mentally intertidal zone by | loaderwith bucketcapacityof 2n for
soyndremovalof any Hazardousr\/late_rlal conta_medn a cleaningdebris& wastes | cleaninglOkmlengthof Alang/Sosiya
ship, actively usethe IHM andthe Ship RecyclingPlan, coast
prior to andduringthe removalof Hazardousviaterials. . - - . .

A ensurethat all HazardousMaterials detailedin the IHM 4)  Protectionof ol Igakage InvestS (f|ye) I_-||gh pressuranobile
are identified, labelled, packagedand removedprior to to sez_iby bunker oil tank decontam_lnatlorsystemfor b_ottom_FO
cuttingby properlytrainedandequipedworkers cleaning tankc_leanlng.Make s_urere3|d_uaI0|I

A All wastesgeneratedrom the recycling activity shall cleaningto protectspill to environment
be only transferredto a waste managementfacility andfire, explosion.
authorizedo dealwith theirtreatmentinddisposal

Regulation 19 7 Prevention of adverseeffectsto human Receptiorof Oil 1) Cleaningandgasfreeing| Investl (one)Offshoretankcleaning

health and the environment Tanker(VLCC) for cargo oil tank of | bargewhichcancleancargooil tankand
Prevent explosions, fires by ensuringthat Safefor-hot offshoretankers. sloptankof VLCC atoffshore,and
work conditions and procedures are established| transferoily waterto shore.
throughoutShip Recycling Protectionof oil spill from cargotankof

A preventharm from dangerousatmospheredy ensuring tankerandestablistsafefor entryand
that Safefor-entry conditions and procedures are safefor hot work
establishedn ship spacesincluding confinedspacesand 2) Cleaningwork aboveand | Invest1 (one)Multipurposevesseto

enclosedspacesthroughoutShip Recycling

protection of marine

monitorandactagainstoffshoretank
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Requirementsof Ship Recycling Convention Contentsto Item to Copein Facility and Project Scope
Correspond Procedure
A prevent other accidents, occupational diseases and environment cleaningworks, oils spill while recycling,
injuries or otheradverseeffectson humanhealthandthe fire , etc.

environment

Regulation20 i Safeand environmentally sound Reinforcemenof 1) Reinforcement of oily | By theimprovemenbf yard,introduction
managementof Hazardous Materials treatmentapacityof water treatment and| of Mobile decontaminatiosystem,
Authorized SRF shall ensuresafe and environmentally| Hazardousand incineration capaciy at | improvemenbf recyclingprocessyastes
soundremovalof any Hazardoudaterial containedn a | yastes TSDF volumemaybeincreased.To copewith
Ship, aCtively usethe IHM andthe Shlp RecyC”ng Plan, theincreasedvastesandhazardous,
prior to andduringthe removalof Hazardoudviaterials. reinforcethetreatmentapacityof existing
A ensurethat all HazardousMaterialsdetailedin the IHM TSDFfacility
are identified, labelled, packagedand removedprior to 1. Increaseincinerationcapacity
cutting by properlytrainedandequigpedworkers 2. Increase bilge and oily water

A All wastesgeneratedrom the recycling activity shall
be only transferredto a waste managementfacility
authorizedo dealwith theirtreatmentinddisposal

treatmentapacity
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As the resultsof the review andinvestigationabovementioned the Projectconsistsof the following
components

1) Improvemenbf existing70 shiprecyclingyards

2) Introductionof Mobile DecontaminatiotJnits

3) Introductionof LargeMobile CranesandBeachCleaningWheelLoaders
4) Introductionof TankCleaningBarge

5) Introductionof Multi-Purposév/essel

6) Improvemenbf environmentacilities of TSDF

Detail of theaboveprojectcomponents explainechereafter

3.2.2. IMPROVEMENT PLAN

(1) Improvemenbf existingshiprecyclingyards

Underthe Project,in orderto protectany release®f hazardousnaterialsto the inter-tidal zonewhile
the ship recycling processs going on, provideimpermeabldloor (corcretepavedfloor) with drainage
at shoreyards where demolishinghull block and equipmentincluding hazardousmaterials,aimed at
complying therequirement®f the Convention.

(2) Improvemenbf environmenfacilities of TSDF

Under the Project, the following new facilities will be introducedaimedat extendng the life of the
landfill siteandto improvethe negativeimpactby the procesf oil cleaningandcollection.

1) Bailer
Compresghevolumeof solid wastesot suitablefor incinerationsuchasGlasswool.
2) SludgeTreatmenPlant

Recoverresidualoils containedin oily sludgeas muchas possibleand sell it. Qily sludge
aftertreatmentwill belandfilled in stabilized condition.

3) Oil Separatiormank
Separatdow densityoily water(suchasbilge water)to oil andwaterwith heatingdevice.
4) Oily WaterSeparator

Oily water, of comparativelylow density will be separatednto oil andwater.Recovereail
will besold.

5) High Templncinerator
About 1400deg. C with for the Low-concentratiorPCB waste (unintentionallymixed very

small amount of PCB contaminatedelectric parts and wasteswith PCB concentration:
5,000ppnor less)
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3.3. IMPROVEMENT OF SHIP RECYCLING YARD FACILITIES
3.3.1. IMPROVEMENT OF YARD FACILITIES

In the shiprecyclingyard, cutting areafor cutting hull block, storageareafor steelplatesandremoved
parts,towing winches temporarystorageof hazardousnaterials office, warehousew o r k restspate
are arrangeddepenihg on the size of the yard. However, as the cutting areaand storageareais an
exposedarea,therewill be risk of contaminaing groundwateror soil in the yard by pollutantandalso
the chanceto pollute marine environmentby washingrain water with the pollutant. Therefore,the
following improvemenif the existingyard facilities will be implementedunderthe Projectin orderto
complywith therequirementsf the Convention.

1) Provisionof highrigidity conaetefloor for the cuttingareaandstorageareafor the pollutant
2) Provisionof collectingrain water(includingdrainageandoil collectingtankfoundation)
3) Provisionof thefoundationof towing winches

The following works are not underthe scopeof the Projectyet but to be providedby the recycleras
appropriate.

1) Temporarystorageof Hazardousnaterials

2) Storageof LPG cylinders

3) Asbestoshandlingfacility (notrequiredin caseit will be outsourced)
4) Sanitary,Drinking water,showerfacility

5) Wo r k ehangiigroom

6) Firstaidfacility

7) Firefightingfacility

8) Sewagdreatmenfacility (Septictank)

Improvementof the yard facilities with the concrete pavementhas been started by recyclers
themselvesand audit procesdor the acquisitionof SOCby the ClassNK or RINA is underprogress.
Although detaileddesignof the improvedfacilities was not available from the ship recyclers,concreted
impermeable flooring will be provided considering improvement of safety and protection of
environmentapollution and preliminarydesignis developedasedon the investigationand analysisof
the currentissues.

Preliminarydesignis madeasstandardiesignby the differentwidth of the yards of 45m,60m,90m, &
120m and this design could be utilized further for individual detailed design at the time of the
constructionThe abovefore mentionedacilities suchastemporarystorageof hazardousnaterials etc.,
will not be coveredby the Project, however, requiredfacility will be further confirmed with ship
recydersandappropriateecommendationsiadeto therecyclers.

As to the technicalguideline,ClassN K écemprehensionio the Conventionand the guidelineof the
StatePollution Control Boardfor theimpermeablestructurewill be considerecgndprotecton of soil and
groundwaterpollution andalsoto protectany spill of the hazardousnaterialsto the inter-tidal zoneto
be consideredn complianceo therequirement®f the Convention.
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Leachet collection layer
—53 -

—GeoMentbrane>1.5mm

Compact goil >30cm

Figure3-6 Impermeabld-loor Structureby CPCBGuideline

The dismantling method is equivalentto the current method and renovation for environmental
improvement(preventionof diffusion of hazardousubstanceand securingof occupationahealthand
safety shall be carried out. In the current method,the targetship is beahed on the surfaceof the
recyclingyard usinga differencein tide (high tide at springtide), andit is pulling up into the recycling
yardby alargewinch thencut, removed andtrarsferredthe materials(productor material).

() NumberandBasicplanof the Yardsto beimproved

Ship recycles are operatingat yards (working place)on leasebasisfrom GMB. Thereforethe yards
(the size,winch and office building, etc.) are different respectivelyandthereare no standardacilities
available The scopeof theimprovementwork of the facility is definedasthe concretepavemenareas
in the yard andareaswvhereinstallationof oil watertreatmentankis placedandwinch foundationwith
reactionforce block. Thereforethe Office building andthe Parkinglots, Weigh Bridge facilities andan
equipmentidge for toxic substancelepositoryareexcludedrom the scopeof work.

As shownin Table 3-3 there are 131 yardsin total including 24 yardscertified by the classificationat
the end of 2016 Accordingto SRIA, it is assumedhat the numberof the yard to be approvedby the
classificationand that is going to investin the nearfuture for the improvementof their facilities by
themselvewvill be 60 yardsby 2017,and60 yardsor morein 2018 Assumingthatthe commencement
of the projectis 2019,if morethan60 yardshavealreadybeenimprovedandclassificationcertification
is receivedtheremaininglessthan70 yardswill be subjectto the project. Meanwhile thewillingnessof
investmenby the privatesectordepend®n recyclingdemandscrapprice, etc. Thereis a possibilitythat
it is lessthan60 yardsareimprovedbeforethe commencementf this project In thatcasemorethan 70
yardsare subjectto renovation.On the otherhand,if the numberof nonoperatingyard possessetly
GMB is included it will be about150yardsin total thentherewill be a necessityto improvemorethan
70yards.

Althoughiit is basic policy of India that the whole yard shall be improved without discrimination for
eachyard shiprecyclershallleasdandby contractfrom GMB andpreparegor operatiorby themselves
thenonly their businescanbe started.For this reasonjt is unlikely that new businessewill enterthe
empty yard beforethis projectis commencedand alsoiit is not expectedto strengthernthe recycling
capecity dueto the sharprising demandor shiprecycling,it is decidedto cover130-60=70yardsunder
theproject

For the Shiprecyclingyards, aswidth for eachplot is different hencea setof thewidth of theyard as
standardis shownin Table32, with thetotal of 70yards.

