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The Committee of Technical Experts on Ship Breaking 

Activities constituted by the Hon’ble Supreme Court of 

India by its Order dated 17th February, 2006, do hereby 

Submits its Report. The Committee is greatly honoured by 

the confidence placed in it by the Hon’ble Supreme Court 

and have made every effort to fulfill the task assigned to it. 

 
 

 
 

Dr. Prodipto Ghosh  
Chairman 
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Foreword 
 

1. As per the direction of the Hon'ble Supreme Court of India contained in its order, 
dated 17 February 2006 in Writ Petition (Civil) No. 657/1995, the Ministry of 
Environment & Forests, (MoEF), Government of India appointed a Committee of 
"Technical Experts" to submit a report on Ship Breaking Activities with special 
reference to Alang. The composition of the Committee along with its terms of 
reference is given in Annexure-1A. Shri A. Chatterjee, Additional Director 
General cum Chief Surveyor, Directorate General of Shipping and Shri Kumar 
Arvind Singh Deo, Joint Secretary, Ministry of Steel participated in the meetings 
as Special Invitees. Annexure I B provides brief CVs of the members.  

 
2. The Committee had its first meeting on 8 April 2006 at MoEF, visited the Alang-

Sosiya Ship Breaking Yard and held three rounds of discussions with various 
agencies concerned as well as other stakeholders who wanted to resent their views 
on the subject. In all, the Committee held nine meetings. The 9th meeting was held 
during 18-19 August 2006 at Ahmedabad. 

 
3. The agencies/individuals with whom discussions were held include: 
 

a)  Representatives of the; Alang-Sosiya Ship Breakers' Association;  
b)  Gujarat Maritime Board (GMB); 
c)  Dept. of Ports, Govt. of Gujarat; 
d)  Gujarat Pollution Control Board (GPCB);  
e)  Dept. of Customs, Alang; 
f)  Directorate of Industrial Safety & Health (DISH) Govt. of Gujarat; 
g)  Assistant Labour Commissioner, Govt. of Gujarat; 
h)  Representatives of Workers at Alang-Sosiya Yard; 
i)  Gujarat Enviro Protection and Infrastructure Ltd (GEPIL), operator of the 

TSDF at Alang; 
j)  Samvardhan Trust, Bhavnagar;  
k)  Shiv Sena, Bhavnagar; 
1)  Saurashtra Chamber of Commerce; 
m)  Shri Gopala Krishna of Occupational & Environmental Health Network of 

India; 
n)  Shri Ravi Aggarwal of Toxic Links; and 
o)  Shri Sanjay Parikh, Advocate, Supreme Court - only written submission. 

 
4. The Committee had the benefit of the report of the High Power Committee on 

Management of Hazardous Wastes headed by Prof. M.G.K.Menon (March 2002), 
Guidelines of the Central Pollution Control Board on ship breaking (December 
1997), the Gujarat Maritime Board Regulations of 2003, dated 05 July 2003 and 
also report of MECON (September 2001) on, 'Assessment of Pollution Potential 
from Ship breaking Activities'. The Committee also kept in view the draft 
guidelines on ship recycling of the International Maritime Organization (IMO), 
the International Labour Organization (ILO), and the Basel Convention. 

 
5. The Committee acknowledges the support provided by officials of the Ministry of 

Environment & Forests, in particular, Shri M. Subba Rao, Additional Director, 
and the Officials of Central Pollution Control Board (CPCB), in particular, Shri 
N. K. Verma, Additional Director, and Shri J. Chandra Babu, Assistant 
Environmental Engineer. The support provided by Gujarat Maritime 
Board,(GMB), and Gujarat Pollution Control Board (GPCB), in making 
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arrangements for the visit of the Committee to the Alang-Sosiya Yard and 
organizing meetings with various stakeholders is also acknowledged. 

 
6. The Committee constituted seven sub-groups to deliberate on specific issues 

based on the expertise of the members and to provide inputs to the Committee for 
preparation of the report including recommendations for upgradation of existing 
facilities at the Alang ship breaking yard. 

 
7. This report is submitted for the consideration of Hon'ble Supreme Court of India.  

 
 

(Dr. Prodipto Ghosh)  
Secretary, 

Ministry of Environment and Forest, &  
Chairman, Committee of Technical Experts on  

Ship Breaking Activities 
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Some Frequently Used Terms 
 
 

"Shipowner" means the person or persons or company registered as the owner of the ship 
or, in the absence of registration, the person or persons or company owning the ship. 
However, in the case of a ship owned by a State and operated by a company which in that 
State is registered as the ship's operator, "owner" shall mean such company. This term 
also includes those who have ownership of the ship for a limited period pending its sale 
to a recycling facility. 
 
"Ship Recycling" means all associated operations including mooring or beaching 
dismantling, recovery of materials and reprocessing.  
 
"Ship Recycling Facility" means a site, yard or facility used for the breaking and or 
recycling of ships which is authorized or permitted for this purpose by the competent 
Authority of the State where the site, yard or facility is located (Recycling State). 
 
“Waste" means materials eliminated or discarded as no longer useful or required (Oxford 
Dictionary, 10"'. Edition, page 1626). 
 
"Yard" means an area 'consisting of a number of plots in which ships are broken with 
common infrastructural and waste disposal facilities. 
 
`Plot' means an area leased out to a ship recycler for the purpose of ship recycling  
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

Note: it may be mentioned that the words ‘Ship breaking’, ‘Ship recycling’ and’ Ship dismantling’ have 
been used    synonymously  in various s reports as well as in this report  
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1. Introduction 
 
1.1. Background: 

 

Recycling is one of the key elements of sustainable development, and recycling of 
old ships, which have seen an operating life of 20 - 25 years or more is considered 
the best option for their disposal. The steady withdrawal of older ships and their 
replacement by new ones is a natural commercial process, which provides the 
opportunity for environment friendly recycling of steel, used oil, etc. and reuse of 
various equipment onboard the ships. Since steel constitutes the main component 
of a' ship's structure, its recovery from the ship offers both economic as well as 
environmental advantages. In particular, the resources required in steel making 
from iron ore and the environmental, health and safety problems in steel 
production are of a much greater magnitude as compared to ship breaking. 
Nevertheless, concerns have been voiced about the potential problems related to 
health and safety of workmen engaged in this activity as well as protection of the 
environment. The problems arise from the fact that some hazardous substances 
used in building of old ships need to be handled safely, and also due to the 
difficult working conditions that are characteristic of ship breaking. 

 

This report is aimed at identifying the potential areas of concern in ship breaking 
keeping in view the current dismantling practices at Alang-Sosiya and status of 
infrastructure, suggesting systems and procedures to be adopted in carrying out 
the activities in a safe and environmentally sound manner, and making specific 
recommendations for augmentation/upgradation of facilities in individual plots, 
and common facilities at the yard. Alang accounts for nearly 90 % of the ships 
broken in the country, with other centers located in the States of West Bengal, 
Andhra Pradesh, Kerala, Tamil Nadu, and Maharashtra accounting for the rest. 

 
1.2. Ship: 
 

A ship is a vessel of any type whatsoever operating under its own power or 
otherwise in the marine environment, including hydrofoil boats, air-cushion 
vehicles, and submersibles, floating craft, and fixed or floating platforms, and a 
vessel that has been stripped of equipment, or is towed. A profile view of a 
merchant ship along with description of various terms used in the context of 
merchant ships is given at .Appendix-2. This appendix also contains brief 
descriptions of some related terms such as ship owner, ship breaking, ship 
recycling, yard, plot, etc. 
 

1.3. Classification of Ships: 
 
Based on their use, ships may be categorized as: 
  

a)  Bulk carriers 
b)  IMDG/Tankers  
c)  Passenger ships  
d)  Other Cargo Ships 
e)  FPSO/Offshore fixed or floating platforms  
f)  War Ships  
g)  Factory Ships 

1.4. Ship Breaking Process: 
 

Ship Breaking is the process of dismantling a vessel's structure for scrapping or 
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disposal whether conducted at a beach, pier, dry dock or dismantling slip. It 
includes a wide range of activities, from removing all gear and equipment, to 
cutting down and recycling the ship's infrastructure. A description of various 
methods adopted in ship breaking along with their relative merits is given at 
Appendix 3. 
 

1.5. Description of slang-Sosiya Ship Breaking Yard: 
 

The Alang-Sosiya Ship breaking yard along a 10 KM stretch of the coast of 
Gujarat in the Gulf of Cambay is one of the largest ship breaking yards In the 
world. Ship breaking started here in 1982 because of some natural advantages. It 
picked up in the 1990s. Thus in 1995-96, a total of 183 ships (total LDT of 1.25 
MT (Million Metric Tonnes)) were broken and 15,000 workers were engaged in 
this activity. The business peaked by 1998 when 361 ships (totaling LDT of 3.04 
MT) were broken giving employment to 35,000 workers. The Tempo of activity 
at Alang was maintained up to 2003-04. 
 

 The scale of ship breaking activity all over the world, including at Alang, has 
gone down over the years. In 2005-06, only 101 ships (totaling LDT 0.48 MT) 
were available for breaking, and only 5000 workers were engaged. This is due to 
the nature of ship breaking business, which is cyclic. As per Gujarat Maritime 
Board's projection, the tonnage is expected to go up to 1.5 MT by 2010, 2 MT by 
2015 and 3 MT by 2020. 

 
 

Table 1.1. Ship Breaking Statistics 
 

No. Year No. of ships LDT (MT) No. of workers 

1 1995-96 183 1.25 15000 

2 1996-97 348 2.64 30000 

3. 1997-98 347 2.45 28000 

4 1998-99 361 3.04 35000 

5. 1999-00 296 2.75 32000 

6 2000-01 295 1.93 22000 

7. 2001-02 333 2.73 30000 

8 2002-03 300 2.42 28000 

9 2003-04 294 1.99 23000 

10 2004-03 196 0.94 5000 

11 2005-06 101 0.49 5000 
 
During the site visit of the Committee, the local organizations emphasized that 
this industry has made a very positive significant impact on the economy of the 
area, and needs to be encouraged. Apart from providing direct employment to 
thousands of workers from different parts of the country, the activity provides 
indirect employment to about one faith people in the services sector and in the 
downstream industries, such as steel re-rolling. 

It is understood that the infrastructure at Alang till about three years back was very 
inadequate. However, during the visit of the Committee it was observed that the 
following facilities were available: 
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a)  10 km long concrete access road to all the plots 
b)  Water supply to the plots by tankers - work on piped water supply nearing 

completion. 
c)  Electricity  
d)  Fire station 
e)  Training cum welfare centre  
f)  Hospital run by Red Cross  
g)  Mobile medical van 
h)  Secured landfill for hazardous waste disposal  
I)  Sanitary blocks for workers. 
j)  30-bedded hospital under construction at Bhavnagar. 

 
Since handling of asbestos and its impact on health of workers has emerged as a major 
area of concern, the Committee commissioned the NIOH for carrying out the following 
studies: 
 

(a)  Assessment of health status of workers engaged in ship breaking at Alang, 
in particular, those engaged in removal of asbestos/Asbestos Containing 
Materials (ACMs) 

(b)  Performance valuation of "State-of-the-Art" infrastructure for removal of 
asbestos, which M/s. GEPIL demonstrated as a model. 

 
The above two reports were considered by the Committee. 

The report is spread over nine sections covering the seven thematic areas identified. 
Specific recommendations in respect of facilities and services which need to be 
augmented, systems and procedures that need to be improved, capacity building 
necessary in SMB, etc have been given at the end. A compilation of the provisions of 
various laws, regulations, and guidelines applicable to ship breaking has also been 
incorporated. 
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2. Hazards Associated with Ship Breaking  
 
2.1. Hazards in the Ship Breaking Irdustcy: 
 

Ship breaking is considered to be one of the hazardous industries. This is because 
of a number of features inherent in the process of ship breaking as follows: 
 
a)  Some work is to be carried out at considerable heights. 
 
b)  The initial stages of the dismantling work are carried out in the inter-tidal 

zone in the beaching method, and this makes inspection by regulatory 
authorities a difficult task. 

 
c)  The work is carried out by casual labourers provided by the contractor with 

the following characteristics: 
 

i)  High degree of labour turn over. 
ii)  Migrant labourers from Orissa, Bihar, Uttar Pradesh, Tamil Nadu. 
iii)  Language problems, rendering understanding of instructions, as well as 

imparting training difficult. 
iv) Lack cf pre, placement training. 
v)  Lack of awareness among workers of the hazardous nature of work and 

materials (e.g., asbestos, PCBs etc.). 
 

d)  Potential presence of inflammable/explosive vapors and gases and hazardous 
material associated with use of torches as the most frequently used working 
tool for cutting of ship's structure. 

 
e)  Difficulty in using Personal Protective Equipment (PPEs) even when they are 

supplied because of: 
 

i)  Hot and humid climate. 
ii)  Difficulty in free movement and work.  
iii)  Inadequate supervision. 
iv) Lack of awareness of potential benefits (lack of safety culture) 

 
f) Difficulty in evacuation in the event of fire or blast. 

 
2.2. Occupational and Health Issues: 
 

Occupational health hazards associated with different stages of ship breaking are 
depicted diagrammatically in Fig.2.1 and are elaborated below. These hazards are 
as follows: 

 
2.2.1.  Primary Preparation and Breaking: 

 
(a) Preparations for and actual breaking of the ship and removal of major 

blocks takes place in the inter-tidal area. The processes carried out 
include the removal of oils and other liquid and gaseous wastes, 
removal of asbestos, dismantling of reusable machinery and 
equipment, cutting of large, segments of the ship's structure, etc. 
Hazards encountered at this stage are: 

 

1424



 

 

i)  Dangers due to inhalation of toxic gases and fumes arising from 
flame cutting operations which assume greater danger when 
carried out in confined spaces. 

 

ii)  Risk of fire and explosion; risks posed by falling objects; falls, 
trips and slips. 

 

iii)  Inhalation of air containing free asbestos fibres during removal 
of asbestos. 

 

iv)  Exposure to hazardous liquids and gases e.g. oil and cleaning 
compounds, redundant gases - Ammonia, PCBs. 

 

v) Drowning of workers in case of floating or partially floating 
structure 

 
(b) Accidents due to darkness 
 
(c) Discomfort due to inadequate ventilation in confined spaces on board 

the vessel. 
 
Figure 2.1. Occupational Health Hazards Associated with-Different Stages of Ship 
 
Activities in Different Zones and Associated Occupational Health Hazards 
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2.2.2  Secondary Breaking and Sorting: 
 
This activity is carried out on shore. Processes carried out are likely to 
involve cutting of large sections into smaller sections, sorting of 
components, and lifting and transport of smaller sections to the re-rolling 
mills. Hazards encountered in this zone include: 
 
a)  Risk of fire and explosion. 
b)  The inhalation of toxic fumes and gases. 
c)  Exposure due to handling of hazardous liquids.  
d)  Falls, trips and slips. 
e)  Exposure to asbestos fibers during removal of asbestos. 

 
2.3. Handling of Hazardous Materials: Issue 

 
2.3.1.  Sorting, finishing and overhauling, segregation of hazardous and non-

hazardous materials: 
 
These activities are carried out on shore. The hazards include fumes and 
toxic gases (from gas cutting, stripping, dismantling operations); trips and 
slips; manual lifting and handling of heavy objects, and handling of 
asbestos. The occupational hazards mentioned above have been 
summarized in Annexure 2(1). 

 
2.4. Ships of Special Concern: 

 
2.4.1.  Types of ships of "Special Concern": 
 
For certain ships, which need exceptional treatment for recycling, a few critical 
aspects will predominate and call for special care which the recycler and the port 
should to provide. Categories of ships of "Special Concern" are given in Table 
2.1. 

 
Table-2.1.  Categories of Ships of "Special Concern" 

 
Sl. 
No 

Category 
Nature of 
Concern 

Essential Infrastructure and Precautions 
Necessary 

1 Warships Large 
quantities of 
PCBs, ACMs

Adequate infrastructure at the yard to handle 
the identified quantities, adequate approved 
infrastructure of disposal facilities nearby, 
adequately trained staff, strict monitoring by 
SPCB/SMB 

2 Large 
Passenger 
Liners 

Large 
quantities of 
PCBs, ACMs

Adequate infrastructure at the yard to handle 
the identified quantities, adequate approved 
infrastructure of disposal facilities nearby, 
adequately trained staff, strict monitoring by 
SPCB/SMB 
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3 Nuclear 
Powered Ships 

Residual 
Radiation 
Level 

Monitoring by AERB/ Health Physics 
Department of BARC of residual radiation 
level and if found higher than the permissible 
limits, to recommend measures for 
decontamination. Reactors, cores and all 
radioactive wastes to be removed by owner 
before last voyage for breaking. 

4 Deep Draft 
Ships 
requiring to be 
beached at 1.5 
KM or more 
from the shore 
base line 

Distance 
from the 
Beach during 
beaching 

Extra precautions in transferring hazardous 
materials or materials containing hazardous 
substances to avoid spillage into the sea. 

