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Abbreviations and Acronyms 

ACMs 

(ACM) 

Asbestos Containing Materials 

AERB Atomic Energy Regulatory Board 

AFS Anti-fouling Systems 

ASF Asian Shipownersô Forum 

BAN Basel Action Network 

BANI Ban Asbestos Network 

bbl Barrel 

BDI Baltic Dry Index 

BIMCO Baltic and International Maritime Council 

BIS Bureau of Indian Standards 

BOD Biochemical oxygen demand 

BRICs Brazil, Russia, India and China 

CFC ChloroFluoroCarbon 

Class NK Class Nippon Kaiji  Kyokai 

CO Carbon Monoxide 

CO2 Carbon Dioxide 

COD Chemical Oxygen Demand 

CP Cutting Permission 

CRZ Coastal Regulated Zone 

CPCB Central Pollution Control Board 

CZMA Coastal Zone Management Administrative bureau 

CRZMA Coastal Regulated Zone Management Administrative bureau 

DASR Document for Authorization to conduct Ship Recycling 

DISH Director of Industrial Safety and Health 

DL Datum Line 

DPR Detailed Project Report 

DO Dissolved Oxygen 

DSA Danish Shipownersô Assosiation 

DWT Dead Weight Tonnage 

EAC Expert Appraisal Committees 

EC European Community 

ECSA European Community Shipowners' Associations 

EIA Environmental Impact Assessment 

EMP Environmental Management Plan 

EPRP Emergency Preparedness and Response Plan 

EU European Union  

EUSRR EU Ship Recycling Regulation 

FPSO Floating Production, Storage and Offloading system 

F/S Feasibility Study 

g Gravitational Acceleration 

G7 Group of Seven 

GCRZMA Gujarat Coastal Regulated Zone Management Administrative bureau 

GDP Gross Domestic Product 

GEPIL Gujarat Enviro Protection and Infrastructure Limited 

GMB Gujarat Maritime Board 
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GMS Global Marketing System 

GPCB Gujarat Pollution Control Board 

GPS Global Positioning System 

GSHAP Global Seismic Hazard Assessment Program 

GT Gross Tonnage 

Hcl Hydrochloric Acid 

HEPA High Efficiency Particulate Air  Filter 

HKC Hong Kong International Convention for the Safe and Environmentally Sound 

Recycling of  Ships, 2009  

HM Hazardous Materials 

HP Home Page 

HSS heavy grains(=wheat, maize/corn, rye,etc) and/or sorghum(s) and/or 

soyas(soybeans) 

HTL High Tide Level 

HHWL Highest High Water Level 

ICRR International Certificate of Ready for Recycling 

ICS International Chamber of Shipping 

IHM Inventory of Hazardous Materials 

ILO International Labor Organization 

IMD India Meteorological Department 

IMDG International Maritime Dangerous Goods Code 

IMF International Monetary Fund 

IMO International Maritime Organization 

INR India Rupee 

IRRC International Certificate of Ready for Recycling 

ISO International Organization for Standardization 

JETRO Japan External Trade Organization 

JICA Japan International Cooperation Agency 

JSA The Japanese Shipowners' Association 

LDT Light Weight Ton 

LEL Lower Explosion Limit  

LFL Lower Flammable Limit  

LPG Liquefied Petroleum Gas 

LT Long Ton 

LTL Low Tide Level 

MHWN Mean High Water Neap 

MHWS Mean High Water Spring 

MLWN Mean Low Water Neap 

MLWS Mean Low Water Spring 

MoEF Ministry of Environment and Forestry 

MOU Memorandum of Understanding 

MSZ Makran Subduction Zone 

NABET National Accreditation Board for Education and Training 

NDMA National Disaster Management Authority 

NGO Non-Governmental Organizations 

NH3 Ammonia 

NO3 Nitrate 
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NOx Nitrogen Oxide 

O3 Ozone 

ODA Official Development Assistance 

ODs Ozone Depleting substances 

OECD Organization for Economic Co-operation and Development 

PAH Polycyclic Aromatic Hydrocarbon 

PCBs Polychlorinated Biphenyl 

PCHM Potentially containing Hazardous Materials 

PESO Petroleum and Explosives Safety Organization 

PGA Peak Ground Acceleration 

pH Potential Hydrogen 

PM Particulate Matter 

PPEs Personal Protective Equipment 

PPP Public-Private Partnership 

ppt Parts Per Thousand 

PSC Port State Control 

r correlation coefficient 

R² coefficient of determination 

REIA Rapid Environmental Impact Assessment 

RO Registered Organization 

RORO Roll-on/Roll-off ship 

RSPM Respirable Suspended Particulate Matter 

SBC Ship Breaking Code 

SEIAA State Environmental Impact Assessment Authority 

SHE Safety Health and Environment 

SO2 Sulphur Oxide 

SO4 Sulfate 

SOC Statement of Compliance 

SPCB State Pollution Control Board 

SPM Suspended Particulate Matter 

SRF Ship Recycle Facility 

SRFP Ship Recycle Facility Plan 

SRFMP Ship Recycle Facility Management Plan 

SRIA Ship Recycling Industries Association 

SRP Ship Recycling Plan 

SSRP Ship Specific Recycle Plan 

TBT Tributyltin 

TOR Terms of Reference 

TSDF Treatment Storage Disposal Facility 

UNEP United Nations Environment Programme 

US$ United States Dollar 

VHS Video Home System 

VLCC Very Large Crude Oil Carrier 

Web World Wide Web 

x Variable x 

y Variable y 

4TC 4 average total cost 
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1. BACKGROUND AND HISTORY OF THE PROJECT 

 BACKGROUND OF THE PROJECT  1.1.

 REQUIREMENTS OF THE CONVENTION AND RELATION OF THE PROJECT 1.1.1.

In India, Pakistan and Bangladesh, all located in South West Asia, ships were broken up at inter-tidal 

zones in a so-called ñBeaching Methodò way that enjoyed heydays in the 90ôs.  

In the beginning of the 90ôs, ships were being demolished without sufficient cleaning works, stripping 

of residual oils and waste water, once they were grounded in the inter-tidal zone. Because of this, fatal 

accidents of explosions/fire by flammable gas, fall from high places, etc., were taking place. Serious 

environmental pollution by the hazardous materials such as various kinds of oil, scientific substances 

and heavy metals onboard the ships became a big concern. Moreover, health hazard was created because 

workers did not use enough protective equipment/gear and worked under cruel working conditions. 

With this backdrop, environmental and human rights groups pointed out issues of the industry and 

criticised the major shipping countries and shipbuilding countries that they were exporting pollutions to 

these ship breaking countries.  

Under this situation, ship recycling countries as well as shipping and shipbuilding countries were 

required to response to these issues and the guidelines were made as under. 

a. IMO Guidelines on Ship Recycling (IMO Resolution A962(23) December 2003) 

b. Safety and Health in Ship-breaking: Guidelines for Asian Countries and Turkey (ILO May 

2003) 

c. Technical Guidelines for the Environmentally Sound Management of the Full and Partial 

Dismantling of Ships (UNEP Basel Convention May 2002) 

Although there will  be environmental issues and labor safety issues in the process of ship recycling, 

ILO guideline is focused on labor safety and Basel guideline on preservation of the environment. Both of 

the guidelines have specified that facilities need to be provided in the ship recycling yard and the 

recycling process of the ship, but no requirements on the ships to be recycled. 

Besides the above, Guideline of International Maritime Organization (IMO) points to the requirements 

to be taken by the stakeholders (shipbuilders, operators, ship recycling yards, etc.) from cradle (building) 

to grave (recycling) of ships comprehensively in various phases. The draft final guideline was adopted at 

49
th
 MEPC in July 2002 and resolved at 23

rd
 plenary meeting in December 2003 as Resolution 

A.862(23). 

Thereafter, drafting of the international framework on ship recycling discussed whether the Basel 

Convention (the Basel Convention on the Control of Transboundary Movements of Hazardous Wastes 

and their Disposal) can be applied to internationally navigating ship or not. Thereafter, IMO took the 

initiative to draft the convention for ship recycling and The Hong Kong International Convention for the 

Safe and Environmentally Sound Recycling of Ships, 2009 was adapted. 

 

1.1.2. SHIP RECYCLING CONVENTION 

The Hong Kong International Convention for the Safe and Environmentally Sound Recycling of Ships, 

2009 (hereinafter referred to as ñthe Conventionò) was adopted 15
th
 May 2009 and regulated following 

requirements. 

Applied to  Ships (commercial ship more than 500GT) 

Ship Recycling facilities (place of ships to be recycled) 
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 Requirements to Ships (1)

 Restrict to use Asbestos, Polychlorinated Biphenyl: (PCBs , Ozone Depleting 

Substances, Hazardous paints for the new building ship 

 Provision of Inventory of Hazardous Materials (IHM) which indicate name and type, 

location and volume of hazardous materials. 

 Periodical inspection by competent agency of the flag nation or recognized 

organization 

(2) Requirements to Ship Recycling Facilities 

 Sound operation and management to mitigate environmental pollution and industrial 

accident is required 

 Provision of Document for Authorization of Ship Recycling Facility (DASR) by the 

competent authority or recognized organization of recycling nation and periodical 

inspection 

(3) Requirements to Ship Recycling Process 

 Ship owner shall finalize the Inventory of Hazardous List and based on the 

information from ship owner, ship recycler shall provide Ship Recycling Plan (SRP) 

 Approval of SRP by Ship Recycling nation 

 Final Inspection by flag nation (Conformity of IHM and actual shipôs condition and 

confirmation of approved SRP) 

 Issue of International Certificate of Ready for Recycling (ICRR) 

 Recycling 

 Notation of completion of recycling to the flag nation and recycling nation. 

 

Ship recycling process in accordance with the requirements of the Convention is shown below. 
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Figure 1-1Ship Recycling Process in accordance with the Convention 

 Entry into force the Convention (4)

This Convention shall enter into force 24 months after the date on which 1) not less than 15 States 

have either ratified, acceptance or approval, 2) the combined merchant fleets of the States constitute 

not less than 40 per cent of the gross tonnage of the worldôs merchant shipping, and 3) the combined 

maximum annual ship recycling volume of the States during the preceding 10 years constitutes not less 

than 3 per cent of the gross tonnage of the combined merchant shipping of the same States. 

 

Looking at the requirements of entry into force at the present time, the total volume of world merchant 

fleet at the end of 2014 is 1,167 million gross tons, required total tonnage of the contracting and ratifying 

countries is 466.8 million tons. 

In addition, the ship recycling record is the peak in 2012, then 14 million tons in the year become basic 

figure, but India alone has a record of 12.21 million gross tons. If  either "China", "Bangladesh" or 

"Pakistan" ratifies and India ratifies it, it can satisfy the entry into force requirement for the ship 

recycling country 

 

1.1.3. INTERNATIONAL SHIP RECYCLING SITUATION AND ITS ISSUES 

After adoption of the Convention in May 2009, only France, Norway, Congo Rep., have ratified the 

convention as of February 2016. Thus, it will  require some years to satisfy the entry into force conditions 

to become effective. On the other hand, EU published their Ship Recycling Regulation in 2013 

(hereinafter referred to as ñEUSRRò) tacitly to exclude ship recycling facilities by ñbeaching methodò to 

become effective at the end of 2018. The EUSRR also recommend the member states to ratify the 

Convention which may accelerate other countries to ratify the Convention and expected to satisfy the 
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entry into conditions within a few years from now..  

However, EUSRR is explicitly aimed to eliminate ship recycling by the beaching method. The EU 

regional regulation is a comprehensive amendment that shifts to the Ship Recycling Convention-

compliant procedure from the Basel Convention-compliant procedure, which has been the basis of the 

comprehension to ship recycle so far. Although the provisions of the Recycling Convention are 

incorporated to the EU regional regulation as they are, some requirements to be satisfied by Ship 

Recycling Facilities as a requirement is added to the Ship Recycling Convention. In case of facilities 

outside the EU, in addition to the approval by the recycling country, the EU regional regulation are 

subject to approval by the EU after application by the facility, review by the application by EU and 

review by field survey, whereby the facility unless it is posted in the EU List, vessels of EU flags cannot 

be recycled at the facility.  

This additional requirement was expanded in the process of coordination with the EU Council which 

has a strong influence by the Basel Convention, and the EU Parliament Environment Committee passed 

a draft amendment prohibiting beaching on March 2013. Subsequently, the EC and the EU board of 

directors concerned with such amendment, has coordinated with the EU Executive Committee, working 

with Japan, etc., impermeable floor and appropriate drainage facilities were stated instead of banning of 

beaching. 

If  the EU SRR is applied before the Ship Recycling Convention, EU-registered ships may not be 

recycled in the three countries of India, Bangladesh and Pakistan, which hold more than 70% of the 

world's ship recycling capacity. Ship recycling is not simply an industry for recycling, but also has roles 

such as adjustment of supply and demand of ships in international shipping, promotion of elimination of 

sub-standard ships, and the situation where the ship recycling capacity of the world is drastically reduced 

must be avoided internationally. 

Ship Recycle Convention requires Safe and Environmentally Sound Ship Recycling regardless ship 

recycling method. Japan has the stance that requirements of the Convention can be achieved by 

ñbeaching methodò with further improvement of the facilities, management method, ship recycling 

process, education and training for workers, etc., then considering the assistance to India world largest 

ship recycling nation.  

India also made "Ship Breaking Code" in 2013, and some private ship recyclers have aggressive efforts 

such as starting environmental measures. In addition, ship owners' associations in Asia, Japan and 

Europe have expressed opposition to the exclusion of beaching and expressed support for securing safe 

and environmentally appropriate ship recycling capability through improved beaching. 

 

1.2. SHIP RECYCLING INDUSTRY IN INDIA 

While 2006 to 2015, India, Bangladesh, China and Pakistan shares 92.7% of total tonnage broken. 

Among these India ranks top with about 29.4% of total tonnage broken followed by Bangladesh 27.2%, 

China 22.1%, and Pakistan 14.0% and many of ship owners in the world are heavily rely on India for 

recycling of their ship. 
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Ship Recycling Volume (Uniti: 10,000 GT) 

Country 2015 2006-2015 

Spain 8 8 

Korea 6 3 

Pakistan 4,598 2,797 

China 4,036 4,422 

India 4,558 5,889 

Bangladesh 7,517 5,445 

Turkey 752 733 

Others 330 727.7 

 
 

Average share by country 2006-2015 

Figure 1-2 Comparison of ship recycling volume  by major ship recycling countries  

Ship recycle in India began in the 1960s for the recovering/reusing mainly for steel scraps. Kolkata 

and Mumbai were the centers, but in the 1980 's, they moved to the Alang / Sosiya district of Gujarat 

State, and maintaining the world' s largest recycling capacity. The ship recycling facility has 167 yards 

covered by the Gujarat Maritime Board (GMB) along the about 9km long coast. 130 ship recycling 

companies are leasing yards from GMB. The width of the plot is 30 meters minimum to 120 m, but there 

are also some operators who own and operate adjacent plots.  

Along the yards extending north to south, four lanes of access roads are provided, which is convenient 

for transportation of product goods and equipment. Also along the road to the Alang / Sosiya district 

spcialized warehouses ranging from dishes removed from the ship to diesel main engines are lined up. 

These are also operated with GMB approval. Public utilities and facilities are provided with water 

service, Red Cross Hospital, firefighting facility, police station, post office, bank, customs office, and 

also training facilities for workers. The steel supplied from ship recycling covers about 3% of the 

domestic consumption. The industry has been greatly contributing the regional industry with employing 

directly about 20 thousand workers and 500 thousand indirectly. 

In response to the labor and environmental issues mainly pointed out by foreign organizations and 

NGOs, etc., the Gujarat Maritime Board Ship Recycling Regulations (2003) established regulations on 

ship recycling. For strengthening regulations, prior to the acceptance of ships, removal of hazardous 

mterials in advance, gas free of tanks before recycling work, issuance of inspection and certificate of 

explosives management department of Gujarat State Pollution Control Board are included. Regarding 

the implementation of safety measures against asbestos removal during recycling work, implementation 

of safety and health training for worker, and as to the management of waste, improvements have been 

made taking measures such as newly constructing and managing waste treatment storage facilities called 

ΓTreatment, Storage, Disposal Facility (TSDF) in the same area. 

 In India, the Supreme Court Order concerning ship recycling was issued on September 6, 2007. Based 

on this Supreme Court Order, Ship Breaking Regulation 2013 was formulated in March 2013.  

 

 NATIONAL DEVELOPMENT PLAN RELATED TO THE PROJECT 1.3.

Government of India (GOI) set forth the promotion of Ship related industry including shipbuilding and 

others in their 12
th
 Five Years Development Plan (April  2012 to March 2017) targeted to promote the 

creation of 2.5 million work opportunities with ship related industries by promoting further development 

of the infrastructures. Also, GOI claimed to provide regulatory framework corresponding to the 

international conventions adopted by the International Maritime Organization (IMO). 
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 BACKGROUND AND HISTORY OF THE RQUEST OF THE PROJECT 1.4.

Ship recycling industry has already been established as an important industry in the province of 

Bhavnagar province of Gujarat state and is expected to develop in the future as a basis of important 

industries in the district, while improving environmental and occupational safety is urgent and then Ship 

Breaking Code 2013 (SBC) was established and its contents are more severe than those of GMB's ship 

recycling rules, including 1) preparation and approval for anchorage and beaching, 2) ship recycling 

Enhancement of the licensing and approval system of the ship owners, 3) gas-free obligation provisions 

for safe for hot work to the owner, and 4) strengthening removal of hazardous materials substances in 

advance. 

However, compared with China and Turkey, which have facilities complied to the Convention 

facilities that complied the Ship Recycling Convention are not being developed well. Ministry of 

Shipping, of India which is the regulatory agency, intends to increase and maintain ship recycling orders 

by recognizing the trend of ratification of the global ship recycling convention and developing the 

facility comply with the Convention 

  On the environmental aspect, hazardous materials generated by ship recycling may deteriorate the 

coastal environment and put the workers in danger. Therefore, it is expected that it will  contribute to 

solving problems such as environmental conservation and labor safety, by improving facilities 

complying with the convention and appropriately managing and processing. 

The world total dismantling tonnage in 2014 is 22.77 million gross tons, and India is the No. 1 (6.8 

million tons) in the world, with about 30% of the world share, 97% of which are processed in Alang / 

Sosiya in Gujarat 

However, there are problems in the operational process of ship recycling and the method of removing, 

storing and treating various hazardous materials, etc. generated in the ship recycling process, and for 

example, 1) explosion / fire accident caused by flammable gas etc. and high- occurrence of a serious 

accident such as a worker's fall from high place, 2) serious environmental pollution due to residual oils, 

chemical substances, heavy metals etc. onboard the ship, 3) concern of workers' health damage due to 

the poor work environment of workers, etc. is enlisted. 

To address these issues, not only the countries where the ship recycling facility is located, but also the 

shipping countries using it and international maritime agency, as the international framework to be 

tackled together, "The Ship Recycling Conventionò which Japanese government is the major proponent 

was adopted. This Convention is a treaty for obliging vessels to be sent to facilities where ship recycling 

is being carried out in an appropriate process that does not pollute the environment and secure the safety 

of workers. 

Although the Indian government has not ratified the Convention, has been working to modernize ship 

recycling facilities based on the expected increase in demand for environmental recycling facilities 

comply with the Convention adopted by the Convention and the importance of shipping and recycling 

industry in India. 

On the other hand, for ship recycling facilities, as of the end of February 2016 out of 167 yards, 4 yards 

was received the Statement of Compliance (SOC) from a classification society as a facility complied 

with the Convention.  However, in order to implement ship recycling in safe and environmentally sound 

manner in the global shipping, it is necessary to further secure improvement, including the necessity to 

secure a yard with SOC and the importance of maintaining the industry in the Bhavnagar, Gujarat 

including the maintenance at the remaining yards and waste disposal facilities. With these background, 

improvement of existing ship recycling yard by ñShip Recycling Yard Improvement Projectò 

(hereinafter referred to as ñthe Projectò) is required by the Indian government. 