Table3-3 Currentsituationof Shipbreakingyard plot

Width of the yards Number
30m 50m 72
51m 70m 54
71lm 90m 16
>91m 11
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Total 153 |
source JICA StudyTeam

Table3-4 Renovatiorof numberof Ship breakingyard ( plots)

Width of the yards Number
45m 25
60m 30
90m 10
120m 5
Total 70

source JICA StudyTeam

It is foundthatthe yard which GMB ownedandis not currentlyusedis 7 yardsandthatrequiredearth
work such as replacementof sand and earth when using it as a recycling yard Thereforefurther
examinationis requireto the temporaryimprovemenbf eachyard at the time of projectimplementation
to useit asa substituteplace Also, if the yard will be usedas a joint storageof hazardousvaste,a
maintenancashopfor donatedequipmentetc.,aswell asearthwork, intemal paving,otherfacilities etc.
shouldbe considered

3.3.2. PRELIMINARY DESIGN

(1) Technicallnterpretatiorof ClassNK

Basedon the apprehensiorthat preventionof the spillagesof hazardousnaterialsinto the intertidal
zone is of vital importancefor complian@ with the requirementsof the Conventionfor the ship
recyclingwith beachingmethod,comparedo the otherDry dock method,Afloat methodand Landing
methodagainstRegulation19.4 of the Convention,i T tskep recyclingfacilities shall preventspills or
emissionghroughoutShip Recyclingwhich may causeharmto humanhealthand/orthee nvi r on ment o,
thefollowing pointsto improvebeachingnethodhasbeenstudied:

1) TechnicalRequirements

n Preparatiorbeforecutting ship

n Cuttingwork attheintertidalzone

n Infrastructures

n Emergencyreparednesandresponse
n Environmentamonitoringandreporting

n  Preparatiorbeforecutting ship

Ship recyclingfacility shall minimize a risk of spill beforestartcutting work of ship at intertidal
zoneby providingthe following measures.
Preparatiorof IHM Partl to Part3(notonly by shipownerbutshiprecyclingfacility)
Minimize residualoils to a maximumextentbeforebeaching
Identify the locationof hazardousnaterialson boardby actively utilizing IHM
Forthetanker,Safefor Hot Work certificateshallbe obtained
Hazardousnaterialssuchasresidualoils andcargoresidueshallbe removedrom ship.
Ballastwatertreatmentaspernationalnorm
Permanenprovisionof oil spill preventingequipmentduringshiprecyclingwork

Q *0D Qo0 Tw

o Shipcuttingprocessat Intertidalzone
a As muchaspossible,cutting shall be donein a controlledmannerto ensurethat paint chips
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andotherwastesshall not to fall into the intertidal zone.(Ship breakingcodehasprohibited
directthrow of thesewastego sea)

b Asseswhetherhazardousnaterialsareremovedfrom the cutblock andif the block s judged
uncleanthenit shall not fall into the intertidal zone and/orsurfacewithout an impermeable
floor. Dirty blocksshouldfall in to the hull.

¢ Preventanyleakaged$rom cutsectionof hull

d Theseprocesseshallbe managedy thecompetenperson.

5 EmergencyPreparednessndResponse
The Ship Recycling facility shall establishand maintain the EmergencyPreparednessnd
Respons@®lan(EPRP)includingoil spill solutionmeasure$or theintertidalzone.

~  EnvironmentaMonitoring andReporting

a The shiprecyclingfacility shall provide and maintainan Environmentalmonitoring program
including monitoringof intertidalzone.

b Theshiprecyclingfacility shall establisha reportingprocessor incidentsof oil spills to the
intertidalzone.

At presentapprehensiomf the requirementof the Conventionby ClassNK is sole and publicized
with sameunderstandingby the Ministry of Land Infrastructue Transportand Tourism of Japan.
Therefore this apprehensiomran be the basicrequiremento improve ship recycling facilities in India
andcanbedeployed introducedastheProject.

(2) PreliminaryDesign
1) BasicDesignPolicy

In India, designcriteriaanddesignprocedureof the port structureon shiprecyclingyard hasnot yet
beenestablishedln addition,the designprocesof a unified scrappingyard doesnot exist. Therefore,
"TechnicalStandardeand Commentanyfor Portand HarborFacilitiesin J a p asma @esigncriteriais
appliedfor thedesign.

a. Performance&Criteriaof ShipRecyclingYards

The performanceriteriaof apronsshallbe asspecifiedin the subsequeritems:

N Width
Yard widths shall be properly set to allow safe and smooth ship breaking operation The
pavements madeof about60 % of sizeto a marginin the yard and other areasshall not be
paved(as theroad.

o Gradient
Gradientof Yard shall be properly set to drain water and other suiface waterstaking into
consideratiorof the ship recyclingoperationat the yard with backyardsandhencecrossslopes
needto be properlydeterminedYardsnormally havea down slopeof 1 - 2% towardthe sea.ln
somecasesfreverseslopesare useddepeming on the conditionsof yardsand environmental
considerationSincethe settlemenf backfilling may causeslopesto be reversedgconstruction
shouldbe carefullyperformed.

> PavemenMaterials

Yardsshallbe pavedwith propermaterialstaking accountof the surchargesndthe conditions
of useof mooringfacilities. The form of the pavementonsiderghe soil quality situationof the
roadbed building, workability, the cost performanceand a maintenanceetc., and a concrete
pavements selected.

ii. Load Condition

57



PREPARATORBURVEYON THE SHIPRECYCLINGYARDIMPROVEMENTPROJECTIN INDIA
FINAL REPORT(DRAFT)

In the designof the pavemenstructure designload is determinedaking the conditionsof material
to be used,load of heavyequipmentcraneswhich handeshull blocksso asdeterminethe thickness
of thepavement

The performanceverification of yard pavementsshall be confirmedsuchthat pavementstructures
are stableunderthe load of vehiclesand related equipment.Figure 32 showsan exampleof the
performanceverificationprocedure®f yard pavements.

Settingof designconditions

Assumptionof pavementection l‘

v

Evaluationof actions

Performanceerification

Determinatiorof pavemensection

Figure3-7 Exampleof Proceduresor the Performancé/erification of Yard Pavements

Actionsto be consideredn the performanceverification of yard pavementsaregenerallytheload of
trucks, truck cranes,rough terrain cranes,all terrain cranes,forklift trucks, straddlecarriers,etc.,
dependingn thetypesof steelblocksandship breakingmethods.

Here, truck cranesroughterrain cranes,and all terrain cranesare denotedas the movablecranes.
The performanceverification of yard pavementsiormally takesaccountof the groundcontactareas
on which loadsareapplied,settingthe maximumload andthe groundcontactpressureso determine
thepavementhickness

iii. Designof ConcretePavement

a.Proceduref Performanceerification

Figure 3-8 shows an example of the proceduresof the performanceverification for concrete
pavementslt is preferableto perform the verification of concretepavementsoth on basecourse
thickness,and concreteslab thicknessconsidering,cyclic numbersof actions, conditions of the
bearingcapacitieof roadbedsThe yard considerghe steelblock weight and gascutting works, and
doesarigid pavement.
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Settingof designconditions

I

Verification of basecoursethickness

v

Assumptionof concreteslabthickness +

v

Evaluationof actions

Performanceerification

1

1

1 v 1
! 1
1

1

1

Verification of concreteslabthickness 1

Determinatiorof pavemensection

A\ 4
Consideratiorof structuraldetails

Figure3-8 Exampleof the Proceduresf Performancé&/erification for ConcretéPavements

b.DesignConditions
n  Proceduref performanceverification
Thedesignconditionsconsideringhe performanceverification aregenerallyasfollows:
i. Designworking life

The designworking life of concretepavementsshall be properly set consideringthe
conditionsof useand otherrelatedconditionsof mooring facilities. The designworking
life of concretepavementsisedfor the yardsof winch foundationandotherfacilities may
begenerallysetat20 years.

ii. Conditionsof Action
iii. Cyclic numbersof actions
iv. Subgradebearingcapacity

v. Materialsused

The design actionconditionsarethoserequiringthe maximumconcreteslabthicknessamongthe
typesof actionsto be consideredThe characteristiavaluesof actionsmay be setreferringto Table
33
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Table3-5 Referencé/aluesfor theAction Conditionsof ConcretePavementsisedfor theYards

Action Typeof action Action Ground contact
classification (kN) radius(cm)
CP1 Forklift truck 2t 25 10.6
Tractortrailer for 20ft, 40ft 50 17.8
Forklift truck 3.5t 45 13.8
CP2 Forklift truck 6t 75 17.8
CP3 Truck 25tonclass 100 17.8
Forklift truck 10t 125 22.2
Straddlecarrier 125 22.2
Forklift truck 15t 185 26.8
CP4 Mobile crane(truck crane,rough| Type20 220 19.9
terraincrane all terraincrane)
Forklift truck | 20t 245 30.7
Mobile crane(truck crane,rough| Type25 260 20.3
terraincrane all terraincrane)

Source: Technicalguidelineof PortFacilities(The PortsandHarboursAssociationof Japan)
o PavemenStructure

It is preferableto preparea testbasecourseand setbasecoursethicknessat value which makes
thebearingcapacitycoefficientequalto 200N/cm3.In the casesvherethe preparatiorof atestbase
courseis difficult, the basecoursethicknessmay be directly setusingthe designcurvesshownin
Figure34. Theminimumbasecoursethicknesss generallysetat 15cm.

60

A / Crusher run etc.

2 40 ezl

= / / Graded grain crushed stone

= |

o

2 /

= 20 ~

3 / N =

2 Cement stabilized treatment
0

6

Beanng capacity coefficient of base course K|

Beanng capacity coefficient of subgrade X

K 1s the bearing capacity coefficient of base course Kjg (200N/cm?).
K; 15 the beaning capacity coefficient of subgrade Ky

Figure3-9 DesignCurvesof BaseCourseThickness

The basecoursethicknessof concretepavementsnay be setreferringto Table 34 preparedased
onthepastrecords.
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Table3-6 Referencé&/aluesfor BaseCourseT hicknesof ConcretePavements

Designcondition Basecoursethicknesgcm)

Design bearing| Uppersubbasecourse Lower subbasecourse Total base
capacity coefficient of | Cement Graded Graded Crusher coursethickness
basecourseK30 stabilized grain grain run

(N/cm3) base material material etc.