5 IMDG Hazardous 
Residues in 
Cargo Tanks 

Adequate infrastructure at the yard to handle 
the identified quantities, adequate approved 
infrastructure of disposal facilities nearby 
adequately trained staff, strict monitoring by 
SPCB/SMB 

6 FPSO/Offshor
e 

Beaching 
difficulties 

Extra precautions in transferring hazardous 
materials or materials containing hazardous 
Substances to avoid spillage the sea. 

 

2.4.2  "Ships of Special Concern" - Assessment of Hazardous 
Wastes/Potentially Hazardous Materials: 

 
(a)  The principal ship building materials used/equipment etc on board 

ships undergo almost complete recycling and reuse (e.g., ferrous 
and non-ferrous, metals, equipment, handling facilities, panels, 
usable fuel oils and lubricants, stores, super structures, fire fighting 
equipment, navigation equipment, instruments, lead acid batteries, 
etc.) and do not pose significant concern for the environment or 
safety and health of workers. However, during the process of ship 
breaking, some wastes are generated' which may contain 
hazardous substances. It is necessary to ensure that adequate 
facilities to handle all types of hazardous wastes, excepting 
radioactive wastes are available. The assessment of hazardous 
wastes and materials containing hazardous substances for ships of 
"special concern" should therefore not only identify types of 
hazardous wastes and materials containing hazardous substances, 
but also make a fair judgment of the quantities of substances such 
as ACMs, asbestos dust and fibre, PCB containing materials, etc, 
to be handled before anchoring permission can be granted. For 
other categories of ships, while identification of all areas 
containing hazardous substances/wastes would be necessary, 
quantification need not be insisted upon. Accordingly, the 
documents to be submitted for desk review would vary depending 
on the category of ships. 

(b)  In making an assessment of potentially hazardous materials in the 
structure and on board all types of ships, two Appendices may be 
referred, as follows: 
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(i)  Appendix 4: List of Ha:ardous Wastes and Substances that are 
relevant to Ship Recycling, and 

(ii)  Appendix 5: Potentially Hazardous Materials, which may be 
on board vessels delivered to recycling yards. 

 

2.5. Occupational Health and Safety Issues at the Alang-Sasiya Yard: 
 

The ship breaking industry is associated with several potential occupational health 
hazards mentioned above. Accidents and health hazards arising from handling of 
asbestos and other hazardous substances deserve attention on priority. The 
following historical/empirical evidence is available regarding the actual incidence 
of these hazards at Alang -Sosiya: 
 
2.5.1. Accidents: 
 

(a) The data of fatal accidents during the last 10. years (1995 to 2005) in 
ship breaking at Alang and other industries in Gujarat made available 
by the Directorate of Industrial Safety and Health, Gujarat, shows 
that the average annual incidence of fatal accidents in ship breaking 
industry is 2.0 per 1000 workers while the All India incidence of fatal 
accidents during the same period in mining industry, which is 
considered to be one of the most accident prone industries, is 0.34 per 
1000 workers. The cause-wise analysis of fatal accidents in ship 
breaking industries during the last decade reveals that the most 
frequent causes of injuries were fall from height (21%), fire (20%), 
struck by falling objects (18%), gassing (11%), striking against 
objects (11%), and explosions (6%). 

 
(b) It may be noted that the ship breaking industry falls within the 

purview of Factories Act 1948. Rules under sections 88 and 88f1 of 
this Act prescribe compulsory notification of all accidents, which 
result either in death or non-fatal injuries or result in more than 48 
hours absence from work. Generally, the overall proportion of 
reported fatal and nonfatal occupational injuries is about 1:100. For 
example, in 2001, there were 71585 non-fatal and 893 fatal injuries 
from various industries reported under the Factories Act (Source: 
presentation by DG, Factory Advisory Services and Labour Institute. 
Mumbai, 2005) (Report submitted by MECON Ltd, states that there 
were 218 fetal accidents and 169 non-fatal accidents reported 
between 1984 and 1999). Apparently the lower proportion of the 
reported non-fatal injuries in ship breaking industry indicates gross 
under reporting of non fatal injuries. 

 
(c) Gujarat Maritime Board in its presentation on 2 May 2006 before the 

Committee at Alang stated that the hospital services for ship breakers 
run by the Rea Cross Society treated 976 orthopedic cases, 917 burn 
cases and 10,666 cases of wound dressing during the last ten years 
i.e. between 1995 and 2005. The data may also include patients from 
nearby villages. This data indicates the possibility of high incidence 
of non-fatal injuries requiring hospital treatment, as these medical 
conditions are most likely to be caused by an accident. Therefore, the 
hospital data needs to be analyzed with respect to the occupational 
history, the relationship between the medical condition and accident, 
date of occurrence, etc, to get some insight into the unreported cases 
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of non-fatal injuries and the causes thereof for preventive action. 
 

2.5.2. Asbestos Related Issues: 
 
In older ships, free asbestos was used for thermal insulation of steam, hot 
water pipes, boilers and floor tiles, ACM panels were in the passenger 
cabins, roof and galley walls for fire protection. Asbestos fibres when 
removed from free asbestos may become air borne and cause' potential 
health hazards to the workers. The likelihood of such exposure in handling 
ACM panels is much lower. Long tern inhalation of asbestos leads to 
irreversible fibrosis of the lungs called asbestosis, which is characterized 
by shortness of breath, restrictive type of lung abnormality wh -h can be 
detected by a pulmonary function test (PFT), and linear shadows in chest 
X-ray, and thickening of pleura. Asbestos exposure can also lead to cancer 
of the lung and pleura. 

 
2.6. Studies Conducted by National Institute, of Occupational Health (NIOH): 

 
NIOH examined the health records of the workers exposed to asbestos in the past. 
These records were available with the Directorate of Industrial Safety and Health 
(DISH), Gujarat. NIOH was also asked to carry out a health study of the asbestos 
workers (known locally as "Godadiwala") engaged at present in asbestos removal. 
The Gujarat Maritime Board also submitted a list of such workers to NIOH. 
NIOH was also asked to carry out performance evaluation of "State-of-the-Art 
System" for removal of asbestos set up by M/s. GEPIL. The salient 
findings/observations of NIOH arising from the health status study and 
performance evaluation of "State-of-Art System" for asbestos removal are as 
follows: 
 
2.6.1.  Health Status Study: 
 

(a)  The X -ray examination by NIOH showed linear shadow on chest X--
rays of 15 (16.0%) of 94 of workers occupationally exposed to 
asbestos. These are consistent with asbestosis, but could also be 
caused by other lung conditions. All cases of the radiological 
abnormalities reported by NIOH belonged to ILO category I (early 
asbestosis) and were not associated with pulmonary function 
abnormalities. It may be noted that the absence of abnormal PFT does 
not exclude the possibility of asbestosis, but calls for further 
investigation of the cases, and careful follow up. It is also suggested 
that a larger study involving study design to eliminate sources of bias, 
including healthy worker bias and comparison with similar control 
population occupationally not exposed to asbestos should he 
undertaken. 

 
(b) It may be noted further that exposure to all kinds of free asbestos can 

lead to occurrence of cancer of lung and pleura (mesothelioma). 
Workers with radiological changes suggestive of asbestosis are at a 
higher risk than the workers with normal chest X - rays. Based on 
"Precautionary Approach" as stated in the National Environment 
Policy, 2006 and the rules under the Factories Act, we suggest the 
following measures: 

 
i)  Workers showing radiological abnormalities suggestive of 
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asbestosis should be submitted to High Resolution 
Computerized Tomography (HRCT), which is a better 
diagnostic tool than chest radiography for asbestosis. 

 
ii)  The directives of Hon'ble Supreme Court (1995) for asbestos 

exposed workers and the asbestos schedule of Factory Rules 
should be strictly followed. 

 
iii)  All stakeholders including medical professionals need 

awareness and training on the health issues related to asbestos 
exposure. 

 
2.6.2.  Performance Evaluation of "State-of-the-Art" Demonstration Facility 

for Asbestos Removal: 
 

M/s GEPIL conducted a demonstration of a "State-of-the-Art" facility 
for removal of asbestos in an enclosed chamber under negative pressure, 
with provision for filtering of exhaust air and wastewater. NIOH 
undertook an evaluation of the facility during demonstration. The 
findings are as follows: 
 
a)  This study was carried out under controlled conditions for the 

purpose of demonstration and indicates the usefulness of the 
system. However, the usefulness under actual field conditions 
needs to be tested. 

 
b)  Asbestos fibre concentrations are found to be lower than the 

permissible exposure level. 
 
c) BIS has recommended Standards for Cleaning of Premises and Plants 

using Asbestos Fibres (IS 11767:1986). This consists of wetting of 
asbestos fibres, use of vacuum cleaners and PPEs. The BIS standards 
should be compared with the method followed by GEPIL in respect of 
feasibility, efficacy, acceptability and cost effectiveness. 
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3. Recommended Processes for Anchoring, Beaching and Breaking:  
 
 Upon entry into the Port area, a ship is allowed to be anchored by dropping one or 

more anchors to the seabed. This prevents drifting of the ship, tethers it to one 
spot, and enables boarding from boats. A ship at anchor may lift its anchors, and 
sail away. Anchoring of ships is thus fully reversible. 

 
Beaching refers to running aground on the beach a ship meant for breaking by the 
beaching method. This ship is sailed into the beach under its own power or is 
towed by barges. A beached ship is rendered immobile, and cannot usually be 
refloated. Beaching is thus irreversible. 
 
"Ship Breaking" is the process of dismantling a vessel'; structure for scrapping or 
disposal whether conducted at a beach, pier, dry clock or dismantling slip. It 
includes a wide range of activities, from removing all gear and equipment to 
cutting down and recycling the ship's infrastructure. 

 
It may be mentioned that a ship at anchor, or while otherwise afloat, requires to 
be fully manned, with at least generators running. These involve significant costs. 
There is little possibility of hazardous materials embedded in the ship's equipment 
or structure being released to the environment, till the stage of ship breaking. 
Accordingly, the Committee considered that it is not necessary to require ships to 
remain outside Port limits, or outside the territorial waters, or the Exclusive 
Economic Zone (EEZ), pending decision on its being permitted to anchor, or 
beach. 
 

3.1.  Recommended Process for Anchoring: 
 

The ship owner or recycler should submit the following documents well in 
advance of the arrival of the ship for recycling for a desk review by the SMB in 
consultation with SPCB and Customs Department: 
 
a)  Name of the Ship 
b)  IMO Identification No.  
c)  Flag 
d)  Call Sign 
e)  Name of the Master of the Ship and his nationality  
f) List of the crew 
g)  GRT/NRT/LDT of the ship with supporting documents 
h)  Assessment of hazardous wastes / hazardous substances: In the structure 

of the ship, and on board as far as practicable by reference to the ship's, 
drawings, technical specifications, ship's stores, manifest, in consultation 
witn the ship builder, equipment manufacturers and others as appropriate. 
In tt e case of ships of special concern, in addition to identification and 
marking of all areas containing hazardous wastes/hazardous substances, 
quantification of such wastes/substances would also be necessary. 

 
After desk review by SMB/SPCB/Customs, a decision will he taken regarding 
permission for anchorage of the ships. In case, permission is refused by any one 
of these three agencies, the ship owner would be entitled to both a review and 
appeal, SMB and Customs Dept. would separately notify the procedure therefor 
along with the time frames and consequences of not adhering to the time frames. 
In the case of SPCB, while review would be done by an appropriate authority of 
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the SPCB itself, the appeal would lie with the CPCB since there are no specific 
legal provisions governing this. Once a decision is taken to accord permission for 
anchorage, instructions for safe anchorage would be issued by the SMB. 
 

3.2  Recommended Process for Beaching: 
 

For obtaining beaching permission, the recycler has to submit documents as per 
Annexure-I of the GMB notification dated 05 July 2003. At anchorage, the ship 
would be boarded by representatives of Customs Dept./ SPCB/ Explosives Dept/ 
AERB to verify the submissions/data provided for desk review. If considered 
necessary, an adequate and representative sample may be used for the 
verification. For oil tankers, Gas Free and Fit for Hot Working certificate should 
also be submitted in respect of oil cargo tanks and slop tanks. 

 
After verification, beaching permission will be given to SMB based on clearance 
granted by all the above/concerned departments / agencies. Again, in the event of 
refusal to grant permission for beaching, the ship owner shall be entitled to a 
review and appeal on the lines of provisions governing anchorage. Thereafter, the 
recycler pays customs duty and takes charge of the ship. 

 
3.3  Recommended Process for Breaking: 
 

The ship recycling plan is an important document: It has two components i.e. 
Ship' Specific Dismantling Plan, and Recycling Facility's Management Plan. To 
obtain: ✓  permission for recycling, the recycler is currently required to submit 
application in Form 2 of GMB's notification dated 05 July 2003 along with the 
documents specified therein. In addition, the ship recycler should also submit a 
Dismantling Plan and 'a copy of the Recycling Facility;s Management Plan, along 
with approval of SPCB therefor. 
 
3.3.1.  Recycling Facility Management Plan: 

 
Before granting authorization to the recycling facilities, the SPCB should 
ensure that the Plan has been adopted by the Board, or the appropriate 
governing body o the company and should include: 
 
(a)  A policy with focus on adequate worker safety and the protection of 

human health and environment, including the establishment of goals 
leading to the minimization, and ultimately elimination of the adverse 
effects on human health and the environment caused by ship 
recycling. 

 
(b)  A system for ensuring the implementation of the requirements set out 

in national regulations, the achievement of goals set out in the policy 
of the company, and a commitment to continual improvement of the 
procedures used in ship recycling operations. 

 
(c)  Identification of roles and responsibilities of supervisors, contractors, 

and workers. 
 
(d)  A programme for appropriate training of workers and availability of 

adequate PPEs, and material handling equipment. 
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(e)  An emergency preparedness and response plan for the plot. 
 
(f)  A system for monitoring the performance of the ship recycling 

operations. 
 
(g)  A system for reporting how the ship recycling operations would be 

performed, including system for reporting discharges, emissions, and 
accidents causing damage or potential to cause damage to workers' 
safety, human health and the environment, due to handling of 
hazardous wastes, and materials containing hazardous Substances.  

 
3.3.2.  Ship Specific Dismantling Plan: 

 
Before starting the recycling process, the recycler should submit Dismantling 
Plan to the authorities, which should include: 
 
a)  Details about the ship, and in particular, a fair assessment of hazardous 

wastes hazardous materials. 
b)  Ship breaking schedule with sequence of work 
c)  Operational work procedures.  
d)  Availability of material handling equipment and PPEs.  
e)  Plan for removal of oil and cleaning of tanks.  
f)  Hazardous waste handling and disposal plan.  
g)  "Gas-free and fit for hot work" certificate issued by the Department of 

Explosives, or any competent agency authorized by the Department of 
Explosives  

h)  Identification and marking of all non-breathable spaces by the Recycler. 
 

i) Identification and marking of all places containing/likely to contain 
hazardous substances/hazardous wastes. 

j) Confirmation to the effect that ballast water has been exchanged in the high 
seas. The tasks should address all the three phases of recycling, i.e. 

 

i) Preparation phase.  
ii) Dismantling phase, 
iii) Waste stream management 

 

k)  Asbestos being a major area of concern, the scheme for removing asbestos, 
and asbestos containing materials (ACMs) on board, and on shore, should be 
specifically provided. The plan should include arrangements for handling, 
treatment and disposal. Locations having asbestos/ACMs should be marked 
before commencing dismantling operations. 

l)  Systems and procedures to be followed to document and keep track of all 
hazardous waste generated during recycling, as well as hazardous substances 
found onboard the ship, and their transport to the disposal facility or 
registered recycling facility should be provided, 

 
3.4.  Flow Diagram for the Complete Process. The suggested procedure covering all 

the three stages, namely, anchorage, beaching and breaking is shown 
schematically in Fig. 3.1. 
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Figure 3.1. Suggested sequence of steps/process for Grant of Clearances by the 
SMB/SPCB/Customs Department for Ships Destined for Dismantling at Alang Breaking 
Yards 
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4. Recommendations on Management of' Occupational Safety and Health 
Issues: 

 
4.1.  Occupational Safety and Health (OSH) Management Practices: 
  
 Occupational safety and health and the protection of the working and living 

environments are the responsibility of the owners of ship breaking facilities, as 
prescribed by the Factories Act and various Environment related Acts. The 
employer should show strong leadership and commitment for OSH activities that 
may be exercised through the establishment of an OSH management system 
specifically designed for the ship breaking facility as mentioned below: 

 
a)  Declare OSH policy covering disclosure of information as prescribed 

under Section 41 B of the Factories Act. 
 
b)  Make arrangements for the identification and periodic assessment of the 

hazards and risks to safety and health from hazardous ambient factors at 
each permanent or temporary workplace, arising from different operations, 
involving use of tools, machines, equipment, and substances. 

 
c)  Implement appropriate preventive and protective measures required to 

prevent those hazards and risks, or to reduce them to the lowest reasonable 
and practicable level, in conformity with Factories Act. 

 
 It is imperative that the above mentioned arrangements should include measures 

to provide and maintain workplaces, equipment, tools and machinery safe and 
without risk to health and organize work to eliminate or control hazardous 
ambient factors at work. 