Based on the request from the Government of India concerning Improvement of Ship Recycle Yard, 

and the opportunities of the Japan-India Summit Meeting in September 2014 and December 2015, this 
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survey is aimed at to survey the objective of the Project, outline, project cost, project implementing 

organization, operation / maintenance system, environmental and social consideration necessary for 

examination to be implemented as Japanese Yen Loan Project. 

 

 COOPERATION BY OTHER DONERS AND/OR INTERNATIONAL 1.5.
AGENCIES 

As to the improvement of the ship recycling industry in India, no other doners and/or international 

agencies are recognized in so far. It is however, Japan Federation of Basic Industry Workerôs Unions 

(JBU) of Japan that has decided to assist Indian workers in Ship recycling industry by the resolution that 

IndustiALL will  support earliest ratification and entry into force the Convention at IndustrALL Global 

World Conference was held in November 2014 in Nagasaki, Japan. 

After that, JBU concluded the support agreement with the Steel, Metal & Engineering Workersô 

Federation of India (SMEFI, Mumbai) and Alang Sosiya Ship Recycling and General Workers' 

Association (ASSRGWA). Contents of the cooperation are as follows. 

 Contents of the Cooperation  (1)

Duration : 3 years , Total cost 5 Million  Japanese Yen 

1
st
 Year, to assist to build training center in Alang 

2
nd

 Year, to train workers 

3
rd
 Year, to supply training equipment 

 

JBUôs cooperation is the continuation of the overseas activity of FNV Bondgenoten, Netherlands, 

for exclusive cooperation in Alang related to ship recycling. Training center is under construction at 

the site FNV owned, with a cost component of 3 Million  Japanese Yen. 

 Target of Training and its Implementation (2)

Target group of the training are the  workers belonging to SMEFI and ASSRGWA and the first  

training given to the trainers and then the workers. Training material such as video, will  be 

provided by the Indian labor union. 
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2. PRESENT CONDITION AND ISSUES OF THE INDUSTRY 

 PRESENT CONDITION AND ISSUES OF SHIP RECYCLING PROCESS  2.1.

In Alang / Sosiya, ship recyclers initiated their business from the early 1980ôs by the beaching method 

which recycling works has been done by the process of ship is grounded at the intertidal zone and 

primary dismantling at the same area, then large block is pulled up to the recycling yard. Early in 1990s 

GMB adopted the 1993 Ship-breaking Regulations and started to put emphasis on labor safety and the 

environment. Furthermore, as the Ship-Breaking Code of India 2013 is established, further improvement 

of the ship recycling facilities and method to establish  safer recycling process by the beaching method is 

initiated, and workersô safety education and training is carried out for the labors and more 

environmentally friendly.  

 PRESENT CONDITIONS OF THE SHIP-RECYCLING PROCESS IN ALANG 2.1.1.

/SOSIYA 

 Current Ship Recycling Process (1)

Ship-recycling operations conducted in the Alang/Sosiya district are shown in Table 2.1. The recycling 

consists of 11 stages; the beaching process starts from ship-anchoring at an offshore point 12km away 

from the beach, followed by inspections carried out by several authorities and government offices then 

ship will  be beached. The ship grounded in the intertidal zone is started the recycling work of the hull in 

this intertidal zone. As recycling work progresses, the hull with increased buoyancy is gradually drawn 

to the land side by the winch, and proceeds to recycling work on the coast. This flow is shown in the 

following Table 2-1 Process of Ship Recycling Project 

 

Table 2-1 Present Ship Recycling Process before the Hong Kong Convention 

1 Inspection Preparation of Certificates 

 

1) Ships for recycling anchor 12km off the Bhavnagar Port 

2) GMB, SPCB⁸Port Authority ,GPCB, Customs office carry 

out inspection 

 

2 Beaching 

(Depends on the High Tide and Ship 

Type) 

1)Procedure to obtain beaching permit  

2) Detailed inspection by the Customs Office , GMB, GPCB⁹ 

3) Issuance of beaching permit upon passing inspections 

4) Beaching 

 

 

3 1) Recovery of heavy Oil & 

Remaining Oil  

2)Cleaning of oil tank & fuel tank 

3)Disconnecting fuel & lubricant oil 

pipes 

4) Inspection for gas-free checking 

1) All  the tanks shall be subject to preliminary checking. 

2) Upon completing inspection by the customs office, radar, 

GPS, VHS satellite communication system, antenna shall be 

destroyed                                                                                                                                                                                                                        

and removed from the ship 

3) Cleaning and disposal of all oil and oily waste  

 

 

4 Recovery of un-used materials or 

remainder. 

 

1) Marking on the cylinder by the Safety officer. 

The remaining gas in the cylinder shall be discharged to the 

unless they are toxic.  

2) The empty cylinders shall be taken out of the ship and 

stored in the designated stock yard.  
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5 Collection of bilge water and other 

related waste materials 

1) Inspection of the bilge tanks. 

2) Collection of bilge water by means of tank lorry to carry them 

to the treatment plant at Alang.  

3) Thorough cleaning of the bilge tank required 

 

6 Obtaining ñFree from Contamination 

Certificateò from GPCB. 

1) As the result of GPCBôs Inspection Free From Contamination 

Certification issued. 

2) Fire Safety Inspection and Obtaining Cutting permission from 

GMB. 

 

 

7 Recovery of reusable and recyclable 

materials 

1)Draft an inventory list of the reusable materials prepared by the 

Safety Officer and the owner of the ship recycle Yard. Then the 

owner of the recycling yard places the salable materials and 

equipment to an auction.  

2) All  the materials shall be taken out of the ship. 

 

 

8 Disposal of asbestos and other 

insulation material. 

 

1) Checking the inventory list and actual situation of asbestos 

within the ship by the safety officer. 

2) Cleaning of all spaces where asbestos may be stocked or 

transported to avoid any chemical reaction of asbestos or glass-

wool. 

3) The work shall be carried out by well trained experts wearing 

specialty protective gear and equipment such as masks, glasses, 

and helmets.  

4) Discharge of asbestos and or glass wool out of ship and 

transportation of them to TSDF. 

 

 

9 1) Cutting big size blocks on the ship 

and transporting them to the yard or 

dropping them to the inter-tidal zone.  

2) Transporting the dropped blocks on 

the land or on the beach by means of 

winches. At the recycle yard these 

blocks are cut and sliced to smaller size 

to enable transportation to the Ship 

Recycling Facilities 

1) Cutting hull of the ship to big size blocks, then dropping the 

block to the inter-tidal zone using winch or cranes.  

2) When the tide is low to be a workable zone, the workers cut 

the blocks to smaller sizes to transport by winches or crane.   

3) Paint chips or oil stains on the blocks are wiped and cleaned 

before the blocks are transported to the recycle yard. 

 

 

1

0 

1) Ship breaking at the Beach. 

 

2) Ship breaking at the beach enables 

usage of additional equipment   

1) As the ship loses total weight by being cut into blocks at the 

inter-tidal zone, it is gradually pulled to the beach which allows 

cranes to transfer material on board to the recycling yard directly. 

2) The heavy equipment of the ship, such as the main engine and 

generator is unloaded using crawler cranes. 

 

 

1

1 

Blocks transported to the recycle yard 

using crane or winches are cut, sliced, 

and sold.  

1) Big size blocks are cut to smaller size blocks. 

2) The blocks are cut, sliced to the suitable size for delivery 

3) Delivery 
Source; JICA Survey Team 

 

 Fundamental Requirements of the Ship Recycling Convention (2)
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Ship recycling process under the Convention requested to the ship recycling facilities to provide Ship 

Recycling Facility Plan in advance, to demonstrate the establishment of the workerôs safety system and 

management system for the Hazardous Materials, then ship recycling facilities are also required to 

prepare a ship recycling Plan (SRP) for each ship they recycle. Furthermore, the recycling facilities are 

requested to ensure safe for entry and safe for hot work. Recyclers are also requested to prevent adverse 

effects to human health and the environment, making the most use of the inventory list of asbestos and 

other hazardous materials. 

Table 2-2 Main Requirements of the Ship Recycling Convention 

1 Application of the 

Convention 

Commercial ships engaged in international voyage not less than 500 GT 

and ship recycling facility 

2 Requirement on 

Ships  
a  Prohibited to install Asbestos, PCBs, Ozone depleting substances, 

anti-fouling compound and system to new ship 

b  Provision of Inventory of Hazardous Materials (IHM) which 

includes definition, location, and quantity of Hazardous Materials 

(HMs) onboard. 

c  Periodic inspection of ships by competent authority of the flag 

state or an organization recognized by them 

3 Requirement on 

Ship Recycling 

Facilities 

a  Sound operation and facilities to minimize environmental pollution 

and workers injury 

b  Approval of ship recycling facilities by competent authority or a 

recognized organization of the recycling state. Document for 

Authorization of Ship Recycling Facility and periodical inspection 

of them. 

4 Ship Recycling 

Procedure 
a  Finalization of IHM by ship owner and provision of Ship 

Recycling Plan (SRP) by Ship Recycling Facility with the 

cooperation of the ship owner.  

b  Approval of SRP by the recycling state. 

c  Final inspection by the Flag state (inspection of IHM with actual 

ship and confirmation of approved SRP) 

d  Issue of the International Certificate of Ready for Recycling 

(ICRR) by the Flag state. 

e  Ship recycling 

f  Information of completion on ship recycling by the ship recycling 

facility to the flag state and recycling state. 
Source; Summarized by the Survey Team based on HKC 

 

 Evaluation and tasks for requirements of Ship Recycling Convention (3)

In response to the requirements of the Ship Recycling Convention, items necessary for dealing with the 

Convention are summarized by studying the current state of the Indian laws and regulations concerning 

ship recycling and the current state of recycling process as follows. In the Ship Recycling Convention, 

technical guidelines for facilities were not described, and tasks and necessary improvements were 

evaluated from the recycling method and facility aspects according to the requirements of the Ship 

Recycling Facility  Plan (SRFP). 

 Issues of the recycling process 1)

In the ship recycling process, work procedures, environmental measures, safety measures, facilities, 

etc. are managed and remarkably improved by SBC etc., in recent years. In particular, the process at the 

recycling preparation stage required by the Ship Recycling Convention and the current applicable laws 

of India can be compared as follows and it can be seen that the requirements are satisfied 
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Table 2-3 IMO Convention Requirements on Ship Recycling Process and its Conformity in India 

Ship Recycle Convention Status of India Conformity 

Ship owner shall provide and maintain 

Inventory of Hazardous materials 

Confirm ship ownerôs inventory and 

obtain Gas Free certificate for Man 

Entrance & Hot Work 

Conformed 

Recycle facility shall have approval and 

periodical inspection by the authority 

Ship owner shall finalize the Inventory 

Recycle facility shall provide Ship 

Recycle Facility Plan (SRFP) 

Recycle facility shall provide Recycle 

Facility Management Plan (RFMP) 

Conformed 

Recycle country shall approve SRFP State Pollution Control Board (SPCB) 

will  approve RFMP 

Conformed 

Ship owner and recycle  facility shall 

cooperate to provide Ship Recycle Plan 

(SRP) 

Recycle facility shall provide Ship 

Recycle Plan (SRP) 

Conformed 

Recycle country shall approve SRP State Maritime Board (SMB) will  

approve SRP 

Conformed 

Flag state shall carry out final 

inspection(Inventory and ship condition 

with confirmation of approved SRP) 

State Maritime Board with evaluation 

with relative organization and inspect 

jointly, then Non Objection Certificate 

( NOC) for ship recycling will  be issued 

Conformed 

Recycle country shall provide 

International Certificate of Ready for 

Recycling (ICRR) 

 

However, contrary to establishment of documentation and inspection and approval systems related to 

the preparation stage, actual beaching methods still have many points to be improved in terms of 

environmental and occupational safety considerations. Particularly in the beaching method, it can be 

pointed out that it is difficult  to completely remove various hazardous materials as work before 

recycling. In response to the requirements of the Convention, it should be addressed the following points 

as a particular issue. 

a. Safety and adequate removal of residual oil, explosive / flammable gas in the tank after 

beaching, before recycling; 

b. Safe removal of harmful paint after beaching and prevention of intertidal zone and soil 

contamination; 

c. Prevention of falling of contaminated hull block into intertidal zone in dismantling process in 

intertidal zone: 

d. Prevention of soil, groundwater and air pollution in recycling processes on land; and 

e. Further improvement of safety and health of workers in recycling process 

Currently, in India, with respect to residual oil, explosion / flammable gas, it is requested to carry out 

gas-free at the shipowner's responsibility, but securing fuel necessary for moving the ship to beach and 

grounding from the point of view, it is difficult  for the ship owners to pre-clean the tank completely. 

Regarding the hazardous toxic paint of the bottom, measures to prevent these paints from contaminating 

the ocean or soil during the process of recycling are necessary in order to direct the beaching directly to 

the coast. 

 

The Ship Recycling Convention prohibits the use of antifouling system (AFS) including tributyltin 

(TBT), etc. However, for paints containing TBT, "International Convention on the Control of Harmful 

Anti - fouling system on Ships, 2001"(hereinafter referred to as the" AFS Convention) came into force in 

2008, but many vessels have ceased using it before 2000. For these hazardous and flammable paints, it is 

recommended in the Ship Recycling Convention Guidelines that hazardous paints and paints with high 

flammable should be removed prior to cutting if  available. 
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In the current ship recycling process, it is impossible to completely prevent the paint piece from falling 

off when the hull block is cut off, but measures to prevent the block from falling into the intertidal zone 

and thoroughly refurbish the paint piece with the yards shall be considered in this project. 

 

 

Figure 2-1 Waste oil spill in the ship recycling process (2011) 

 

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

SOSIYA 

At Ship Recycling Facilities in the Alang / Sosiya by considering needs of the shipping industry for 

internationally safe and environmentally sound facilities such as HKC and SBC etc., some recyclers 

have already started concrete paving etc., by themselves. 

Also, the Nippon Kaiji  Kyokai (ClassNK) has issued Statement of Compliance (SOC) to the ship 

recycling facility in China in 2012 and furthermore, in September 2015 SOC is given to the four 

advanced recycling facilities in Alang / Sosya. Thereafter, further improvement work is under way to 

acquire certification from such as ClassNK and RINA (Italian classification society) etc. 

These yards are clearly segregated the demolition area of the hull, concrete pavement (t = 25 cm to 35 

cm), drainage (pipes) for taking in rainwater containing oil etc., and oil recovery tanks are installed then  

taken out oils or waters periodically. However, construction of improvement work is carried out 

independently by recyclers, and records of design books (stress calculation documents, etc.) are not 

maintained. 

 Condition of Improvement of Ship Recycling Yards (1)

In this survey, 36 yards in Alang/Sosiya were visited and investigation on facilities and equipment 

made. As a result, out of 131 yards in total in operation, 6 yards were found as certified yards (as HKC 

compliant) with the Statement of Compliance (SOC) issued by the third party (Classification Society) 

and 11 yards under the process of making request for the certification. 

Table 2-4  Result of the 36 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 

Compliant  

2 plots 

Yards that are under the process to have SOC or about to start the process for  

Class NK certification 

5 plots 

Yards under the process that have SOC or about to start the process for other 2 plots  
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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, there are 11 yards already provided with concrete impermeable floor and 16 

yards, including yards under construction (concrete floor). All  these yards have been constructed with 

investments by the recyclers themselves. 

 

Table 2-5  Outlook of the Results of the Surveyed Yards 

No. 

 

Plot 

No. 

Recycler Remarks Other Observation 

HKC Concrete 

Floor 

1 2 Leela Ship Recycler 

Ltd. 

NK completed  

2 5 Shubh Arya Steel Pvt. 

Ltd. 

RINA+H6:K6 completed Concrete Pavement 22.5cm 

thickness Construction 

 Cost: US$ 160k 

Plot W=90m 

15m deep well for oily water 

Geo-membrane required for the 

yard  

3 19 R.I. Kalthia Ship 

Breaking Pvt. Ltd. 

NK completed First plot awarded SOC by Class 

NK 

LABO was suggested as a 

necessary facility 

4 30  J.R.D. Industries under NK 

Consulting 

completed Number of workers 150 

 

5 36 Shib.Ship Breaking Co.  completed Concrete Floor Completed 

6 55 HATIMI  STEELS    

7 59 Y.S. Investments(Plot 

24-E) 

 under 

construction 

Concrete Floor under construction 

Yard: 54.5m x 120m 

8 68 Saumil Impex Pte. Ltd.    

9 78-

M 

Shree Ram Vessels 

Scrap Pvt. Ltd. 

NK completed Plot 60mw 

Beach side used as Temporary 

Stock yrd 

M= Merged Plots( 78+79 

Concrete Floor Ready (Ready 

mixed con ) 

10 V-1 Priya Blue Industries 

Pvt. Ltd.   (Best Oasis) 

NK completed Concrete Floor : 120m w x 50m D 

Workers : 500 ns workers 

8 winches / 9 crawler Cranes 

Cleaning Oil: wipe 

11 V-5 Mahavir Inductoment 

Pvt. Ltd. 

   

12 V-6 Shree Ram Group 

Company 

Under NK 

Consulting 

Completed Concrete Floor 120m w 

Concrete thickness 30 cm 

6 months for Concrete work 

13 V-7 Shree Ram Group 

Company 

R.K.Industries Unit II  

Under NK 

Consulting  

Completed Concrete Floor 120m w 

Concrete thickness 30 cm 

Took 6 months for Concrete work 

14 V-8 Shree Ram Group 

Conpany 

R.K.Industries Unit II  

Under NK 

Consulting  

Completed  

 

Concrete Floor 120m wx 45m 

Concrete thickness 30 cm 

6 months for Concrete work 

Oily water well 10Fx1Fx 10 inch 

15 V-9 Rajendra Ship Breakers    
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No. 

 

Plot 

No. 

Recycler Remarks Other Observation 

HKC Concrete 

Floor 

16 4 Panchvati Ship 

Breakers 

   

17 20 Panchvati Ship 

Breakers 

   

18 84-F Mahavir Metal 

Corporation 

  The owner does not know about 

HKC 

Yard  45m x 50m+G2:L4 

19 84-

D 

Salwag Shipping 

Services Pvt.Ltd. 

RINA 

in process 

Concrete 

Floor under 

construction 

Concrete Floor under construction 

The thickness of the concrete 

floor : 74 cm 

20 84-

C 

Under GMB's 

administration 

  The Plot is vacant  No trace of 

operation 

21 84-

B 

Capital Steel 

Corporation 

Preparation 

Stage  

Under 

Constructio

n 

 

22 84-

A 

Lucky Steel Industries    

23 72 Bohra Exports 

Pvt.,Ltd. 

 Under 

construction 

Boring not conducted. The site 

was under construction 

24 83 Mercury Industries Under RINA 

Consulting 

 The site closed for 2 years 

Plot W=30m 

25 54 Rushil Industries Co. No HKC    

26 74 PVR Ship    

27 81-

M 

Shree Ram  Under  

preparation  

Completed  

28 73 Pure Enterprises Pvt. 

Ltd. 

  Not in Operation 

The Plot has been closed for more 

than 1 year  

29 77 Shree ram NK Concrete 

work started 

Concreting Started 

30 82 Kiran Ship Breaking 

Co. 

  30m w plot 

The Owner is at the same time the 

owner of V-6 

31 153 GMB   The Plot has not been developed 

as Recycle Yard. 

For the Recycle yard earth work is 

necessary (Sandy and deserted 

land at present) 

32 143 GMB   The Plot has been abandoned for 

years. 

Need Earth work to use it as a 

Recycling Yard 

33 155 GMB   

34 156 GMB   

35 V-6 GMB   The Plot is located at the mouth of  

river. Need land filling  to obtain 

certain level above the water level 

36 V-

10 

GMB    The Plot is located at the end of 

Sosiya 

At present Abandoned beach 

Need earth moving work to 

arrange as a recycle yard. 

 

 Current Condition of the Ship Recycling Yards (2)
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Main equipment and facilities installed commonly in the yards, which the survey team visited, are as 

follows: 

 Equipment for handling shipsô blocks 1)

Heavy equipment commonly used in each yard are as follows: 

i. Equipment for handling cut block 

ᵑ Winches (for dragging shipôs hull or blocks)  

Å Every yard has installed 75ton load winches fixed in the yard middle class yards of 60m 

width has four winches and large class yards of 120m width has eight winches . 

Å All  winches are reused from the windlasses of broken ships. 