50 or more and less| i 40 i 20 60
than70 20 | 20 i 40

25 | | 30 55

70 or more and less| i 20 15 i 35

than100 T 20 | 20 40
15 i 15 i 30

15 i i 15 30

1000r more T 20 T T 20
15 i | i 15

Source: Technicalguidelineof PortFacilities(The PortsandHarboursAssociationof Japan)

(@)

Verification of concreteslabthickness

The bendingstrengthof concreteslabsmaybe setat 450N/cm2for 28 daystestpiece.

Figure 35 showsthe relation betweenconcreteslab thicknessand bending stress.The bending
stressegre calculatedusingan equationcalled Arlington formula. The symbolsCP1- CP4in Figure
35 are the classificationnamesneededfor using (d) Empirical method of setting concreteslab

thickness.

of concrete (N/mm?)

Bending stress

Thuckness of concrete (cm)

Figure3-10 RelationbetweenConcreteSlabThicknessandBendingStress

(b)

Settingof concreteslabthickness

The methodof settingthe thicknessof concreteslabsin compliancewith the conceptof Pavement
Designand ConstructionGuide hasbeenproposed.In this method,the fatigue characteristicof
concreteslabsare calculatedbasedon the whed load stressesmposedon concreteslabsandtheir
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cyclic numbersduring design working life. And the relation betweenthe above mentioned
characteristicand the degreeof fatigue as a failure criterion is proposedto setthe thicknessof
concreteslabs.

(c) Empirical methodof settingconcreteslabthickness

a. The concreteslabthicknesssetreferringto the empirical valuesgivenin Table 35
may be consideredo havethe sameperformanceasthe one setusingthe methodof Setting
ConcreteSlabThickness.

Table3-7 Referencé&/aluesfor ConcreteSlabThickness

Action classification Concreteslabthicknesqcm)
CP1 20
CP2 25
CP3 30
CP4 35
Appliedto piled pier slab 10

iv) Structuraldetails

Iron mesh
(a) It is effectiveto buryiron meshin a concreteslabstructureto preventcracking.

(b) It is preferableto overlapthe junctionsof reinforcingbars.The overlaplengthandthe depthof the
reinforcingbarsfrom the surfaceneedto be properlysetconsideringhethicknessof the concreteslab.

Joints

It is preferableto placejoints on concretgpavementgo allow the concreteslabsto expand shrink,and
warpfreely to someextent,reducingstresses.

(a) Jointsof the concretepavementbf apronshall be arrangedappropriately,consideringthe size of
yard, structureof mooringfacilities, the type of joint andload condition.In addition,joints shall havea
structurethatis appropriatdor thetype of joint.

(b) Longitudinaljoint

n Longitudinal constructionjoints shall generallybe presstype structuredand madeof tie
bars.
0 Tie-barsare providedto preventadjoining slabsfrom separatingandsinking/ rising of

eitherslabatjoints. Tie-barsalsoserveasa reinforcemento transferthe sectionaforce. Because
theyard pavementasa relatively smallwidth andis physicallyconstrainedy the main structure
of the sheds separatiorof yard concreteslabsat joints rarely occurs.However,it is ne@ssaryto
providetie-barsat longitudinalconstructiorjoints to preventsinking/ rising of eitherslabat joints
dueto differential settlemenof layersbelowthe basecourse.andto accommodata wide variety
in thedirectionsof traffic loadthatis not observedn ordinaryroads.

(c) Transversgoints

n Transversehrinkaggoints

Transversahrinkaggoints shallgenerallybe dummytype structuredandmadeof dowelbars.
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0 Transverseonstructiorjoints

Transverse&onstructionjoints shall generallybe presstype andmadeof dowelbars.Transverse
constructionjoints are placedat the end of daily work or inevitably placeddue to rain during
constructionor the failures of constructionmachinesor other equipment.It is preferablefor
transverseonstuctionjointsto fit positionwith transversehrinkaggoints.

5 Transvers@&xpansionoints

It is preferablefor transverseexpansionjoints to generallyhave a structureusing both joint
sealingcompoundsand joint filers in upperand lower partsand use dowel bars.On piled pier
slabs howeverdowelbarsarenotused.lt is preferableo settransvers@xpansioroints at proper
intervals dependingon construction conditions. Expansionjoints are the weakestpoints of
pavementshence,consideratioris neededfor reducingthe numberof their placemenipoints as
muchaspossible.

" Dowel bars

Dowel barshavea function to transferloadsand preventthe unevennessf adjoiningslabs.In
eithercaseof transverseshrinkaggoints, transferconstructiorjoints, or transferexpansiorjoints,
dowelsbarsareplacedto fully transferdoads.

(d) Jointstructures
Figure3-11- 3-14 showstandardoint structures.

] - - 10
| j= 6~ 10mm "\ r 10w

i I (V4-16W [ A_1(14-160

h2 Jont sealing j2 Jowt sealing

| compound -~ Tie bar | { compound

h e —— — 3 - . h ¢ S— - —
i w— P )
P, | i 7| — ,}\ -/
Chaur Chau Dowel bar
Wood stand
Dowel bar

(Thus sade 1s coated with pamnt and grease, or with two layers of bitumen

Figure3-11 LongitudinalConstructionjoint Figure3-12 Transversé&hrinkageloint

> I“" 6 - 10mm ‘1 =20 - 30mm
1 /i, (/4 - 16w t B __140- 50mm /
! h?2 .‘.;\u:! 54:113".? ‘ h/2 “..‘ ue{lj.g 1 ~={ fo— 25 = 35mm
H | compoun = H §_ compoun / ]
f- \ T 7 —
-t /) 4/ L"“ ! 1M 74\
R —— S (
B 2 el 8 : Ly 4\ 2L AN —
haw Dowel bar o Jomt filler Dowel bar
- T’.;;".r'.;;e 15 coated with pamt o ——— T'h;\‘.e'.xd::;'. coated with punt
and grease, or with two livers of bitumen ) and grease, of with two livers of bitumen )
Figure3-13 Transverse&Constructionjoint Figure3-14 Transversd&xpansionloint

Tie barsanddowelbars

(a) Tie barsanddowelbarsshallbe properlyselectecdconsideringhe travelingloadsimposedon apron
pavementsn all directions.
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(b) The specificationsandplacementntervalsof tie barsanddowel barsmayreferto the valuesshown

in Table36.

Table36 Referencé/aluesfor the SpecificationsaandPlacementntervalsof Tie BarsandDowel Bars

Action Slab Tie bar Dowel bar
Classification| thickness| Diameter | Length| Interval Diameter | Length| Interval
(cm) (cm) (cm) (cm) (cm) (cm) (cm)
CpP1 20 25 80 45 25 50 45
CP2 25 25 100 45 25 50 45
CP3 30 32 100 40 32 60 40
CP4 35 32 100 40 32 60 40

Note: The valuesof tie barsand dowel barsare thoseof SD295A (deformedsteelbar) specifiedin JIS G 3112 and of
SS400(roundsteelbar) specifiedin JISG 3101,respectively.

Endprotection

An end protectionwork alongthe landwardside of pavementshall be providedat a location where
thereis a risk of destructionof the basecoursedue to infiltration of rain water or destructionof the
concreteslabandbasecoursedueto heavyloading.

iv. Facility Drawings

SeeFigure XX ~ XX of annexed.Yard width of W = 45m, andfor W = 60m shownin the figure. In
addition, sincethe positionand statusof the renovationplot is unknown,for W = 90mandW = 120m
carryoutthe quantitycalculatedasW = 45m* 2, 60m* 2.

As for the dismantlingplace,asit is on the concretefloor slabasshownin Fig. 3-15, collectingwater
flowing from the side grooveinto the water collecting pit is sentto the oil / water separatiortank for
collection. The recoveredwater containingoil is transferredto the treatmentplant and processedn a
predeterminegrocedure.

For wastewaterother than the dismantling place (concretefloor slab), wastewaterue to rainfall is
dischargedisingnaturalinfiltration, spontaneoufalling, or nearbyrainwaterdrainagefacilities.
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Figure3-15 Imageof the ImprovedYard
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Figure3-16 Oil CollectingDitch
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3 Jettyfor Mooring WasteQil Collecion Barge

In this projectit is plannedto introducean offshoretank cleaningbargeto washthe cargooil tanksand
to collectoily waterafter cleanup the tankerat seain the environmentaplan for offshoreandshoreas
describedn Section3.4.2. This offshoretank cleaningbargeis mooredon the jetty in Alang, andthe
wasteoll is transferredbn land. Figure 3-17 showsa jetty designdrawingfor mooring of offshoretank
cleaningbarge

Thecongructionsiteis the southernmogpartof the Arang, andthe structureis asshownin the Figure 3-
17. Jettyis an RC constructionthe foundationis a directfoundationwith rock cuts,launcheda peerat5
m pitch, anda concreteslab of 1 span5 m x 10 spanis placed the extensioris 50 m.

As a mooringfacility, install pits, fenders,and car stops.From the road part to the abutmentposition,
embankmenstructurewith stoneandearthandsandis used,andasphalpavements applied.
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4 Work Procedure

Whenconsideringhe currentstateof yard ownership(use) of recyclersiit is judgedthatit is difficult
to changetheplot (move),soit is consideedto improve(renovae) at the currentposition.