  
 It is also necessary to make arrangements to provide for 
 

(a)  Adequate and competent supervision of work and work practices by a 
qualified Safety Officer. 

 
(b)  The application and use of appropriate control measures and the periodic 

review of their effectiveness. 
 
(c)  Appropriate and periodic OSH education and training to workers. 
 
(d)  Health surveillance of all workers and, where necessary, surveillance of 

the working environment. 
 
(e)  Set up arrangements to deal with work related injuries and diseases, ill 

health and incidents, which may involve hazards of risks to safety and 
health. 
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4.2.  Occupational Safety and Health Management System:  
 
 4.2.1.  Work Area Control: 
  
 It is prudent to establish a system of 'Separate Work Area Permits', which shall be 

issued by the supervisory staff of the recycling facility for the following high risk 
jobs: 

 
i)  Working at height. 
ii)  Working it,, enclosed potentially oxygen deficient areas.  
iii)  Working in flammable environments. 
iv) Working with toxic, corrosive, irritant or fumigated atmosphere or 

residues. 
v)  Crane operations. 
vi) Asbestos waste removal. vii) Removal of ACMs. 

  
 In order to reduce accidents due to darkness while working on the beached vessel 

and to avoid discomfort the recycler should provide portable electric lines and 
adequate lights and fans. Additionally, portable water hoses with dedicated water 
pump on the beach with adequate take-off points for attaching additional hoses, 
should be provided at all times when working on the beached vessel, for imediate 
water supply in the event of fire, for cleaning of oil tanks and for wetting the 
asbestos before its removal from the vessel. 

  
 The issues, which need to be considered in granting 'work permits', are elaborated 

as follows: 
 
 (a)  Working at Heights: 
  

 Workers certified to work at heights may only be issued permits for 
working above 3 m from the relevant floor. The following aspects must be 
ensured: 

 
i) Stability and design of scaffolding at heights ensuring rigidity and 

stability of the scaffolding. 
 
ii)  Use of safety belt while working at height.  

iii)  Use of fall arrestors while working at height. 

iv)  Safety helmet for working at height to have head band holding at 
back and chin strap. 

  
(b)  Working in Enclosed Areas: 

  
Oxygen deficient hazard (ODH) is the main concern. Only workers 
certified to work in ODH areas may be given permits to operate in such 
spaces -The following aspects must be ensured: 
 

  
 

i)  ODH signs shall be pasted where they best serve to warn potentially 
exposed individuals. 
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ii)  The minimum ventilation rate during occupancy should be 
established during the ODH risk assessment. This may be 
accomplished by any reliable means, e.g., industrial ventilation fans 
with secure and reliable external source of power. 

iii)  Mandatory confined space limit of 19.5% ambient oxygen shall be 
maintained by a calibrated oxygen monitor by the Safety Officer. 

iv)  All individuals present shall have ready access to self-rescue and 
supplied respirators if escape is-not possible 

v)  More than one individual shall be present at all times in each ODH 
area. 

vi)  First aid respiratory apparatus must be available at OHS center 
 

(c)  Working in Flammable Environment: 
 

Only workers certified to work in flammable environment may be issued 
permits for such areas. The ship recycler shall ensure that spaces and 
adjacent spaces that contain or have contained combustible or flammable 
liquids or gases are: 
 
i)  Inspected visually by the Safety Officer or other specially trained 

person to determine the presence of combustible or flammable 
liquids. 

ii)  Tested by the Safety Officer or other specially trained person prior 
to entry by workers to determine the concentration of flammable 
vapors and gases within the space. 

iii)  If the concentration of flammable vapors or gases in the space to 
be entered is equal to Cr greater than 10% of the lower explosive 
limit, the space shall be labeled "NOT SAFE FOR WORKERS" 
and "NOT SAFE FOR HOT WORK". 

iv)  Ventilation shall he provided at volumes and flow rates sufficient 
to ensure that the concentration of flammable vapor is maintained 
below 10% of the LEL 

v)  The warning labels may be removed when the concentration of 
flammable vapor is below 10% of the LEL. 

 
(d)  Working with Toxic, Corrosive, Irritant or Fumigated Atmosphere or 

Residues: 
 

Only workers certified to work in these environments may be issued 
permits for such areas. The ship recycler shall ensure that spaces or 
adjacent spaces that contain or have contained liquids, gases or solids 
that are toxic, corrosive or irritant are: 
i) Inspected visually by the Safety Officer or other specially trained 

person prior to entry by workers to determine the presence of 
toxic, corrosive or irritant residue contaminants. 

ii) Tested by the Safety Officer or other specially trained person prior 
to entry by workers to determine the air concentration of toxic, 
corrosive or ii rants within the space. " 

iii) If a space contains air concentration of a material which exceeds 
permissible exposure limit (PEL) or is Immediately Dangerous to 
Life & Health (IDLH) concentration, tI e space shall be labeled 
"NOT SAFE FOR WORKERS". 

iv) Ventilation shall be provided at volumes and flow rates, which will 

2
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ensure that air concentration is maintained within the PEL or 
below IDLH. 

 
(e) Gas Cutting: 
 

Only workers certified for Gas Cutting may be issued permits for such 
work. The following aspects must be ensured: 
 
i)  Gas cutting may generate toxic fumes from left out paints if paints 

are not first removed properly along the line of cutting, 
ii)  The space should be well ventilated to reduce the concentration of 

toxic fumes to below PEL level. 
iii)  Gas cutting of pipes, tanks, etc. which are known or suspected to 

contain combustible or inflammable liquids or gases, or toxic, 
corrosive, or irritant, or fumigant substances or residues, should in 
addition be handled as per requirements of (c) and (d) above, as 
applicable. 

 
(f)  Crane Operation: 
 

Only workers certified for crane operations/crane rigging may be issued 
permits to work cranes. The following aspects must be ensured:  
 
i)  Inspection and testing records of cranes and lifting tackles to be 

maintained as per statutory norms. 
ii)  SMB to maintain or authorize specialized teams for inspection of 

cranes and lifting facilities, 
iii)  Appropriate type of PPEs to be made available and used while 

handling sharp and/or heavy objects/equipment. 
iv)  Close supervision should be maintained while heavy loads are 

manually lifted. 
 

(g)  Handling Asbestos Wastes and ACMs: 
 

Only workers certified for asbestos/ACMs removal may be given permits 
to undertake this activity. The following aspects must be ensured: 
 
i)  The removal of asbestos dust and fibres and its handling should be 

done in a wet condition. 
ii)  On shore removal of asbestos should be done in enclosures 

maintained under negative pressure, with filters for outgoing air 
and wastewater. The applicable BIS specifications should be 
adhered to in respect of such enclosures. 

iii)  For ships of "Special Concern", where asbestos/ACMs quantities 
are the Special Concern, asbestos/ACMs removal on board should 
be done in enclosures maintained under negative pressure with 
arrangements for filtration of outgoing air and wastewater. For 
other ships, the practice of wet removal, of asbestos onboard may 
be adequate with the use of appropriate PPEs. 

iv)  The asbestos and broken pieces of ACMs sheets/panels thus 
removed should be packed in leak proof synthetic packets and 
disposed of at secured landfills where the packets should be 
solidified by mixing with cement. Recovered and usable ACMs 

2
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sheets/panels may be sold for reuse as permitted by law. 
v)  PPEs like masks under positive pressure (or masks or respirators 

meeting BIS specifications for asbestos handling) should be 
provided to all the workers engaged in asbestos removal. 

vi)  Asbestos fiber concentrations should be monitored regularly. 
 

4.2.2.  Worker's Training and Endorsement of Permits: 
 

It is necessary to train workers for undertaking high risk jobs in the work 
areas highlighted in para 4.2.1 above. It is also necessary to evolve a 
'Training History Sheet' for individual workers to record the details of 
training imparted and making necessary endorsements. A worker may 
have training and endorsement for more than one of the high risk work 
areas mentioned above. Unless separate training and certification 
arrangements are in existence, the SMB should set up facilities for training 
and certification, or authorize a competent agency to do so. 
 

4.3  Specifications for PPEs: 
 

In respect of PPEs for which BIS standards have been notified, SMB should 
ensure that only PPEs conforming to such standards are used. In case 
specifications have not been notified by BIS for some essential types of PL Es, 
they should do the same as early as possible. 
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5. Recommendations on Handling of Hazardous Materials and Potentially 
Hazardous Materials: 

 
5.1 Assessment and Verification of Hazardous Wastes: 
 

Assessment of potentially hazardous materials on board a ship after all the •:argo 
has been removed, can be classified as follows: 

 
(a)  Part l: Potentially hazardous materials in the ship's structure and 

equipment.  
 
(b)  Part 2: Operationally generated wastes. 
 
(c)  Part 3: Stores 
 
The principal materials/equipment of any old ship meant for recycling undergo 
almost complete recycling/reuse (e.g., ferrous and non-ferrous metals, equipment, 
handling facilities, panels, usable fuel oils and lubricants, stores, super structures, 
fire fighting equipment, navigation equipment, instruments, lead acid batteries 
etc. and are not of major concern from the point of view of environment as well as 
health and safety of workers. However, there are a number of potential sources of 
concern arising from nor-recyclable/non-reusable wastes/substances. 
 
The main items on a ship that may potentially contain substances of concern are 
given in Table-5.1. 
 
In preparing an assessment of potentially hazardous materials on board ships, two 
Appendices may be referred: 
 
a)  Appendix 4: List of Hazardous Wastes and Substances that are relevant to 

Ship Dismantling; and 
b)  Appendix 5: Potentially Hazardous Materials, which may be on board 

vessels, not being cargo, delivered to recycling yards. 
 
Materials containing potentially hazardous substances fit for reuse or recycling, 
would need careful handling at the yard for safely handing over to the authorized 
recycler/user. The nature and quantity of hazardous substances in the structure, of 
the ships will be dependent on the type of the ship, its size, its vintage, and the 
place of manufacture. The main hazardous substances of concern, due to 
quantities involved and handling precautions necessary, are asbestos/ACMs and 
the insulation of cables, which may contain PCBs. In respect of ACMs and 
cables, only some portion will be waste for disposal, and the 're.: would be fit for 
reuse. To give an idea of the quantities involved, it may reasonably be assumed 
that, depending on the type and size of the ships, ACMs may vary from a few 
tonnes to about a thousand tonnes. Out of this, the quantity of unusable items will 
again vary depending upon the size and nature of the ships. 
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Table-5.1. Main Items of Ships and Substances of Concern with Disposal Options  
 

Sl. 
No. 

Main items of 
ship that may 

contain 
Substances of 

Concern 

substances of 
concern 

 

Appropriate Disposal 
Option(Reuse/Recycle/Incineratio

n/ Treatment & Disposal to 
secured landfill) of substances of 

concern 
(a) (b) (c) (d) 

1 Electric 
equipment e.g. 
transformer, 
batteries, 
accumulators 

Dielectric fluids 
containing PCBs 

Incineration/Disposal in Secured 
Landfill after stabilization 
/solidification 

Lead/electrolyte in 
unusable batteries 

Recycling of Lead through 
registered recyclers; treatment and 
disposal of electrolyte 

2 Air conditioners 
and refrigeration 
machines ' 

Residual 
refrigerants as  
ODSs 

Recovery through authorized unit 

Evaporator dosing / 
descaling acids 

Recovery or treatment and disposal 
through authorized units /facilities 

3 Tank Fuels, lubricants Reuse, Rerefining/Recycling 
through Registered recyclers /re-
refiners 

Sludge Recycling by registered recyclers 
and disposal of residue in 
authorized facilities 

Oil and grease Reuse; treatment and disposal of 
bilge water 

Foreign aquatic 
organisms in ballast 
tank sediments 

Exchange of ballast water in high 
seas. 

4 Partition walls ACMs Reuse 

Paints containing 
PCBs, Lead 

Disposal in an authorised secured 
landfill after solidification / 
stabilisation 

Broken pieces 
containing ACMs 

Disposal in an authorised secured 
landfill after solidification / 
stabilisation  

5 Cables Cables containing 
PCBs in insulation 

Reuse; disposal of waste cable 
insulation in an authorised, secured 
landfill after stabilisation 
/solidification 

6 Heat exchangers Asbestos insulation 
on surfaces 

Disposal of asbestos in an authorised 
secured landfill after solidification / 
stabilisation 

7 Storage facilities 
for chemicals 

Residues of toxic 
chemicals / reagents 

Incineration/disposal in a secured 
landfill after treatment. 

8 Stored solvents 
and other 
chemical stocks 

Residues of toxic 
chemicals, solvents, 
thinners, kerosene, 
white spirit, water 
treatment chemicals 

Incineration; disposal in a secured 
landfill in case of water treatment 
chemicals after treatment / 
stabilisation 
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Acetylene/ propane/ 
butane 

Incineration 

Miscellaneous 
medicines 

Incineration of unusable medicines 

9 Paint scrap PCBs, TBT, Lead Disposal of paint scrap in a secured 
landfill 
 

10 Sacrificial anodes Heavy metals Disposal in as secured landfill after 
pre-treatment for immobilisation, 

11 Fire extinguishing 
and fire fighting 
equipments  

Halons Recovery and Banking for recycling 
through authorised facilities 

CO2 cylinders  
 

Recycle /Reuse 

12 Piping, valves and 
fittings 
 

Asbestos as 
insulation/ gaskets 

Disposal to SLF after 
Solidification/Stabilisation 

13 Pumps and 
compressors 
 

Asbestos in gaskets Disposal to SLF after Solidification / 
Stabilisation 

14 Engines and 
generators 

Asbestos as 
insulation 

Disposal to SLF after 
Solidification/Stabilisation 

Residual of 
lubricant 
oils/coolants 

Incineration; disposal to SLF after 
treatment for coolants.  

Anti freeze 
compounds  

Treatment and disposal to SLF 

15 Oil sumps Sediments  Disposal to SLF 
16 Hydraulic system Residual fluids, 

Anti freeze fluids 
Rerefining through 
registered/authorised units 

17 Light fittings and 
fisures 

PCBs Waste material to SLF 

18 Instruments Mercury Recovery by distillation; reuse of 
recovered mercury, and residue to 
SLF 

Radioactive 
materials 

Disposal as per AERB norms 
 

 
Nate: Except as specified in Column (d), all ltems in column (b) may be recycled/reused. 
 

Some estimates of the quan.ity of waste materials generated from ship-breaking 
activities have been made by GMB. Based on these estimates the landfill at Alang 
has been designed and constructed. This is given in Table 5.2. 

 
Table 5.2. Typical Quantities (if Waste Material Generated from Ship Breaking 
Activities (for 350 ships broken per year) 
 

SI. No Type of wastes Quantity in TPA 

1 Asbestos 175 

2 Glass wool 2000 

3 Sludge residue & Contaminated material 400 
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4 Plastics and cables with paint chips) 20 

5 Rubber 49 

6 Fiber Glass 40 

7 Rexene 50 

8 Iron Scales 900 

9 Chicken Mesh 175 

10 Cardboard and making material 35 

11 Glass 175 

12 MSW Landfill 5000 

13 Cement Tiles 10000 
 
Source: Presentation made by GMB to the Members of Technical Expert Committee on May 02, 
2006 

 
5.2  Creation/Enhancement of Facilities for Removal, Storage and Disposal of 

Hazardous Materials and Hazardous Wastes: 
 
5.2.1.  Present Practices: 

 
Based on visit to the Alang Sosiya Ship Breaking Yards undertaken by the 
Technical Committee and further discussions field, the following 
observations are made in respect of on site removal and handling of 
hazardous material and final disposal of hazardous waste: 

 
a)  GMB has developed a secured landfill having three cells for 

disposal of hazardous waste at Alang and managed by an operator 
(M/s. GEPIL) selected by GMB. The capacity of this facility is 
about 50,000 MT. Landfillable hazardous waste is sent to this 
landfill site. Incinerable wastes are taken to an incineration facility 
operated by the same company at Surat. Some hazardous materials 
such as used oil, plastic etc. are sold to the registered recyclers. 
However, the accounting and tracking system of hazardous. wastes 
generated, handled and sent for disposal to TSDF site or for 
incineration or sold to recyclers needs to be improved. 

 
b)  No facility for treating the bilge water at the yard is available. The 

bilge water is discharged to the sea after mixing with ballast water. 
 

c)  Oil and sediments remaining in the tanks after pumping out oil to. 
containers for sale are scraped with cotton rags after spraying mud 
or wood dust. The cotton soaked with oil is sent for incineration. 

 
d)  The reusable ACMs panels etc are removed by trained workers 

(Gudadiwalas) and sent for reuse. Unusable asbestos such as those 
found on insulated hot surfaces is also removed by Gudadiwalas 
who use PPEs. The asbestos waste so generated is solidified with 
cement in pipes/drums and the solid.fied mass is sent for disposal 
to the secured landfill. It was informed that all asbestos handling 
operations are carried out in wet condition. 
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e)  The cutting bf steel plates is done from inside the vessel using gas 
cutters after scraping of paints along the line of cutting from the 
inside. The paint chips, which fall inside the ships are paci°d and 
sent to the secured landfill for disposal. Trained workers using 
masks and eye protection equipment do the cutting. There is no 
facility for collection of paint chips on the outer side of the ship 
which fail on the beach at the time of cutting.  

 
f)  The cables are removed carefully so that they can be reused. Small 

pieces are separated and stripped off insulation materials by 
pealing/scraping so that the collected copper can be recovered and 
recycled. Insulation material obtained after removing copper 
cables is sent to tha secured landfill for disposal. 