Å Each winch is surrounded with fence of steel bars at its back and both sides in order to 

protect the workers when the wire accidentally snaps and rebounds. 

Å Storage space is set up behind the fence at the rear of a winch. The space is fitted with a 

roof to prevent the greased wires that may be washed by rain, and its base is sunken or 

surrounded with coaming to prevent oily rain water to flow out. 

Å A shipôs hull body is dragged by the winches (the dragging operation is carried out at high 

tide to utilize its buoyancy) periodically during the ship breaking procedure. 

Å Even large ships can be dragged, provided that the stern blokes are cut down on the inter-

tidal zone to reduce its hull weight. ₒP.ƺƺ in each photo indicates plot No ₓ 

  
P.78 75 Winch with fence P.19  75 Winch with fence 

  
P.5 wire storage space with roof behind a 

winch 

P.5 wire storage space is sunken in  ground 
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P.V-7  rear half of hull body to be dragged P.V-7  4 folds sheave 

 

ᵒ Crawler Crane for carrying large blocks or equipment  

Å There are various load capacity cranes: namely 12tons of small crane, 25 t, 35 t, 50t and 

75 t of the biggest crane. 

Å 3 4 cranes are provided in medium class yard of width 60m⁸6 8 cranes in large 

class yard of width 120m. 

Å These Cranes are from TATA, H&M,  P&H, and ESCORT make. 

The big crane is operated in the front beach of the yard to carry large blocks into the yard, and 

the medium size crane is operated to shift the smaller blocks to final cutting area. 

 

  

P.V-5  loading plates on truck, and carrying 

a plate on worker's shoulder  

P.78  many cranes are working along 

the shore line 

 

ᵓ Wheel Crane 

Å A wheel crane is operated to carry steel plates or angles / pipes cut out from blocks for 

distributing them by each grade (classified by thickness of plate) in the storage area, that 

is located near the entrance gate. each yard has one or two wheel cranes  

Å It is fitted with 4 tires, which make it easy for turning and suitable for distributing work.  

Å Each yard has the same type one (12t load) 

 



PREPARATORY SURVEY ON THE SHIP RECYCLING YARD IMPROVEMENT PROJECT IN INDIA  

FINAL REPORT (DRAFT) 

18 

  
P.68  wheel crane distributing plates P.30  wheel crane 

 

ᵔ Tractor 

A tractor, towing with a flat floor trailer, to carry short pipes, valves, mooring fittings, electric 

equipment, etc. (each yard has 1 or 2 units) 

  

P.19   tractor P.78  tractor 

 

ii.  Equipment for cutting works 

ᵑ Liquid oxygen tank  

Å Most yards have installed liquid oxygen tanks of cooling type, and supply oxygen gas for 

cutting works through the pipes fixed in the yard. 

Å The tank capacity is 20 ⁸and each yard has the same capacity tank. 

Å LPG gas is supplied with cylinder bottles.  

  

P.30  liquid oxygen tank P.5  fixed supply pipe of oxygen gas and 

LPG gas bottles 
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ᵒ Air  plasma cutting machine ( mobile type) 

This machine is used for cutting stainless steel plates, which are fitted in chemical tankers  

 

 
 

P.V-1  Air  plasma cutting machine P.78  Air  plasma cutting machine 

 

ᵓ Others 

Hand burners are only used for steel cutting works.  No Automatic cutting machines or no 

large cutter, fitted on heavy construction machines, are used. 

ᵔ Equipment for cleaning oily dirty blocks 

Å Compressor to supply fresh water to washing nozzles with high pressure 

Å High pressure nozzle to wash oily dirty blocks by hand in washing area 

Å Fresh water tank for  storage fresh water for washing 

 

  

P.78  Oily block washing area P.78 various tanks 
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P.V-7 washing blocks  

(phot provided by yard ) 

P.V-7  washing blocks  

(phot provided by yard ) 

 

iii.  Equipment for handling of hazardous material 

ᵑ For Asbestos 

Å Mobile exhaust ventilating device (with HEPA filter ; 

For preventing asbestos to scatter outside in the working site. Not confirmed real 

equipment, 

Å Mobile vacuum cleaner ( with HEPA filter ; 

For gathering asbestos scattered in the working site. Not confirmed real equipment.  

*Remark: Some yards do not have above devices, and outsource the treatment works of 

asbestos to outside company. 

Å Negative pressure chamber  

This chamber, fitted with exhaust ventilator, is prepared for preventing asbestos to scatter 

into open air while workers change their clothes 

 

  

P.V-5 entrance of negative pressure chamber  P.V-5  inside of negative pressure 

chamber 

 

ᵒ Ozone Depleting Substances (Freon, etc.) 

Å Mobile Freon collecting device: 

Used for collecting Freon gas contained in an air conditioning machine or a refrigerating 

machine without emitting it into open air.  
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P.V-7 collecting freon gas 

(phot provided by yard) 

P.V-7 collecting freon gas 

(phot provided by yard)  

 

ᵓ Floating barge 

Å In order to carry light equipment, furniture, fitting, utensils, etc., collected from engine 

room and accommodation to the yard, a floating barge (rectangle shape in length 5-6m, 

width 3m, height 50-60cm ) is provided. 

Å The barge is made by shell plate of broken ship, and is pilled on the inter-tidal zone ( for 

coming and going ) by a winch with a wire rope that connects the barge to the winch 

through a pulley fitted at aft shell of the broken ship. 

Å Both ends of the barge are curved like a sled to be dragged smoothly on the beach even at 

low tide  

Å A certain yard (plot No.V-7) has a large barge (60t load capacity). 

 

  

P.V-7   barge with sled shape P. V-7   large barge 

 

ᵔ Fire Fighting Equipment 

Å Emergency Fire pump in yard 

A diesel engine driven emergency fire pump is fitted at the fire station in the yard. 

Å Mobile fire pump on board 

An engine driven mobile emergency fire pump is provided on board. 

Å Portable fire extinguisher 

Suitable number of portable fi re extinguisher are allocated in the yard and on board 

 

 
 

P.36  Fire Station P.V-7 Fire Station 
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P.V-7 Mobile fire pump onboard P.V-5  Mobile fire pump 

 

ᵕ Storage tanks for treatment of waste water 

Å Oily water stowage tank; to stowage Oily water gathered from oily block area 

Å Bilge water stowage tank; to stowage Bilge water except oily water gathered from the 

yard. 

Å Rain water tank; to stowage Rain water running over the yard in storm. 

 

  

P.V-7 Dirty oily water tank(5,000 liter) P.V-7 Rain Water tank (15,000 liter) 

  

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

iv. Other Facilities 
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P.78  Light Post (target for beaching)  P.68  Weigh Bridge for truck 

 
 

P.78  stores for waste materials  P.78  good workers wears 

 

 Oil Removal and Cleaning  (3)

Actual situation of the stripping and cleaning of residual oils in tanks after beaching is 

confirmed at fuel oil tanks inside the ship. Observation is show on the Table. 

 Current situation of FO Tank cleaning 1)

The process of the FO Tank cleaning is after beaching, residual oils are stripped with pumps to 

tankers (vehicle) and saleable oil will  be sold to the refinery and the remaining sludge inside 

the tank is absorbed and cleaned with saw dust or sand and collected. 

This collected oil sand or saw dust is treated as industrial wastes and transferred to TSDF. 

 Refinement of the collected oil 2)

Refinement of the collected oil is also processed with the recycler or its affiliates 

The refined heavy fuel oils and waste oils 

collected from ship recycling yards or auto 

garages with the distillation method and are sold 

as Medium Heavy FO.  

The process of the refinement of FO is as 

follows. 

The oil refinery is located about 15 minutes 

from city of Bhavnagar and there are 7 

companies to buy used oil in Alang / Sosiya. 
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Figure 2-2 Refinery of the FO 

ᵑ  Buying residual FO from beached ships and directly collected FO is from ships. 

(No sludge is bought) 

ᵒ Transport to factory 

 

 

 
Capacity 7,000 KL / year 

Product Tank after 1
st
 distillation 

 
Drum for sale 

 

i. Pricing 

Buying : 22 Indian Rupees/Lit. 

Selling : 35 Indian Rupees/Lit. 

There are 7 companies who buy residual FOs in Bhavnagar. 

  

  

8,000kl x 3Storage Tank Storage Tank 

Distiller (120Deg C) 

Water 

Distiller (340Deg C) 

Filtering Product Tank Drum 
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 Issues of Ship Recycling Facilities (4)

As a result of comparison of the requirements of the Ship Recycling Convention and the recycling 

facility in the current Allan / Sosiya area, except for the yard where SOC has already been acquired, in 

terms of prevention of environmental pollution etc., oil leakage, plastic waste, etc., there was concern 

about the possibility of groundwater contamination due to outflow of hazardous materials to the sea and 

soil contamination at the recycling site of the contaminated block and it was judged that there is a need 

for facility improvement for environmental measures. 

 

Table 2-6 Conformity of Requirements of the IMO Convention and Ship Recycling Facility 

Stat

us 

Requirements of the 

Convention 

Current Situation  Judgement of  

Conformity 

B
e

fo
re

 A
n

c
h

o
ri
n

g 

Identification of HMs, 

labeling of their location, 

etc. 

Advanced yards confirmed drastically based 

on IHM provided by Ship owner 

Conformed 

Gas free for safe Entry Before enter the anchoring area of Alang, 

inspection is obliged by rule for tanker, etc. 

Actually No tanker is 

accepted 

Prior removal of HMs Residual oils, Bilge is confirmed the quality 

and then after beaching pumped out it. 

Cleaning with saw dust, etc. 

Spillage risk depend 

on the method. 

Oils are transferred to 

authorized dealer 

In
 r

e
c
y
c
lin

g 
fa

c
ili

ty
 

Treatment of Asbestos wests ACM is safely removed by wetting method of 

in the negative chamber (trained worker is at 

work) 

Some are conformed 

Removal of AF paint such as 

TBT 

There is a case to remove paints of cutting 

line at intertidal zone. 

Paint chips are processed at TSDF in 

Alang/Sosiya 

Some are conformed 

Ozone Depleting Material Specialized subcontractor will  handle Conromed 

PCBs No detailed handling manner (no facilities 

around) 

Need to investigate 

HMs management, 

Treatment 

Storage in facilities. TSDF outside the yard 

has final reclamation plot. 

Conformed 

Bilge, Oily Water treatment 10 tons /day small ETP Effluent Treatment 

Plant  is under operation by GEPIL  

Conformed 

 

 

 

Yards other than the yard that has the SOC has been still recycling the contaminated block, oil 

containing equipment, etc. on the soil. In addition, blocks are fall into the intertidal zone. Therefore, 

there is a risk of marine pollution, soil contamination, groundwater pollution, and air pollution. The 

following points should be dealt with especially as issues among other requirements of the Convention. 

The facility guidline of the Ship Recycling Convention provides guidance on how to safely remove 

each harmful substance. However, in the recycling method by beaching in India, it is difficult  to prevent 

completely falling the antifouling paint such as TBT to the intertidal zone at the time of cutting the 

bottom and to prevent falling to the soil, and it is important to focus on cutting off the block to the 

intertidal zone and improving the process of recovering paint pieces as much as possible on land. Also, 

with regard to PCB-containing substances, since there is no PCB treatment facility near Alang / Sosiya, 

high-concentration PCB-containing substances should be delivered to authorized dealers and low 

concentration PCB-containing substances should be thoroughly handled for incineration and other 

measures. 

In either case, it should be considered how to recover hazardous substances to the intertidal zone or 

soil, and also to consider the process of recovering hazardous substances as much as possible. In order to 
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prevent discharge of harmful paint, PCB, oil, etc. to the environment, among other requirements of the 

Convention, the issues to be addressed are the followings. 

ᵑ Prevent leakage of waste generated in the process of oil leakage, plastic waste and other 

dismantling into the sea 

ᵒ To prevent marine pollution, prevention of hull block cutting before contaminants and harmful 

substances are removed to the intertidal zone 

ᵓ Safely remove the residual oil in the tank and cleaning after recycling work is started 

ᵔ  Prevention of soil, groundwater and air pollution in recycling process of contaminated hull 

blocks and equipment on land 

 Prevention of outflow of pollutants and other oil from the demolition site when rain, storms, etc. 

occurred 

The points to be improved by Indian ship recycling facilities in order to conform to the Convention 

from the recognition of the current problems and problems are as follows. Plan for improvement of 

facilities is proposed from this issue and measures. 

 It is necessary to manage  oil and other hazardous materials in vessels under recycling either in 

the intertidal zone or in the facility shall not to flow to the sea in the  rain and storm or normal 

condition. 

 Ensure that the vessel can be pulled as close as possible to the shore and cut the hull as far as 

possible on the shore side, and cutting work at sea and cut off of blocks should be prevented. 

 The recycling zone should be covered with an appropriate impermeable floor structure, and a 

drain ditch and drain recovery means should be provided at an appropriate position between the 

coastline and the facility. 

  Secure safe access to the ship should be ensured 

 

 PRESENT SITUATION AND ISSUES OF OCCUPATIONAL SAFETY 2.2.
AND HEALTH 

 EXISTING OCCUPATIONAL SAFETY TRAINING & EDUCATION PROGRAM 2.2.1.

Alang/Sosiya has a Safety Training & Laborer Welfare Institute established by GMB in 2003, 

providing training courses for workers engaged in ship recycling. Training Courses offered are shown 

below. 

Table 2-7 Training Courses provided in Safety Training & Laborer Welfare Institute 

Name of Training  Trainee 
Duratio

n 

Basic Course( 7days training  course) 

Basic safety for all All  workers 3 days 

Cutter men Training Cutter men 2 days 

Basic Firemen Training 
All  literate and young 

workers 
2 days 

Special Course 
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Training for cutter men Cutter men 3 days 

Safe Rating I II  Supervisors, Safety Officers 1 day 

Disaster Management Training Supervisors, Safety Officers 
Half 

day 

Crane Drivers Training Crane Operators 2 days 

Personal Protective Equipment Training Supervisors, Safety Officers 1 day 

Hazardous Waste Management Supervisors, Safety Officers 2 days 

1 day Safety Training All  workers 1 day 

Safe Removal and Handling of Asbestos 

Materials 
All  workers 2 days 

Source: Study for Establishment of an Environmentally Sound Ship Recycling Project in Gujarat, India, 2010 

 

Contents of the present Training Courses at GMBôs Safety Training & Laborer Welfare Institute are 

mainly guidance of knowledge, technique and safety measures related to the basic ship recycling and 

handling hazardous material.  The initial training for the newly engaged workers is important and in 

addition to such initial training, periodical Operatorsô training courses such as cuttersô, welderôs and 

crane operatorsô courses should be held.  

 PRESENT CONDITION OF OCCUPATIONAL SAFETY AND HEALTH IN SHIP 2.2.2.

RECYCLING PROCESS 

 Facility management and operation (Document confirmation)  (1)

According to Ship Breaking Code 2013, the yards are required to prepare Ship Recycling Facility 

Management Plan (SRFMP) which contains facility layout, equipment, licenses and permits required to 

conduct ship recycling, etc. The yards are also required to prepared ship specific Ship Recycling Plan 

(SRP) which contains recycling method, permits and certificates required in the recycling processes and 

hazardous material removal plan, etc. The requirement of Ship Recycling Convention includes the 

preparation of SRP. 

NK certified yards are equipped with documents compatible to SRP including facility layout, ship 

recycling method and procedures, organization structure, training plan. Also, workersô records and 

necessary permits and certificates (decontamination certificate, cutting permit, etc.) were confirmed. On 

the other hand, normal yards were only equipped with SRFMP which does not cover all the necessary 

information required in SPR. In specific, ship recycling method and procedures, training plans and 

various permits and certificates are either not developed or could not be confirmed by the documents. 

For normal yards, training shall be provided to yard owner and HSE officer for the preparation of SRP 

in compliance with Ship Recycling Convention. At the same time, periodical monitoring shall be carried 

out by regulatory agency and/or inspection agency to confirm the actual operation. 

 
Organization Structure 

(NK certified yard) 

 
Training plan in yard 

(NK certified yard) 

 
Workerôs training certificate 

(Normal yard) 

 

 Safe-for-entry and safe-for-hot-work procedures (2)
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Followed by beaching, safe-for-entry procedures is being conducted by removing hazardous materials 

in loose form and oils and gas in engine room and pipelines and Decontamination Certificate is issued by 

GPCB after the confirmation from competent authorities. Also, safe-for-hot-work procedure is 

conducted by HSE officer confirming gas and oxygen content inside the ship with gas detector and 

Cutting Permit is issued by GMB prior to dismantling. Some NK certified yard performs double-

checking of confined atmosphere with gas detector before the cutting operation to avoid any possibilities 

of fire and explosion accidents. 

In NK certified yard, those procedures were confirmed by certifications and permits as well as from 

the photos, whereas in normal yards, the same was confirmed by interview but not by documents nor 

onboard inspection. 

Since dismantling operations in engine rooms and pipelines are the major causes of explosion, safety 

confirmation procedures shall be strictly followed. 

 
Gas cutting permit issued 

by GMB (NK certified yard) 

 
Confirmation on gas 

content in closed spaces 

(yard in process of 

verification) 

 
Entry after safe for entry 

procedure confirming the  

label (yard in process of 

verification) 

 

 Safety measures for the working at height (3)

Basic safety measures including wearing safety belts and application of warning tapes at the deck edges 

shall be performed while working at height. The implementation of those safety measures were 

confirmed in NK certified yard through interview with the manager and HSE officer as well as from the 

photos. It was also mentioned from HSE officer that majority of the accidents occur on board (in inter-

tidal zone), therefore the work on board is assigned to experienced workers having worked over 10 

years. Employment of those safety measures in the normal yards are considered to be limited based on 

the yard observation and from the interview with yard supervisors. 

According to accident statistics, relatively high number of accidents is caused by falling from heights. 

The application of those safety measures shall be ensured by raising the awareness of skilled workers 

and site supervisors. 

 
Wearing safety belt during 

working at height (NK certified yard) 

 
Warning tape to indicate the risk 

of working at height (NK certified 
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yard) 

 

 Safety measures for the operation of heavy equipment (4)

Main heavy equipment used in current ship recycling operation are winches and cranes. Especially, 

braking of winch line during the salvage of ships is one of the causes of serious accidents. As a safety 

measure, all the observed yards have installed fences around the winch to minimize the accidents and the 

risk of injury. However, equipment inspection of heavy machinery, wince line, etc. was not satisfactory 

in some yards which shall be made as a routine task of HSE officers. 

According to Ship Recycling Industries Association (SRIA), lack of safety consideration of crane 

operators towards the helpers supporting their operation is one of the issues for the related accidents. 

Therefore, safety education including accident prevention measures shall be provided to heavy 

machinery operator together with their skill development training. 

 
Fence around the winch for 

safety (All  yards) 

 
Lack of routine check of fixtures 

including winch line (Normal yards) 

 
Lifting large blocks by crane 

(NK certified yard) 

 

 Personal Protective Equipment (PPE) (5)

In NK certified yards, basic PPEs including helmet, shoes, clothes and gloves were worn in all the 

recycling process. For gas cutting operation, masks and safety goggles were additionally worn. 

However, in normal yards, there were some workers wearing cloths instead of mask during gas cutting 

operation and some without gloves during glass wool removal operation. 

Especially during cutting the paint coated steel, workers must apply masks as there is a potential 

exposure to toxic fumes including heavy metals. During glass wool removal, potential temporary skin 

irritation may be caused from glass wool fiber which potentially be the causes of skin dermatitis with 

repeated or prolonged contact. Therefore application of masks and gloves shall be a must and washing 

and changing after the work should be instructed. 

 
Proper PPE during gas cutting 

(NK certified yard) 

 
No gloves duirng glasswool 

removal (Normal yards) 

 
Wearing cloths instead of 

mask during gas cutting 

(Normal yards) 

 

 Medical monitoring on workers (6)
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According to India Factory Act 1948 and Gujarat Factories Rules 1963, it is made mandatory for the 

employers to conduct medical examination of their workers. In Alang / Sosiya ship recycling yard, 

medical doctors certified by Directorate of Industrial Safety and Health (DISH) who are employed by 

SRIA are conducting medical examination both at pre-employment stage and periodically in every six 

months. A periodical examination only covers simple physical and medical examination items. Some 

NK certified yards are conducting occupational specific examination which is additional to periodical 

ones, such as pulmonary test for gas cutters and pulmonary, sputum and chest X-ray test for asbestos 

handlers.  