It is alsoconfirmedthatthe materialsupplyarea(quarry)suchassand,stoneetc, is availablenearthe
site (within 15 km), andlocal purchaseof rebar(D 10 ~ 16), cement(ordinary Portlandtare 40 kg)is
possble (price)

3.3.3. PROPOSAL FOR INTRODUCTION OF NEW MACHINES

(1) Improvemenfor facilities of shiprecycleyard

In consideringfor currentsituationof facilities and concernedssuesn recycing yards,the following
two kinds of machineswould be proposedon this projectfrom the aspectof improving environmental
preservationsafetyandworking efficiencyin theyards.

n LargeCrawlerCraneq120t) five(5) machines

o BeachClearer three(3)machines

1) LargeCrawlerCranes 120

In the procedure®f breakinga ship afterbeachingthe shipis brokenfrom bow parttowardaft part.
When the hull breakingwork proceedsto some proportion, usually to No.1 or No.2 hold, the
remaininghull bodyshouldbe draggedo the shoresideby the winchesfixed in theyard.In caseof a
large ship, however the draggingworks by the winches(75t x4 sets)is very toughbecausdhes h i
weight is very heavy (for example,P 6ax b u | kweigtd is about12,000t), evenif the ship is
draggedwith assistancéy own buoyancyin high tide. Therefore to reducethe weight, someblocks
of the sternpartor accommodatiostructurearecut downinto theinter-tidal zone.

Especially sinceaft partof shiparrangedvith engineroomandaccommodatioiis very heavyandis
slim in the lower hull shapethe bottomof aft partsinksin the sandof beach.Therefore the friction
betweerthe bottomof shipandthe surfaceof beachis verylarge In orderto reducethefriction, some
sternblocksof the aft portion of the ship shouldbe cutdown. Thereis somerisk of polluting theinter
tidal zonewherethe blocksaredroppeddownanddraggedo the shoreby winch. This risk shouldbe
eliminatedfor keepingenvironmentapreservation.

If theaccommodatiostructureandmachineryin engineroom,which aremain heavyportionsof aft
part, can be brokenand dismantledin early stageby useof a big crane,the sternblocks and some
partsof accommodtion structureneednot to be cut downin orderto reducethe hull weight for the
dragging. In the case of P 6 ma&ulker of which grosss h i pdight is about 12,000 ton
(=12,000LDT), its total weight of the accommodationstructure (approximately 500t) and the
machineryin engineroom (approximately700t) is 1,200t, which accountsfor a 10% of the gross
s h i wedglst. Furthermore,since the equipment,machineryand furniture in engineroom and in
accommodationwhich are valuableandresalablegoods,canbe removedcarefully and smoothlyby
useof the cranewithout damagestheworking efficiency maybeincreased.

For abovepurposesthe big cranegetsonboardinto the hold just beforeengineroom in the early
stageandworksto breaktheaccommodatiostructureanddismantlethe machinesn engineroom. In
Turkishrecycleyard, thereis a similar examplethata big cranegetson the doublebottomto breakthe
accommodatiomndengineroomin the late stageof breakingprocedure.
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Figure3-18 Exampleof cranesoperatingon boardin Turkey

2) BeachCleaningMachinefor inter-tidal zone

As cutting works of breakings h i hulbase donein the inter-tidal zone,trashand debris(wooden
chips, concreteblocks, heatinsulation materials,plastic materials,electric cable, and steel cutting
chips,etc.)in thebreakingworksarescatteredverthebeach.

Currently the trash and debris are gatheredup by hand of workersin respectiveyards at their
discretion. The cleaning works, however, would be made more efficiently and widely with the
machines.

(2) SpecificationNumberandOperationfor New Machines
Requiredspecificationof newmachineswith its operationamethodareasfollows.

1) LargeCrawlerCrare

a. Specifications

A The craneshould retain adequatdifting capacityat the top of boom which is angledand
extendedust abovethe zoneof accommodatiomndengineroom,in orderto breakefficiently
accommodatiostructureandquickly dismantlemachinesn engineroom.

A Becausethe cranelifting ability is decreasedsteeplyin reverseproportionto the outreach
radius (which is depenéd on the boom length andits angle),the nominal cranecapacityis
requiredto be about120ton in orderto exercisethe necessaryifting ahlity (10-25 ton) just
abovethe accommodatiorzoneandengineroom zone.(SeeFigure 314 craneoperationchart
regardingo therelationbetweeroutreachandlifting ability)

A Ontheotherhand,the grossweightwith loadslifted shouldbe lessthanthe limitationin the
strengthof the doublebottomstructure.

A Thecranemusthavea telescopidoombecausét getsonboardandis operatedn the narrow
hold.

A The telescopicbhoom shouldbe capableto extendup to 47min length for breaking large
ships,suchasa capesizebulk carriers(200,000DW)anda panamassizecontainerships. (See
Figure3-9 and3-10 Craneoperationchartin detail).
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The craneshouldhavethetravelingmechanisnwhich is fit for runningon sandbeachin front
of theyardanddoesnot damagehe doublebottomin the holdswhenit getson board.

The travelingmechanisrmof mobile craness divided roughlyinto a wheeltype with tiresand
acrawlertypewith caterpillar.

Thetires of wheeltype might losetractionon sandbeach anddamayesthe inner bottomplate
of double bottom structure becauseeach of tires touchesthe plate with heavy weight
concentratedhto onepoint.

Ontheotherhand,the crawlertoucheggroundwith planesurfacewhich doesnotlosetraction
on sandbeachanddoesnotdamageheinnerbottomplate.

Thereforethe crawlertype shouldbe choserfor thecrane.

Furthermorethe crawler cranecan easily adjustits own positionwhile being maneuveredn
narrowspaceandexercisebetterperformancen otheroperatingactivities. SeeTable31 for

thedetail.

A Accordingly,the crawlercraneshouldbe satisfiedwith the specificationsasfollows;

maximumload capacityl20ton or over

ownweightlessthan125ton

atelescopidooom(maximumlength47mor over)

crawlertypefor traveling

Table3-8 Comparisorof performancéetweerCrawlercraneandWheelcrane

Concernedtems Crawler Wheel

Mobility for Damages the pavement of Candrive on public roadby itself,
transportation from publicroadsby crawlers. but restrictedby the regulation( in
plot to plot Requiredo betransportedn a casethe axis load exceeds10.2t,

long trailer

prior permissioris required)

Mobility on sand

Stabledrive evenon sandarea

Oncewheellosestractionon sand

areain plot area,t cannotmoveatall
Double bottom is Bearableagainsttouch by flat Heavy load concentratedat one
bearable? surfaceof crawlers, point may dent /damagethe top

plateof doublebottom

Heavy load at the
point of Outrigger
legs on double
bottom

No Out riggers
Craneweight to be supported
by crawlerssurface

Leg fixing points on double
bottom should be reinforced with
thick plates against concentrated
loadatonepoint

Adjustment  of
setting at the best
positionin lasthold

As revolving motion is
possiblewith crawlersdriving in
reverseeachother ( left crawler
forward and right one
backward), adjustingmovement
is quick andeasy.

As only turning motion is
possible, adjusting movement is
difficult in narrowspaceof the last
hold.

Pick &Carry

Capableto move while lifting

heavyload

Move while lifting only smallload
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TADANO GTC-1200 Dimarsion
overalllergth 158 m
langthof boby  835m beadth 366m (extandad 550m)
GTC-1200 hewght 36Im
g A A— BTy y— ¢
e weaight in total 118ton (standard equipmant package)
DIMENSIONS

= s REFINED HEAVY DUTY CONCEPT

g _ ]
] i s e
W
SEE, | % - S
[ Tmrki self extend from 3.66m to 5.80m l *Clel(_ll ST
Figure3-19 Crane(TADANO GTC-1200)in detail
b. OperationaProcedures

A Startingbreakingworks from the bow part after beachingand after collision bulkhead(fore
bulkheadof No.1 hold) is removed anopeningsquae hole (width abt.4m, heightabt.5m)is
madeby cutting the lowestpart of eachof bulkheadgo createa passagdor the craneon the
doublebottomleadingto the hold justadjacento the engineroom.

A Settinga temporarybridge at the front cutting edgeof double bottom, the cranegetson the
doublebottomandtravelto reachthelasthold.

A In the last hold, the craneextendsits telescopichoom throughthe hatchopeningand starts
lifting works. Firstly the accommodationstructureis broken and removed, secomnlly the
machinesandotherequipmentontainedn engineroomaredismantled.
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A Besidethecranein the hold, a trailer (20t load with a towing tractor) is preparedCut blocks
and dismantledequipment/ machinesare put on the trailer by the crane.The trailer carries
themoutsidealongthe passagandreturrs backto thelasthold.

120 ton Telescopic Boom Crawler Crane inside of Panamax Bulker liftable load @ Aug 12016 JICA team (UMS)

P'max Bulker (L=225m,8-32,2m,0=19.3m)

42.9m boom

DAccomodation structure to be dimnlleqfﬁ,
abt,15t~30t lifting load capable
@In Engin Room);

Elevation

i £

abt, 10t ~25t lifting load capable 7 .
-Deisel engine of £/G is less than 201
-M/E should be dismantled into several
parts 7
-Other auxiliary machines can
®Poop Deck
abt. 5t lifting load capable

possible
lift down
into No.6
Hold

space for blocks or
equipment in No.6 Hold

Plan

.

1 N7 7 CARGD. HOLD l

o Bhd/Lower Stool
] (width; 4m
-..._| height; 4.5m)

| R

a camera fitted on the top of
boom and a monitor sccreen in
cabin for a operator towatchthe | ..
hooking spot.

a wireless comminication toolto
be provided b aop

and a hooking person at the site

Figure3-20 CraneOperationn PanamaxBulker
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Procedure of operating Crane, Trailer and De—ontaminator unit on board

lowering Hatch
Covers through

hatch i -
e opeone after breaking bow
P structure and collision
\ Bhd, a crane get on
g—é .
X L . = board through the
\ / / openings cut on Bhd.
g - o g
e 7
crane trailer da~contaminator unit temporary bridgs

for canrying cutting blocks
and equipment

flat trailer

©

tractor

[

(example)
20ton loading trailer (oull at both end)

©

20 FmsiEbL—-2

ol coareae |

possible to be

made by a part of
hull structure

De~contaminator Unit

= De~contaminator Uret, which is composed of a high pressure nozzle and
pump in sea containar van, should be camed into ship by the tractor.