 
5.2.2.  Proposals for Upgradation of Facilities /Setting up of New Facilities:  
 

a)  A land based common facility for treating bilge water should be 
setup by the SMB or agencies authorized by it and made available 
to the recyclers for use on cost-recovery basis. Alternatively, a 
mobile facility may also be provided by the SMB or authorized 
agencies. The sediments should be sent to the secured landfill for 
disposal. 

 
b)  The ballast water is required to be exchanged at high seas to avoid 

entry of foreign organisms into the local environment. However, 
the sediments are generally disposed of at yard/ inter tidal zone. It 
is to be ensured by the Master of the ship that the sediment is also 
disposed along with the ballast water by churning the mass. 
Alternatively, the sediment must have a reception facility at the 
yard to be set up by the SMB or authorized agencies on cost-
recovery basis. 

 
c) Oil sediment removal practices should be modernized to avoid 

workers getting exposed to unhygienic environment. The yards 
should use mobile tank cleaning systems to clean the tank surfaces 
by adopting modern methods in which detergents and high 
pressure jets are used. Such systems are common in ship repairing 
yards. 

 
d) For removal and disposal of asbestos, the procedure recommended 

in Section-4 should be followed. 
 
e) While the quantity of paint chips from the hull that may fall on the 

beach is likely to be small, and any toxic constituents of such paint 
may be expected to have largely already leached out during the 
ship's operating life, nevertheless, owing to the possibility of some 
residual leaching and risk to marine organisms, a means of 
collection of paint chips from the hull falling on the beach shall be 
explored by the ship recycler to avoid their getting carried into the 
sea. All the collected paint chips should be sent to a secured 
landfill for stabilization, solidification and disposal. 

 
f) Toxic paints or coatings should be removed up to a distance of 10 
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cnm from the cutting line. If removal is not possible or feasible, 
cutting can proceed provided that the operators are equipped with 
respiratory protective equipment such as airline respirators. For 
removal of paints and coatings from the surfaces at the yard, a 
centralized facility should be developed with funding from the 
"Ferrous Scrap Fund". Modalities for development of centralized 
facility should be de::tlnned by the Minis'L,y of Steel in 
consultation with SMB as a long term measure using abrasive 
blasting, it ::hich a surface is blasted with abrasives (slag, grit or 
steel shot:.). As blasting involves high pressure equipment, 
periodic checking of pressure equipments/tools should be 
mandatory. Abrasive blast material after use is a hazardous waste 
material and should be disposed of in a secured landfill. 
Alternatively, mechanical removal may be practiced using power 
tools but not thermal tools. 

 
g) All waste insulation from cables should be disposed off in 

SLF,.since testing for PCBs is expensive. 
 
h) A scientific waste accounting system should be maintained by the 

ship recycler and the wastes should be sold or disposed of through 
a manifest-system in accordance with the Hazardous Waste (M & 
H) Rules. 
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6.  Recommendations on Environmental Monitoring: 
 
6.1.  Ambient Air Quality Monitoring at Alang Ship Breaking Yards: 
 

Ambient Air quality monitoring is carried out by Gujarat Pollution Control Board 
at Alang Ship Breaking Yards at one location i.e at the office of Gujarat Maritime 
Board for the parameters - Suspended Particulate Matter (SPM), Respirable 
Particulate Matter, Sulphur Dioxide (SO2), and Nitrogen Dioxide (NOx). Monthly 
average values of the monitored ambient air quality parameters during the period 
April 2005 to March 2006 given below (Table 6.1) indicate that the annual average 
values for the parameters SO2 and NO., are well within the limits when compared 
with the Annual National Ambient Au Quality Standards (NAAQS) (i.e. 80 tg/m') 
applicable to Industrial areas. As far as SPM and RSPM values are concerned, the 
results obtained from monitoring , xceed the limits of NAAQS (i.e. 360 and 120 
µg/m3 respectively). Ship Breaking activities will not be expected to generate 
significant magnitude of SPM/RSPM. Accordingly, the reported elevated levels of 
SPM/RSPM may be due to natural dusty conditions. In any case, a single 
monitoring station-1, iav not be representative of the Alang-Sosiya yard. 
 
Table-6.1. Ambient Air Quality Monitoring Analysis Data of GMB at Alang 
(2005-2006) 
 

Sl.
No 

Month 
SPM 

µg/m3 
RSPM 
µg/m3 

SO2 
µg/m3 

Nox 
µg/m3 

1 April, 2005 558.75 374.38 6.25 4.75 

2 May, 2035 526.56 335.78 6.56 4.78 

3 June, 2005 277.57 163.29 6.86 4.86 

4 July, 2005 . 382.75 228.63 13.96 15.11 

5 August, 2005 291.67 112.56 14.37 14.54 

6 September, 2005 279.44 123.56 14.9 16.23 

7 October, 2005 295.38 164.5 12.53 11.93 

8 November, 2005 370.25 161.13 22.13 16.76 

9 December, 2005 341.88 172.5 13.97 16.8 

10 January, 2005 399.75 209.63 14.61 15.9 

11 February, 2005 366.75 155.13 15.58 17.26 

12 March, 2005 417.4 240.9 16.7 17.69 

  Annual Average 375.68 203.5 13.2 13.05 
  Range 277.57-558.75 112.56-374.38 6.25-22.13 4.75-17.69 

  
NAAQS (Annual 
Ave 360 120 80 80 

 
Data Source: GPCB, Gundlitnagar. 

 
6.2  Sea Water Quality and Sediment Monitoring at Alang Ship Breaking Yards:  
 

6.2.1. Status of Sea-Water Quality: 
 

Sporadic monitoring of -seawater along the Alang-Sosiya ship breaking 
yard, and in the sea (typically at a distance of approximately 2 km from 
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the shore) is .done by GPCB. Monitoring results furnished by GPCB are 
furnished in Table-6.2. The applicable water quality criteria is SW-V 
(navigation and controlled waste disposal). Among the reported 
parameters (Lead, Cadmium, Chemical Oxygen Demand, Colour), only 
'Colour' (in qualitative terms) is covered by the criteria for SW-V. This 
parameter does not appear to be in exceedance of the (qualitative) criteria 
for Colour for SW-V usage. 
 

Table 6.2.  Data on Seawater Quality Monitoring at Alang Ship Breaking Yards, 
during the year 2005-2006 

 

Sl. 
No 
  

Sea Water 
Sampling location 

Parameters In m /1 
Colour Pb Cd COD 

Range Ave Range Ave 
Rang
e Ave Range Ave 

1 Near Plot No. 
84/C,SBY Alang, 
Bhavabna ar. 

5-30 11.3 0.05-
1.534 

0.798 Nil-0. 
11 

0.053 07-
304 

207 

2 Near Plot No. 6, 
SBY, Alan g. 

5-30 10 Nil -
1.281 

0.849 Nil -
0.11 

0.057 75-
326 

209 

3 Near Plot No.I 10 
SBY. Aianl;. 

5-30 11.7 Nil-
1.273 

1.003 Nil -
0.11 

0.066 80-
241 

I80 

4 Near Plot No.V-7, 
Alang. 

5-30 10 Nil-
2.64 

1.023 Nil -
0.23 

0.073 75-
282 

183 

5 Samples collected 
(at surface and 10' 
depth) opposite light 
house of Ghogha 
Port at a distance of 
0.506 NM from Sea 
shore of Ghogha 
Port 

40 40 0.065-
0.166 

0.116 0.065
-0.07 

0.068' Not provided 

6 Sea water Collected 
at (surface and 10 ' 
depth) a distance of 
0.887 NM from Sea 
shore of Alang 
(Opposite shore of 
Alan end) 

40 40 0.415-
0.47 

0.043 0.06-
0.07. 

0.065 Not provided 

7 Sea water Collected 
at (surface and 10 ' 
depth) a distance of 
1.462 NM from sea 
shore of Alang 
(Opposite Bridge of 
Sosiya) 

40 40 0.16-
0.305 

0.24 0.065 0.065 Not provided 

8 Sea water collected 
at(surface and 10 ' 
depth)a distance of 
1.487 NM(End of 
Sosiya 

40 40 0.1-
0.24 

0.17 0.065
-

0.100 

0.088 Not provided 

 Sea water Collected 
at (surface and 10 40 40 

0.24-
0.495 0.368

0.06-
0.065 0.063 Not provided 
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depth) a distance of 
1.525 NM from Sea 
shore (LightHouse 
of Alan Port) 

 Limits asper SW-V None in such 
concentrations 
that would 
impair any usage 
specifically 
assigned to the 
class SW-V 

No limits 
suggested under 
criteria of SW -V 
of Sea water 

No limits 
suggested 
undercriteria 
of and SW -V 
of Sea water 

No limits 
notifiedunder 
criteria of any 
class of Sea 
water 

 
Note: SW -  : Seawater used for navigation and controlled waste disposal.  
 

6.2.2.  Sediments: 

 
No sediment monitoring results have been provided by GPCB. However, 
sediment samples were analyzed by M/s. MECON in he year 1997 & 2001 
and by CSMCRI in the year 2005. The results indicated presence of metals 
(Pb, Cr, Ni and Zn) and Oil & Grease. No standards for concentration of 
metal wastes in sediments have been notified in India. The analysis results 
are given in the Table 6.3 
 
Table 6.3.  Alang Seawater Sediment Analysis Results 
 

Parameter 
(mgkg) 

MECON 
1997 

MECON 
2001 

CSMCRI 
2005 

Oil & 
Grease 

- 104 - 344  

Pb 2.5-20 29-80  

Cr 7.2-12.9 31-51 ND-69.1 
Ni 20-44 54-79 ND-33 
Cd ND 3-4 ND -10.3 
Zn 4.0 - 77.3 68 - 273 ND - 120 
As - <3 ND - 0.046 
Sediment 
Oxygen 
Demand 

0.26-0.5 6.1-21.5 - 

Tin - <50 - 
 

 
6.3.  Ground Water Monitoring at Alang Ship Breaking Yards:  
 

6.3.1.  Status of Ground Water Quality: 
 

Recent results of ground water monitoring are not available. The ground 
water quality of tube wells and open sells in nearby areas analyzed by M/s. 
MECON in the years 1997 and 2001, and by CSMCRI in the year 2005, 
indicated that the levels of Oil & Grease and MPN of fecal coliform and, 
in ore case, for Cadmium are not meeting the drinking water standards. 
The presence of fecal coliform is likely due to lack of sanitary facilities for 
the workers/village population, while the presence of Cadmium nay be 
related to leaching from ship breaking activities. These results are given in 
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the Table 6.4 
 

Table 6.4. Ground Water Monitoring Results Around Alang 
 

Parameter  
(mg/l except pH 
and coliform) 

MECON 
1997 

MECON 
2001 

CSMCRI 
2005 

Reference 
Value IS: 

10500-1991 
Permissible 

Limits 
pH 7.0-7.8 6.7-7.0 7.4-8.2 6.5-8.5 
TDS 326 - 750 - 93 - 986 2000 
Chloride 42 - i26 250 - 845 - 1000 
Oil & Grease ND - 0.01 <1.0 0.01 - 12.0 0.03 
Pb <0.05 <0.05 ND 0.05 

Cu <0.01 <0.01 - 1.5 

Cr <0.05 <0.05 ND 0.05 
Cd <0.005 <0.01 - 0.02 - 0.01 
Ni - <0.05 ND - 

Zn 0.05-0.86 <0.01 - 0.32 - 15 
Coliform MPN/ 
100 ml 

Nil-7 Nil - 10 Nil - 1450  

 
Note: 

  
 95% sample should not have any coliform  
 No sample should contain > 10 MPN/100 ml  
 No Coliforin in any two consecutive samples  

 
6.4.  Proposed Monitoring Protocol: 
 

While the reported levels of pollutants in the ambient air/sea-water/ground water 
do not seem to pose serious concern, it is necessary to carryout an enhanced 
monitoring programme to more precisely determine the long-term health risks 
posed to the population at Alang-Sosiya and nearby villages, and to ascertain the 
impacts of the various environmental management measures proposed in this 
report. 

 
6.4.1.  Ambient Air Quality Monitoring:  

 
(a)  Number of Monitoring Stations: 
 

The number of ambient air quality monitoring stations should be 
increased to at least 2 in order to ensure adequate coverage of the 
yards at Alang and Sosiya. Location of monitoring stations may be 
decided by the SPCB in consultation with CPCB. 

 
(b)  Additional Parameters to be monitored: 

 
It is recommended to include additional parameters, namely, 
Volatile Organic Compounds (VOCs), Polycyclic Aromatic 
Hydrocarbons (PAH), metals (such as Pb, Cd, Sn in particulates & 
gaseous form), and asbestos fibers, to align the monitoring 
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programme with the potential impacts of ship breaking activities. 
 

(c)  Frequency of Ambient Air Quality Monitoring: 
 
 

i)  Parameters, namely, SPM, RSPM, NOx and SOx should be 
continued to be monitored as per NAMP criteria (minimum 
of i04 measurements in a year taken twice a week, 24 
hourly). 

 
ii) Asbestos Fibers, metals (Pb, Cd & Sn), VOCs, and PAH 

should be monitored once a month. 
 

6.4.2.  Sea Water Quality and Sediment Monitoring: 
 
(a)  Parameter: to be Analyzed in Seawater and Sediments: 
 

Although no standard for COD has been prescribed under the 
criteria for any class of sea water, the recorded value of COD 
ranges between 7-304, 75 - 326, 80-241, and 75-282 mg/l at the 
four locations during 2005-2006. Since COD levels may be 
elevated due to discharges from ship breaking activities, there is a 
need to monitor toxic organic parameters: PAH, PCBs and TBT in 
and around the ship breaking yards in addition to other parameters, 
namely, pH, Colour, Odour, Suspended solids, turbidity, Oil & 
Grease, DO, BOD, Heavy metals (Pb, Cd, Zn, Ni, Cr), Dissolved 
Iron, Dissolved Manganese, Fecal Coliform. 

 
(b)  Frequency of Seawater Monitoring: 
 

The seawater monitoring should be carried out at least once every 
quarter up to a distance of 5 KNI from the shore. The sampling 
should be carried out in a grid of size of I km X I km in the above 
area. 

 
(c)  Frequency of Monitoring of Sediments: 
 

It is also recommended to collect and analyze the sediment 
samples once in three months. 

 
(d) Bio- Accumulation: 

 
Locally available sea fish should be analyzed for PCBs, PAH, Hg 
and Pb at least once in three months. 

6.4.3.  Ground Water Monitoring: 
 

(a)  Parameters to be analyzed: 
 

It is recommended that ground water should be analyzed for pH, 
Colour, SS, TDS, DO, BOD, COD, 0 & G, heavy metals (Pb, Cd, 
Cu, Zn, Cr, Hg, Ni), CN, F, As and vIn. Of these, heavy metals 
and COD may be relatable to ship breaking activities. 
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(b)  Sampling Locations: 
 

It is recommended that the ground water samples should be 
collected at least up to a distance of 5 Kin from the shore. If no 
open wells or tube wells are available, action needs to be taken io 
provide at least five monitoring wells.  

 
(c)  Frequency of Monitoring: 

 
It is recommended to monitor ground water at least once in 3 
months.  

 
6.4.4.  Monitoring Period: 

 
Above suggested frequency of monitoring should be followed for on:. 
year and reviewed subsequently by SPC13 in consultation with the CPCB 
keeping in view the. results obtained. 
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7.  Institutional Issues: 
 
7.1.  Stakeholders: 
 

The responsibility for dismantling of a ship in a safe and environmentally sound 
manner complying with notified national regulations lies with the ship recycler, 
who has been leased the plot at the ship recycling yard. The Agencies responsible 
for ensuring compliance of the regulations in Gujarat are Gujarat Maritime Board 
(GMB); Directorate of Industrial Safety & Health (DISH), Govt. of Gujarat; 
Gujarat Pollution Control Board (GPCB); Customs; and the Petroleum Safety 
Organization.  

 
7.1.1.  Recyclers 

 
There are at present l74 ship recyclers at Alang who have been given plots 
on lease by the GMB. It is learnt that only about 65 of '.hem are active at 
present. The recyclers have formed an association, which is reported to 
have provided funds for workers' welfare and development activities. As 
per the Factories Act, the regulations notified by GMB and regulation 
under Environment (Protection) Act, 1986, the recyclers have the 
responsibility and duly to ensure health and safety of the workers and 
protection of the environment. In addition to providing PPEs to the 
workers, recyclers should provide PPEs to inspecting officials and visitors 
also. 