Since it is considered insufficient to grasp the health hazard of workers by current examination items, it 

is recommended that occupational specific items shall be included.  

 
Periodical medical examination  

 (All  yards) 

 
Medical examination form  

(All  yards) 
 

 Zoning of the yard and sorting of materials in the yard (7)

NK certified yards have clear zoning in the yard dividing oil contaminated block storage zone, gas 

cutting zone, non-ferrous disassembly zone and etc. Also, recycled materials are segregated and well 

organized. On the other hand, normal yards do not have clear boundary of different zones in the yards 

where oily block and cutting plates are stacked together and LPGs are stored in close proximity to gas 

cutting area.  

Proper zoning in the yard and segregation of dismantled blocks and parts are basic but important 

method to reduce the risk of any accidents during the operation. Thus, zoning and sorting shall be 

practiced with the initiative of yard owner and under the supervision of HSE manager and site 

supervisors.  

 

 Fire accident measures (8)

Firefighting facilities are equipped in all the observed yards. It was also confirmed that fire 

extinguishers were carried on board for the gas cutting operation. Mock drills for fire fighting and 

emergency evacuation were carried out in in-house training program under the supervision of HSE 

officer. 

 
Proper zoning in the yard reduces 

operational risk (NK certified yard) 

 
Oily parts and steel plates are 

stacked together (Normal yards) 

 
LPG is stored close to cutting 

zone (Normal yards) 
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Fire fighting facility (Normal 

yards) 

 
A fire drill  (NK certified yards) 

 

 Identification and removal of hazardous substances (9)

For the identification of hazardous substances on the ships, NK certified yards are outsourcing 

preparation of Inventory of Hazardous Materials (IHM) to external expert agencies. In the case of 

normal yards, identification of hazardous substances is done without IHM. Considering the difficulty of 

thorough investigation of hazardous substance without IHM, there may be a possibility of hazardous 

substance remaining unidentified. 

In order to minimize the exposure risk to hazardous substances, knowledge of hazardous identification 

and removal procedures shall be improved among competent authorities who will  confirm SRP and issue 

the decontamination certificate and hazardous material handling workers from each yards.  

 
Identification of hazardous 

substance including asbestos on 

board (NK certified yard) 

 
Asbestos removal on board (NK 

certified yard) 

 

For the removal of hazardous substances, especially for asbestos, some NK certified yards are equipped 

with their own asbestos removal facilities with negative pressure chamber and shower room and trained 

workers perform the removal within those facilities with proper PPE. Other normal yards are 

outsourcing the removal operation to authorized external agency using mobile decontamination unit. 

With this method, untrained workers will  not be in direct contact with hazardous substances. 

Mobile decontamination unit 

(All  yards) 

 
Asbestos removal by mobile 

contamination unit (All  yards) 
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Other hazardous substances such as Ozone Depleting Substances (ODS), radioactive devices, 

remaining oil, PCB contained device and equipment are removed and collected by authorized external 

agency on the ship. In case of paint removal, if  it is difficult  to remove the paints prior to cutting, cutting 

process shall be done in a control manner with the application of PPE and stored in the designated 

storage facility. 

Some HSE officers pointed out the lack of expertise on PCB handling which shall be incorporated in 

the training programme. 

 

 Hazardous waste management (10)

Each yard is equipped with temporary storage of hazardous wastes and non-hazardous wastes.  The 

storages have separate rooms for different types of wastes such as asbestos, paint chips, batteries, glass 

wools etc. Collection and disposal of hazardous waste is following the manifest system base on the 

hazardous management rule (revised in 2003). At first, the ship recyclers shall fill  out written 

applications indicating types and quantity of wastes including potentially containing hazardous 

substances. Based on the application, authorized agency (GEPIL) collects hazardous and non-hazardous 

wastes from each yards with designated van and disposed at industrial waste disposal facility (TSDF) by 

fee based services.  

 
Temporary storage of wastes 

(All  yards) 

 
Asbestos contained parts are 

sealed and stored (NK yard) 

 
Waste management follows 

Manifest system (movement 

document)  (All  yards) 

 

 EVALUATION OF CURRENT MEASURES EMPLOYED TOWARDS LABOR 2.2.3.

SAFETY AND HEALTH AND ENVIRONMENTAL PROTECTION 

The result of site survey is summarized in the following table. The evaluation was separately done for; 

yards already certified by NK, yards in the process of verification and normal yards. The target yards of 

the Project will  be the similar status of normal yards. 

 

Table 2-8 Results of site investigation and status of conformity with the requirement of the Convention 

(C: Complied, NC: Not Complied) 

    

Facility management 

Document 

management 

C C NC  

(documents not confirmed) 

Training plan C  

(room for 

improvement on 

C  

(room for 

improvement on 

NC  

(training courses are not prepared / 

conducted) 
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training content) training content) 

Facility operation 

SRP development C C NC 

Ship recycling 

methodology 

C C NC 

(block dropping and cutting done in 

inter-tidal zone) 

Worker safety and health compliance approach 

Key safety and 

health personnel 

C C C 

(no adequate training obtained in 

some cases) 

Safe-for-entry / 

Safe-for-hot-work 

procedures 

C C NC 

(prior confirmation by HSE officer 

has not been thoroughly done) 

Prevention of 

working at height 

C C 

(confirmed with 

documents) 

NC 

(not confirmed) 

Housekeeping C C NC 

(zoning is not properly done, yard 

not organized)  

Health and 

sanitation 

C NC 

(under 

construction incl. 

resting room)  

NC 

(no adequate facilities equipped incl. 

resting room, shower rooms etc.) 

PPE C C NC 

(lack of proper PPE identified in 

some yards) 

Medical monitoring C C 

(additional 

occupational wise 

checkup advised) 

C 

(additional occupational wise 

checkup advised) 

Emergency 

preparedness 

C C C 

Fire and explosion 

prevention 

C C C  

(inspection of equipment and 

fixtures incl. fire-fighting 

equipment required) 

Environmental compliance approach 

Environmental 

monitoring 

C  

(additional 

monitoring item 

recommended) 

NC 

(periodical 

monitoring will  

start) 

NC 

(not performed) 

Management of 

Hazardous Materials 

C C NC 

(untrained workers are engaged in 

the removal activity not by 

specialized agencies) 

Prevention of 

adverse effects to 

the environment 

C NC 

(concrete and pit 

are under 

construction) 

NC 

(not improved) 

Source: Survey Team 

 

In some yards which have SOC by ClassNK etc, the implementation of training of workers, use of 

appropriate PPE etc. are reviewed and monitored and improved based on the SRFP. However, in other 
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yards, the following occupational health and safety issues were revealed except for the facility operation 

and management method. 

 insufficient inspection and safety confirmation before entering the compartment, before fire 

use 

 Insufficient safety measures such as fall prevention during high altitude work 

 Insufficient workers' sanitation facilities (rest rooms, showers, etc.) 

ᵔ insufficient use of PPE properly 

ᵕ Periodic health checkup and management of workers is inadequate 

 Inadequate handling and education of harmful substances 

 

 

 CURRENT STATUS AND ISSUES ON ENVIRONMENTAL 2.3.
CONSIDERATION 

 CURRENT SITUATION ON ENVIRONMENTAL CONSIDERATION 2.3.1.

 Wastes generated from Ship (1)

In this survey, investigation of the type and amount of waste generated from the ship during the 

recycling process for two ships of bulk carriers and container ships is made. The results are shown in the 

following table. 

As a result, one vessel is confirmed the usage of asbestos, but PCB, TBT paint, etc., are not detected. 

Asbestos is prevented from being discharged to the atmosphere by trained specialized workers, removed, 

managed by the manifest, transferred to the TSDF and landfilled. PCB was not detected even in 

inventory and sample analysis, but it may be contained in insulation of electric wire etc., and PCB waste 

cannot be stored or processed in case there is as waste. Similarly, TBT paints have not been applied for 

two vessels, but harmful paints other than TBT (such as lead) have not been removed in advance. The 

paint pieces are cleaned at the disassembling place on land and sent to the TSDF. 

On the other hand, although, waste oil, sludge, etc., should be disposed by incineration under the Indian 

national regulation, these are collected by the contractor and resold after being processed, ship recycler 

asked the contractor for washing. Cleaning of the tank is carried out by sawdust, oil sand etc. Therefore, 

there are cases where insufficient washing oil leakage from the cut block to the sea or soil. The treatment 

of oil sands is also an issue. 

Although the amount of waste discharged from the ship is 0.1-0.3% per LDT, glass wool occurs in 

large quantities in waste from the ship. These are packed after bagging and landfilled with TSDF. 

Volume reduction of glass wool is an issue. 

Table 2-9 Type and Volume of wastes generated from Ship 

no. Type 
Type 

of waste 

Approx. Quantity 
Disposal Mode 

B.C. Panmax Container  

1 Asbestos HW 538 kg - kg Solidification/Incineration 

2 Glass wool/Mineral wool HW 8,280 kg 10,650 kg Secured Landfill Site 

3 PUF/Poly styrene  220 kg - kg Incineration 

4 Waste oil  21,000 L 400 L Incineration 

 Used oil    30,000 L Sale for 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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no. Type 
Type 

of waste 

Approx. Quantity 
Disposal Mode 

B.C. Panmax Container  

8 Iron scale NHW -  -  Sale for recycle 

9 Fiber glass/Rexene NHW -  -  Sale for recycle 

10 Food Waste NHW 75 kg 250 kg Secured Landfill Site 

11 Card boards & Packages NHW -  -  Sale for recycle 

12 Glass NHW -  -  Sale for recycle 

13 Bilge Water HW 5,500 L 50 MT Bilge Water Treatment Plant 

14 Rubber NHW 200 kg - kg Sale for recycle 

15 Lubricating Oil HW 1,008 L 92,000 L Authorized Recycler 

16 Grease HW 345 L 300 kg Authorized Recycler 

17 Paints HW 200 L 160 L Authorized Recycler 

18 H.F.O. HW 2,000 L 407 MT Authorized Recycler 

19 Engine Oil HW 110 L 5,000 L Authorized Recycler 

20 Slop Oil HW 4 L 200 L Authorized Recycler 

21 Hydraulic Oil HW 400 L 11,300 L Authorized Recycler 

22 Cylinder Oil HW 1,600 L 60 L Authorized Recycler 

23 
Oily-Chemical 

contaminated rags 
HW 50 kg 150 kg Incineration 

 

 Ship recycling process in inter-tidal zone (2)

In NK certified yard, in order to avoid oil leakage in intertidal zone and into the sea, the primary cutting 

process will  be performed on the ship by leaving the bottom of the ship to receive dismantled blocks. In 

principle, non-oily blocks are permitted to be dropped in intertidal zone according to the ClassNKôs 

certification standard. In normal yards, cutting process was carried out in the inter-tidal zone and blocks 

and materials were scattering in the inter-tidal zone. 

In this Project, Large crane will  be introduced for carrying large blocks or equipment to avoid the fall 

of oily blocks to the inter-tidal zone. 

 
Blocks being dropped inside the 

ship not to the inter-tidal zone 

(NK certified yard) 

 
Blocks being dropped in the sea / 

in the inter-tidal zone (Normal 

yards) 

 
Cutting is done in the inter-tidal 

zone (Normal yards) 

 

 Potential impact in inter-tidal zone (fuel tank) (3)

During site investigation, oil sludge were identified in the fuel tank after the cleaning process. 

Therefore while the ship was waiting for the cutting operation in inter-tidal zone, sea water goes into the 

fuel tank during high tide which may cause a risk of oil spillage into the sea. 

In order to prevent potential impact in inter-tidal zone, the Project will  propose introduction of fuel tank 

cleaning units and its cleaning method. 
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Oil still remaining inside fuel tank 

after cleaning (yard in process of 

verification) 

 
Water coming inside the fuel tank 

while the ship is waiting in inter-

tidal zone (yard in process of 

verification) 

 

 Pollution prevention measures on the yard (4)

NK certified yards have laid concrete floor for second cutting area to avoid spillage of oil and other 

hazardous substances. Moreover, the pit was installed at the edge of the concrete yard in order to collect 

rain water containing leaked oil and other hazardous materials which may run down from the concrete 

yard. The concrete yard and pit was connected to the bilge collection tank which was also equipped on 

the yard. Also oil contaminated parts were stored on the concrete floor designated area to avoid direct 

contact with soil. On the other hand, normal yards do not have concrete pavement so cutting operation is 

done on the ground. Some normal yards, however, also stored oily parts on the steel plates to prevent oil 

spillage on the soil. 

In this project, yard improvement to prevent possible pollution will  be planed which is similar to NK 

certified yards. 

 
Concrete floor on the yard (NK 

certified yard) 

 
Drainage pit to prevent pollution 

on the soil and sea (NK certified 

yard) 

 
Oily parts storing space (All  

yards: only some yards have 

the roof) 

 

 OUTLINE OF EXISTING FACILITIES 2.3.2.

TSDF is located 2km away from Alang and mainly consist of Incinerator (5 tons/day capacity), 

Effluent Treatment Plant (30m
3
/day capacity), Landfill site for hazardous materials (70,000m

3
) and 

Landfill site for general wastes (30,000m
3
). It was constructed by GMB in 2005 and a private operator 

(GEPL) as the consignee started its operation from 2006. Layout of TSDF is shown on the Figure 319 

Layout of TSDF below. 
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Figure 2-3 TSDF Existing Facility 

 

 

 

 

Figure 2-4 Layout of TSDF 

Remarks:     Area shown in color green is site for expansion.  

color pink shows existing facilities 

Source: GMB (2015), EIA of Proposed Upgradation of Existing Ship Recycling Yard at Alang / Sosiya 

 

 Incinerator (1)

The incineration facility can handle solid, semi-solid, and liquid harmless / hazardous waste with a 

caloric value of 2500 Kcal / kg or more and has incineration capacity of 5 tons / day. The main 

hazardous waste currently incinerated is oil sludge, cloth / sand containing oil, paint / coating material, 

rubber gasket, polyurethane foam, polystyrene foam, waste plastic, etc. 

Incinerator consists of primary kiln and secondary kiln and is designed to incinerate wastes more than 

850 deg. C and 1100 deg. C respectively in accordance with the guidance of Central Pollution Control 

Board (CPCB). Exhaust gas is released to the air after treated with wet scrubber. Scrubber water is 

treated in the waste water treatment facility in TSDF and ash is reclaimed in the Landfill site of TSDF. 

Incineration process is shown on the figure. 

Asbestos 
Incombustible Glass 

Wool 

Landfill  

Bilge, Oily Water 

Incinerator  

5t/d 
Ash 

Combustible  
Wood, Rubber 

Effluent  Treat. 
30t/d 

Watering Treated Water 

Collect Oil 

Sold 

Sludge 

Sun dry 

Office 

Effluent Treat Plant 

Incinerator 
Landfill site 
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Figure 2-5 Existing Incinerator of TSDL 

 

 

Figure 2-6 Incineration Process 

Source: GMB (2015), EIA of Proposed Upgradation of Existing Ship Recycling Yard at Alang Sosiya 

 

Solid Waste 

Liquid Waste 

Primary Kiln  (>850 Deg.C) 

Secondary Kiln  (>1100 Deg.C) 

Cooling Exh. Gas with Wet Scrubber& 

Cleaning of Gas 

Scrubber Water 

Waste water treatment Plant 

TSDF 

Blower 

Cleaning of particulate in the Exh. Gas by 

HEPA Filter 

Release Exh. Gas through Chimney (32.5m h) 
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 Management type landfill disposal facility (2)

There are four landfills of TSDF. In 2005, 1) landfill sites for asbestos and glass wool (43,000 m 3), 2) 

for industrial waste (10,200 m 3), for general waste (8 700 m 3) was constructed. Two of them are 

already full  and covered. Cell No. 4, which was newly prepared as a managed landfill disposal facility, 

has a capacity of 100,000 m 3, of which 70,000 m 3 is industrial waste and 30 000 m 3 is general waste. 

The outline of each repository is shown in the following table 

 

Table 2-10 Outline of Landfill Site 

Cell No. Name Total 

Capacity 

Total waste 

volume (MT) 

Start 

operation 

Stop 

operation 

Current Status 

Cell-1 Asbestos & 

Glasswool 

Cell 

43,038 m
3
  28317.770* Oct. 

2005  

May 

2013  

 

Cell-2 Ind.Solid & 

Chemical 

Waste Cell 

10,212 m
3
 4844.575* Oct. 

2005 

Dec. 

2011 

 

Cell- 

4.1 

Hazardous 

Waste Cell 

70,000 m
3
 12574.673* May 

2013 

Under 

operation 

operation 

Cell-3 MSW 8,723 m
3
 6704.165* Oct.2005 Under 

operation 

operation 

Cell- 

4.2 

MSW 30,000 m
3
  Not yet  Not yet  Not yet 

 

 Effluent Treatment Plant (3)

Effluent treatment plant has a capacity of 30m
3
/day and treated bilge water, scrubber water from 

incinerator, leachate from landfill site. Waste water is treated coagulating sedimentation and 

biodegradation method and is not released to outside but utilizing water for greenery in TSDF. Sludge is 

reclaimed at landfill site after it is dried up at a drying bed. Effluent treatment flow is shown on the next. 
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Figure 2-7 FET Flow of TSDF 

 

 

Figure 2-8 Effluent Treatment Process 

Source: GMB (2015), EIA of Proposed Upgradation of Existing Ship Recycling Yard at Alang Sosiya 
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 Issues of TSDF Facility (4)

 Effluent treatment equipment 1)

Current Effluent Treatment Plant (wastewater treatment equipment) processes waste water 

containing low concentration oil by static separation and chemical dosage. Therefore, it cannot 

deal with wastewater etc. containing high concentration of oil. Also, it cannot cope with the 

treatment of sludge generated by fuel oil tank cleaning work after beaching and offshore 

tanker washing operation. For this reason, it is necessary to have a processing device capable 

of treating high oil content drainage and sludge. 

 Incinerator 2)

Regarding the detoxification of PCB-containing substances, according to the "Waste Disposal and 

Public Cleaning Law" of Japan, technical standards and maintenance standards for PCB waste 

incineration facilities shall be followed this regulation and it is said that 1,100 ° C is the standard 

regardless of the concentration of PCB waste according to the regulations. 

On the other hand, it is said that "it  is appropriate to set the permissible requirement of industrial 

waste disposal facility to 850 ° C or more for 2 seconds or more only in case of trace PCB 

contaminated insulating oil".  

Although the incinerator currently declares the performance of 1100 ° C in the secondary furnace, 

due to the calorie of the waste actually burned is low and the characteristics of the fixed furnace, it 

is possibility the temperature of the secondary combustion is lower than the specification. For this 

reason, an incinerator capable of stably exhibiting high-temperature incineration at 1100 ° C or 

higher is necessary. 

 Management type landfill disposal site 3)

More than 62% of volume brought into managed landfill sites is glass wool and since it cannot be 

incinerated, it is landfilled. Landfill sites have limitations, and there are no plans for expansion at 

present. For this reason, reducing the volume of industrial waste is an issue. 

 

 

Figure 2-9 Wastes coming to TSDF 
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Termocol 

Oily Sludge 
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3. PRELIMINARY DESIGN OF THE PROJECT 

3.1. NATURAL CONDITION SURVEY AND TESTING 

 Topographic Survey (1)

In order to obtain design data which is necessary for construction of structures such as concrete floors 

to improve ship recycling yards, topographic survey was carried out across a range of areas from a road 

alongside ship recycling yards to a shore line in a width of 130m to 200m and stretched over 9.4km from 

South to North at Alang/Sosiya. Control point survey and detail survey were carried out by total stations. 

Contour lines were developed by measuring spot heights every 7m grid. Topographic map is drawn on a 

scale of 1 to 1,000 with a contour interval of 25cm. On the map, boundaries between each plot and major 

structures such as buildings and storages are indicated. An elevation of each spot is referred to Chart 

Datum Level (CDL). The concrete floors are planned to be constructed above high water level. 