® Cleaning works for FO tanks (using high pressure nozzle) may be
performed effectively bacause the urit is placed nsar FO tank

Figure3-21 Cranetravelingon boardandTrailer

a crane gotting on the top plate of double bottom on the temporaly bridge

double bottom

Strengh of double bottom

in the case of Panamax Bulker

o84 rumber hold (No.1.35.7) 23~30 wn/m*

even number hold (No. 2.4, 6)

ama of crawlers in total

09m x60Imx2= 109 M —————
weaight of crans with counter weight 118 ton
maamum weight of lifting block or equip S0 ton
total 168 ton

> 154 ton/m?

Gradaltility
onough

2/16=
012 A
115 4

i

Angle of bridge
_is estimated’-8
[ degreeThe
\.craneis desirous
[ to climb up more
' thanl6degree.

18~20 ton/r®
stronger than

at myxamum

unit load of crawler

Strengthof
doublebottomof
shipis lastfor
craneload by
LCalculation

Figure3-22 TemporaryBridgefor boarding
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120t ton Telescopic Boom Crawler Crane WORKING CHART

CONTAINER SHIP (P'max type)
Lpp=230m, B=32.2m, D=21.1m
Capacity=2,500teu v/

Ao i /
1 DW = 40,000t /280
¥ 38.6m boom
; 22¢ [ : 65"
34.3m L.at first, no.6F Hatch(C) -12.6x10.6m, 30t -to be
open by manual with jacks and chain blocks.
30.0mboam |45 2.through this opening, other no.6 Hatches to
: %= | be openbycrane.

3.cell guide pillar to be cut and removed by
crane to keep working space inno.6 hold

Figure3-23 Craneoperationfor CapesizeBulk Carrier

C. Shipsto beadopted

It is a bulk carrier and a containership that the cranecan works effectively. Regrettably,an oil
tanker,gascarrier,purecarcarrier,ferry, andpassengeship arenot suitabk for the cranedueto their
hull structuresGeneralcargoship (handysize)is alsonot suitablebecauséts hold spaceis smalland
the strengthof its doublebottomis not enoughfor thec r a mveightsHandysize ships,however,are
relativelylight and neednotto reducetheirs h i wgeigtg by cuttingthe sternblocksfor the dragging.
Therefore the effectivenes®f the cranecannot be performedfor the handysize ships.Accordingto
the recordfor pasteight yearsregardingthe numberof ead kinds of ship brokenin Alang-Sosiya
district (seeTable 3-2), total numberof bulk carriersand containershipsaccountsfor 40% (annual
averagel25ships/ 313shipdn all).

Focusingthe latestthreeyears the numberaccountdor 58% (annualaveragel91ships 331shipsn
all) andtotal LDT is supposedo accountfor approximately80%. Evenif only two kinds of ship are
suitablefor the crane the cranecancontributeto improvetotal working efficiencyin theyards
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Table3-9 Pastrecordof brokenshipsnumberin Alang-Sosiya

2007-08 (2008-09 (2009—-10|2010-11| 2011-12|2012-13|2013-14| 2014-15 total annave.
BULK CARRIER 6 61 26 34 110 137 70 39 483 63
CONTAINER 9 33 97 27 45 114 95 56 476 62
GEN. CARGO 23 59 82 74 109 46 54 41 488 o
OIL TANKER 3 0 6 21 32 20 7 5 94 12
CHEMICAL TANKER 12 14 28 41 24 10 5 8 142 19
LPG/LNG 8 13 11 22 6 1 4 10 75 10
RO/RO 14 13 30 54 32 11 23 14 191 25
PASSENGER 7 5 5 2 6 2 2 2 31 4
REFEER 5 23 14 36 24 19 1 12 134 17
OTHERS 49 43 49 46 27 34 38 3 289 38
TOTAL 136 264 348 357 415 394 299 190 2403 313
SRIA Home Page 136 264 348 357 495 394

2.666

2012-13|2013—-14| 2014-15 total ann.ave.

137 10 39 246 92

114 95 56 265 99

46 54 41 141 53

20 7 5 32 12

10 5 8 23 9

1 4 10 15 6

i1 23 14 48 18

2 2 2 8 2

19 1 12 32 12

34 38 3 75 28

394 299 190 883 331

d. Owningn Operatingscheme

Sincethe procurementcost of craneis expensive,it should be usedonly during limited daysin
concentratedvorks for breakingaccommodatiorand dismantlingmachinesn engineroomin early
stagein orderto attainthe goodefficiencyfor its cost.

Therdore it shouldbe sharedamongmanyyardsasa commonuse.The cranesareownedby GMB
(or SPV),who rentit to respectiveyardsduring a certaindayson the rentalscheme GMB (or SPV)
appointsan appropriateprivate companyand outsourcethe managemenjob of the rental scheme
(includingreceptionmakingcontract,collectionof rentalfee, etc.), maintenancandtransportatiorof
thecranes.

The temporarybridge and the trailer (20 t load with tractor), which are usedfor supportingcrane
operation,arealsohandledon the rentalschemeThe samecompanyshouldbe appointedto manage
the rentalschemeand maintenancdor them. As the cranesare sharedamongmanyyards,they need
to be transportedrom plot to plot. A long trailer with truck for transporting the craneshould be
provided. The maintenanceof it and the transportationserviceof the cranesare outsourcedo the
samecompany.

The appointedorivatecompanyshouldpreparethe warehouseo storethe sparepartsfor the cranes,
the 20t trailers, the long trailer and temporarybridges,and arrangethe parking spacefor the cranes
andothers,if necessary.

Although operatorf the cranesarenot requiredany specialskill higherthanusualoperatingskill,
the exclusiveoperatorsare designatedo avoid accidentaldamagesausecy missoperationsn the
casethat any unaccustomedperatorhandlesthe crane.The private companyemploysthe exclusive
operatorsand it rent the craneswith the exclusive operatorsto respectiveyards.Theexclusive
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operdors shouldtaketraining coursepreparedy the cranemakerandimprovetheir operatingskill to
achievehigh working efficiencywithout anyaccidentalamages.

e. Requiredhumberof cranes

In caseof commonuseamongmanyyards,the requirednumberis calcuatedfrom how manyships
arebrokenwith the carneper yearand how manyworking dayswith the cranearetakenfor a ship.
Averagenumberof shipsin pasteightyearsis 125 asmentionedabove,and necessaryvorking days
aresupposedo be 25daysfor ashp.

Accordingto the hearingfrom severalyards,working termsfor breakingaccommodatioris 10 to15
days and dismantlingengineroom is 15 to 20 days provided that the preparationworks, such as
cutting main parts of accommodatiorstructure,unfixing equpmentin accommodatiorarea, and
looseningbolts/nutsof machinesremovingpipesin engineroom, areexecutedn advancethe lifting
worksby the cranemaybe completedn approximately25 days.

On the assumptiorthatthe 25 daysper ship aretakenfor 125 shipsperyear,the necessaryjiumber
of the cranesis calculatedto ten (10) cranesaccordingto Table33. However, actual introduced
numberwould be reducedo five (5) cranesby half of ten, becausall yardsmay not alwaysuse the
cranewith addtional expenseof the rental fee and some yards might hesitateto apply the new
proceduréby usingthecrane.

Table3-10 Calculationfor requirednumberof LargeCrawlerCrane

AnnualshipsNo. a 125
Craneworking daysper ship b 25
Total craneworking daysperyear c=axb| 3,125
Actual working days of yard per year| d 300
exceptSunday/Holiday

Requiredhumberof cranes c/d 10.4

The 20t trailer (with atowing tractor)is alsorequiredfive (5), which is usedtogethemwith the crane,
providedthatthe craneis transportecevery 25 daysfrom plot to plot (the transportatiorcanbe done
in just oneday), total transportatiorfrequencyfor 5 craness 60 timesper year,which means60days
peryear,<(300/25)x5=60>.

So,one(1) Long Trailer (with a headtruck) is enoughfor transportatiorservice.
f. Contributionto streamlingheworking procedures
The cranesmay contributeto reducethe working hoursin following procedures;

Collectingequipmentndfurniturein accommodation
Dismantlingmachinegparticularly,heavymachinedike dieselgenerator)n engineroom.
Draggings h i hulbBbedyby winchesdueto reducingweightin aft partof ship

Omitting cleaningwork for the blockswhich aredroppedinto theinter tidal zone(if the blocks
aredirty)

o T I Do

In total, 3-4 daysmaybe streamlinediueto aboveitems.
In consideratiorof the meritsasfollows;

A Norisk of polluting theinter tidal zonedueto no block to be drogpeddown,

A Improvingsafetywhenheavymachines/equipmemireremoved,

A Receivingcashearlier due to collecting sakale/valuablemachinesand equipmentin early
stage,
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A Thecranemaybe highly appreciatedy therecyclers.

As Europeanside especiallyis much concernedhat the beachingmethodin India hasa risk to
pollute theinter-tidal zonewhenblocksdrop down, therecyclerswho aim to receivemoreshipsfrom
Europearshipownerswantto avoidtherisk. Thecranewill contributeto makea meritin business.

g. Turningacornerof thelongtrailer atthe entranceof ayard

Thereareentrancegatesof the yardsalongthe serviceroadof which width is 14m (oneway 7mx2).
The gateis positionedabout4.5m backfrom of the road, andthe width of gateis aboutém (in the
caseof plot No0.30). The centralreservatiorof the roadis not setin front of the gates.(The gatesize
and gate position to the road are almost samefor all yards. And particularly thereis no central
reservéion alongthe northandsouthendportionof theroad)

On theseconditions,thereis no problemfor the long trailer to turn the cornerat the gateand enter
into theyard.

V. BeachClearer

a. Specificationof the beachcleaner

A A usualwheelloaderon the marketshould be utilized and an attachedbucketis specially
ordered While thewheelloaderrunsin the inter-tidal zone,the bucketsweepson the surface
of thebeach.

A The wheelloaderof which bucketcapacityis abaut 2 and enginepoweris 120-130 HP
shouldbe chosen.The bucketis speciallyorderedwith modificationfrom the original shape
(lengthextendedo abt.2.5mputwidth 2.5mandheight1l.3massameasoriginal one).

A Thebuckethasa guide plate on the bottom which smoothlyscoopsthe trashand debris,and
storagepocketfor themin the rear. The bottomis grid structurethroughwhich sanddrop
down and only trashand debrisare retained.The bottom of the storagepocketcanbe open
with hinge(by hand)to dischargethe trashanddebrisgatheredn full.