 
7.1.2.  Gujarat Maritime Board (GMB): 

At present GMB has been designated by the Gujarat Government as the 
"Regulatory Authority" for the Ship Recycling Yards. The GMB, in turn, 
has promulgated the Gujarat Maritime Board Ship Recycling Regulations 
2003 for safety and welfare of workers and protection of environment 
with regard to ship recycling. It has also been stated in the subject 
Regulations that the Port Authority appointed and authorized by OMB 
shall be the authority for granting permissions under these regulations to 
the plot holders for beaching and Ship Recycling Work at their respective 
plots. 

It is observed that multiple roles are being performed by GMB at 
present i.e. it is the landlord the regulator, and the nodal agency to serve 
as a link between the industry and concerned authorities/agencies. It is 
also observed the Post Authority at Alang is under the administrative 
control of GMB and has been designated as the competent authority for 
granting permissions to undertake ship breaking operations. 

It is understood that apart from Alang Sosiya-Ship breaking yards, GMB 
is also the regulatory authority) for all the 12 minor ports in the state of 
Gujarat. The GMB is also involved in developmental works aimed at 
growth of the infrastructure at all the existing ports of Gujarat, as also 
those envisaged as `' Greenfield Projects yet to be established on ground. 
 
In view of the multiple roles of GMB, its organizational structure vis-a-vis 
its responsibilities need to be reviewed and strengthened Ship breaking 
activities require involvement of professionals with experience and 
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exposure to ship building/design and ship repairs. At present the yard 
people with inadequate professional skills are managing recycling yards 
and the actual industrial activity is being supervised by senior industrial 
workers with hands on experience (8-10 years of experience). 
 
Since, the Port Authority is responsible for reviewing and approving the 
ship breaking plan, it is 'necessary that it employs professionals (marine 
engineers/naval architects) with experience in shin building/ship repairs. 
Alternatively GMB may consider involving Institutions recognized by the 
erector Genera l of Shipping in scrutinizing/vetting of the ship breaking 
plans.  
 

7.1.3.  Directorate of Industrial Safety & Health (DISH): 
 

DISH have one f«-tory inspector for the yard as well as for other 
industries in the region. DISH has the responsibility of overseeing the 
implementation of the Factories Act. They are also required to investigate 
causes of all accidents and take necessary action against recyclars. Here 
again the inspection capability needs to be enhanced substatially. The 
number of inspectors earmarked for supervision of Alang-Sosiya yards 
should be increased to at leas 3. 
 

7.1.4.  Gujarat Pollution Control Board: 
 

The Gujarat Pollution Control Board (GPCB) has already created a 
regional office at Bhavnagar and a senior officer assisted by other 
technical staff has been appointed. Apart from ensuing compliance with 
the provisions of the Air Act, Water Act and the Hazardous Waste 
(Management & Handling) Rule; they also carry out periodical 
environmental monitoring. Compliance with Hazardous Waste 
(Management & Handling) Rules needs to be strictly enforced. Record of 
waste generation and its disposal to the TSDF should be maintained by all 
recyclers as per provisions of the HW Rules and submitted to the Board. It 
is suggested that a few scientists of the State Board may be trained in the 
use of radiation survey instruments for preliminary survey of ships. For 
ships, which are expected to contain radioactive material, assistance of 
AERB/BARC may be taken. 

 
7.1.5.  Petroleum Safety Organization: 

 
The enforcement of rules in respect of gas cylinders and for storage of 
petroleum products, if any, removed from the ships is the responsibility of 
the Inspector of Explosives of the Petroleum Safety Organization (the new 
name of the Dept. of Explosives). For issuing of Gas Free and Fit for Hot 
Working Certificates, the Petroleum Safety Organization may authorize 
suitable agencies. 
 

7.1.6.  Customs: 
 
The role of the Customs Department is to ascertain dutiable goods on the 
ship and to see that no contraband items are on board. Normally no cargo 
is supposed to be on the ship destined for recycling. This has to be ensured 
by the owner of the ship. Only essential items required for the crew such 
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as the fuel required for the ship's propulsion and other items for sailing till 
its arrival at the destination should be present. 

 
7.2.  Inter-Ministerial Committee (IMC): 
 

As per the direction of the F. on'ble Supreme Court, an Inter-Ministerial 
Committee of the Ministries of Steel, Shipping & Surface Transport, and 
Environment & Forests has been constituted. This Committee has held five 
meetings so far and has recommended measures to be taken by the respective 
implementing agencies. An Inter-departmental Committee may be set up at the 
State level to follow-up on ehe recommendations of the IMC. 11. 

 
 
7.3.  Overall Management of Ship Breaking Industry: 
 

It is observed that overall management of ship breaking industry at Alang-Sosiya 
is with the individual plot holders who do not have adequate professional 
expertise, and is reflected the track record of the industry. 
 
There is a need to review the existing management structure and evolve an 
alternate organizational structure to develop the ship breaking industry to meet 
the emerging challenges. 
 
It is, therefore, proposed that a 'Ship-breaking Industry Review Committee' under 
the aegis of OMB be constituted with the participation of various stakeholders, 
i.e. recyclers, GPCB and inspecting authorities to evolve an alternate management 
structure with the help of a competent Management Institute. The professional 
guidance of a reputed management institute/consultant may be taken for this 
purpose. 

 
7.4.  Quality, Environment and Health Management Systems: 
 

It is observed that adequate emphasis and attention has not been paid by the 
recyclers to 'Total Quality Management Systems'. In order to demonstrate their 
commitment to 'Quality, Environment and Health Management' all ship-breaking 
plot holders need to progressively adopt the ISO/OSHA Standards. It may be 
prudent to adopt the following step-by-step measures to promote 'Quality 
Management' and establish Alang-Sosiya Ship-breaking Yard' with commitment 
to high standards in quality of their operations: 

 
a)  The Ship-breaking yards be encouraged to adopt modern work practices 

with special emphasis on lab6ur, safety, health and quality in all 
operations. Towards this end, the Training Institute at Alang could 
develop special 'training modules' for the industrial workers and their 
supervisors/managers. 

 
b)  All ship recyclers be encouraged to obtain ISO 9001/ISO 14000/OSHA 

18000 certification to cover all operations being undertaken at their 
premises. 

 
 

c)  GPCB may evolve a scheme of incentives linked to frequency of 
randomized mandatory inspections by their representatives. Other 
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regulatory authorities may evolve similar or alternate schemes also. 
 
d)  GMB may consider institution of suitable Awards, Recognition and 

Monetary Incentives for promoting Quality, Occupational Safety and 
Health Management Systems to recyclers. 

 
 
7.5.  Capacity Building: 
 

It is observed that the training efforts at Alang are aimed at improving technical 
skills of workers and also impart safety inputs. It was noted that very few 
personnel of GMB, GPCB etc had previous experience o: ship building/ship 
repairs or ship breaking industry. It is, therefore, suggested that al: personnel in 
GMB, GPCB, etc dealing with the ship breaking industry be trained and imparted 
professional inputs associated with duties the- are expected to perform. GMB 
could liaise with DG Shipping, Govt. of India, for developing appropriate training 
programmes. 
 

7.6.  Model Ship Breaking Facility: 
 

It is observed that development of individual plots for ship breaking operation has 
been left to the discretion of plot holders. This arrangement has led to establishing 
sub-optimal ship recycling facilities. 
 
There is a need to rationalize plot size and layout of the recycling facilities so that 
the ship-breaking operations could e undertaken in a well regulated and better 
organized manner with- particular attention being paid to requirement of safety, 
health and ship-breaking operations management. 
 
It is, therefore, proposed that serious consideration be given to setting up of a 
Model Ship-Breaking Facility under the aegis of GMB. This Model Facility may 
function as a demonstration/training facility, while being leased out to prospective 
plot holders for undertaking ship-breaking operations. 
 

It is imperative that the institutional framework for regulating and promoting the 
ship breaking industry is reviewed at the earliest with a view to segregating the 
regulatory and promotional roles. Management of ship breaking activities at each plot 
needs to be undertaken in a more professional manner. Serious consideration needs to be 
given by the 3MB to association of Naval Architects/Marine Engineers and Ship 
Surveyors with management and supervision of ship breaking. The present low levels of 
ship breaking activities offers a chance to all stake holders to introspect and evolve 
alternate organizational structures and methods for managing the ship breaking industry 
more efficiently and professionally. 
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8.  Workers Welfare Issues: 
 
8.1.  Present Scenario: 
 
A recent report published by the 'International Metalworkers' Federation, South Asia 
Office, New Delhi which is based on their survey carried out in Alang- Sosiya in 2005 
has highlighted the following socio-economic conditions- of the ship breaking workers. 
 

i)  Migrant Population: 
 

Most of the ship breaking workers at Alang/Sosiya has migrated from 
different states of India. The state-wise distribution is as follows: UP-41%, 
Bihar- 22%, Orissa-31%, Other States (Jharkhand, Maharashtra, Gujarat, 
Rajasthan, Punjab, West Bengal) - 6%. 

 
ii)  Employment: 
 

Recent decrease in the ship breaking activities at Alang - Sosiya has led to 
unemployment and possible exploitation of he workers. The ship breaking 
workers do not get work continuously. They get work for around 180 days 
in a year. During the period of non-employment, very few ship breaking 
workers could find alternate employment and that too at lower wages. 
Many of the ship breaking workers prefer going to their native places 
during the periods of non-employment. 

 
iii)  Working Hours: 
 

The workers usually work for 10 hours which includes 2 hours of 
compulsory overtime. 

 
iv)  Wages: 
 

The daily wages earned by-the workers are as follows - Rs.50 to Rs.100 - 
81 %, Rs.101 to Rs.150 -11 %, Rs.151 to Rs.200- 7%, Rs.201 to Rs. 250 - 
1%. 

 
v)  Housing: 
 

Villagers refuse to give any accommodation to the individual migrant 
workers due to some social reasons. A few workers staying in the nearby 
villages on rental basis also face problems of non-supply of potable water 
and lack of sanitation facilities. The ship breaking workers residing in the 
hutment areas (slum area) pay a house rent ranging from Rs.200-500 per 
month to slum owners, 

 
vi)  Marital Status: 
 

88% married; living without family members - 84%. 
 

vii)  HIV and other Sexually Transmitted Diseases: 
 

High incidence of HIV infection has been reported in ship breaking 
workers and alcoholism is rampant. According to the local Bhavnagar 
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Blood Bank office at Alang, besides 38 confirmed cases of AIDS, about 
50-55 new cases of sexually transmitted diseases are being reported every 
week among the labourers. (Labour File, Mar-Apr 2004) 

 
viii)  Literacy in Workers: 
 

The figures are as follows: Illiterates 23%, Primary School level - 32%, 
Middle School level - 32%, senior Secondary level -10% and Higher 
Secondary level and Graduates -3%. 

 
ix)  Education in Children of the Workers: 
 

Illiterate - 9%, Primary school level - 7%, Secondary school level - 38%, 
Senior Secondary level - 12% and Higher Secondary and above - 4%. 

 
8.2.  Welfare Issues for the Workers: 

 
Taking into consideration the practices followed in industries and also the 
recommendations of ILO, 'the following steps are necessary to improve the socio 
economic conditions and productivity of the workers: 

 
8.2.1.  Housing Facilities: 

 
Adequate dormitory facilities should be constructed and made available by 
SMB or an agency identified by it at suitable locations with cost-recovery 
by way of rent from the occupants, with facilities for supply of drinking 
water, sanitation, electricity and shopping centres. 

 
a)  As workers are mostly migrants, no permanent allotment of houses 

may be made. As such, single room with toilet and kitchen and a 
limited number of two room apartments for use by families should 
be built and made available to workers on rent basis for limited 
periods with provision for extension. 

 
b)  Subletting of houses by allotted workers shall be strictly monitored 

and prohibited by SMB. The dormitories may be either managed 
by the SMB or an operator to be engaged by the SMB. 

 
c)  Adequate urinals, WCs, bath rooms would be provided at each plot 

along with rest rooms and supply of drinking water. The individual 
plot owners would be responsible to ensure creation of these 
facilities. 

 
8.2.2.  Health Care and Health Monitoring System: 

 
(a)  Occupational Health Services (OHS) Centre: 

 
SMB should ensure that at Alang a fully equipped OHS Centre is 
developed. The equipment, etc needed may be decided in 
consultation with an agency such as NIOH. The operating costs 
maybe met by charging for various services from the ship recyclers 
whose workers are referred to OHS as part of regular health check 
up. In the event of workers falling ill due to occupational exposure 
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or suffering injuries, etc from accidents, the expenses incurred on 
their treatment should also be met through insurance claims. The 
following essential requirements need to be kept in view in setting 
up of the Centre: 
 
i)  Burn wards should be established at the OHS center. (the 

burn wards need a specialist like plastic surgeon and should 
be kept separate from OHS.) The 01-IS should concentrate 
more on preventive aspects like early recognition of work 
related illness by way of periodical medical examination, 
etc. It should provide only emergency medical care like 
treatment of burns and injuries and at the most, treatment 
of minor illness through out patient department. 

 
ii)  There is also a need to develop expertise at local level to 

monitor asbestos exposure in the work environment. 
Alternatively, such work could be outsourced. 

 
iii)  OHS center should have information on hospitals which 

have developed specialized departments. 
 
iv) Health status of all workers engaged in ship breaking 

should be maintained and updated. It would be prudent to 
establish an elaborate computer based Data Management 
Systems for maintaining the health record of the workers 
which would need to be updated at periodic intervals. 

 
v)  Availability of medicines in sufficient quantities, 

especially, life-saving medicines, should be ensured. 
 

(b)  Audit of OHS Centre: 
 

GMB should commission NIOH or any other reputed organization 
to conduct periodical audit of the OHS Centre. The auditing should 
pay particular attention to upkeep of records of health status of 
workers, in particular, those engaged in removal of asbestos. 

 
(c)  Health Awareness. 
 

The following measures need to be adopted for promoting 
Awareness as well as good health of the workers: 
 
i)  Smoking inside ship recycling yards to be banned by SMB. 
ii)  Video cassettes on health education to be produced by 

GMB with the help of NIOH or DG, FASLI, Mumbai or 
any other reputed agency. 

iii)  Booklets on preventive health care to be printed and 
distributed by SMB. 

iv)  Health education programmes to highlight preventive care, 
physical fitness, etc. Should be conducted by SMB. 

v)  Health education materials may be prepared on the lines of 
ILO in local language/Hindi/Bengali/Oriya considering the 
background of workers. 
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(d)  Health Hazard Survey and Study: 
 

(i)  OHS doctors to take up need based applied research as well 
as new health projects/studies for the welfare of employees. 

(ii)  Study on occupational health should be directed towards 
occupational diseases considering that ship breaking 
involves handling of asbestos, PCBs other chemicals and 
working in areas affected by dust, heat, noise, it flammable 
substances, corrosive residues, toxic gases, oxygen 
deficiency etc. and should aim at total health protection. 

 
(iii)  Psychosocial problems of workers living away from their 

homes to be studied. 
 

8.3.  Registration of Workers: 
 

All workers must be registered. The employment of unregistered workers must be 
prohibited. For registration of a new worker, a letter offering employment from 
registered plot holder would be necessary, but otherwise no numerical limits 
should be adopted, as this may lead to rest-seeking. Registration would involve 
the following facilities/benefits to the workers: 

 
a)  A photo-identity card carrying personal particulars, including blood group, 

permanent address, and next of kin. 
 
b)  Medical, Life and Disability Insurance Details on Group Insurance 

basis. 
c)  Certification (including affixing stickers on the photo-identity card) in 

respect of training undergone/certification for jobs. 
 
d)  Opening of a local bank account for receipt of all wages/dues. 

 
e)  Annual Health check-up at the OHS Centre. 

 
Costs in respect of the above facilities/benefits may be met from a cess on the 
lease rent from the plot holders scaled in terms of total person days of 
employment provide by each plot holder. 
 
The Registration System a ,'id Data Base may be maintained by SMB, or by an 
agency authorized by the SMB. The SMB/Agency would maintain a complete 
database of all registered workers, covering training and certification, health 
status, employment, insurance and other details. 
 
New workers should be registered only for jobs not requiring any particular 
training and issued permits for specified jobs only after appropriate training and 
health check up which suggest that worker has the capability to meet the physical 
and mental requirements of the job, and is not suffering from any medical 
condition which makes him vulnerable to exposure conditions. 

 
8.4.  Payment of Proper Wages: 
 

Following essential and necessary measures are required to be implemented by 
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the Recyclers: 
 
(a)  Payment of relevant minimum wages as per statutory requirements should 

be ensured by the labour inspectors through enhanced, randomized 
inspections. All wages/dues to workers must be remitted to their Bank 
Accounts furnished in their Registration Photo ID Card. 

 
(b)  Daily attendance register should be maintained in each yard. 
 