According to GMB tidal levels are shown as below: 

Mean High Water Spring (MHWS) CDL +7.80m 

Mean High Water Neap (MHWN) CDL+6.30m 

Mean Low Water Neap (MLWN) CDL+3.00m 

Mean Low Water Spring (MLWS) CDL+1.60m 

 

A coastal road outside the yards is indicated on the map, which can be used for rain drainage plan too. 

Figure 3-1 indicates outline of Topographic Survey Area.  
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Figure 3-1 Topographic Survey Area 

Source: Survey Team  

 

 Soil Investigation (2)

Purpose of the soil investigation is to obtain soil data which are necessary for designing concrete floors 

and its pertinent facilities at the ship recycling yards. Soil properties in the area consist of deposited sand 

due to tidal current or wave. Figure 27 indicates Geological Map in Bhavnagar District 
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Figure 3-2 Geological Map in Bhavnagar District 

Source Commissionerate of Geology and Mining Industries and Mines Department, Government of Gujarat 

 

Seventy (70) borings were performed to investigate soil properties from surface to 10m depth in the 

survey area. Location of the borings is indicated in the topographic map. In the process of boring 

Standard Penetration Tests (SPT) and taking undisturbed samples were performed. According to the 

boring some silty clay was found beneath the deposited sand. N-value obtained from the SPT is 

generally more than 30 at almost boring locations. However at several locations loose sand is deposited 

to 10m depth. There are two types of N-value tendency, one is constant N-value throughout whole 10m 

depth and another is increasing N-value proportional to depth. Figure 28 and Figure 29 indicate example 

of Constant N-value regardless of depth and increasing N-value proportional to depth respectively. 

Laboratory soil testing were performed as follows: 

Grain Size Analysis/ Atterberg Limits test/ Density Test of Soil Particle (2.51-2.69g/cm
3
)/ In-place 

Moist Unit Weight Test (1.73-1.86g/cm
3
 for 10 pcs. of undisturbed samples)/ In-place Dry Unit Weight 

Test (1.58-1.70g/cm
3
 for 10 pcs. of undisturbed samples). The results of those tests are within ranges of 

the soil properties of normal soil, hence soil in the area seems to be usable for construction of the 

structures. 

Taking possible pavement on the soil into consideration, CBR tests were performed. Ten (10) samples 

were taken from each plot and laboratory CBR tests were carried out. The results of the tests indicate 

that the soil can be used as a subgrade for the pavement. Furthermore the topographic map and the soil 

boring data will  accompany the Draft Final Report. 
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Figure 3-3 Borelog Example with N-value Constant Regardless of Depth 

Source: Survey Team 
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Figure 3-4 Borelog Example with N-value Increasing propostional to Depth 

Source: Survey team 
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Figure 3-5 Boring at Seashore 

 

3.2. SCOPE AND CONTENTS OF THE PROJECT  

As the result of the comparison between the Requirements of the Ship Recycling Convention and 

Indian Regulation and Ship recycling process facility, labor and environment etc. of beaching method in 

Alang / Soya area, prevention of environmental contamination of intertidal zones and soils by oil and 

other hazardous materials generated during ship recycling operation and  the recycling process 

emphasizing the safety of workers and the necessity of facility improvement to implement this are again 

recognized. 

 

 Required Project Contents (1)

The issues to be addressed in the previous chapter are reviewed and facilities and work procedures that 

need to be considered in order that ship recycling facility to become compliant to the Convention are as 

follows. These measures are mainly focused on how to prevent environmental pollution in the ship 

recycling process in the intertidal zone. The outline of the required measured is explained with basic 

design including contents, quantity, etc.  

 

Table 3-1 Proposition of recommended facilities and equipment to comply with the Convention 

Measures need to 

be considered 

Items of Facility or 

Process 

Recommended Contents of the Project 

Safe and closer 

grounding to the 

shore for large 

vessel 

Improvement of Yard to 

prevent pollution of 

intertidal zone and soil 

Improvement of yard with concrete floor and oil 

correcting drain for the recycling works with 

Hazardous materials and contaminants. 

Heavy equipment for the 

work in intertidal zone 

Heavy lifting equipment for steel plate and hull 

block. (currently only winches) 

Introduction of Large Crawler cranes for the 

recycling work in intertidal zone. The crane will  be 

time base rent scheme with operator for all yards 

who may be needed. (Large block will  directly 

transferred from ship to shore or by lightning after 
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Measures need to 

be considered 

Items of Facility or 

Process 

Recommended Contents of the Project 

part of ship, avoid pollution of the sea)  

Wheel Loader for beach Bucket  for the purpose of 10km beach cleaning 

(cleaning of debris) of Alang/Sosiya 

Bunker oil tank cleaning 

device 

Cleaning of double bottom FO tank. Introduction of 

mobile high pressure cleaning device. Equipment 

shall be 1 TEU size and make available for all 

yards. 

Acceptance of Oil 

Tanker (Large 

Tanker) 

Afloat Tanker Cleaning 

Barge 

One cargo oil tank, slop tank cleaning and 

transportation barge 

Multi -purpose vessel For the purpose of oil combatting, firefighting and 

monitoring during tanker cleaning operation at sea. 

One multi-purpose work boat.  

Reinforcement of 

capability of 

Hazardous 

Materials and 

wastes treatment. 

Reinforcement of oil 

treatment and 

incineration capacity of 

TSDF 

As the result of the improvement of yards and other 

project, it is expected to increase the volume of 

wastes and HMs. 

Improvement of Incineration performance. 

Improvement of Oil treatment performance.  

Improvement 

ofwork 

environment 

Improvement of living 

condition 

Improve living condition of workers and provide 

safe and hygiene housing thus promote inhabitant 

workers 

Source: JICA Survey team 

 

 Proposed scope of the Project and corresponding requirements of the Ship Recycle Convention is shown 

on the table next. 
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Table 3-2 Proposed scope of the Project and corresponding requirements of the Ship Recycle Convention 

Requirements of Ship Recycling Convention Contents to 

Correspond 

Item to Cope in Facility  and 

Procedure 

Project Scope 

Regulation 17  ï General requirements 
Å Authorized SRF shall establish management systems, 

procedures and techniques not pose health risks to the 

workers and prevent, reduce, minimize adverse effects on 

the environment caused by Ship Recycling, taking into 

account guidelines developed by the Organization. 

Å Authorized SRF shall, only accept ship comply with this 

Convention; or meet the requirements of this Convention 

and accept ships which they are authorized to recycle. 

Regulation 18  ï Ship Recycling Facility  Plan (SRFP) 
1. Authorized SRF shall prepare a SRFP including a 

policy ensuring workersô safety and the protection of 

human health and the environment including; 

2. a system for ensuring implementation of the 

requirements set out in this Convention 

3. identification of roles and responsibilities for 

employers and workers 

4. a programme for providing appropriate information 

and training of workers 

5. an emergency preparedness and response plan; 

6. a system for monitoring the performance of Ship 

Recycling; 

7. a record-keeping system showing how Ship Recycling 

is carried out; 

8. a system for reporting discharges, emissions, incidents 

and accidents causing damage, to workersô safety, 

human health and the environment; and 

9. a system for reporting occupational diseases, 

accidents, injuries and other adverse effects on 

workersô safety and human health, 

 
Regulation 21  ï Emergency preparedness and response 

· Provision of 

SRFP & 

monitoring 

· Approval of SR 

Facility by 

GMB 

· Provision of SRFP by 

SRF 

· Identify  risks  to 

safety  and 

environment   and 

establish  required  

management  system, 

techniques,  improve  

facilities   and have 

approval  from  CA or 

RO. 

 

(CA: Competent Agency 

(RO: Recognized 

Organization) 

· Technical Cooperation (Capacity 

Development) 

Expedite understanding to HKC and 

provision of SRFP by conducting 

Management Level Staff Training 

Course To Build Awareness of 

Hazardous and Risks, Recycler Top 

Management Course 

Å Expedite acquisition of SOC by 

improving yards. 

 

 Training Course з Initial Training 

Course For All  Workers 

Training Course и Initial Training Course 

For Skilled And Special Workers 

Training Course й Managers And 

Management Level Staff Training Course 

To Build Awareness Of Hazardous And 

Risks 

Recycler Top Management Course (Hkc) 

Recycler Top Management Course 

(Training Course In Japan  

Training Course (Trainees) 

Trainer Course (Crane Operators) 

Other Trainings 

·  
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Requirements of Ship Recycling Convention Contents to 

Correspond 

Item to Cope in Facility  and 

Procedure 

Project Scope 

Authorized SRF shall establish and maintain an emergency 

preparedness and response plan, including information of 

necessary equipment, the necessary information & 

communication Competent Authority(ies), the neighbourhood 

and emergency response services. 

Regulation 19  ï Prevention of adverse effects to human 

health and the environment 
Å Prevent explosions, fires by ensuring that Safe-for-hot 

work conditions and procedures are established, 

throughout Ship Recycling 

Å prevent harm from dangerous atmospheres by ensuring 

that Safe-for-entry conditions and procedures are 

established in ship spaces, including confined spaces and 

enclosed spaces, throughout Ship Recycling 

Å prevent other accidents, occupational diseases and 

injuries or other adverse effects on human health and the 

environment; and 

Å prevent spills or emissions throughout Ship Recycling 

which may cause harm to human health and/or the 

environment, 

 

Regulation 20  ï Safe and environmentally sound 

management of Hazardous Materials 
Å Authorized SRF shall ensure safe and environmentally 

sound removal of any Hazardous Material contained in a 

ship, actively use the IHM and the Ship Recycling Plan, 

prior to and during the removal of Hazardous Materials. 

Å ensure that all Hazardous Materials detailed in the IHM 

are identified, labelled, packaged and removed prior to 

cutting by properly trained and equipped workers. 

 

Regulation 22  ï Worker  safety and training  

Å Authorized SRF shall provide for worker safety by 
measures including training programmes prior to any 

ship recycling operation. 

· Oil et., removal 

before fire 

works  

· Caution for use of fire in 

the cutting work 

· Technical Cooperation (Capacity 

Development) 

To deepen safety hot work, risks in 

the work place, occupational injuries 

and environment risks by 

implementing Training Course з 

Initial Training Course for All  

Workers, Training Course и Initial 

Training Course for Skilled And 

Special Workers, Training Course й 

Managers. 
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Requirements of Ship Recycling Convention Contents to 

Correspond 

Item to Cope in Facility  and 

Procedure 

Project Scope 

Å Authorized SRF shall provide and ensure the use 

of personal protective equipment for operations 

requiring such use. 

 

Regulation 19  ï Prevention of adverse effects to human 

health and the environment 

Å prevent accidents, occupational diseases and injuries or 

other adverse effects on human health and the 

environment; and 

Å prevent spills or emissions throughout Ship Recycling 

which may cause harm to human health and/or the 

environment, 

 

Regulation 20  ï Safe and environmentally sound 

management of Hazardous Materials 

Å Authorized SRF shall ensure safe and environmentally 

sound removal of any Hazardous Material contained in a 

ship, actively use the IHM and the Ship Recycling Plan, 

prior to and during the removal of Hazardous Materials. 

Å ensure that all Hazardous Materials detailed in the IHM 

are identified, labelled, packaged and removed prior to 

cutting by properly trained and equiped workers. 

Å All  wastes generated from the recycling activity shall 

be only transferred to a waste management facility 

authorized to deal with their treatment and disposal. 

 

Study of safe and 

closer to shore 

beaching of large 

ships 

1) Improvement of yard for 

protection of pollution to 

soil and intertidal zone 

At the shore plot where hazardous, 

polluted wastes may be released, 

improvement  by providing impermeable 

floor and oil correcting ditch etc. 

2) Mitigation of negative 

impact to environment by 

fallen cut block at 

intertidal zone 

Invest 5 (Five) Larger large crawler 

cranes for the recycling work at intertidal 

zone. 

By transferring large block from ship 

directly to shore yard and/or lightening 

weight at aft, avoid pollution to the sea. 

3) Protection of pollution in 

intertidal zone by 

cleaning debris & wastes  

Invest 3 óThree) Beach cleaning wheel 

loader with bucket capacity of 2m
3
 for 

cleaning 10km length of Alang /Sosiya 

coast  

4) Protection of oil leakage 

to sea by bunker oil tank 

cleaning 

Invest 5 (five) High pressure mobile 

decontamination system for bottom FO 

tank cleaning. Make sure residual oil 

cleaning to protect spill to environment  

and fire, explosion. 

Regulation 19  ï Prevention of adverse effects to human 

health and the environment 

Å Prevent explosions, fires by ensuring that Safe-for-hot 

work conditions and procedures are established, 

throughout Ship Recycling 

Å prevent harm from dangerous atmospheres by ensuring 

that Safe-for-entry conditions and procedures are 

established in ship spaces, including confined spaces and 

enclosed spaces, throughout Ship Recycling 

Reception of Oil 

Tanker (VLCC)  

1) Cleaning and gas freeing 

for cargo oil tank of 

offshore tankers. 

Invest 1 (one) Offshore tank cleaning 

barge which can clean cargo oil tank and 

slop tank of VLCC at offshore, and 

transfer oily water to shore. 

Protection of oil spill from cargo tank of 

tanker and establish safe for entry and 

safe for hot work 

2) Cleaning work above and 

protection of marine 

Invest 1 (one) Multipurpose vessel to 

monitor and act against offshore tank 



PREPARATORY SURVEY ON THE SHIP RECYCLING YARD IMPROVEMENT PROJECT IN INDIA  

FINAL REPORT (DRAFT) 

52 

Requirements of Ship Recycling Convention Contents to 

Correspond 

Item to Cope in Facility  and 

Procedure 

Project Scope 

Å prevent other accidents, occupational diseases and 

injuries or other adverse effects on human health and the 

environment 

 

environment cleaning works, oils spill while recycling , 

fire , etc.  

Regulation 20  ï Safe and environmentally sound 

management of Hazardous Materials 

Å Authorized SRF shall ensure safe and environmentally 

sound removal of any Hazardous Material contained in a 

ship, actively use the IHM and the Ship Recycling Plan, 

prior to and during the removal of Hazardous Materials. 

Å ensure that all Hazardous Materials detailed in the IHM 

are identified, labelled, packaged and removed prior to 

cutting by properly trained and equipped workers. 

Å All  wastes generated from the recycling activity shall 

be only transferred to a waste management facility 

authorized to deal with their treatment and disposal. 

 

Reinforcement of 

treatment capacity of 

Hazardous and 

wastes  

1) Reinforcement of oily 

water treatment and 

incineration capacity at 

TSDF 

By the improvement of yard, introduction 

of Mobile decontamination system, 

improvement of recycling process, wastes 

volume may be increased.  To cope with 

the increased wastes and hazardous, 

reinforce the treatment capacity of existing 

TSDF facility 

1. Increase  incineration capacity  

2. Increase bilge and oily water 

treatment capacity 
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As the results of the review and investigation above mentioned, the Project consists of the following 

components: 

 Improvement of existing 70 ship recycling yards 1)

 Introduction of Mobile Decontamination Units 2)

 Introduction of Large Mobile Cranes and Beach Cleaning Wheel Loaders 3)

 Introduction of Tank Cleaning Barge 4)

 Introduction of Multi -Purpose Vessel 5)

 Improvement of environment facilities of TSDF 6)

 

Detail of the above project component is explained hereafter. 

 

3.2.2. IMPROVEMENT PLAN 

(1) Improvement of existing ship recycling yards 

Under the Project, in order to protect any releases of hazardous materials to the inter-tidal zone while 

the ship recycling process is going on, provide impermeable floor (concrete paved floor) with drainage 

at shore yards where demolishing hull block and equipment including hazardous materials, aimed at 

complying the requirements of the Convention. 

(2) Improvement of environment facilities of TSDF 

Under the Project, the following new facilities will  be introduced aimed at extending the life of the 

landfill site and to improve the negative impact by the process of oil cleaning and collection. 

 Bailer  1)

Compress the volume of solid wastes not suitable for incineration such as Glass wool. 

 Sludge Treatment Plant 2)

Recover residual oils contained in oily sludge as much as possible and sell it. Oily sludge, 

after treatment, will  be land filled in stabilized condition. 

 Oil Separation Tank 3)

Separate low density oily water (such as bilge water) to oil and water with heating device. 

 Oily Water Separator 4)

Oily water, of comparatively low density, will  be separated into oil and water. Recovered oil 

will  be sold. 

 High Temp Incinerator 5)

About 1400 deg. C with for the Low-concentration PCB waste (unintentionally mixed very 

small amount of PCB contaminated electric parts and wastes with PCB concentration: 

5,000ppm or less)  
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3.3. IMPROVEMENT OF SHIP RECYCLING YARD FACILITIES 

3.3.1. IMPROVEMENT OF YARD FACILITIES 

In the ship recycling yard, cutting area for cutting hull block, storage area for steel plates and removed 

parts, towing winches, temporary storage of hazardous materials, office, warehouse, workersô rest space 

are arranged depending on the size of the yard. However, as the cutting area and storage area is an 

exposed area, there will  be risk of contaminating ground water or soil in the yard by pollutant and also 

the chance to pollute marine environment by washing rain water with the pollutant. Therefore, the 

following improvement of the existing yard facilities will  be implemented under the Project in order to 

comply with the requirements of the Convention. 

 Provision of high rigidity concrete floor for the cutting area and storage area for the pollutant 1)

 Provision of collecting rain water (including drainage and oil collecting tank foundation) 2)

 Provision of the foundation of towing winches 3)

The following works are not under the scope of the Project yet but to be provided by the recycler as 

appropriate.  

 Temporary storage of Hazardous materials 1)

 Storage of LPG cylinders 2)

 Asbestos handling facility (not required in case it will  be outsourced) 3)

 Sanitary, Drinking water, shower facility 4)

 Workersô changing room 5)

 First aid facility 6)

 Firefighting facility 7)

 Sewage treatment facility (Septic tank) 8)

 

Improvement of the yard facilities with the concrete pavement has been started by recyclers 

themselves, and audit process for the acquisition of SOC by the Class NK or RINA is under progress. 

Although detailed design of the improved facilities was not available from the ship recyclers, concreted 

impermeable flooring will  be provided considering improvement of safety and protection of 

environmental pollution and preliminary design is developed based on the investigation and analysis of 

the current issues. 

Preliminary design is made as standard design by the different width of the yards of 45m, 60m, 90m, & 

120m and this design could be utilized further for individual detailed design at the time of the 

construction. The above fore mentioned facilities such as temporary storage of hazardous materials, etc., 

will  not be covered by the Project, however, required facility will  be further confirmed with ship 

recyclers and appropriate recommendations made to the recyclers. 

As to the technical guideline, Class NKôs comprehension to the Convention and the guideline of the 

State Pollution Control Board for the impermeable structure will  be considered and protection of soil and 

ground water pollution and also to protect any spill of the hazardous materials to the inter-tidal zone to 

be considered in compliance to the requirements of the Convention. 



PREPARATORY SURVEY ON THE SHIP RECYCLING YARD IMPROVEMENT PROJECT IN INDIA  

FINAL REPORT (DRAFT) 

55 

 

Figure 3-6 Impermeable Floor Structure by CPCB Guideline 

 

The dismantling method is equivalent to the current method and renovation for environmental 

improvement (prevention of diffusion of hazardous substances and securing of occupational health and 

safety) shall be carried out. In the current method, the target ship is beached on the surface of the 

recycling yard using a difference in tide (high tide at spring tide), and it is pulling up into the recycling  

yard by a large winch then cut, removed, and transferred the materials (product or material). 

 

 Number and Basic plan of the Yards to be improved (1)

Ship recyclers are operating at yards (working place) on lease basis from GMB. Therefore the yards 

(the size, winch and office building, etc.) are different respectively, and there are no standard facilities 

available. The scope of the improvement work of the facility is defined as the concrete pavement areas 

in the yard and areas where installation of oil water treatment tank is placed and winch foundation with 

reaction force block. Therefore the Office building and the Parking lots, Weigh Bridge facilities and an 

equipment ridge for toxic substance depository are excluded from the scope of work. 