A Additionally an electric magnetin the shapeof rectangulabox (length abt.2.5mas sameas
width of the bucket,width abt.40cmheightabt.15cmjs fitted on the backof the bucket. The
magneftcancatchtrash of iron material(smallcutting pieces melting chips,steelwire, etc.)

A Theelectricmagnetcanbe switchedto ON /OFF positionby a remoteswitch in the operator
cabin.

A If necessaryanelectricgeneratoshouldbeinstalledadditionallyin thewheelloaderto supply
theelectricpowerto the magnet.

A Thematerialof the bucketshouldbe ani-wearingandani-corrosionagainstsandbeach.
b. Operationaprocedures

A During low tide, the beachcleanersweepsall overthe inter-tidal zonecontinuouslywhile the
wheelloadermovesaheadandthe bucketscoopgrashanddebriswith sand.

A After a certainamountof trashanddebriswith sandis scoopedpncethe wheelloaderstops,
the bucketis raisedup and inclined backwardto shift the trash and debrisinto the storage
pocketandsimultaneouslyo dropthesand.

A The electric magnetcatchesron trash,traveling horizontally on the surfaceof beachwith a
smallclearance.
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A Whenthe storagepocketis full with thetrashanddebris,the bottomplateis openedust above
a trashbox andall trashdropsdown into the box. At the sametime, the iron materialtrash
dropsdownby switchingthe magneiff.

A The beachcleaneris basically operatedby one opemtor, however,anotherworker may be
arrangedif necessantp helpthesmoothflow of trashinto the bucket.

C. Commonsharescheme

The beachcleanes should be treatedby the sameschemeas the big cranefor the rental and
maintenanceschemelt is preferableto outsourcahemto the sameprivate company However,the
operator(andthe helper)is arrangedy respectiveyards.

d. RequiredNumber

Presentlythe respectiveyardscarry out cleaningtheir inter-tidal zonein way of picking up the
trashanddebrisby the handsof severalworkerswho areemployedby them. It is recommendedo
usethe cleaningbeachcleanerto cleanthoroughlythe inter-tidal zonein front of their yardswith
only oneor two workersin shortertime.

A Thethoroughcleanirg works with the beachcleanershouldbe carriedout for the interval from
finishing breakinga shipto beachinga nextship

A Ontheassumptiorthattheinter-tidal zoneareain width 50mandup to 500mfrom the shoreis
affectedunderworks of breakng a ship, requirednumberis calculatedto be three (3) beach
cleaners accordingto Table3-11.

< Machineoutline> < Bucketin dedail>

Boach Cleaning Machine Bocket dotail

swensing on suribos of beach with schelton tacket

a 8

P o o e N 7Ry Hende for comn/ches

\"_. e N A | S S

TFTTTTIIIT]
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Figure3-24 Beach Cleaning Machine

Table3-11 Calculationfor requirednumberof BeachCleaningMachine

Cleaningareafor oneship a 25,000

=50 width 500 offshore

Cleaningcapacity 2km/hr 2.5 b 5,000 /hr
Averagetravelingspeedx bucketwidth

Requirediimes c=a/b | 5hrs remark 1)
Annual required working days for 313 ships| d 313days
(remark?2)

Annualavailableworking days(remark 3) e 150days
Requirechumber d/e 2.1
Y 3 beachcleanes

(remark 1) the thorough cleaning operation including prepaation works can be
performedn _oneday

(remark2) averageannualship numberis 313 brokenin past8 years maximum415
shipsin 2011

(remark 3) although annual working days of a yard is 300 days (except Sunday/
Holiday), actual possibleworking days are reducedto 150daysby half, becausehe
beachcleanercanbe usedonly during low tide in working hour(9:00 17:00

The requirednumberwould be 3 beach cleaners with someallowancefor calculationresult2.1 in
casethe breakingshipsincreasen future.

3.4. IMPROVEMENT OF ENVIRONMENT FACILITY AND TSDF

3.4.1. STUDY OF TREATMENT METHOD OF HAZARDOUS SUBSTANCES

@ Estimationof the Wastedo be Treated

In Alang/ Sosya, in accordanceavith the Ship BreakingCode (2013) ship to be recycledis started
beachingprocessafter the documentsreview by GMB, GPCB, Custom Departmentand anchoring
permissionis given, inspectionby GMB, GPCB, CustomDepartment& AERB, followed by paying
import dutiesthentitle of the shipwill betransferredo recycler.Thesestandardrocesseareshownin
Figure3-24.

The processof removaland handlingof hazardousubstancen this processis mainly following 3
proces.

Table3-12 RemovalandHandlingProces$dazardousSibstances

Process Substances Processn theFigure
1: Removalof Hazardous Storesnotin theshipstructuresuchasgas n
beforebeaching bottle,paints,chemicalsgtc.
2: ldentificationandremovalof | Hazardousn hull structureandequipment °> t
Hazardousafterbeaching includingasbestogpxic paint,PCB,0ODS,

80




PREPARATORBURVEYON THE SHIPRECYCLINGYARDIMPROVEMENTPROJECTIN INDIA
FINAL REPORT(DRAFT)

3: Temporallystorageand oils. w
transportatiorof Hazardougo
TSDF
L) — €35 % Ca>
Draining and
cm;-;!ngknf o% & Secogzr&
7 Fuel Tanks an: > nused &
Beaciic g Discannecting Partially Spent:
LUBHCAR L Paints and
e ! gl:nnnier i (;\
« Chemicals — 3\
2d-2Weeks = Batteries o
= CO, Cylinders b
» * Freon
Cylinders &
Freon in
Compressors
_Bto7d
€ 7)
(’ 5) E P 6 i Recovery and Decommissioning of:
& R 3 bt N = Furniture, Toilets, Fixtures, Doors
: : = Obtaining “Free From and Windows etc.
CP" _'_lelectlon and contamll?ants" = Pumps motors, Electrical appliances, X
\_/l aspoRnl of Gertification From GPGB Machines, Refrigeration systerm and B
3 Bilge !ﬂat.e" & * Fire safety Inspection other mechanical equipments, J
i = Ohtaining “CGutting Panels
Permission From GMB *Cables, pipes, valves, fittings
4-8d 15-30d
¢ 83 > _ € 10 Jmumn 11
Di I of | i
R Ir:ssﬂ?;tain; materials Cutting of slice | Segregation, lGraded steel to r'olllng)
B = including Asbestos, = and transporting ™ Grading, . TIoD
\_/) Glass woaland to work place Cutting & Loading 12
Thermacol b for Transportation Scrap steel to melting)
i 30-60d 60 - 90 d 60-90d

Figure3-25 Processf recycle

Source:ShipBreakingIndustryat Alang/ Sosiya May 27,2015by GMB

As hazardousvastedischargedn the procesf recyclingof the ships therearefuel oil remainingin
the ship itself, oil water such as bilge, asbestos,glass wool etc., as solid wastes The types,
characteristicef theseareshownin the following table.

Table3-13 Wastego betreated

Type of waste Charactestics Treat/Process
WasteOll Residuabil in FOtank | Goodwasteoil is corrected | x
andsold.
SlopQil Slopoils residein the Supernatarfyuality oil) of a
Slopoil tankof tanker slopoil tankaftertank
Liquid cleaningwill becollected
andsold.

Wasteoil in lower part(high
densityoily water)is

remained.
Oily Sludge Silted oily sludgeonthe | Oily sludgecontainscrude 1]
tankbottomcontains oil maycauseof fire and
rust,otherimpurities. explosion
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Typeof waste Charactestics Treat/Procesy
Bilge Water Wastewatercontains It maybeemulsifiedwith a
(Bilge wastesoil) L.O.andF.O.inthe detergentlt is generated
bottomof engineroom | while voyageandat port.
BallastWater SeaWater(Mud andit Ballastwateris obligedto x
may containmarine exchangethigh sea.
growth)
TankCleaningWater Cleaningwaterof cargo | Cargooil tankwill be a
oil tankof tankerand cleanedat offshoreand
Bunkeroil (FO bunkeroil tankwill be
cleanedafterbeachingoy
High pressureMDS and
collected
Cleaningwaterfor Wastewaterwith red Cleanedandcollected a
bottomandmachine rustaccumulatean the
room bottom
RainWater Rainwateronthe Rainwaterwill becollected | (
recycleyard may by drainandseparatect
contaminatedby oil etc. | EFT andwaterwill be
dischargedo sea.
Separateail will be
collectedandincinerated.
Oily wastes Oily wastedn the To beincinerated a
Solid engineroomandused
Wates for recyclingwork.
Otheroily wastes Wastepainting,grease, | Recyclablewasteswill be U
Chemicals LO, andotherresiduals | collected.Otherswill be
on boardship wastedto TSDF
Asbestos Usedfor heatinsulation, | To belandfilled a
etc.
GarbageSewage Wastegyeneratedintil To becollectedandsolid a
lastvoyage wasteswill beincinerated.
Sewagewill betreated.
2 Estimationof Wastesvolume Generated
In generalyolumeof oily wastegyeneratedrom shipis estimatedasfollows.
Table3-14 Volume of oily wasteggeneratedrom ship
Oily Waste Generatedatio of wastes
Bilge With 1,000 GT ship, abt. 100 tons of bilge will be | Bulgewater
generatedn ayear Oil contentabt.1~2%

CollectOil
Oil contentabt.50%

TankCleaningWater

With 100,000DWT tanker,about12.5%of DWT will
be generatedIn caseof ship recyclinglessvolumeis
expected.

Oil contentabt.2.4%

SlopQil

With 100,000DWT tanker,about2% of DWT will be
generated.

Oil contentabt.15%
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Oil Sludge 0.1% of DWT dependon type of tankerandcargo Calorie
4,000 5,000kcal/kg

In this study, type and volume of wastesgeneratedhoughthe recycling processs investigatedwith
two (2) typesof shipsone of bulk carrierandthe othera containership andthe resultsof the studyis
shownon the table below. Due to the fact that the numberof subjectsto be surveyedwas limited, the
numberof daysafterthe beachingandthe stateof cleaningwork weredifferent, the total amountof each
wasteis differentbutit showstheresidualamountof hazardousvastein the shipfor processing.