(c)  Deduction and depositing of PF to be done as per rules and ensured by the 

Provident Fund Commissioner through enhanced and randomized 
inspections. 
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9.  Summary of Recommendations:  
 
Immediate  :  within three months  
Short-Term  :  within six months  
Medium-Term :  within two years  
Long-Term  :  within five years 

 
Table-9.1.  Recommendations, Tine Frame and Enforcement Agency/ 

Implementing agency 
 

S. 
No. 

Activity 

Time-Frame 
[Immediate / 
Short-Term 
/ Medium-

Term / 
Long-Term ]

Enforcement 
Agency/Implementing 

agency 

1 Assessment of Hazardous Wastes/substances for considering anchoring 
permissions

 a) Ships of special Concern: In addition to 
hazardous wastes and materials and their 
location a fair judgment of quantities 
involved (including residual radiation 
level in case of nuclear powered ships) 
also to be provided for desk review. 

Immediate 
 

SMB, SPCB. Customs, 
AERB where 
necessary. 

 b) Other ships: Identification of types of 
hazardous wastes and materials and their 
locations in the ship. 

Immediate 
 
 

SMB, SPCB, Customs 

2 Activities During Pre-recycling Phase: 
 Recommended procedure as per Fig. 3.1. 

to be followed for granting permission for 
anchoring, beaching/  docking and 
breaking. 

Immediate SMB, SPCB, Customs, 
DoE 
 

 Verification of hazardous materials/wastes 
by way of inspection of the ship at 
anchoring 

Immediate SMB, SPCB, Customs 

 Gas Free and Fit for Hot Working 
Certificate: 
(a) In case of -oil tankers, certificate in 
respect of oil cargo tanks and slop tanks 
to be provided before beaching  
(b) for others, certificate covering all 
storage tanks to be provided after 
beaching and prior to breaking 

Immediate DoE or an agency duly 
authorized/recognized 

 In addition to other documents as 
required at present, ship dismantling plan 
and recycling facility management plan 
also to be submitted after beaching and 
before dismantling 

Immediate SMB 
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 Authorization of the Ship recycling 
facility at the plot 

Immediate SMB 

 Personnel involved in ship recycling 
processes are trained and aware of HSE 
(health, safety and environmental) hazards 

Immediate SMB 

 Adequate emergency response procedures 
in place and to be verified 

Immediate SPCB, DISH 

 All hazardous materials are marked by the 
recycler and verified after beaching and 
prior to breaking 

Immediate SMB, SPCB 

 Verification of non-breathable spaces 
identified 

Immediate SMB, DISH 

 Availability of material handling 
equipment and PPEs to be ensured 

Immediate SMB/ DISH. 

 Procedures for handling of hazardous 
wastes and other wastes must be a 
roved 

Immediate SPCB 

3. Occupational Safety & Health (OSH Management Practices: 
 Establishment of Occupational Safety and 

Health (OSH) management system and 
implementation of appropriate preventive 
and protective measures to reduce hazards 
and risks to the minimum practicable level 
in conformity with the Factories Act 

Short-term SMB, DISH 

 
Specifications to be laid down for PPEs 

Medium-
Term 

Bureau of Indian 
Standards (BIS) 

 Adequate and competent supervisor of 
work and work practices by engaging a 
qualified safety officer. 

Short-term SMB, DISH 

 Instruction of appropriate OSH education 
and training to workers at regular 
intervals. 

Short-Term SMB 

 Issuing of separate work emits for risky 
jobs 

Short-Term SMB 

 Workers showing radiological 
abnormalities suggestive of asbestosis to 
be subjected to I-IRCT 

Short-Term SMB 

4. Institutional Issues:   
 Review Role and Functioning of SMB 

(Internally ) 
Medium-
Term  

SMB 

 (i) Constitute Ship Breaking Industry 
Review Committee' under the aegis of 
SMB with participation of stake 
holders, SPCB, Customs and other 
Inspecting Authorities,  

(ii) evolve an alternate management 
structure with the help of a 
Management Institute and  

(iii) implement alternate management 
structure 

(i) Short-
Term 
SM 

(ii) Medium-
Tern  

(iii) Long-
Term 

SMB,  SPCB 

 Progressively encourage ship breaking 
yards to- obtain ISO 9000 & 14000 
Certification and OSHA  18000 

Medium-
Term 

Ship Recycler 
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 SPCB to evolve scheme of incentives for 
reduced number of inspections for 
ISO/OSHA certified recyclers 

Short-Term SPCB 

  Development of Training Modules for 
ship breaking activities in association 
with DG shipping 

Short-Term SMB 

 Training of SMB/SPCB personnel and 
others responsible for 
overseeing/supervising ship breaking 
yards 

Short-Term SMB, SPCB 

 Induction of Professionals with 
experience in ship breaking/ship repairs 
for approval and ensuring compliance 
with ship breaking plans. 

Medium-
Term 

SMB 

 Number of DISH inspectors to be 
increased to three 

Medium-
Term 

Department of Labour 

 A few scientists of SPCB to be Short-
Term trained in use of radiation 
instruments 

Short-Term SPCB 

 Setting up of an inter- departmental 
Committee at the 
State level to follow up on 
recommendations of IMC 

Short-Term 
Government of 
Gujarat 

5. Handling of Hazardous Material and Hazardous Wastes: 
 Exchange of ballast water at high seas Immediate Master of vessel 
 Land based or mobile oil water separation 

facility (centralized) for treatment of bilge 
water 

Medium 
Term 

SMB 

 Oil sediment removal system using 
detergents and high pressure jets 
 

Medium 
Term 

Ship Recycler/Private 
Service Provider 

 On shore enclosures for removal of 
asbestos as per BIS specifications  
 
 

Short Term 
Ship Recyclers / 
Service Provider 

 Removal of asbestos waste on board from 
ships of special concern where 
asbestos/ACMS quantities are the Special 
Concern, using enclosed chambers under 
negative pressure and providing masks 
under positive pressure to workers (or 
masks/respirators as per BIS 
Specifications); On board removal of 
asbestos for other ships may be done by 
wetting surfaces, 

Short Term 
Ship Recycler/Service 
Provider 

 Centralized Facility for removal of paints 
and coatings from the surfaces  

Long term 
SMB/Ministry of 
Steel/Private Investor 

 Manifest system for disposal of hazardous 
waste in Secured Landfill 

Immediate SPCB/Ship recycler 

6. Environmental Monitoring: 
 Ambient Air Quality Monitoring:   

 
a) Air Quality Monitoring to be done at 
two locations as per NAMP protocol with 

Immediate SPCB 
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additional parameters - Volatile Organic 
Compounds(VOCs), metals (Pb, Sn, and 
Cd in particulates & gaseous form), and 
asbestos fibres to be monitored once a 
month for a period of one year. 

 
Monitoring of Sea water and sediment 
quality: 

  

 

a) Monitoring of seawater quality every 
quarter for toxic organic parameters, 
namely, PAH and PCBs in addition to pH, 
Colour, Odour, Suspended solids, 
turbidity, Oil & Grease, DO, BOD, Heavy 
metals, Pb, Cd, Zn, Ni, Cr, Dissolved 
Iron, Dissolved Manganese, Fecal; 
Coliform up to a distance of five KMs in 
grid size of I KM x 1 KM for a period of 
one year 

Immediate SPCB 

 

b) To assess every quarter 
bioaccumulation in locally available sea 
fish for PCBs, PAH, Hg and Pb for a 
period of one year 

Immediate SPCB 

 

c) Sediment to be analyzed every quarter 
for additional parameters namely, PAH, 
PCBs and biocides (TBT) besides metals 
for a period of one year. 

Immediate SPCB 

 Ground Water Monitoring   

 

The groundwater samples should be 
collected every quarter at a minimum of 
five locations and analyzed for pH, 
Colour, SS, TDS, DO, BOD COD, O & 
G, metals (Pb, Cd, Cu, Zn, Cr, Hg, Ni), 
CN, F, As and Mn for a period of one 
year. 

Immediate  SPCB 

7.  Workers' Welfare Issues   

 

To provide on rental basis to workers 
housing facilities with provision for 
drinking water, sanitation, electricity and 
shopping  

Medium-
Term 

SMB/Agency 
Authorized by SMB 

 
Adequate - urinals, WCs, bathing places, 
rest rooms and supply of drinking water at 
individual plots. 

Short-Term Recyclers 

 

Development of OHS centre with facility 
of burn wards and maintenance of health 
register and availability of medicines and 
life saving drugs 

Medium-
Term 

SMB/Service 
Provider 

 

Health awareness and education 
programmes for workers and studies to be 
undertaken to assess correlation between 
occupational risk factors and health status 
of workers 

Short-Tern SMB 

 
Registration System and linked 
facilities/benefits to workers and 
maintenance of database. 

Short-Term 
SMB/Service 
Provider 
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Appendix 3 

 
Ship Breaking Methods 
 
There are a number of techniques and methods used far ship breaking based or, 
infrastructure facilities. I have grouped them into three, main sub-groups based on 
infrastructure. 

(i) Ship breaking in water (Afloat, either moored to a bucy or 
berthed aion-side quay)  

(ii) Ship breaking on land (In a dry deck) 

(iii)  Ship braking at the land-water interface•(Beaching method) 
 
A very broad comparison between tl.c three methods is 
given below: 
 

Ship breaking method In water On land At water - land 
interface 

Infrastructure Buoy, Quay 
side, 

(man-made)

Dry-dock 
(man-made) 

Beach with large 
tidal Variation 

(natural) 
Energy spent for 

Infrastructure 
Medium Large (Making of dry-

dock using cement, steel 
etc.) 

Nil(Tidal energy 
is naturally 
available) 

Environmental Impact 
(assuming same 

standards of 
workmanship) 

----------- Almost Same -- 

Occupation Hazard 
(assuming same 

standards of 
workmanship) 

----------- Almost Same ----------- 

Environmental Impact 
due to de-

commissioning of 
infrastructure

Medium(re-used 
with proper 

repair) 

Large (dry dock, 
'dumped') 

Nil(Beach 
remains as such) 

 
 

It can be seen that the beaching method is the least harmful of all the three methods 
considering long term effects on environment and from energy-consumption 
considerations. Therefore, the beaching method practiced at Alang should be encouraged 
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Appendix 4 
 

LIST OF HAZARDOUS MATERIALS AND SUBSTANCES THAT ARE RELEVANT 
TO SHIP RECYCLING 

 
Table 1 Hazardous Materials that may be inherent in the ship structure 
 

Materials Possible Location on the Ship 
Metal and metal-bearing materials _  
Metals consisting of alloys of any of the 
following: 

 

Antimony alloys with lealtl in lead-acid storage 
batteries, solder 

Beryllium * hardening agent in alloys, fuel containers, 
navigational systems 

Cadmium * bearings 
Lead connectors, couplings, bearings 
Mercury thermometers, bearing pressure sensors 
Tellurium * in alloys - 
Any of the following: 
Antimony: antimony compounds fire retardation in plastics, textiles, rubber 

etc., 
Cadmium; cadmium compounds batteries, anodes, bolts and nuts 
Lead; lead compounds batteries, paint coatings, cable insulation 
Arsenic; arsenic compound Paints on the ships' structure 
Mercury; mercury compounds thermometers, light fittings, level switches 

Hexavalent chromium compounds 
paints (lead chromate) on the ships' 
structure 

Zinc residues, containing lead and 
cadmium in concentrations sufficient to 
exhibit-characteristics exceeding norms of 
Schedule-2 of HW (M L H) Rules. 

anodes (Cu, Cd, Pb, Zn) 

Lead acid batteries, whole or crushed 
batteries: emergency, radio, fire alarm start 
up, lifeboats 

** Electrical and electronic assemblies or 
scrap containing components such as 
accumulators and other batteries mercury-
switches, glass from cathode-ray tubes and 
other -activated glass and PCB-capacitors, 
or contaminated with I constituents (e.g., 
cadmium, mercury, lead, polychlorinated 
biphenyl) to an extent that they possess any 
of the characteristics contained in HW 
(M&H) Riles, Schedule-2 

level switches, light tubes and fittings 
(capacitors), electrical cables 

Materials containing principally inorganic 
constituents, which may contain metals and 
organic materials Glass from cathode-ray 
tubes and other activated glasses 

TV and computer screens 

Asbestos (dusts and fibres) 
Material containing principally organic 
constituents, which may contain metals and 
inorganic materials  

thermal insulation, surfacing material, 
sound insulation 
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Mineral oils unfit for their originally inter 
led use 

hydraulic Fluids, oil sump (engine, lub. oil, 
gear, separator, etc.), oil tank, residuals 
(cargo residues) 

Non-halogenated or organic solvents antifreeze fluids 
Substance articles containing, consisting of 
or contaminated with polychlorinated 
biphenyl (PCB), polychlorinated terphenyl 
(PCT), polychlorinated naphthalene (PCN) 
or polybrominated biphenyl (PBB), or any 
other polybrominated analogues of these 
compounds, at a concentration level of 50 
mg/kg or more 

Capacitors in light fittings. PCB in 
residuals, gaskets, couplings, wiring 
 (plastics inherent in the ships' structure) 

Materials containing either inorganic or 
organic constituents  

 

Materials from the production, formulation 
and use of biocides and 
phytopharmaceuticals, including pesticides 
and herbicides which are off-specification, 
outdated or unfit for their originally 
intended use, oils/water, 
hydrocarbons/water mixtures, emulsions. 
 
Materials from the production, formulation 
and use of  inks, Dyes, pigments paints 
lacquers, varnish  

Paints and rust stabilizers, stabilizers, tin-
based anti fouling coatings on ships’ 
bottoms sludge, chemicals in water, tank 
residuals, bilge water 
paints and coatings on the ships' structure 

Materials of explosive nature as per HW 
(M & H) Rules, 1989, Schedule-3 

compressed gases (acetylene, propane, 
butane), Cargo residues (cargo tanks) 
 

Packages and containers contain substances 
in concentrations sufficient to exhibit 
characteristics as per HW (M & H) Rules, 
Schedule-2 

Cargo residues 

 
Notes: 
•  For specification of wastes, refer Hazardous Waste (Management & Handling) Rule, 1989 and 

further amendments mode in the year 2000 & 200. notified by MoEF. Gol. 
•   If the component is present it is most likely bound in an alloy or present at a very low 

concentration. 
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Table 2 Hazardous Materials and Substances that may be on Beard the Ship  

 

Materials Product where waste may be found 

Unsorted batteries constituents to an 
extent to render them hazardous 

portable radios, torches  

Materials non-halogenated organic 
solvents  

Solvents and thinners 

materials halogenated organic solvents solvents and thinners 
Materials from the production, 
preparation and use of  pharmaceuticals 
products 

miscellaneous medicines 

Materials from the production, 
formulation and use of biocides and 
phytopharmaceuticals, including waste 
pesticides and herbicides Which are off-
specification, outdated or unfit for their 
originally intended use. 

insecticide sprays 

Materials from the production, 
formulation and use of inks, dyes, 
pigments, paints, Lacquers. varnish 

paint and coatings 

Materials consisting of or containing off 
specification or outdated chemicals 
corresponding to categories and 
exhibiting hazard characteristic as pcr 
HW (M&H) Rules, 1982 

consumables 

 
Table 3 Other Hazardous Materials that are relevant to ship recycling 
 

Potentially hazardous materials not 
covered by List A in the Basel 
Convention:  

Ship component 

CFC (R12 - dichlorodilluoromethane, or 
R22 chlorodifluoromethane)  

Refrigerants, Styrofoam . 

Halons Fire fighting equipments 
Radioactive material Liquid-level indicators, smoke detectors, 

Emergency signs 
Microorganisms/ sediments  ballast water systems (inch tanks) 
Fuel oil, diesel oil, gas oil  
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POTENTIALLY HAZARDOUS MATERIALS WHICH MAY BE ON BOARD 
SHIPS DELIVERED TO RECYCLING FACILITIES 

 
(based on Annex I to the -Industry Code of Practice on Ship Recycling, August 2001") 
 
This list is intended to be used for the identification of potentially hazardous materials 
on board ships (see .sections 4. 6 and 7) and is not part of the Green Passport. 
 
A. Operational Substances and Consumables  

1.  Cargo Residues including Slops 
2. Dry tank Residues 
3. Fuel Oil, Diesel oil, Gas oil, Lubricating oil, Greases & Anti-seize 

Compounds  
4.  Hydraulic oil 
5.  Waste oils (contents of sludge tank)  
6.  Antifreeze fluids 
7.  Kerosene and White Spirit 
S.  Boiler and Feed Water Treatment Chemicals  
9.  Boiler and Feed Water Test Re-agents 
10.  De-ioniser Regenerating Chemicals 
11.  Evaporator Dosing and Descaling Acid  
12.  Domestic Water treatment Chemicals  
13.  Paints and Rust Stabilisers 
14.  Solvents and Thinners 
15.  Refrigerants (R 12 or R22)  
16.  HALON 
17.  CO2 (in cylinders - engine room fire protection)  
18.  Acetylene, Propane and Butane 
19.  Hotel Services Cleaners  
20.  Lead-acid Batteries 
21.  Battery Electrolyte 
22.  PCB and/or PCT and/or PBB at levels of 50 mg/kg or more  
23.  Mercury 
24.  Radio-active Material i.e. liquid level indicators 25. Miscellaneous Medicines 
26.  Insecticide Spray 
27.  Miscellaneous Chemicals such as Alcohol, Methylated Spirits, Epoxy Resins, 

etc.  
28.  Plastics as covered by MARPOL. 
29.  Raw and Treated Sewage  
30.  Perfluorocarbons (PFCs) 
 
A.  Toxic Materials (as part of the ship’s structure) 
 
1.  Asbestos 
2.  Lead-based Paint Coatings en Ship's Structure 
3.  Tin-based Anti-fouling Coatings on Ship's Bottoms.  

4.  Others
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Date: 6th January 2016

How to Improve Ship Recycling-sharing best practices
BEST PRACTICE APPROACH
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Alang – An Overview 
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Location of Alang Sosiya Ship Breaking Yard 

INDIA

GUJARAT

ALANG- BHAVNAGAR DISTRICT

4

1484



5

Alang beach – 10 km  stretch along Gulf of Cambay
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ALANG – AN OVERVIEW

6

Alang Sosiya Ship Recycling Yard was developed by Gujarat Maritime
Board in 1982.