As shown in Table 3-3 there are 131 yards in total including 24 yards certified by the classification at 

the end of 2016. According to SRIA, it is assumed that the number of the yard to be approved by the 

classification and that is going to invest in the near future for the improvement of their facilities by 

themselves will  be 60 yards by 2017, and 60 yards or more in 2018.  Assuming that the commencement 

of the project is 2019, if  more than 60 yards have already been improved and classification certification 

is received, the remaining less than 70 yards will  be subject to the project. Meanwhile, the willingness of 

investment by the private sector depends on recycling demand, scrap price, etc. There is a possibility that 

it is less than 60 yards are improved before the commencement of this project.  In that case more than 70 

yards are subject to renovation. On the other hand, if  the number of non-operating yard possessed by 

GMB is included, it will  be about 150 yards in total then there will  be a necessity to improve more than 

70 yards. 

Although it is basic policy of India that the whole yard shall be improved without discrimination for 

each yard, ship recycler shall lease land by contract from GMB and prepares for operation by themselves 

then only their business can be started. For this reason, it is unlikely that new businesses will  enter the 

empty yard before this project is commenced and also it is not expected to strengthen the recycling 

capacity due to the sharp rising demand for ship recycling, it is decided to cover 130-60=70 yards under 

the project. 

 For the Ship recycling yards, as width for each plot is different, hence a set of the width of the yard, as 

standard, is shown in Table 32, with the total of  70 yards. 

 

Table 3-3 Current situation of Ship breaking yard plot  

Width  of the yards  Number 

30m  50m  72 

  51m  70m  54 

  71m  90m  16 

  > 91m  11 
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             Total  153 

  source JICA Study Team 

Table 3-4 Renovation of number of Ship breaking yard ( plots) 

Width  of the yards  Number 

45m  25 

  60m   30 

  90m  10 

  120m  5 

Total  70 

  source JICA Study Team 

 

It is found that the yard which GMB owned and is not currently used is 7 yards and that required earth 

work such as replacement of sand and earth when using it as a recycling yard. Therefore further 

examination is require to the temporary improvement of each yard at the time of project implementation 

to use it as a substitute place. Also, if  the yard will  be used as a joint storage of hazardous waste, a 

maintenance shop for donated equipment, etc., as well as earth work, internal paving, other facilities etc. 

should be considered. 

 

 PRELIMINARY DESIGN 3.3.2.

 Technical Interpretation of Class NK (1)

Based on the apprehension that prevention of the spillages of hazardous materials into the intertidal 

zone is of vital importance for compliance with the requirements of the Convention for the ship 

recycling with beaching method, compared to the other Dry dock method, Afloat method and Landing 

method against Regulation 19.4 of the Convention, ñThe ship recycling facilities shall prevent spills or 

emissions throughout Ship Recycling which may cause harm to human health and/or the environmentò, 

the following points to improve beaching method has been studied: 

 Technical Requirements 1)

 Preparation before cutting ship ה

 Cutting work at the intertidal zone ה

 Infrastructures ה

 Emergency preparedness and response ה

 Environmental monitoring and reporting ה

 

ᵑ Preparation before cutting ship 

Ship recycling facility shall minimize a risk of spill before start cutting work of ship at intertidal 

zone by providing the following measures. 

a  Preparation of IHM Part 1 to Part 3(not only by ship owner but ship recycling facility) 

b  Minimize residual oils to a maximum extent before beaching 

c  Identify the location of hazardous materials on board by actively utilizing IHM 

d  For the tanker, Safe for Hot Work certificate shall be obtained 

e  Hazardous materials such as residual oils and cargo residues shall be removed from ship. 

f  Ballast water treatment as per national norm 

g  Permanent provision of oil spill preventing equipment during ship recycling work 

 

ᵒ Ship cutting process at Intertidal zone 

a  As much as possible, cutting shall be done in a controlled manner to ensure that paint chips 
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and other wastes shall not to fall into the intertidal zone. (Ship breaking code has prohibited 

direct throw of these wastes to sea) 

b  Assess whether hazardous materials are removed from the cut block and if  the block is judged 

unclean then it shall not fall into the intertidal zone and/or surface without an impermeable 

floor. Dirty blocks should fall in to the hull.   

c  Prevent any leakages from cut section of hull 

d  These processes shall be managed by the competent person. 

 

ᵓ Emergency Preparedness and Response 

The Ship Recycling facility shall establish and maintain the Emergency Preparedness and 

Response Plan (EPRP) including oil spill solution measures for the intertidal zone. 

ᵔ Environmental Monitoring and Reporting 

a  The ship recycling facility shall provide and maintain an Environmental monitoring program 

including monitoring of intertidal zone. 

b  The ship recycling facility shall establish a reporting process for incidents of oil spills to the 

intertidal zone. 

 

At present, apprehension of the requirements of the Convention by Class NK is sole and publicized 

with same understanding by the Ministry of Land Infrastructure Transport and Tourism of Japan. 

Therefore, this apprehension can be the basic requirement to improve ship recycling facilities in India 

and can be deployed / introduced as the Project. 

 

 Preliminary Design (2)

 Basic Design Policy 1)

In India, design criteria and design procedure of the port structure on ship recycling yard has not yet 

been established. In addition, the design process of a unified scrapping yard does not exist. Therefore, 

"Technical Standards and Commentary for Port and Harbor Facilities in Japanò as a design criteria is 

applied for the design. 

a. Performance Criteria of Ship Recycling Yards 

The performance criteria of aprons shall be as specified in the subsequent items: 

ᵑ Width 
Yard widths shall be properly set to allow safe and smooth ship breaking operation. The 

pavement is made of about 60 % of size to a margin in the yard and other areas shall not be 

paved (as  the road). 

ᵒ Gradient 
Gradient of Yard shall be properly set to drain water and other surface waters taking into 

consideration of the ship recycling operation at the yard with backyards, and hence cross slopes 

need to be properly determined. Yards normally have a down slope of 1 - 2% toward the sea. In 

some cases, reverse slopes are used depending on the conditions of yards and environmental 

consideration. Since the settlement of backfilling may cause slopes to be reversed, construction 

should be carefully performed. 

ᵓ Pavement Materials 

Yards shall be paved with proper materials taking account of the surcharges and the conditions 

of use of mooring facilities. The form of the pavement considers the soil quality situation of the 

roadbed, building, workability, the cost performance and a maintenance, etc., and a concrete 

pavement is selected. 

ii.  Load Condition 
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In the design of the pavement structure, design load is determined taking the conditions of  material 

to be used, load of heavy equipment, cranes which handles hull blocks so as determine the thickness 

of the pavement.   

The performance verification of yard pavements shall be confirmed such that pavement structures 

are stable under the load of vehicles and related equipment. Figure 32 shows an example of the 

performance verification procedures of yard pavements. 

 

Figure 3-7 Example of Procedures for the Performance Verification of Yard Pavements 

 

Actions to be considered in the performance verification of yard pavements are generally the load  of  

trucks, truck cranes, rough terrain cranes, all terrain cranes, forklift  trucks, straddle carriers, etc., 

depending on the types of steel blocks and ship breaking methods.  

Here, truck cranes, rough terrain cranes, and all terrain cranes are denoted as the movable cranes. 

The performance verification of yard pavements normally takes account of the ground contact areas 

on which loads are applied, setting the maximum load and the ground contact pressures to determine 

the pavement thickness. 

iii.  Design of Concrete Pavement  

a. Procedure of Performance verification 

Figure 3-8 shows an example of the procedures of the performance verification for concrete 

pavements. It is preferable to perform the verification of concrete pavements both on base course 

thickness, and concrete slab thickness considering, cyclic numbers of actions, conditions of the 

bearing capacities of roadbeds. The yard considers the steel block weight and gas cutting works, and 

does a rigid pavement. 

Performance verification 

Determination of pavement section 

Variable states on surcharges 

Verification of pavement stability 

Setting of design conditions 

Assumption of pavement section 

Evaluation of actions 
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Figure 3-8 Example of the Procedures of Performance Verification for Concrete Pavements 

 

b. Design Conditions 

ᵑ Procedure of performance verification 

The design conditions considering the performance verification are generally as follows: 

i. Design working life 

The design working life of concrete pavements shall be properly set considering the 

conditions of use and other related conditions of mooring facilities. The design working 

life of concrete pavements used for the yards of winch foundation and other facilities may 

be generally set at 20 years. 

ii.  Conditions of Action 

iii.  Cyclic numbers of actions 

iv. Sub grade bearing capacity 

v. Materials used 

 

The design action conditions are those requiring the maximum concrete slab thickness among the 

types of actions to be considered. The characteristic values of actions may be set referring to Table 

33.  

Performance verification 

Determination of pavement section 

Variable states on surcharges 

Verification of concrete slab thickness 

Setting of design conditions 

Assumption of concrete slab thickness 

Evaluation of actions 

Verification of base course thickness 

Consideration of structural details 
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Table 3-5 Reference Values for the Action Conditions of Concrete Pavements used for the Yards 

Action 

classification 

Type of action Action 

(kN) 

Ground contact 

radius (cm) 

CP1 Fork lift  truck  2t  25 10.6 

Tractor trailer for 20ft, 40ft  50 17.8 

Fork lift  truck 3.5t  45 13.8 

CP2 Fork lift  truck  6t  75 17.8 

CP3 Truck 25 ton class 100 17.8 

Fork lift  truck 10t 125 22.2 

Straddle carrier  125 22.2 

Fork lift  truck 15t 185 26.8 

CP4 Mobile crane (truck crane, rough 

terrain crane, all terrain crane) 

Type 20 220 19.9 

Fork lift  truck 20t 245 30.7 

Mobile crane (truck crane, rough 

terrain crane, all terrain crane) 

Type 25 260 20.3 

Source : Technical guideline of Port Facilities (The Ports and Harbours Association of Japan) 

ᵒ Pavement Structure 

It is preferable to prepare a test base course and set base course thickness at value which makes 

the bearing capacity coefficient equal to 200N/cm3. In the cases where the preparation of a test base 

course is difficult, the base course thickness may be directly set using the design curves shown in 

Figure 34. The minimum base course thickness is generally set at 15cm. 

 

 

Figure 3-9 Design Curves of Base Course Thickness 

The base course thickness of concrete pavements may be set referring to Table 34 prepared based 

on the past records. 
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Table 3-6 Reference Values for Base Course Thickness of Concrete Pavements 

Design condition Base course thickness (cm) 

Design bearing 

capacity coefficient of 

base course K30 

(N/cm3) 

Upper sub-base course Lower sub-base course Total base 

course thickness Cement 

stabilized 

base 

Graded 

grain 

material 

Graded 

grain 

material 

Crusher 

run 

etc. 

50 or more and less 

than 70 

ï 

20 

25 

40 

ï 

ï 

ï 

20 

ï 

20 

ï 

30 

60 

40 

55 

70 or more and less 

than 100 

ï 

ï 

15 

15 

20 

20 

ï 

ï 

15 

ï 

15 

ï 

ï 

20 

ï 

15 

35 

40 

30 

30 

100 or more ï 

15 

20 

ï 

ï 

ï 

ï 

ï 

20 

15 

Source : Technical guideline of Port Facilities (The Ports and Harbours Association of Japan) 

 

(a) Verification of concrete slab thickness 

The bending strengths of concrete slabs may be set at 450N/cm2 for 28 days test piece. 

Figure 35 shows the relation between concrete slab thickness and bending stress. The bending 

stresses are calculated using an equation called Arlington formula. The symbols CP1 - CP4 in Figure 

35 are the classification names needed for using (d) Empirical method of setting concrete slab 

thickness. 

 

Figure 3-10 Relation between Concrete Slab Thickness and Bending Stress 

(b) Setting of concrete slab thickness 

The method of setting the thickness of concrete slabs in compliance with the concept of Pavement 

Design and Construction Guide has been proposed. In this method, the fatigue characteristics of 

concrete slabs are calculated based on the wheel load stresses imposed on concrete slabs and their 
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cyclic numbers during design working life. And the relation between the above mentioned 

characteristics and the degree of fatigue as a failure criterion is proposed to set the thickness of 

concrete slabs. 

(c)  Empirical method of setting concrete slab thickness 

a. The concrete slab thickness set referring to the empirical values given in Table 35 

may be considered to have the same performance as the one set using the method of  Setting 

Concrete Slab Thickness. 

Table 3-7 Reference Values for Concrete Slab Thickness 

Action classification Concrete slab thickness (cm) 

CP1 20 

CP2 25 

CP3 30 

CP4 35 

Applied to piled pier slab 10 

 

iv) Structural details 

 Iron mesh 

(a) It is effective to bury iron mesh in a concrete slab structure to prevent cracking. 

(b) It is preferable to overlap the junctions of reinforcing bars. The overlap length and the depth of the 

reinforcing bars from the surface need to be properly set considering the thickness of the concrete slab. 

 Joints 

It is preferable to place joints on concrete pavements to allow the concrete slabs to expand, shrink, and 

warp freely to some extent, reducing stresses. 

(a) Joints of the concrete pavement of apron shall be arranged appropriately, considering the size of 

yard, structure of mooring facilities, the type of joint and load condition. In addition, joints shall have a 

structure that is appropriate for the type of joint. 

(b) Longitudinal joint 

ᵑ Longitudinal construction joints shall generally be press-type structured and made of tie 

bars.  

ᵒ Tie-bars are provided to prevent adjoining slabs from separating, and sinking / rising of 

either slab at joints. Tie-bars also serve as a reinforcement to transfer the sectional force. Because 

the yard pavement has a relatively small width and is physically constrained by the main structure 

of the sheds, separation of yard concrete slabs at joints rarely occurs. However, it is necessary to 

provide tie-bars at longitudinal construction joints to prevent sinking / rising of either slab at joints 

due to differential settlement of layers below the base course, and to accommodate a wide variety 

in the directions of traffic load that is not observed on ordinary roads. 

 

(c) Transverse joints 

ᵑ Transverse shrinkage joints 

Transverse shrinkage joints shall generally be dummy-type structured and made of dowel bars.  
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ᵒ Transverse construction joints 

Transverse construction joints shall generally be press-type and made of dowel bars. Transverse 

construction joints are placed at the end of daily work or inevitably placed due to rain during 

construction or the failures of construction machines or other equipment. It is preferable for 

transverse construction joints to fit  position with transverse shrinkage joints. 

ᵓ Transverse expansion joints 

It is preferable for transverse expansion joints to generally have a structure using both joint 

sealing compounds and joint filers in upper and lower parts and use dowel bars. On piled pier 

slabs, however, dowel bars are not used. It is preferable to set transverse expansion joints at proper 

intervals depending on construction conditions. Expansion joints are the weakest points of 

pavements; hence, consideration is needed for reducing the number of their placement points as 

much as possible. 

ᵔ Dowel bars 

Dowel bars have a function to transfer loads and prevent the unevenness of adjoining slabs. In 

either case of transverse shrinkage joints, transfer construction joints, or transfer expansion joints, 

dowels bars are placed to fully transfer loads. 

(d) Joint structures 

Figure 3-11- 3-14 show standard joint structures. 

 

 

Figure 3-11 Longitudinal Construction Joint Figure 3-12 Transverse Shrinkage Joint 

 

 

Figure 3-13 Transverse Construction Joint Figure 3-14 Transverse Expansion Joint 

 

 Tie bars and dowel bars 

(a) Tie bars and dowel bars shall be properly selected considering the traveling loads imposed on apron 

pavements in all directions. 
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(b) The specifications and placement intervals of tie bars and dowel bars may refer to the values shown 

in Table 36. 

Table 36 Reference Values for the Specifications and Placement Intervals of Tie Bars and Dowel Bars 

Action 

Classification 

Slab 

thickness 

(cm) 

Tie bar Dowel bar 

Diameter 

(cm) 

Length 

(cm) 

Interval 

(cm) 

Diameter 

(cm) 

Length 

(cm) 

Interval 

(cm) 

CP1 

CP2 

CP3 

CP4 

20 

25 

30 

35 

25 

25 

32 

32 

80 

100 

100 

100 

45 

45 

40 

40 

25 

25 

32 

32 

50 

50 

60 

60 

45 

45 

40 

40 

Note: The values of tie bars and dowel bars are those of SD295A (deformed steel bar) specified in JIS G 3112 and of 

SS400 (round steel bar) specified in JIS G 3101, respectively. 

 End protection 

An end protection work along the landward side of pavement shall be provided at a location where 

there is a risk of destruction of the base course due to infiltration of rain water or destruction of the 

concrete slab and base course due to heavy loading. 

 

iv. Facility Drawings 

See Figure XX ~ XX of annexed. Yard width of W = 45m, and for W = 60m shown in the figure. In 

addition, since the position and status of the renovation plot is unknown, for W = 90m and W = 120 m 

carry out the quantity calculated as W = 45m * 2, 60m * 2. 

As for the dismantling place, as it is on the concrete floor slab as shown in Fig. 3-15, collecting water 

flowing from the side groove into the water collecting pit is sent to the oil / water separation tank for 

collection. The recovered water containing oil is transferred to the treatment plant and processed in a 

predetermined procedure. 

For wastewater other than the dismantling place (concrete floor slab), wastewater due to rainfall is 

discharged using natural infiltration, spontaneous falling, or nearby rainwater drainage facilities. 
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Figure 3-15 Image of the Improved Yard 
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Figure 3-16 Oil Collecting Ditch 
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 Jetty for Mooring Waste Oil Collection Barge (3)

In this project it is planned to introduce an offshore tank cleaning barge to wash the cargo oil tanks and 

to collect oily water after clean up the tanker at sea in the environmental plan for offshore and shore as 

described in Section 3.4.2. This offshore tank cleaning barge is moored on the jetty in Alang, and the 

waste oil is transferred on land. Figure 3-17 shows a jetty design drawing for mooring of offshore tank 

cleaning barge. 

 

The construction site is the southernmost part of the Arang, and the structure is as shown in the Figure 3-

17. Jetty is an RC construction, the foundation is a direct foundation with rock cuts, launched a peer at 5 

m pitch, and a concrete slab of 1 span 5 m × 10 span is placed, the extension is 50 m. 

 

As a mooring facility, install pits, fenders, and car stops. From the road part to the abutment position, 

embankment structure with stone and earth and sand is used, and asphalt pavement is applied. 
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Figure 3-17 Jetty for the mooring of Waste Oil Collection Barge 
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 Work Procedure (4)

When considering the current state of yard ownership (user) of recyclers, it is judged that it is difficult  

to change the plot (move), so it is considered to improve (renovate) at the current position. 

 

It is also confirmed that the material supply area (quarry) such as sand, stone etc., is available near the 

site (within 15 km), and local purchase of rebar (D 10 ~ 16), cement (ordinary Portland tare 40 kg)is 

possible (price). 

 

 PROPOSAL FOR INTRODUCTION OF NEW MACHINES 3.3.3.

(1) Improvement for facilities of ship recycle yard 

In considering for current situation of facilities and concerned issues in recycling yards, the following 

two kinds of machines would be proposed on this project from the aspect of improving environmental 

preservation, safety and working efficiency in the yards. 

ᵑ Large Crawler Cranes (120t)     five(5) machines 

ᵒ Beach Cleaner     three(3) machines 

 

1) Large Crawler Cranes 120  

In the procedures of breaking a ship after beaching, the ship is broken from bow part toward aft part. 

When the hull breaking work proceeds to some proportion, usually to No.1 or No.2 hold, the 

remaining hull body should be dragged to the shore side by the winches fixed in the yard. In case of a 

large ship, however, the dragging works by the winches (75t x4 sets) is very tough because the shipôs 

weight is very heavy (for example, Pômax bulkerôs weight is about 12,000t), even if  the ship is 

dragged with assistance by own buoyancy in high tide. Therefore, to reduce the weight, some blocks 

of the stern part or accommodation structure are cut down into the inter-tidal zone. 

Especially, since aft part of ship arranged with engine room and accommodation is very heavy and is 

slim in the lower hull shape, the bottom of aft part sinks in the sand of beach. Therefore, the friction 

between the bottom of ship and the surface of beach is very large. In order to reduce the friction, some 

stern blocks of the aft portion of the ship should be cut down. There is some risk of polluting the inter 

tidal zone where the blocks are dropped down and dragged to the shore by winch. This risk should be 

eliminated for keeping environmental preservation. 