In the table, the asbesto®f the bulk carrieris the total amountof gasketspackings,etc, that may
containasbestodkesiduafuel oil, lubricatingoil are soldastheyareandcannotbeprocessed.

Table3-15 Type andvolumeof wasteggeneratedhoughtherecyclingprocess

no Type Typeof Approx. Quantity DisposalMode
. waste B.C. Paramax Container
1 | Asbestos HW 538 kg - kg Solidification/Incineration
2 Glasswool/Mineralwool HW 8,280 kg 10,650 kg Secured_andfill Site
3 PUF/Polystyrene 220 kg - kg Incineration
4 | Wasteoll 21,000 L 400 L Incineration
Usedoil 30,000 L Salefor recycle
5 Qily Sludge 650 kg 32,000 L Incineration
6 Plastics HW 70 kg 200 kg Incineration
7 Paint Chips 2972 kg 4,480 kg Incineration
8 Iron scale NHW - - Salefor recycle
9 Fiber glass/Rexene NHW - - Salefor recycle
10 | FoodWaste NHW 75 kg 250 kg Secured_andfill Site
11 | Cardboards& Packages NHW - - Salefor recycle
12 | Glass NHW - - Salefor recycle
13 | Bilge Water HW 5,500 L 50 kL Bilge WaterTreatmen®lant

14 | Rubber NHW 200 kg - kg Salefor recycle

15 | LubricatingOill HW 1,008 L 92,000 L AuthorizedRecycler
16 | Grease HW 345 L 300 kg AuthorizedRecycler
17 | Paints HW 200 L 160 L AuthorizedRecycler
18 | H.F.O. HW 2,000 L 407 L | AuthorizedRecycler
19 | EngineOil HW 110 L 5,000 L AuthorizedRecycler
20 | SlopOill HW 4 L 200 L AuthorizedRecycler
21 | HydraulicOil HW 400 L 11,300 L AuthorizedRecycler
22 | CylinderOil HW 1,600 L 60 L AuthorizedRecycler
23 | Oily-Chemical HW 50 kg 150 kg Incineration

contaminatedags

Ship recyclingvolumein Alang/ Sosya is 2,872vesselsand 25 million LDT in the past10 yearsas
shownin the table below. An averageof 287 shipsand 2.5 million LDT a year, the averageL DT per
vesselwas8,631tons. The maximumrecyclingamountin the pastis 415 shipsand3.85million LDT in
2012

Also, in the currentsituation,it takesabout3 monthsto 4 monthsto recyclea single ship, so it will

becomesamenumberas390shipsin 2012if recycle3 ships/ yardin ayearwith full numberof yardsof
aboutl130 In 2012,alargenumberof shipsafterthe Lehmanshockwererecycled.
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Table3-16 ShipRecycleVolume

year No. of Ship LDT recycled
recycled
200607 136 760,800
200708 136 643437
200809 264 1,944162
200910 348 2,937,802
201011 357 2,816236
201112 415 3,847,000
201213 394 3,847,566
201314 298 3,059891
201415 275 2,490152
201516 249 2,431,752
Total 2,872 24,778,798

Basedon this statistics,it is assumedhat about300 vesselsare recycledannuallyin this projectand
estimatedhe hazardousvastevolumeof the shipusingthe averageshipLDT of about8000LDT. Table
3-18 showsthe typesandamountsof wastereceivedn 2015by TSDFfor reference.

Table3-17 Wastegeceivedat TSDFin 20152016 (unit: tons)

No. Typeof Wastes Volume Classificationof
Treatment

1 Asbestos 22.715 | SIS
2 Bilge Water 1,600.395 | W/W
3 Documents 34.270 | INC
4 Ceramics 10.030 | SLF
5 PollutedSand 106.000 | INC
6 CoolingPowder 106.320 | S/S
7 Garbage 34.050 | SLF
8 Glass 6.505 | SLF
9 Glasswool 2362.790 | S/S
10 IncineratedAsh 7.825 | SIS
11 | Oily Sludge 1.220 | INC
12 | Oily Waste 42.885 | INC
13 | Oily Water 1.970 | WiW
14 | PaintandCoating 24.520 | INC
15 | Puff 41.955 | INC
16 PVC andPlasticwaste 1.230 | INC
17 | Residuals 516.890 | INC
18 | TreatedResiduals 7.950 | INC
19 | RubberPacking,Insulation 27.100 | INC
20 | Clay 4.420 | INC
21 | Thermocol 35.350 | INC

W/W WasteWaterTreatment
S/S  Stabilization& Solidification

1,602.275 t/year
2,499.650 t/year
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SLF  Secured.andfill 50.585 t/year
INC IncinerableTreatment 843.800 t/year
Total 4,996.310 t/year

Thesewastesarecurrentlytreatedn TSDFasshownonthe Figure3-26. Presentapacityof the
environmenfacility of TSDFis shownonthe Table3-19.

Asbestos Landfill
IncombustibleGlass
Wool
Combustible Incinerator
Wood, Rubber 5t/d Ash
Bilge, Oily Water |[Effluent Treat. _
30t/d TreatedWate

Sludge
Sundry

CollectQil

Figure3-26 Treatmentlow of EnvironmentFacility in TSDF

Table3-18 Capacityof EnvironmentFacility of TSDF

No. | Facility Capacity Specifications
Incinerator 5t/d 1t/h Fixed bedType
Effluent TreatmenPlant | 30n7/d 4m’h DAF Bio treatment
Landfill 100,000n SanitaryLandfills

3) TreatmenPlanof HazardousVastes

Safeextractionanddisposalof a largeamountof wasteoil, oil sludge wasteliquid etc.arerequiredat
ship recyclingby the beachingmethodin Alang/ Sosya. The planis animprovementandconstruction
for environmentallycompatiblefacilities that properly treatthe wastes generatedn the processof ship
recycling.

In the past,the wastegeneratediuring the tankerrepairwork hasbeentreatedin Japan This planis
appliedto the treatmentof the wastegeneratedn the processof ship recycling. Also, this plan aimsat
to treatshiprecyclingwaste butit is alsoplannedo respondadequatelyo the propertreatmenf other
industrialwaste.

In addition, as shownin Figure 3-23, the wastedisposalprocessbeginsat the time whenthe ship is
archoredoffshore so not only the onshorewastefacility, but alsothe cargooil washingprocessof the
crudeoil tankerandthe collectingoil sludge wasteoil etc, from shipswill beplanned.

1) Structureof WastesTreatmen®lant

Proposeglannedplantconsistdour (4) parts.

85



PREPARATORBURVEYON THE SHIPRECYCLINGYARDIMPROVEMENTPROJECTIN INDIA
FINAL REPORT(DRAFT)

Table3-19 PlannedNastesTreatmenPlant

Procesof HazardousVastesTreatment WastesTreatmen®Plant
1. BeforeBeachingat Anchoring : Tankcleaningandwasteoil collectingplant
Cargooil tankcleaningandgasfree Transferoily wateraftercleaningtanksandsludge
worksof Crudeoil tarker atoffshore at offshoreto onshore.
2. After Beaching : Tankcleaningplantby high pressuravater.
FO tankcleaningandgasfree before With mobile high pressuresleaningsystemwork
cuttingwork insidetheyard.
3. While Recycling : Oily Watertreatmenplant
Treatmenbf liquid wastessuchasbilge, | By Oil collectingtank, Oily waterseparatorand
wasteoil, oily water Sludgetreamentplant wastewaterwill be
treated.
Treatmenbf solid wastessuchasPCB . IncinerationPlant
containedmaterials ODS, etc. Detoxifying of hazardousubstanceby high
temperaturéncinerator
4. Final Treatment : Compresso(Bailer)
Landfill of solid wastes Reducdandfill wastes

Sinceshipsto be recycledis requiredto removehazardousnaterial before anchoringand beaching
permissionis issuedby the Ship BreakingCode 2013, shipsgenerallycollect and sell residualoils to
mitigate their volume and then beached Ships are normally beachedby their own power, FO & LO
requiredfor propulsionandotherwasteoils remainafterthe beaching.

On the otherhand,CrudeQil Tankerasii S p e @ohcarheds h i ynderthe Ship BreakingCode, is
requiredto have Safetyfor Hot Work certificate beforeanchoringand beaching.Therefore,Crude oil
tanker(exceptproducttanker)wasnot recycledin thelastcoupleof yearsin Alang.

With this backdrop,after the beaching,FO tanksof shipsare cut after gasfreeingis confirmedand
residualoil is pumpedout andthencleanedwith sawdustor sandmanually.Althoughthe FO tanksare
cleanedsludgeon thetankwall cannotbe wiped out perfectly,thusoil containedn sludgemay possibly
bedistilled by washingseawaterwhenthe cut blockis sunkat high tide.

Underthe circumstancesmnore severecleaningprocesss introducedbeforecutting is startedandthe
following measures investigated.

2) Flow of thewastesandtargetof theimprovemenof TSDF

Figure3-24 showstheflow of wastetreatmentandthe wastedisposafacility to berehabilitatedn
TSDF.
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ShipRecycleYard 1 » Improvemenof TSDF
'y Objectives : Elongationof life of landfill site
Reductionof environmentaburden
MDS . Improvemenbf economy
A. High Temp.Incinerator
B. Oily WaterSludgetreatmenplant
C. Wastewatertreatmenplant
D. Wasteoil colletingplant
TankerCleaning E. Bailer
A
Qil collect
barge 3

Figure3-27 Comprehensivelan of wastedreatmenprocess

4 Volume of WastesGeneratedPlannedvolume)

Thevolumeof generateaily wateris calculatedas 10 vesseld yearfor offshorecleaningof crudeoil
tankers and 360 vesseld yearfor washingby mobile high-pressurecleaningequipmentfor all vessels
asfollows. Also, dueto the improvemenif the yard with concreteflooring thendrain recoverywill be
carriedout, andillegal dumpingof bilge etc.will be monitoredmoreseverelywhenthe projectis carried
out, presumedhat the amountof oily water generatedrom the recycleyard will be increasedn the
recyclingprocesghevolumeof wastegenerateds plannedasfollows.