Geographical requirement of best practice:

The yard is naturally blessed with high tidal range and gentle slope of
sea floor. Availability of firm ground allows the ships to beach just at
the threshold of the plots

This natural facility makes Alang most preferred destination for ship
recycling compared to other Asian peers.

SI Particulars Details 

1 Total Ship Breaking Plots at Alang Sosiya 169

2 Total operational Ship Breaking Plots at Alang Sosiya as of today 131

3 Annual Ship Recycling Capacity in terms of nos. of Ships 400-450 

4 Annual Ship Recycling Capacity in terms of LDT, in million MT 4-4.5

5 Total Nos. of Ships Recycled as of  October-2015 6989

1486



TREND OF NOS. OF SHIPS AND VOLUME OF LDT 
RECYCLED AT ALANG SOSIYA SINCE 1982

7
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Current Practices at Alang
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BEACHING PROCESS

9

SHIP READY FOR 
RECYCLING

SHIP RECYCLING PLOT 

SHIP RECYCLING 
ALMOST 

COMPLETED

SHIP RECYCLING IS 
UNDER PROGRESS

TRANSPORTATION OF 
HAZARDOUS WASTE TO 

LANDFILL SITE 

SHIP RECYCLING PROCESS
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Temporary storage of waste on-site including: Plastic, Rubber,
Glasswool, Insulating material, Waste oil, Paint chips, etc.

11
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Gist of Best practices for ship recycling

16

 Before Anchoring: Documents are checked to ensure
whether ships can be allowed for ship recycling? IHM,
Ownership etc and given Anchoring permission

 After Anchoring: Physical Inspections are done to check
the details of physical documents submitted for desk
review.

 Beaching Permissions: After satisfying the requirement of
physical inspections, Ships are permitted for beaching

 Ship Recycling permissions: After decontamination of the
vessels in the plots, hot work permit to cut, recycling
permissions are given.

1496
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• Procedure for Anchoring – Desk Review of Documents including
Inventory of Hazardous Materials (IHM)

• Procedure for Beaching – Physical Verification of the Hazardous
Substances i.e. IHM, ensuring Gas Free and Fit for Hot Work
conditions for oil tankers, quantification of radio active substance
etc. by the concerned Government Department

• Procedure for Dismantling – Authorization and Approval of
Recycling Facility Management Plan by SMB/ SPCB followed by
approval of Dismantling Plan by SMB

1497



REGULATORY REQUIRMENTS ON SHIP
RECYCLING PROCEDURES (1/2)

18

Preparation for receiving ship

• Gas Free Certificate: Safe for entry and hot work certified by Department of
Explosive (PESO), Gujarat Pollution Control Board (GPCB) to issue inventory of
Hazardous Waste on board the same and addresses other safety certificate

• Ship Recycling Facility Management Plan (RFMP)
• Ship recycling yard also prepares the Ship Recycling Plan (SRP) and should have

approval by the GMB
• Lightening: reduce weight by removing oil, equipment, furniture etc., prior to

beaching using tidal amplitude for beaching

Landing (Beaching) and preparatory works

• Before commencement of work, all tanks are decontaminated & checked by GPCB
• Sludge is cleaned with sand and packed, transferred to TSDF with the control of

manifest system
• Asbestos is extracted by trained workers with PPEs. It is placed in double sealed

bag and transferred to TSDF

1498
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Dismantling

• Gas free certificate for hot work is obtained under Factory Act

• Destruction of insulation materials on board is not allowed

• Electric cables are cut and sold as it is. Insulations of the cable if

removed, should be transferred to TSDF. Burning of insulation is

prohibited

• Phase-wise dismantling as per local Standard Operating Procedure

REGULATORY REQUIRMENTS ON SHIP
RECYCLING PROCEDURES (2/2)

1499



Infrastructure at Alang
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Safety Health and Environmental Infrastructure available at
Alang to support best practice of safe & environmentally
sound ship recycling

21

1) Safety Infrastructure for training
Static & Dynamic Infrastructure 

 Static: Safety Training Institute : So far more
than1.1 lac workers are trained.

 Dynamic: Personal Protective Equipment(PPEs)
are used by workers, Fully tested by
regulatory authorities Material Handling
Systems are used including winches etc.

2) Safety Infrastructure for fire fighting

1501



Safety Training and Labour Welfare Institute, Alang
22
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Health Infrastructure 

25

 One Red Cross Hospital as funded by GMB for primary 
treatment 

 Another private hospital at Alang is permitted by GMB 
 One Mobile Hospital Van is operated by Ship recycling 

Association 
 One Emergency Service Ambulance is available at Alang

called as 108 Emergency Services 
 One Hospital having 21 beds are being soon 

operationalized by Government of India organization 
Employee State Insurance Corporation(ESIC).

1505
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Red Cross Hospital, Alang, India

Mobile medical van
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MEDICAL, FIRE FIGHTING AND OTHER 
WELFARE FACILITY
 Efforts have been made to improve health care facilities provided to villagers
 Development of hospitals and clinics; and health facilities provided by different

organizations such as the Blood Bank, the AIDS centre, and the Red Cross has
taken place

• Local Hospital run by Indian Red Cross Society - financially assisted by
GMB

• One Mobile Hospital with doctor by ship breaker association
• Full fledge hospital with 15 bed operational at Alang which is proposed

to be enhanced up to 35 beds( Operated Red Cross).
• Dedicated 108 ambulance at Alang is made operational by GMB in the

year 2013
• AIDS Control Project is under implementation by Indian Red Cross

Society
• During 2005-2006, GMB through National Institute of Occupation

Health–An ICMR Institution commissioned Health Risk Assessment
Studies for 400 + labors from all disciplines. Results are not alarming

• Community Sanitation facility

 GMB has procured adequate numbers of fire tenders, foam tenders, water
tankers, and tailor pumps with adequate water storing capacity

27
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Environmental Infrastructure 
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EXISTING ENVIRONMENTAL FACILITIES AT TSDF SITE, ALANG

29

SI Item Capacity 

1 Municipal solid waste cell (Cell No: 3) 30,000 m3

2 Landfill cell for Hazardous waste(Cell No: 4.1) 70,000 m3

3 Landfill cell for Municipal solid waste 30,000 m3

4 Common hazardous waste incinerator 5 Mt/day
5 Fire hydrant system Under ground reservoir 200 m3

Over ground reservoir 5 m3   × 2
6 Effluent treatment plant 30 KLPD

SI Clearances obtained by GMB and validity thereof 

1 Consolidated Consent and Authorization from GPCB, Consolidated 
Consent & Authorization (CCA) to GMB vide  Order  NO. AWH-47082 and 
subsequently CCA amended vide order no  AWH-50809 which is valid up 
to 09th Mar 2016

2 MOEF&CC issued Environmental Clearance to the existing Incinerator 
and Bilge Water Treatment Plant vide their letter No. 10-45/2009-IA.III 
dated 28th Feb 2013

1509



WASTE GENERATION AND DISPOSAL AT TSDF, ALANG SITE AS 
OF 31/07/2015

30

Year
No of 
ship 
Bea-
ched

LDT

Hazardous Waste MSW 

HW  
Generation in  

MT

Kg of 
waste/LD
T of ship)

% of Waste 
to the 

weight of 
the ship

MSW 
generation 

in MT 

Kg of 
waste/LD
T of ship)

% of Waste to the 
weight of the ship ( 

Actually this waste is 
being collected from 
the approach road of 
the Alang ship yard 
not within or from  
the inside of plot 

area) 

2006-07 136 760800 1032.86 1.357 0.13% 46.205 0.061 0.006

2007-08 136 643437 2017.025 3.134 0.31% 828.425 1.287 0.129

2008-09 264 1944162 5027.84 2.586 0.25 % 855.265 0.44 0.044

2009-10 348 2937802 5418.04 1.844 0.18 % 726.175 0.25 0.025

2010-11 357 2816236 8215.31 2.917 0.29 % 729.100 0.26 0.026

2011-12 415 3847000 8318.980 2.162 0.22 % 552.430 0.14 0.014

2012-13 394 3847566 10555.55 2.743 0.27 % 770.550 0.20 0.020

2013-14 298 3059891 7505.890 2.451 0.24% 889.025 0.29 0.029

2014-15 275 2490152 7279.395 2.920 0.29% 305.865 0.12 0.012%

2015-2016 

( upto 

31/10/2015)

97 887349.50 2557.865 2.800 0.28% 338.460 0.038 0.038%
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TSDF ALANG, APRIL 2015 - INCINERATION UNIT 
(CAPACITY 5MT/DAY)

31
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Asbestos Solidification 
work at Landfill Site

TSDF ALANG, APRIL 2015 - LANDFILL SITE

Covering of Landfill Site 
During Monsoon

32
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TSDF ALANG, APRIL 2015 - SAFETY AND FIRE 
FIGHTING SYSTEM

Fire Hydrant System Water Tank  
2,00,000 Ltr Capacity

33

Automatic Fire Extinguishers-
installed at Intermediate Storage Area 

Portable Fire 
Extinguishers Fire Buckets

Operational work with required PPEs
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National Environmental Legislations
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REGULATORY FRAMEWORK FOR SHIP RECYCLING 
AT ALANG TO SUPPORT BEST PRACTICE OF SHIP 
RECYCLING

35

 Custom Act,1962: For import of empty ship for recycling

 Gujarat Factories Rules, 1963 for Safety and Health related aspects in Industries

 Water (Prevention & Control of Pollution) Act, 1974

 Air (Prevention & Control of Pollution) Act, 1981

 Workers Compensation Act, 1987

 Petroleum Rules, 2002 for Gas free and fit for hot work enacted

 GMB Ship Recycling Regulations, 2003 under

 Atomic Energy Regulatory Board Act, 2004 for management & disposal of radio

active waste found in ships

 Hon’ble Supreme Court‘s directions dated 6th September 2007 issued in WP 657/95 –

Procedures for Anchoring, Beaching and Breaking

 Hazardous Waste (Management, Handling and Transboundary Movement) Rules,

2008

 National Ship Breaking Code, 2013: Codified Guidelines comprising of various

statues for Safety Health and Environment management

 Now Govt of India in MOShipping accessed Hong Kong Convention for safe &

environmentally sound ship recycling in November 2019 Ship Recycling Act 2019 is

1515



STEP WISE PERMISSION AND/OR CERTIFICATIONS GRANTED
AT ALANG-SOSIYA SHIP RECYCLING YARD AND AUTHORITIES
INVOLVED (1/2)
Sr.
No.

Step-wise permissions and/ 
or Certifications

Authority

1 Ship recycling yard inspection
for granting permission for
ship beaching

State Maritime Board

2 Anchoring permission of ship
at Bhavnagar Port

State Maritime Board, State Pollution
Control Board & Custom Officer

3 On-board visit to the ship
before beaching in the yard for
hazardous waste inventory

State Pollution Control Board officer

4 Deck review for identification
and marking of Naval
equipments

Customs Officer, State Pollution
Control Board and Atomic Energy
Regulatory Board (AERB) officers

5 No Objection Certificate for
Beaching

State Maritime Board, State Pollution
Control Board and Customs
Department

36
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Sr. No Step-wise permissions and/or 
Certifications

Authority involved

6 Removal and destroying of marked
radio room for Custom-out of Charge
certificate

Custom officer

7 Oil removal and bilge water removal
permission

State Maritime Board

8 Free from Contamination certificate State Pollution
Control Board

9 Submission of ship dismantling plan Ship recycler, State
maritime Board and
State Pollution
Control Board

10 For getting Ship Cutting Permission State Maritime Board

STEP WISE PERMISSION AND/OR CERTIFICATIONS GRANTED
AT ALANG-SOSIYA SHIP RECYCLING YARD AND AUTHORITIES
INVOLVED (2/2)

37
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Benefits from the proposed 
up-gradation project at Alang
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EXPECTED BENEFITS FROM THE UPGRADATION
OF ALANG SOSIA SHIP RECYCLING YARD

39

 Alang contributes 32.6% to the global recycling volume as per the ship recycling data
for the last decade published by IMO.

 After upgradation of yards, there is likelihood of attracting more ships to Alang Sosiya
ship breaking yard, including the ships from OECD/ EU countries due to high
environmental and safety standards

 After upgradation of environment infrastructure at Alang, the % share of Alang in the
global ship recycling volume would increase to about 60% i.e. average 600 ships per
year

 Present recycling capacity of Alang of 450 ships will increase upto 600 ships, which may
accommodate the global volume of about 60% .

 If Alang is the only facility complying with Hong Kong Convention, we may have to
consider expansion of existing recycling yard as per availability of land and other
resources. At Alang about 10% of total global fleet i.e. 100 more vessels can be recycled
from OECD countries directly

1519
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Annexures
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COMPONENT 1:

EXISTING RECYCLING YARD IMPROVEMENT

Back42
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DESIGN OF PROJECT
Component no.1. IMPROVEMENT OF EXISTING SHIP RECYCLING YARD

•Impermeable concrete pavement of 150 m (L) x 60 m (W) or 150 m (L) x 90m (W)
•Embankment of Sheet piles on the sea side of the concrete pavement
•Drain ditch alongside the sheet piles to capture oil or oily water and a Pit of 1m
x 1m x 2m deep to store oil and oil-water
•Oil- skimmer of 1.1m (w) x 2.7m(L) x 1.15m (D)to avoid oil escape during a
heavy rain like that of monsoon.

Back43
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DETAIL DESIGN OF THE YARD IMPROVEMENT 

Number of  plots  to be covered under the project
• 70 plots will be upgraded during 1st Phase along with other ancillary 

infrastructure i.e road, drainage, water supply, sanitation etc.
• Remaining plots will be upgraded during 2nd Phase
Effective tank size
2 m3 tank
Oil separator Recycle yard area
3,600 – 5,400m2  

Nos of 
Plot

Width   (m) Length (m) Area (m2)

47 60 150 9000

23 90 150 13500

Total 70 22500

Back44
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COMPONENT 2: 

HAZARDOUS MATERIAL REMOVAL PRE-TREATMENT
FACILITY (DRYDOCK)

Back45
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DETAIL DESIGN OF THE DRY DOCK

DWT GT LOA Lpp Beam
Draft 

Ballast 
Loaded

Empty 
Ship 
Draft

Max.  
Draft

Ton Ton m m m m m m

177,500 88,541 289 279 45 10.0 5.7 17.95

Dock Basin
Length of Dock - 300 m
Width of dock - 50 m 
Height of dock - 11.5m 
Dock Deck Elevation +10.0 m above CD.
North quay
Length - 400m
Width - 35m
South quay
Length - 400m 
Width - 35m
The above dock will also be utilized for 
Repairs of Small Vessels i.e Tugs, barges etc

Design Ship Size (Operation & Planning) : 177500 DWT

Back46
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Design of the Dry Dock
Image of Offshore Dry Dock

Back47
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Lay out plan for Dry Dock & Causeway 

48 Back
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COMPONENT 3:

ENVIRONMENTAL FACILITIES

Back49
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DETAIL DESIGN OF THE ENVIRONMENTAL FACILITIES

There are four types of  environmental facilities

1. Oil recovery system
This system refines the oil from the high oil contained waste water and 
reproduce  the usable oil from the waste water.

2. Oil treatment system
This system treats the oil or hazardous contained waste water and turns
into environmentally friendly waste water so that the waste water can be
discharged to the sea or plantation .

3. Incinerator system
During the process of the ship recycling and the waste water treatment
system, the sludge and by using incinerator the amount of the sludge can be
reduced and amount capacity or the life time of the land fill place can be
extended.

4. Utility facility if any
This provide the water or electricity and other utility for the ship recycling 
process.

Back50
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DETAIL DESIGN OF THE ENVIRONMENTAL FACILITY

Sea

Recycle yard

Collection of Waste oil and 
oil contained water

Storage Tank

Recover Oil Tank

Discharge into the sea with 
the condition meets effluent 
standard or plantation 
purpose

Oil sludge

Waste water sludge
Part 3
Incinerator
Plant

Ash to be Landfill

Part 4
Utility Plant for
this Plant

Supply to Plant

Electrical 
power

Industrial 
water

Oil separator

Centrifugal separator

Part 1
Oil Recovery
Plant

DAF Unit

Water treatment

Part 2
Oil contained water
Treatment Plant

Recovered recycling oil is to be 
used as boiler fuel oil as well.