If  the accommodation structure and machinery in engine room, which are main heavy portions of aft 

part, can be broken and dismantled in early stage by use of a big crane, the stern blocks and some 

parts of accommodation structure need not to be cut down in order to reduce the hull weight for the 

dragging. In the case of Pômax Bulker of which gross shipôs weight is about 12,000 ton 

(=12,000LDT), its total weight of the accommodation structure (approximately 500t) and the 

machinery in engine room (approximately 700t) is 1,200t, which accounts for a 10% of the gross 

shipôs weight. Furthermore, since the equipment, machinery and furniture in engine room and in 

accommodation, which are valuable and resalable goods, can be removed carefully and smoothly by 

use of the crane without damages, the working efficiency may be increased.  

For above purposes, the big crane gets onboard into the hold just before engine room in the early 

stage, and works to break the accommodation structure and dismantle the machines in engine room. In 

Turkish recycle yard, there is a similar example that a big crane gets on the double bottom to break the 

accommodation and engine room in the late stage of breaking procedure. 
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Figure 3-18 Example of cranes operating on board in Turkey 

2) Beach Cleaning Machine for inter-tidal zone 

As cutting works of breaking shipôs hull are done in the inter-tidal zone, trash and debris (wooden 

chips, concrete blocks, heat insulation materials, plastic materials, electric cable, and steel cutting 

chips, etc.) in the breaking works are scattered over the beach. 

Currently the trash and debris are gathered up by hand of workers in respective yards at their 

discretion. The cleaning works, however, would be made more efficiently and widely with the 

machines.  

(2) Specification, Number and Operation for New Machines 

Required specifications of new machines with its operational method are as follows. 

1) Large Crawler Crane 

a. Specifications 

Å The crane should retain adequate lifting capacity at the top of boom which is angled and 

extended just above the zone of accommodation and engine room, in order to break efficiently 

accommodation structure and quickly dismantle machines in engine room.  

Å Because the crane lifting ability is decreased steeply in reverse proportion to the outreach 

radius (which is depended on the boom length and its angle), the nominal crane capacity is 

required to be about 120 ton in order to exercise the necessary lifting ability  (10-25 ton) just 

above the accommodation zone and engine room zone. (See Figure 314 crane operation chart 

regarding to the relation between outreach and lifting ability) 

Å On the other hand, the gross weight with loads lifted should be less than the limitation in the 

strength of the double bottom structure. 

Å The crane must have a telescopic boom because it gets onboard and is operated in the narrow 

hold.  

Å The telescopic boom should be capable to extend up to 47m in length for breaking   large 

ships, such as a cape size bulk carriers (200,000DW) and a panamax size container ships.  (See 

Figure 3-9 and 3-10 Crane operation chart in detail). 
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Å The crane should have the traveling mechanism which is fit  for running on sand beach in front 

of the yard and does not damage the double bottom in the holds when it gets on board. 

Å The traveling mechanism of mobile cranes is divided roughly into a wheel type with tires and 

a crawler type with caterpillar.  

Å The tires of wheel type might lose traction on sand beach, and damages the inner bottom plate 

of double bottom structure because each of tires touches the plate with heavy weight 

concentrated into one point.  

Å On the other hand, the crawler touches ground with plane surface, which does not lose traction 

on sand beach and does not damage the inner bottom plate. 

Å Therefore, the crawler type should be chosen for the crane. 

Å Furthermore, the crawler crane can easily adjust its own position while being maneuvered in 

narrow space, and exercise better performance in other operating activities. See Table3-1 for 

the detail.  

Å Accordingly, the crawler crane should be satisfied with the specifications as follows; 

 maximum load capacity 120 ton or over 

 own weight less than 125 ton  

 a telescopic boom (maximum length 47m or over)  

 crawler type for traveling 

Table 3-8 Comparison of performance between Crawler crane and Wheel crane 

Concerned items Crawler Wheel 

Mobility for 

transportation from 

plot to plot 

× Damages the pavement of 

public roads by crawlers. 

Required to be transported on a 

long trailer 

 Can drive on public road by itself, 

but restricted by the regulation ( in 

case the axis load exceeds 10.2t, 

prior permission is required) 

Mobility  on sand 

area in plot 

ƺ Stable drive even on sand area × Once wheel loses traction on sand 

area, it cannot move at all 

Double bottom is 

bearable ? 

ƺ Bearable against touch by flat 

surface of crawlers,  

× Heavy load concentrated at one 

point may dent /damage the top 

plate of double bottom 

Heavy load at the 

point of Out-rigger 

legs on double 

bottom 

ƺ No Out- riggers 

Crane weight to be supported 

by crawlers surface 

× Leg fixing points on double 

bottom should be reinforced with 

thick plates against concentrated 

load at one point 

Adjustment of 

setting at the best 

position in last hold 

ƺ As revolving motion is 

possible with crawlers driving in 

reverse each other ( left crawler 

forward and right one 

backward ), adjusting movement 

is quick and easy. 

 As only turning motion is 

possible, adjusting movement is 

difficult  in narrow space of the last 

hold.  

Pick &Carry ƺ Capable to move while lifting 

heavy load 
 Move while lifting only small load  
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Figure 3-19 Crane (TADANO GTC-1200) in detail 

 

b. Operational Procedures  

Å Starting breaking works from the bow part after beaching, and after collision bulkhead (fore 

bulkhead of No.1 hold) is removed, an opening square hole (width abt.4m,  height abt.5m) is 

made by cutting the lowest part of each of bulkheads to create a passage for the crane on the 

double bottom leading to the hold just adjacent to the engine room. 

Å Setting a temporary bridge at the front cutting edge of double bottom, the crane gets on the 

double bottom and travel to reach the last hold. 

Å In the last hold, the crane extends its telescopic boom through the hatch opening and starts 

lifting works. Firstly the accommodation structure is broken and removed, secondly the 

machines and other equipment contained in engine room are dismantled. 
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Å Besides the crane in the hold, a trailer (20t load with a towing tractor ) is prepared. Cut blocks 

and dismantled equipment / machines are put on the trailer by the crane. The trailer carries 

them outside along the passage and returns back to the last hold. 

 

 

Figure 3-20 Crane Operation in Panamax Bulker 

 

Elevation 

Plan 
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Figure 3-21 Crane traveling on board and Trailer 

 

 

Figure 3-22 Temporary Bridge for boarding 

 

Angle of bridge 

is estimated 7-8 

degree. The 

crane is desirous 

to climb up more 

than 16degree. 

Strength of 

double bottom of 

ship is last for 

crane load by 

calculation 
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Figure 3-23 Crane operation for Cape size Bulk Carrier  

 

c. Ships to be adopted 

It is a bulk carrier and a container ship that the crane can works effectively. Regrettably, an oil 

tanker, gas carrier, pure car carrier, ferry, and passenger ship are not suitable for the crane due to their 

hull structures. General cargo ship (handy size) is also not suitable because its hold space is small and 

the strength of its double bottom is not enough for the craneôs weight. Handy size ships, however, are 

relatively light and need not to reduce their shipôs weight by cutting the stern blocks for the dragging. 

Therefore, the effectiveness of the crane cannot  be performed for the handy size ships. According to 

the record for past eight years regarding the number of each kinds of ship broken in Alang-Sosiya 

district (see Table 3-2), total number of bulk carriers and container ships accounts for 40% (annual 

average 125 ships / 313ships in all). 

Focusing the latest three years, the number accounts for 58% (annual average 191ships / 331ships in 

all) and total LDT is supposed to account for approximately 80%. Even if  only two kinds of ship are 

suitable for the crane, the crane can contribute to improve total working efficiency in the yards 
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Table 3-9 Past record of broken ships number in Alang-Sosiya 

 

 

 

d. OwningהOperating scheme 

Since the procurement cost of crane is expensive, it should be used only during limited days in 

concentrated works for breaking accommodation and dismantling machines in engine room in early 

stage in order to attain the good efficiency for its cost.  

Therefore it should be shared among many yards as a common use. The cranes are owned by GMB 

(or SPV), who rent it to respective yards during a certain days on the rental scheme. GMB (or SPV) 

appoints an appropriate private company and outsource the management job of the rental scheme 

(including reception, making contract, collection of rental fee, etc.), maintenance and transportation of 

the cranes. 

The temporary bridge and the trailer (20 t load with tractor), which are used for supporting crane 

operation, are also handled on the rental scheme. The same company should be appointed to manage 

the rental scheme and maintenance for them. As the cranes are shared among many yards, they need 

to be transported from plot to plot. A long trailer with truck for transporting the crane should be 

provided. The maintenance of it and the transportation service of the cranes are outsourced to the 

same company.   

The appointed private company should prepare the warehouse to store the spare parts for the cranes, 

the 20t trailers, the long trailer and temporary bridges, and arrange the parking space for the cranes 

and others, if  necessary. 

Although operators of the cranes are not required any special skill higher than usual operating skill, 

the exclusive operators are designated to avoid accidental damages caused by miss operations in the 

case that any unaccustomed operator handles the crane. The private company employs the exclusive 

operators and it rent the cranes with the exclusive operators to respective yards.The exclusive 
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operators should take training course prepared by the crane maker and improve their operating skill to 

achieve high working efficiency without any accidental damages. 

e. Required number of cranes 

In case of common use among many yards, the required number is calculated from how many ships 

are broken with the carne per year and how many working days with the crane are taken for a ship. 

Average number of ships in past eight years is 125 as mentioned above, and necessary working days 

are supposed to be 25days for a ship. 

According to the hearing from several yards, working terms for breaking accommodation is 10 to15 

days and dismantling engine room is 15 to 20 days provided that the preparation works, such as 

cutting main parts of accommodation structure, unfixing equipment in accommodation area, and 

loosening bolts/nuts of machines, removing pipes in engine room, are executed in advance, the lifting 

works by the crane may be completed in approximately 25 days. 

On the assumption that the 25 days per ship are taken for 125 ships per year, the necessary number 

of the cranes is calculated to ten (10) cranes according to Table3-3. However, actual introduced 

number would be reduced to five (5) cranes by half of ten, because all yards may not always use the 

crane with additional expense of the rental fee and some yards might hesitate to apply the new 

procedure by using the crane. 

 

Table 3-10 Calculation for required number of Large Crawler Crane 

Annual ships No.  a 125 

Crane working days per ship  b 25 

Total crane working days per year c=axb 3,125 

Actual working days of yard per year 

except Sunday/Holiday 

d 300 

Required number of cranes c/d 10.4 

 

The 20t trailer (with a towing tractor) is also required five (5), which is used together with the crane, 

provided that the crane is transported every 25 days from plot to plot (the transportation can be done 

in just one day), total transportation frequency for 5 cranes is 60 times per year, which means 60days 

per year, <(300/25) x5=60 >. 

So, one (1) Long Trailer (with a head truck) is enough for transportation service. 

f. Contribution to streamline the working procedures 

The cranes may contribute to reduce the working hours in following procedures; 

Å Collecting equipment and furniture in accommodation 

Å Dismantling machines (particularly, heavy machines like diesel generator) in engine room. 

Å Dragging shipôs hull body by winches due to reducing weight in aft part of ship 

Å Omitting cleaning work for the blocks which are dropped into the inter tidal zone (if  the blocks 

are dirty) 

In total, 3-4 days may be streamlined due to above items. 

In consideration of the merits as follows; 

Å No risk of polluting the inter tidal zone due to no block to be dropped down, 

Å Improving safety when heavy machines/equipment are removed,  

Å Receiving cash earlier due to collecting saleable/valuable machines and equipment in early 

stage,  
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Å The crane may be highly appreciated by the recyclers.   

As European side especially is much concerned that the beaching method in India has a risk to 

pollute the inter-tidal zone when blocks drop down, the recyclers who aim to receive more ships from 

European ship owners want to avoid the risk. The crane will  contribute to make a merit in business.  

g. Turning a corner of the long trailer at the entrance of a yard 

There are entrance gates of the yards along the service road of which width is 14m (one way 7mx2). 

The gate is positioned about 4.5m back from of the road, and the width of gate is about 6m (in the 

case of plot No.30). The central reservation of the road is not set in front of the gates. (The gate size 

and gate position to the road are almost same for all yards. And particularly there is no central 

reservation along the north and south end portion of the road) 

On these conditions, there is no problem for the long trailer to turn the corner at the gate and enter 

into the yard. 

 

v. Beach Cleaner 

a. Specification of the beach cleaner 

Å A usual wheel loader on the market should be utilized and an attached bucket is specially 

ordered. While the wheel loader runs in the inter-tidal zone, the bucket sweeps on the surface 

of the beach.   

Å The wheel loader of which bucket capacity is about 2  and engine power is 120-130 HP 

should be chosen. The bucket is specially ordered with modification from the original shape 

(length extended to abt.2.5m, but width 2.5m and height 1.3m as same as original one). 

Å The bucket has a guide plate on the bottom which smoothly scoops the trash and debris, and 

storage pocket for them in the rear. The bottom is grid structure through which sand drop 

down and only trash and debris are retained. The bottom of the storage pocket can be open 

with hinge (by hand) to discharge the trash and debris gathered in full. 

Å Additionally an electric magnet in the shape of rectangular box (length abt.2.5m as same as 

width of the bucket, width abt.40cm, height abt.15cm) is fitted on the back of the bucket.  The 

magnet can catch trash of iron material (small cutting pieces, melting chips, steel wire, etc.) 

Å The electric magnet can be switched to ON /OFF position by a remote switch in the operator 

cabin. 

Å If  necessary, an electric generator should be installed additionally in the wheel loader to supply 

the electric power to the magnet. 

Å The material of the bucket should be anti-wearing and anti-corrosion against sand beach.  

b. Operational procedures 

Å During low tide, the beach cleaner sweeps all over the inter-tidal zone continuously while the 

wheel loader moves ahead and the bucket scoops trash and debris with sand. 

Å After a certain amount of trash and debris with sand is scooped, once the wheel loader stops, 

the bucket is raised up and inclined backward to shift the trash and debris into the storage 

pocket and simultaneously to drop the sand.  

Å The electric magnet catches iron trash, traveling horizontally on the surface of beach with a 

small clearance. 
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Å When the storage pocket is full  with the trash and debris, the bottom plate is opened just above 

a trash box and all trash drops down into the box. At the same time, the iron material trash 

drops down by switching the magnet off. 

Å The beach cleaner is basically operated by one operator, however, another worker may be 

arranged, if  necessary, to help the smooth flow of trash into the bucket. 

c. Common share scheme  

The beach cleaners should be treated by the same scheme as the big crane for the rental and 

maintenance scheme. It is preferable to outsource them to the same private company. However, the 

operator (and the helper) is arranged by respective yards. 

d. Required Number  

Presently the respective yards carry out cleaning their inter-tidal zone in way of picking up the 

trash and debris by the hands of several workers who are employed by them. It is recommended to 

use the cleaning beach cleaner to clean thoroughly the inter-tidal zone in front of their yards with 

only one or two workers in shorter time. 

Å The thorough cleaning works with the beach cleaner should be carried out for the interval from 

finishing breaking a ship to beaching a next ship 

Å On the assumption that the inter-tidal zone area in width 50m and up to 500m from the shore is 

affected under works of breaking a ship, required number is calculated to be three (3) beach 

cleaners according to Table 3-11. 

 

         < Machine outline>                       < Bucket in dedail> 
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Figure 3-24 Beach Cleaning  Machine  

 

Table 3-11 Calculation for required number of Beach Cleaning Machine 

Cleaning area for one ship 

=50 width 500  offshore 

a 25,000  

Cleaning capacity 2km/hr 2.5  

Average traveling speed × bucket width 

b 5,000 /hr 

Required times c=a/b 5hrs remark 1)  

Annual required working days for 313 ships 

(remark 2) 

d 313 days 

Annual available working days (remark 3)  e 150days 

Required number d/e 2.1  

Ÿ3 beach cleaners 

(remark 1)  the thorough cleaning operation including preparation works can be 

performed in one day  

(remark 2) average annual ship number is 313 broken in past 8 years maximum 415 

ships in 2011  

(remark 3)  although annual working days of a yard is 300 days (except Sunday/ 

Holiday), actual possible working days are reduced to 150days by half, because the 

beach cleaner can be used only during low tide in working hour (9:00 17:00  

The required number would be 3 beach cleaners with some allowance for calculation result 2.1 in 

case the breaking ships increase in future. 

 

3.4. IMPROVEMENT OF ENVIRONMENT FACILITY AND TSDF 

 STUDY OF TREATMENT METHOD OF HAZARDOUS SUBSTANCES 3.4.1.

 Estimation of the Wastes to be Treated (1)

In Alang / Sosiya, in accordance with the Ship Breaking Code (2013), ship to be recycled is started 

beaching process after the documents review by GMB, GPCB, Custom Department and anchoring 

permission is given, inspection by GMB, GPCB, Custom Department & AERB, followed by paying 

import duties then title of the ship will  be transferred to recycler. These standard processes are shown in 

Figure 3-24. 

The process of removal and handling of hazardous substances in this process is mainly following 3 

process. 

 

Table 3-12 Removal and Handling Process Hazardous Substances 

Process Substances Process in the Figure 

1: Removal of Hazardous 

before beaching 

Stores not in the ship structure such as gas 

bottle, paints, chemicals, etc. 

ᵑ 

2: Identification and removal of 

Hazardous  after beaching 

Hazardous in hull structure and equipment 

including asbestos, toxic paint, PCB, ODS, 

ᵓ ᵗ,ᵘ 
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3: Temporally storage and 

transportation of Hazardous to 

TSDF 

oils. ᵚ 

 

 

Figure 3-25  Process of recycle 

Source: Ship Breaking Industry at Alang / Sosiya,  May 27, 2015 by GMB 

 

As hazardous waste discharged in the process of recycling of the ships, there are fuel oil remaining in 

the ship itself, oil water such as bilge, asbestos, glass wool etc., as solid wastes. The types, 

characteristics of these are shown in the following table. 

 

Table 3-13 Wastes to be treated 

Type of waste Characteristics Treat/Process 

 

 

 

 

Liquid 

Waste Oil Residual oil in FO tank Good waste oil is corrected 

and sold. 

× 

 

Slop Oil Slop oils reside in the 

Slop oil tank of tanker 

Supernatant(quality oil) of 

slop oil tank after tank 

cleaning will  be collected 

and sold. 

Waste oil in lower part (high 

density oily water) is 

remained.  

ủ 

Oily Sludge Silted oily sludge on the 

tank bottom contains 

rust, other impurities. 

Oily sludge contains crude 

oil may cause of fire and 

explosion 

ủ 
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Type of waste Characteristics Treat/Process 

Bilge Water 

(Bilge wastes oil) 

Waste water contains 

L.O. and F.O. in the 

bottom of engine room 

It maybe emulsified with 

detergent. It is generated 

while voyage and at port. 

ủ 

Ballast Water 

 

Sea Water (Mud and it 

may contain marine 

growth) 

Ballast water is obliged to  

exchange at high sea. 

× 

Tank Cleaning Water Cleaning water of cargo 

oil tank of tanker and 

Bunker oil (FO  

 

Cargo oil tank will  be 

cleaned at offshore and 

bunker oil tank will  be 

cleaned after beaching by 

High pressure MDS and 

collected 

ủ 

 

Cleaning water for 

bottom and machine 

room 

Waste water with red 

rust accumulated on the 

bottom 

Cleaned and collected ủ 

Rain Water 

 

Rain water on the 

recycle yard may 

contaminated by oil etc. 

Rain water will  be collected 

by drain and separated at 

EFT and water will  be 

discharged to sea. 

Separated oil will  be 

collected and incinerated. 

ủ 

 

Solid 

Wates 

Oily wastes Oily wastes in the 

engine room and used 

for recycling work. 

To be incinerated ủ 

Other oily wastes 

Chemicals 

Waste painting, grease, 

LO, and other residuals 

on board ship 

Recyclable wastes will  be 

collected. Others will  be 

wasted to TSDF  

ủ 

Asbestos Used for heat insulation, 

etc.  

To be landfilled ủ 

Garbage, Sewage Wastes generated until 

last voyage 

To be collected and solid 

wastes will  be incinerated. 

Sewage will  be treated. 

ủ 

 

 Estimation of Wastes Volume Generated (2)

In general, volume of oily wastes generated from ship is estimated as follows. 