1) Generatedrom Tankercleaning

n  Oily water

A Numberof cleaningtanker 10 ship/year

A Oily wastewatefLow concentration) 0 kL/ship
(Processingnthe oceanusinga built-in cleaningvesselBarge)equipment)

Oily wastewate(High concentration) 1,000KkL/tanker
A Annualgeneratedolume 10,000kL/year (estimate)
A Oil contentsof oily water 10%
o Qil Sludge

A Numberof cleaningtanker 10 ship/year

A Oil sludgevolume 200m3/tankern(estimate)

A Annualgeneratedolume 2,000m3/year(estimate)

A Oil contentsof oil sludge 5%

2) Generatedrom MDS

n BaseConditions

A Numberof breakingship 360ship/year

A Cleaningwatervolume 50KL /time/ship
A Oil contentsof cleaningwater 10%

A Oil sludgecontentsof cleaningwater 2%

Wastesvolumeform oil separatomstalledon MDS (Considerrecyclinguseof cleaningwater)
A Annualgeneratedolumeoily water 15,000kL/year (estimate)
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A High concentratiorily water 4,500kL/year (estimate)
A Oil Sludge 1,000m3/year(estimate)

3) Wastesvolumegeneratedrom shiprecycleyard

n  Oily wastewater

A AveragelLDT of breakingship 8,000T/ship
A Generatedolume 0.34% of LDT perShip
A Numberof breakingship 360ship/year
A Volumeof Oily wastewater 9,400kL/year
A Oil contentof wastewater 3%
° Incinerable waste
A AveragelLDT of breakingship 8,000T/ship
A Generatedolume 0.20% of LDT per Ship
A Numberof breakingship 360ship/year
A Volumeof Incinerablewaste 5,700T/year
A Amountof wasterequiring 2,850T/year

for high temperaturéncineration

5 Directlandfill waste(glasswool etc)

A Volumeof directlandfill waste 2,500T/year

Basedon the aboveestimationof wastesrolumecapacityof Incinerator wastewater(oily water)
treatmenplantis setasfollows.

3.4.2. OFFSHORE AND BEACH ENVIRONMENT FACILITY PLAN

(1) Hazardousvastedreatmenin offshoreor atanchoragarea

At anchoragearea,ship owneris requiredto establishgasfree conditionfor cargooil tanksfor tankers
to havean anchoringpermissionand otherpracticalinspectionwill be carriedout onboard.Ship owner
can cleanthe cargo oil tanks before enteringseaof India. However,in this project, cargo oil tank
cleaninganddischargeof slop andsludgeto offshoretank cleaningbargeexclusivelyfor tankerprior to
anchoring

With this offshoretank cleaningbarge,cargooil tank of Crudeoil tankerwill be cleared at offshore
andacceptabout10VLCCs peryearby securingthe safety.

VLCC is currentlyrecycledmainly in BangladeshPakistan.With recyclingresultsin 2013,therewere
64 vesseldncluding 39 crudeoil tankersand25 crudeoil andproducttankers.On the otherhand,there
were 33 vesselsin 2016. In November2016, a catastrophicaccidentoccurreddueto a tankerfire in
Pakistaranddueto this it is supp®edthat regulationssuchastankwashingandgasfreewill beapplied
in the future, Althoughit is expectedhat mostof VLCCs canbe recycledin India andBangladeshye
planto acceptVLCC recyclingdemandof about10 vesseldn 3 countriesfor the time being,andthis
projectalsoplannedo accepten(10) vesselsa year.

Theflow of wastewatetreatmenby offshoretankcleaningbargeis asfollows.
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Figure3-28 Process-low of the Tank CleaningBarge

ToTSDF |4 Oily Sludge |4

1) Proces®f Cargooil tankcleaningof Crudeoil tanker

Proces®f thecargooil tankcleaningof crudeoil tankeris asfollows.

Oil tanker (side view)

Qil Tanks

-.,» ,. : 7 *"'

Sludgebeforecleanlng

Qil tanker (front view)

Double e Y - tank to be cleaned

Hul\l . p Oil tanks N

':';.r;

: slop tank

7

25 Gcolodoobe )

Figure3-29 Cleaningprocesof Crudeoil tanker

1) Preparatiorbeforecleaning
n  Seawaterisfilled upto sloptank(onesidea)with aboutl,000kL
o Heatuptheseawaterupto 60 deg.C utilizing shipd boiler

9 Clean the tank with Butterworth machine (installed onboard) and portable machinesas
necessary

Startthe cleaningfrom foresidetankandlastly sloptank.
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ShipGs Butterworthmachine
Capacity. 70~80tons/hr

Range :10m
Pressure: 7 8 kg/ cm2 Portable
— Buterworth
™4 |ww Machine

LS

Portablemachine
Capacity : 30ton/hr
Range :10m
Pressure :8kg/cm?2

2) Cargotankcleaningworks(in caseof Handysizetanker)

Cleaningorder | FixedMachine Capacity(No.) Cleaningtime Cleaningwater
No.1(P&S) 6 3/oneside 60 70kL H 2 3hrs Abt. 1,260kL
No.2(P&S) 6 3/oneside 60 70kL H 2 3hrs Abt. 1,260kL
No.3(P&S) 6 3/oneside 60 70kL H 2 3hrs Abt. 1,260kL
No.4(P&S) 6 3/oneside 60 70kL H 2 3hrs Abt. 1,260kL
No.5(P&S) 6 3/oneside 60 70kL H 2 3hrs Abt. 1,260kL
Total 15hrs Abt.6,300kL

Tank cleaningwater will be accumulatedto slop tank (side B) temporally. Water other than the
supernatanfoil will be circulatedto otherside of sloptank (side A) andreusedfor the tank cleaning
water.

Thereforewasteoily watervolumeneeadto transferandtreatat the shorewastewatertreatmenplant
is asfollows.

A Tankcleaningwater(for Cargooil tank) : abt. 1,000k
A Slopoil tank (oils) : 100=300kL

3) SlopTankcleaning

Cleaningof Sloptank(sideB) accumulatedankcleaningwater

Sloptank(oneside) | No.of Machine | Capacity,No. Cleaningtime Cleanwater
2/ oneside 60 70kL H 2hrs. Abt. 280L0 KL

A Tankcleaningwater(for sloptank)  :280kL

4) Sludgeremovalworks
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Inertgasandfreshair purging

Tankswhich canbe safelyenterwill becleanedy order.

A Worker . 27 workers (9 workers x 3days) =
(specializedentity) U=

A Sludgevolume  :10~30tons

Offshoretank cleaningbargewill be berthedalongthe tankerandtransferwastewater, sludge.Waste
oils transferredo the offshoretank cleaningbargeat offshorewill be transferredo the shorewasteoil
treatmenfacility andtanksin the TSDF.

(2) Specificationof OffshoreTank CleaningBarge

1) Offshoretankcleaningbarge

Offshoretankcleaningbargewill beintroducedo collectoily waterandsludgewhichis generateds
wasteoily waterfor the cleaningof residualsludgein the cargooil tank of crudeoil tankerandoily
waterandsludgein the sloptank. Thejetty to moorthe bargewill be used.In orderto haveGasFree
for Hot Work which is the conditionof crudeoil tankerfor anchoring offshorecargooil cleaningand
sludgeremovalwork by the specificcompanyAlso, the bargewill be providedoily waterseparators
ableto dischargevaterbelowtheregulatorylevel of oil contents.

The basicconceptandoutline of the offshoretank cleaningbargeis asfollows. Basicallyits function
is thetransferof cleaningwaterandsludgeto the offshoretank cleaningbargeafterwashingwith high
pressuravaterat the cargooil tank.

Table3-20 BasicConcepiof the Oil ColletingBarge

Function Storageof collectedwasteoily water(collectingoil tank 250 m°x4)
Oily waterseparator
Regulation Shipsafetylawsandrelativeregulations
Regulationf transportandstorageof dangerousgoods
ShipCertificate Non self propelled bulk oil (dangerougoods)carrier
Grosston Abt. GT
Voyagearea Coastal
Hull structure Smallsteelshipstructureregulation(classNK)
Structuralregulationfor smalloil tanker(A type)
NK (steelbarge) Equipment Type4 classified
Max. complement CrewO p. Passengeb p, others0 p.
Othes Anchoring

2) Maneuvering

Basically,the offshoretankcleaningbargeis to betowedby the multipurposework boator a working
boatasnon-self-propulsion

If long distanceoperationis required weathemustbetakeninto considerationln Japan'getroleum
basewhich ownsthe sametype of barge,asthe operationakriteria of holding the bargeto ship side
the effectivewave heightis setto 0.7 m andthe wind speeds setto 8 m/ s or less. Thewind waves
have nat a big influence, but in the caseof swells, the offshore tank cleaning barge and the
multipurposewnork boatcollide with eachother.Also, it mayroll eachotherandmakeintensecontact
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with eachother when stoppingratherthan they are voyaging. Therefore,it is requiredto provide

operationcriteriaandalwaysremindto operatethe bargesafely.

Table3-21 Specificationof OffshoreTank Cleanng Barge

Hull Shape TankBarge

Hull Structure As per Steelship hull structure Smalltankhull structure(Type
A)regulation

GrossTon Abt. 160t

Loax Breadthx Depth Abt.50mx 13mx 4.0m

Draft Abt.2.5m

Propulsion Self propulsion(onboardenginewith propelle)

Anchorwinch Installed

Store Provided

Complement n.a.

Rooms n.a.

Firefighting EQuipment n.a.

Crane n.a.

Diving Equipment n.a.

Oil dispersant n.a.

Oil Boom Canbeinstalled

Oil colletingequipment n.a.

Oil collectingtank Abt. 250m®x 4

Oil transferpump Yes

Ballasttank Foretankabt.32.8m> 2 Aft Tank.Abt 31.6 m®x2

Bollard 12 tonsbollard, 198tonscrossbid
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Figure3-30 Oil CollectionBarge

93



































































































































































































































































































































































































































































