 

Table 3-14 Volume of oily wastes generated from ship 

Oily Waste Generated ratio of wastes 

Bilge With 1,000 GT ship, abt. 100 tons of bilge will  be 

generated in a year 

Bulge water 

Oil content abt. 1~2% 

Collect Oil 

Oil content abt. 50% 

Tank Cleaning Water With 100,000 DWT tanker, about 12.5% of DWT will  

be generated. In case of ship recycling less volume is 

expected. 

Oil content abt. 2.4% 

Slop Oil With 100,000 DWT tanker, about 2% of DWT will  be 

generated.  

Oil content abt. 15% 
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Oil Sludge 0.1 % of DWT depend on type of tanker and cargo Calorie 

4,000 5,000kcal/kg 

 

In this study, type and volume of wastes generated though the recycling process is investigated with 

two (2) types of ships one of bulk carrier and the other a container ship and the results of the study is 

shown on the table below. Due to the fact that the number of subjects to be surveyed was limited, the 

number of days after the beaching and the state of cleaning work were different, the total amount of each 

waste is different but it shows the residual amount of hazardous waste in the ship for processing. 

In the table, the asbestos of the bulk carrier is the total amount of gaskets, packings, etc., that may 

contain asbestos. Residual fuel oil, lubricating oil are sold as they are and cannot be processed. 

 

Table 3-15 Type and volume of wastes generated though the recycling process 

no

. 

Type Type of 

waste 

Approx. Quantity Disposal Mode 

B.C. Panamax Container 

1 Asbestos HW 538 kg - kg Solidification/Incineration 

2 Glass wool/Mineral wool HW 8,280 kg 10,650 kg Secured Landfill Site 

3 PUF/Poly styrene  220 kg - kg Incineration 

4 Waste oil  21,000 L 400 L Incineration 

 Used oil    30,000 L Sale for 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 

8 Iron scale NHW -  -  Sale for recycle 

9 Fiber glass/Rexene NHW -  -  Sale for recycle 

10 Food Waste NHW 75 kg 250 kg Secured Landfill Site 

11 Card boards & Packages NHW -  -  Sale for recycle 

12 Glass NHW -  -  Sale for recycle 

13 Bilge Water HW 5,500 L 50 kL Bilge Water Treatment Plant 

14 Rubber NHW 200 kg - kg Sale for recycle 

15 Lubricating Oil HW 1,008 L 92,000 L Authorized Recycler 

16 Grease HW 345 L 300 kg Authorized Recycler 

17 Paints HW 200 L 160 L Authorized Recycler 

18 H.F.O. HW 2,000 L 407 L Authorized Recycler 

19 Engine Oil HW 110 L 5,000 L Authorized Recycler 

20 Slop Oil HW 4 L 200 L Authorized Recycler 

21 Hydraulic Oil HW 400 L 11,300 L Authorized Recycler 

22 Cylinder Oil HW 1,600 L 60 L Authorized Recycler 

23 Oily-Chemical 

contaminated rags 

HW 50 kg 150 kg Incineration 

 

Ship recycling volume in Alang / Sosiya is 2,872 vessels and 25 million LDT in the past 10 years as 

shown in the table below. An average of 287 ships and 2.5 million LDT a year, the average LDT per 

vessel was 8,631 tons. The maximum recycling amount in the past is 415 ships and 3.85 million LDT in 

2012. 

Also, in the current situation, it takes about 3 months to 4 months to recycle a single ship, so it will  

become same number as 390 ships in 2012 if  recycle 3 ships / yard in a year with full  number of yards of 

about 130. In 2012, a large number of ships after the Lehman shock were recycled. 
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Table 3-16 Ship Recycle Volume  

year No. of Ship 

recycled 

LDT recycled 

2006-07 136 760,800 

2007-08 136 643,437 

2008-09 264 1,944,162  

2009-10 348 2,937,802 

2010-11 357 2,816,236 

2011-12 415 3,847,000 

2012-13 394 3,847,566 

2013-14 298 3,059,891 

 2014-15  275 2,490,152 

2015-16  249 2,431,752 

Total 2,872 24,778,798 

 

Based on this statistics, it is assumed that about 300 vessels are recycled annually in this project and 

estimated the hazardous waste volume of the ship using the average ship LDT of about 8000 LDT. Table 

3-18 shows the types and amounts of waste received in 2015 by TSDF for reference. 

 

Table 3-17 Wastes received at TSDF in 2015-2016 (unit: tons) 

No. Type of Wastes Volume Classification of 

Treatment
 

1 Asbestos 22.715 S/S 

2 Bilge Water 1,600.395 W/W 

3 Documents 34.270 INC 

4 Ceramics 10.030 SLF 

5 Polluted Sand 106.000 INC 

6 Cooling Powder 106.320 S/S 

7 Garbage 34.050 SLF 

8 Glass 6.505 SLF 

9 Glass Wool 2362.790 S/S 

10 Incinerated Ash 7.825 S/S 

11 Oily Sludge 1.220 INC 

12 Oily Waste 42.885 INC 

13 Oily Water 1.970 W/W 

14 Paint and Coating 24.520 INC 

15 Puff 41.955 INC 

16 PVC and Plastic waste 1.230 INC 

17 Residuals 516.890 INC 

18 Treated Residuals 7.950 INC 

19 Rubber Packing, Insulation  27.100 INC 

20 Clay 4.420 INC 

21 Thermocol 35.350 INC 

 

 From above record, annual volume of wastes is classified by the process as follows. 

 

W/W Waste Water Treatment 1,602.275 t/year 

S/S Stabilization & Solidification 2,499.650 t/year 



PREPARATORY SURVEY ON THE SHIP RECYCLING YARD IMPROVEMENT PROJECT IN INDIA  

FINAL REPORT (DRAFT) 

85 

SLF Secured Landfill 50.585 t/year 

INC Incinerable Treatment 843.800 t/year 

 Total 4,996.310 t/year 

 

 These wastes are currently treated in TSDF as shown on the Figure 3-26.  Present capacity of the 

environment facility of TSDF is shown on the Table 3-19. 

 

 

 

Figure 3-26 Treatment Flow of Environment Facility in TSDF 

 

Table 3-18 Capacity of Environment Facility of TSDF 

No.  Facility Capacity Specifications 

 Å Incinerator Å 5t/d Å 1t/h Å Fixed bed Type 

2 Å Effluent Treatment Plant Å 30m
3
/d Å 4m

3
/h DAF Bio treatment 

3 Å Landfill  Å 100,000m
3
 Å Sanitary Landfills 

 

 Treatment Plan of Hazardous Wastes (3)

Safe extraction and disposal of a large amount of waste oil, oil sludge, waste liquid etc. are required at 

ship recycling by the beaching method in Alang / Sosiya. The plan is an improvement and construction 

for environmentally compatible facilities that properly treat the wastes generated in the process of ship 

recycling. 

 

In the past, the waste generated during the tanker repair work has been treated in Japan. This plan is 

applied to the treatment of the waste generated in the process of ship recycling. Also, this plan aims at  

to treat ship recycling waste, but it is also planned to respond adequately to the proper treatment of other 

industrial waste. 

 

In addition, as shown in Figure 3-23, the waste disposal process begins at the time when the ship is 

anchored offshore, so not only the onshore waste facility, but also the cargo oil washing process of the 

crude oil tanker and the collecting oil sludge, waste oil etc., from ships will  be planned. 

 

 Structure of Wastes Treatment Plant 1)

 Proposed planned plant consists four (4) parts. 

 

Asbestos 

Incombustible Glass 
Wool 

Landfill  

Bilge, Oily Water 

Incinerator  
5t/d 

Ash 
Combustible  
Wood, Rubber 

Effluent  Treat. 
30t/d 

Watering Treated Water 

Collect Oil 

Incinerate 

Sludge 

Sun dry 
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Table 3-19 Planned Wastes Treatment Plant 

Process of Hazardous Wastes Treatment Wastes Treatment Plant 

1. Before Beaching, at Anchoring 

Cargo oil tank cleaning and gas free 

works of Crude oil tanker at offshore 

: Tank cleaning and waste oil collecting plant 

Transfer oily water after cleaning tanks and sludge 

at offshore to onshore. 

2. After Beaching 

FO tank cleaning and gas free before 

cutting work 

: Tank cleaning plant by high pressure water. 

With mobile high pressure cleaning system, work 

inside the yard. 

3. While Recycling 

Treatment of liquid wastes such as bilge, 

waste oil, oily water 

: Oily Water treatment plant 

By Oil collecting tank, Oily water separator, and 

Sludge treatment plant, waste water will  be 

treated. 

Treatment of solid wastes such as PCB 

contained materials, ODS, etc. 

: Incineration Plant 

Detoxifying of hazardous substances by high 

temperature incinerator 

4. Final Treatment 

Landfill of solid wastes 

: Compressor (Bailer) 

Reduce landfill wastes 

 

 

Since ships to be recycled is required to remove hazardous material before anchoring and beaching 

permission is issued by the Ship Breaking Code 2013, ships generally collect and sell residual oils to 

mitigate their volume and then beached. Ships are normally beached by their own power, FO & LO 

required for propulsion and other waste oils remain after the beaching. 

On the other hand, Crude Oil Tanker as ñSpecial Concerned Shipò under the Ship Breaking Code, is 

required to have Safety for Hot Work certificate before anchoring and beaching. Therefore, Crude oil 

tanker (except product tanker) was not recycled in the last couple of years in Alang. 

With this backdrop, after the beaching, FO tanks of ships are cut after gas freeing is confirmed and 

residual oil is pumped out and then cleaned with saw dust or sand manually. Although the FO tanks are 

cleaned, sludge on the tank wall cannot be wiped out perfectly, thus oil contained in sludge may possibly 

be distilled by washing sea water when the cut block is sunk at high tide.  

Under the circumstances, more severe cleaning process is introduced before cutting is started and the 

following measure is investigated. 

 

 Flow of the wastes and target of the improvement of TSDF 2)

Figure 3-24 shows the flow of waste treatment and the waste disposal facility to be rehabilitated in 

TSDF. 
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Figure 3-27 Comprehensive plan of wastes treatment process 

 

 Volume of Wastes Generated (Planned Volume) (4)

The volume of generated oily water is calculated as 10 vessels / year for offshore cleaning of crude oil 

tankers, and 360 vessels / year for washing by mobile high-pressure cleaning equipment for all vessels  

as follows. Also, due to the improvement of the yard with concrete flooring then drain recovery will  be 

carried out, and illegal dumping of bilge etc. will  be monitored more severely when the project is carried 

out, presumed that the amount of oily water generated from the recycle yard will  be increased in the 

recycling process the volume of waste generated is planned as follows. 

 

 Generated from Tanker cleaning 1)

ᵑ Oily water 

Å Number of cleaning tanker  10 ship/year 

Å Oily wastewater (Low concentration) 0 kL/ship 

(Processing on the ocean using a built-in cleaning vessel (Barge) equipment) 

Å Oily wastewater (High concentration) 1,000 kL/tanker 

Å Annual generated volume  10,000 kL/year (estimate)  

Å Oil contents of oily water  10 % 

ᵒ Oil Sludge 

Å Number of cleaning tanker  10 ship/year 

Å Oil sludge volume   200 m3/tanker (estimate) 

Å Annual generated volume  2,000 m3/year (estimate)  

Å Oil contents of oil sludge   5 % 

 

 Generated from MDS 2)

ᵑ Base Conditions 

Å Number of breaking ship   360 ship/year  

Å Cleaning water volume   50 kL /time/ship 

Å Oil contents of cleaning water  10 % 

Å Oil sludge contents of cleaning water 2 % 

 

Wastes volume form oil separator installed on MDS (Consider recycling use of cleaning water) 

Å Annual generated volume oily water  15,000 kL/year (estimate) 

Ship Recycle Yard 

MDS 

1 

2 

Improvement of TSDF 

Objectives : Elongation of life of landfill site 

 Reduction of environmental burden 

 Improvement of economy 

 

A. High Temp. Incinerator 

B. Oily Water/Sludge treatment plant 

C. Waste water treatment plant 

D. Waste oil colleting plant  

E. Bailer Tanker Cleaning 

Oil collect 

barge 3 
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Å High concentration oily water  4,500 kL/year (estimate) 

Å Oil Sludge     1,000 m3/year (estimate) 

 

 Wastes volume generated from ship recycle yard 3)

ᵑ Oily wastewater 

Å Average LDT of breaking ship  8,000 T/ship 

Å Generated volume   0.34 % of LDT per Ship 

Å Number of breaking ship   360 ship/year 

Å Volume of Oily wastewater  9,400 kL/year 

Å Oil content of wastewater  3 % 

ᵒ Incinerable waste 

Å Average LDT of breaking ship  8,000 T/ship 

Å Generated volume   0.20 % of LDT per Ship 

Å Number of breaking ship   360 ship/year 

Å Volume of Incinerable waste  5,700 T/year 

Å Amount of waste requiring   2,850 T/year 

for high temperature incineration 

 

ᵓ Direct landfill waste (glass wool etc)  

Å Volume of direct landfill waste  2,500 T/year 

 

 Based on the above estimation of wastes volume capacity of Incinerator, waste water (oily water) 

treatment plant is set as follows. 

 

 OFFSHORE AND BEACH ENVIRONMENT FACILITY PLAN 3.4.2.

 Hazardous wastes treatment in offshore or at anchorage area (1)

At anchorage area, ship owner is required to establish gas free condition for cargo oil tanks for tankers 

to have an anchoring permission and other practical inspection will  be carried out onboard. Ship owner 

can clean the cargo oil tanks before entering sea of India. However, in this project, cargo oil tank 

cleaning and discharge of slop and sludge to offshore tank cleaning barge exclusively for tanker prior to 

anchoring. 

With this offshore tank cleaning barge, cargo oil tank of Crude oil tanker will  be cleaned at offshore 

and accept about 10 VLCCs per year by securing the safety.  

VLCC is currently recycled mainly in Bangladesh, Pakistan. With recycling results in 2013, there were 

64 vessels including 39 crude oil tankers and 25 crude oil and product tankers. On the other hand, there 

were 33 vessels in 2016. In November 2016, a catastrophic accident occurred due to a tanker fire in 

Pakistan and due to this it is supposed that regulations such as tank washing and gas-free will  be applied 

in the future, Although it is expected that most of VLCCs can be recycled in India and Bangladesh, we 

plan to accept VLCC recycling demand of about 10 vessels in 3 countries for the time being, and this 

project also planned to accept ten (10) vessels a year. 

The flow of wastewater treatment by offshore tank cleaning barge is as follows. 
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Figure 3-28 Process Flow of the Tank Cleaning Barge 

 

 Process of Cargo oil tank cleaning of Crude oil tanker 1)

 Process of the cargo oil tank cleaning of crude oil tanker is as follows. 

  
Sludge before cleaning 

 

 

Figure 3-29 Cleaning process of Crude oil tanker 

 

 Preparation before cleaning  1)

ᵑ Sea water is filled up to slop tank (one side a) with about 1,000kL 

ᵒ Heat up the sea water up to 60 deg. C utilizing shipôs boiler 

ᵓ Clean the tank with Butterworth machine (installed onboard) and portable machines as 

necessary 

 

Start the cleaning from foreside tank and lastly slop tank. 
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Shipôs Butterworth machine 

Capacity : 70~80tons/hr 

Range     : 10m 

Pressure  : 7 8 kg/ cm2 

 

 
Portable machine 

Capacity   : 30ton/hr 

Range       : 10m 

Pressure    :8kg/cm2  

 

 Cargo tank cleaning works (in case of Handy size tanker) 2)

Cleaning order Fixed Machine Capacity (No.) Cleaning time  Cleaning water 

No.1(P&S) 6 3/one side  60 70 kL H 2 3hrs Abt. 1,260 kL 

No.2(P&S) 6 3/one side  60 70 kL H 2 3hrs Abt. 1,260 kL 

No.3(P&S) 6 3/one side  60 70 kL H 2 3hrs Abt. 1,260 kL 

No.4(P&S) 6 3/one side  60 70 kL H 2 3hrs Abt. 1,260 kL 

No.5(P&S) 6 3/one side  60 70 kL H 2 3hrs Abt. 1,260 kL 

Total 15hrs Abt.6,300 kL 

 

Tank cleaning water will  be accumulated to slop tank (side B) temporally. Water other than the 

supernatant (oil will  be circulated to other side of slop tank (side A) and reused for the tank cleaning 

water. 

Therefore, waste oily water volume needed to transfer and treat at the shore waste water treatment plant 

is as follows. 

Å Tank cleaning water (for Cargo oil tank)  : abt. 1,000kL 

Å Slop oil tank (oils)     : 100=300kL 

 Slop Tank cleaning 3)

Cleaning of Slop tank(side B)  accumulated tank cleaning water. 

Slop tank (one side) No. of Machine Capacity, No. Cleaning time Clean water 

2/ one side 60 70 kL H 2 hrs. Abt. 280L0 kL 

 

Å Tank cleaning water (for slop tank)  :280kL 

 Sludge removal works 4)
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Inert gas and fresh air purging  

Tanks which can be safely enter will  be cleaned by order. 

Å Worker  : 27 workers (9 workers x 3days) 

(specialized entity) 

Å Sludge volume : 10~30 tons 

 

 

 

Offshore tank cleaning barge will  be berthed along the tanker and transfer waste water, sludge. Waste 

oils transferred to the offshore tank cleaning barge at offshore will  be transferred to the shore waste oil 

treatment facility and tanks in the TSDF. 

 Specifications of Offshore Tank Cleaning Barge (2)

 Offshore tank cleaning barge 1)

 Offshore tank cleaning barge will  be introduced to collect oily water and sludge which is generated as 

waste oily water for the cleaning of residual sludge in the cargo oil tank of crude oil tanker and oily 

water and sludge in the slop tank. The jetty to moor the barge will  be used. In order to have Gas Free 

for Hot Work which is the condition of crude oil tanker for anchoring, offshore cargo oil cleaning and 

sludge removal work by the specific company. Also, the barge will  be provided oily water separator is 

able to discharge water below the regulatory level of oil contents. 

 

The basic concept and outline of the offshore tank cleaning barge is as follows. Basically its function 

is the transfer of cleaning water and sludge to the offshore tank cleaning barge after washing with high 

pressure water at the cargo oil tank. 

Table 3-20 Basic Concept of the Oil Colleting Barge 

Function Storage of collected waste oily water (collecting oil tank 250 m
3
x4) 

Oily water separator 

Regulation Ship safety laws and relative regulations 

Regulations of transport and storage of dangerous goods 

Ship Certificate Non self propelled, bulk oil (dangerous goods) carrier 

Gross ton Abt.                       GT 

Voyage area Coastal 

Hull structure Small steel ship structure regulation (classNK) 

Structural regulation for small oil tanker (A type) 

NK (steel barge)  Equipment  Type 4 classified 

Max. complement Crew 0 p. Passenger 0 p, others 0 p. 

Others Anchoring  

 

 Maneuvering  2)

 Basically, the offshore tank cleaning barge is to be towed by the multipurpose work boat or a working 

boat as non-self-propulsion. 

If  long distance operation is required, weather must be taken into consideration. In Japan's petroleum 

base which owns the same type of barge, as the operational criteria of holding the barge to ship side, 

the effective wave height is set to 0.7 m and the wind speed is set to 8 m / s or less. The wind waves 

have not a big influence, but in the case of swells, the offshore tank cleaning barge and the 

multipurpose work boat collide with each other. Also, it may roll each other and make intense contact 
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with each other when stopping rather than they are voyaging. Therefore, it is required to provide 

operation criteria and always remind to operate the barge safely. 

 

Table 3-21 Specifications of Offshore Tank Cleaning Barge 

Hull Shape Tank Barge 

Hull Structure As per Steel ship hull structure, Small tank hull structure (Type 

A)regulation 

Gross Ton Abt. 160 t 

Loa x Breadth x Depth Abt. 50 m × 13 m ×4.0 m 

Draft Abt. 2.5 m 

Propulsion Self propulsion (onboard engine with propeller) 

Anchor winch 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 Can be installed 

Oil colleting equipment n.a. 

Oil collecting tank Abt. 250 m
3×4 

Oil transfer pump Yes  

Ballast tank Fore tank abt. 32.8 m
3×2 Aft  Tank. Abt 31.6 m

3
×2 

Bollard  12 tons bollard, 198tons cross bid 
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Figure 3-30 Oil Collection Barge 

 


































































































































































































































































































