The process of the environmental facilities

Back51
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DETAIL DESIGN OF THE ENVIRONMENTAL FACILITY

Plant Capacity
Waste Oil Recovery System - 2t/h ×2 systems
Oil Contained water Treatment System - 15t/h×2
Incinerator System - 0.5t/h×2 systems

Generated Waste Water from tank cleaning
Amount of Waste water - 60,000KL/y max.

Oil Contained water - 48,800KL/y max.
Emulsion water - 7,200KL/y max.
Oil - 4,000KL/y max.

Plant Site in existing approved TSDF
Area - 75m × 100m
Location - Existing 

Back52
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Lay out Plan for proposed Environment Management 
Facility
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Process Flow Diagram of Proposed 
Incinerator (1 MT/Hr)
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Process Flow Diagram of Oil Recovery 
System (4 KL/Hr)
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COMPONENT: 4

LABOUR WELFARE INFRASTRUCTURE

Back56
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Lay out plan for Housing, Hospital & other associated facilities
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Alang		labour	Welfare	
Infrastructure	including	
Hospital	Facilities,	sqm

Community	
centre,
sqm

Community	
School,
sqm

Total,
Sqm	

Built	up	Area,	
Sqm

80000 1500 3200 84700

Recreation	
Area,	Sqm

‐ 7500 10000 17500

Total Area (Built	up	+	recreational	area) 102200

LABOUR WELFARE INFRASTRUCTURE
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Corrected Copy  

As per Order dated 3rd February, 2015 in M.A. No. 
73/2015. 

BEFORE THE NATIONAL GREEN TRIBUNAL 
PRINCIPAL BENCH AT NEW DELHI, 

NEW DELHI 
 

Appeal No. 04 of 2012 

  

In the matter of: 

1. Nirma Ltd. 
Nirma House 
Ashram Road, 
Ahmedabad 

 
             ……. Applicants                                                        
 

Versus 

1.  Ministry of Environment &Forests 
Government of India 
Parayavaran Bhawan, 
CGO Complex, 
Lodhi Road, New Delhi- 110003 
  

2. Revenue Department 
(Through: Secretary) 
State of Gujarat 
Sachivalaya, Gandhi Nagar, 
Gujarat 
 

3. Gujarat Pollution Control Board 
Through its Member Secretary 
Sector 10-A, Parayavaran Bhawan 
Opp. Bij Nigam 
Gandhinagar-382010 
 

4. Shree Mahna Bandhara Khetiwadi 
Pariyavaran Bachav Samittee, 
Through its Secretary 
At SPO Madhiya 
District Bhavnagar,  
Gujarat 
 
                                                         ……Respondents 

     

Counsel for appellant: 
Mr. Dushyant Dave, sr. advocate along with 
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Mr. Ramesh Singh, Mr. Prashanto sen, Mr. Ashish  
Goel and Ms. Anushruti, Advs. for appellant 

 

 
Counsel for Respondents:     
Mr. Vikas Malhotra and Mr. M.P. Sahay Advs.  
for respondent No. 1 
Ms. Preeti Bhardwaj and Mr. Dhruve Pal Adv.  
for Ms. Hemantika, Advs. for respondent no. 2 & 3. 
Mr. Anand Yagnik and Mr. Abhimanue Shrestha,  
Advs. for Respondent no. 4 
 
 
Present: 
Hon’ble Mr. Justice Swatanter Kumar (Chairperson)  
Hon’ble Mr. Justice U.D. Salvi (Judicial Member)  
Hon’ble Dr. D.K. Agrawal (Expert Member)  
Hon’ble Mr. Dr. G.K. Pandey (Expert Member) 
 

 

JUDGMENT 

Per U.D. Salvi J.(Judicial Member) 

            Dated: 14th January, 2015 

 

1. The Present Appeal is preferred against the order dated 1st 

December, 2011 issued by the Respondent No. 1- Ministry of 

Environment and Forest (shortly referred to MoEF) under 

section 5 of the Environment (protection) Act, 1986 

(“hereinafter referred to as the Act”) to revoke the 

Environment Clearance dated 8th December, 2008 to the 

cement plant (Cement plant 1.91MTPA, 1.50 Clinker), Coke 

oven plant (1.5 LTPA), and Captive Power Plant (50 MW) to 

be established and operated near village Padhiyarka Taluka, 

Mahuva, District Bhavnagar, Gujarat.   
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2. Briefly, speaking it is the case of the appellant that the 

Environment Clearance granted after detailed and 

transparent enquiry in accordance with the provision of 

Act/Rules has been reviewed and recalled on account of 

extraneous and political considerations.  A glance at the 

impugned order dated 1st December, 2011 gives paranomic 

view of respondent’s case.  It appears that the Expert 

Committee of five independent reputed scientists was 

constituted by the Hon’ble Supreme Court of India vide 

order dated 18th March, 2011 in special leave to appeal (civil) 

no. 14698/2010 from the Judgment and order dated 26th 

April 2010 in 3477/2009 of the High Court of Gujarat at 

Ahmadabad disposing of the petition (PIL opposing setting 

up of the cement plant with captive electricity generation 

plant in question) to visit the site and answer the following 

issues: 

a. Whether the lands in question were wet lands/water 

bodies? 

b. Whether the project could come up on such 

wetlands/water bodies and if so what would be its 

impact on Environment? Would it lead to 

Environmental degradation? 

c. If at all the project could come up what steps the user 

agencies would take in the interest of Environment 

Protection; 

d. Prescribed current situation of the project may also be 

indicated by the Expert body. 

 
3. In pursuance to the report of the Expert Committee, the 

impugned order further reveals, the EAC recommended 
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revocation of the environment clearance on the ground 

that it was initially accorded on undisclosed and 

incorrect postulates; Acting on the order dated 9th 

September, 2011 of the Hon’ble Supreme Court in the said 

SLP, the MoEF on examination of the material on record, 

namely, the Expert Committee report and the record of 

hearings given to the project proponent and the additional 

documents submitted by the project proponent revoked 

the environment clearance granted to the project of the 

appellants referred to herein-above. 

4. Some of the facts giving the background of the land 

allotted to the project proponent, admeasuring 268-86-52 

Ha. of villages Vangar, Padhiyarka and Doliya for total 

consideration of Rs. 8,30,39,736/- by the State 

Government vide order dated 27th December, 2007 can 

hardly be disputed.  Topo sheet of the year 1952 of the 

land in question described the terrain as a waste land.  On 

17th July, 1978 the Government of Gujarat appointed a 

High Level Committee for the purpose of chalking out 

programme for fixing priority of works to be undertaken to 

arrest salinity ingress in the coastal areas of Saurashtra 

and Kutch.  On 2nd March, 1983 the Committee 

recommended the construction of Bandharas and 

indicated detail regulation amongst other measures to 

arrest salinity ingress from flooding the areas of 

cultivation.  On 25th May, 1999 the Collector, Bhavnagar 
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passed an order transferring Government waste land and 

Gaucher land totalling to the tune of 222-06-24 Ha.(58-

07-26 Ha. of village Doliya and 163-98-98 Ha. of village 

Padhiyarka) to Executive Engineer, Salinity Control 

Department, Bhavnagar for the purposes of developing 

Samadhiyala Bandhara. On 17th June, 1999 the collector 

Amreli passed an order transferring Government waste 

land as well as Gaaucher land totalling to the tune 178-

55-03 Ha. (103-55-03 Ha. of village Samadhiyala and 75-

00-00 Ha. of village Patva) of Taluka, District Amreli to the 

Executive Engineer Salinity Control Department, 

Bhavnagar.  Thus, the total land transferred in favour of 

Executive Engineer, Salinity Control Department for the 

aforesaid purpose was 400-61-27 Ha. Necessary order of 

transfer was passed after the order of resumption was 

passed in respect of Gaucher land as per the provisions of 

108 of Panchayats Act.  The construction work of 

Samadhiyala Bandhara was over in the July, 2000.  

5. According to the appellant an application for grant of land 

of Vangar, Padhiyarka and Doliya was made to the 

Collector on 24th February, 2002.  On 5th April, 2004 the 

Mamladar, Mahuva gave his report in respect of demand 

of the land referred to above with following 

recommendations;  

I. The land in question is not claimed by any Government 

or Private Body and is also not useful for agricultural. 
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II. Gram Panchayat of village Vangarhas passed resolution 

agreeing to allot land in question including the Gaucher 

land to M/s Nirma Ltd.  

III. Part of the land in question was transferred to the 

Salinity Control Department, but the said Department 

does not require the land anymore and so the same 

may be transferred to M/s Nirma Ltd.  

IV. Mahuva Taluka it is not a developed area having no 

industry and hence the proposed plants will provide job 

opportunities to local villagers who may not have to 

migrate to other places seeking jobs which will also help 

for overall development of the area.    

 

6. The Gujarat Pollution Control Board (GPCB), the 

respondent no. 3, opined on 30th April, 2004 that the 

Board has no objections for the allotment of proposed 

land to the project proponent, provided, it shall obtain 

environment clearance from MoEF, New Delhi as per the 

EIA Notification dated 27th January, 1994. The Executive 

Engineer, Salinity Control Department, Bhavnagar gave 

his report on 22nd April, 2004 favouring the proposed 

transfer of land of Samadhiyala Bandhara to the company.  

The Salinity Control Department on 13th December, 2005 

gave a report in the matter of releasing some of the 

Bandhara land for industrial purposes subject to certain 

terms and conditions. Following a public hearing held the 

Executive Engineer, Salinity Control Department, 

Bhavnagar gave a positive report for allocation of the land 

in question to the project on 16th May, 2006.   
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7. It is an undisputed fact that the policy regarding the 

Conservation of wet land was issued by MoEF on 2nd 

February, 2007; and an application for grant of 

Environmental Clearance to the project was made by the 

appellants to MoEF on 5th September, 2007.   

8. On this backdrop, admittedly, the Government of Gujarat 

passed resolution approving the grant of land ad measure 

268-52-5 Ha. of the said villages to the Company on some 

material terms and conditions.  Which are reproduced 

herein below:  

“iv) For equalizing the storage of rainwater, the 
company would undertake necessary digging of the 
lands of S.Nos. 27 and 179 of Samadhiyala village, 
which is Government waste/gaucher land at its own 
expense as suggested by the Superintending 
Engineer, Central Design Organisation Gandhi 
Nagar. 
v) Three channels i.e. two approach channels with 
one connecting channel, will have to be made as 
suggested by the NWRWS&K Department to draw 
the rain water in Samadhiyala Bandhara and the 
repairs and maintenance of these channels will have 
to be made by the company at its own expenses.  
Further, in case of any damage caused due to rainy 
water, the company will be solely responsible to 
carry out the works in that regard at its own 
expense.  
vi) The company will have to make separate 
arrangement for necessary quantity of water 
required for drinking and industrial use and that it 
would not make use of the bandhara water, directly 
or indirectly.  
vii) The company will have to carry out the additional 
work as suggested by the Central Design 
Organisation, Gandhi Nagar by making reverse small 
channels, i.e. reverse gradient channels for 
conveying water at the field locations.  
Viii) The company will have to carry out all the above 
works under Control of NWRWS&K Department. 
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9. The Collector Bhavnagar passed consequential order 

allotting the aforesaid land to the company for setting up 

the said project on 16th April, 2008. 

10. Chronology of events leading to the grant of environment 

clearance in question is as under: 

1. On 5th September, 2007 an application for environment 

clearance was made to MoEF. 

2. On 27th February, 2008 terms of Reference (TOR) was 

issued by the MoEF.  

3. On 14th July, 2008 draft EIA report was submitted to 

GPCB. 

4. On 1st August, 2008 Notice of Public Hearing was given 

by the GPCB in Gujarati as well as English newspaper.  

5. On 9th September, 2008 the GPCB conducted public 

hearing in the matter of Environment Clearance to the 

project and the minutes are sent to MoEF.  

6. On 6th October, 2008 the final EIA report submitted to 

MoEF. 

7.  On 8-11th December, 2008 the MoEF granted 

environment clearance to the appellants.   

8. On 17th December, 2008 a newspaper advertisement 

regarding the grant of environment clearance appears 

in Indian Express and Aaj Kal.   

9. On 17th December, 2008 Collector Bhavnagar 

conducted a public hearing in respect to the land 

allotted to the Nirma Ltd. 

11. The Respondent No. 4 Shree Mahuva Bandhara Khetiwadi 

Pariyavaran Bachav Samittee filed PIL-SCA 3477/2009 

opposing the said project before the Hon’ble Gujarat High 

Court on 25th March, 2009.  This was followed by grant of 

consent to establish the said cement and captive power 
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plant by the GPCB on 25th May, 2009.On the representation 

made by  Dr. Kanubhai Kalsariyad, the State Government 

appointed an expert committee headed by Shri S.K Shelat, 

then  learned Advisor to Hon’ble Chief Minister and other 

experts in the field to visit the site, hear representations of 

the affected persons, consider the suggestions and 

objections, obtain reports/opinions source from various 

experts in the field and to report to the Government on the 

issue, on 29th May, 2009.  The Hon’ble High Court directed 

the appellants to place their grievances before the said 

Committee and the Committee was directed to take note of 

the same including the note of other aspects in the matter 

and to take proper decisions accordingly, vide order dated 

26th June, 2009.  The Shelat Committee accordingly gave its 

report on 4th August, 2009.  The State Government formed a 

sub-committee of the ministers to consider the said report 

and the said sub-committee gave its report and made 

following recommendations on 19th November, 2009: 

(i) Out of the initial allotment of 268 hectares of land 

to the company for its proposed cement project, 54 

hectares of land from the south should be returned 

back to the State Government and that the 

company should give consent in writing about the 

same. 

(ii) Out of the aforesaid 54 hectares of land, after 

leaving periphery area, the company should deepen 

40 hectares of land so as to increase the water 

capacity to the extent of 22.7 %. 
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(iii) As per the expert opinion of the Government of 

India undertaking called WAPCOS, the company 

should deepen about 62 hectares of land out of the 

available area of 75 hectares, so as to increase the 

capacity of Bandhara water by 21.23 mcft (million 

cubic feet). The company shall have to undertake 

the said activity under the guidance of the 

Irrigation Department. 

12. According to the appellant there occurred heavy monsoon in 

the year 2005 resulting in temporary submergence of 

Bandhara land for a few months; and the sub-committee 

had taken into considerations the record figures in respect 

of submergence of land in the said year into consideration 

as benchmark for calculating the rain water conservation 

capacity of Bhandhara land for the purposes of making the 

aforesaid recommendations.  The State Government issued a 

GR dated in terms of the recommendations made by the 

sub-committee in its report dated 19th November, 2009.  The 

appellants gave a written consent to surrender 

admeasuring54 Ha. as per the GR 8th December, 2009 on 9th 

December, 2009. 

13. The Hon’ble Gujarat High Court vide order dated 16th 

December, 2009 directed the appellants to demarcate 54 Ha. 

of land; and accordingly on the 54 ha. of land of village 

Doliya was demarcated and surrendered by the appellant on 

23rd December, 2009. 
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14. After hearing the parties and considering the facts and 

material on record, particularly, the Government order dated 

16th April, 2008 allotting 268.86.56 Ha. of land on certain 

conditions, detailed report of the salinity division on the 

impact of construction of factory on the Bhandhara 

reservoir, Shelat Committee report GR- 8th December, 2009.  

Shailesh R Shah’s Case, various pronouncement of the Apex 

court and appellants willingness to surrender additional 46 

Ha.of land, the Hon’ble High Court of Gujarat disposed off 

the PIL-SCA3477/09 with the following directions: 

 26. Under the circumstances, this petition is disposed of 

with following directions: 

1) Respondent No. 4 Company shall, in addition to 54 

hectares of land ordered to be surrendered by the 

Government in its order dated 8th December 2009, 

surrender further 46 hectares of land indicated in the map 

at Annexure I to the affidavit dated 16th April 2010, copy of 

which map is attached to this Judgment at Exh. A and shall 

include any land to be occupied by canals which company 

is obliged to construct; 

2) Respondent No. 4 Company shall strictly adhere to its 

obligation to construct canals A,B and C shown in the 

official maps and maintain the same as directed by the 

Government and further ensure that it is desilted 

periodically, so that the flow of rain water from the 

surrounding areas to the Reservoir is not obstructed; 

3) Respondent No. 4 Company shall excavate and deepen 75 

hectares of Government waste land as directed by the 

Government; 
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4) Respondent No. 4 shall excavate and deepen part of 54 

hectares of land returned by it under the Government order 

dated 8th December, 2009; 

5) Respondent No. 4 shall excavate and deepen any part of 

the additional 46 hectares of land as may be suggested by 

the Government.  For this purpose, the Government shall 

have a survey carried out and make suggestions for 

excavation of the land as per the topography of the area to 

ensure that this additionally surrendered land also forms 

part of Samadiyala Bandhara and increase the water 

carrying capacity of the Reservoir. 

6) Respondent No. 4 Company shall not use any water form 

reservoir for its activities. 

7) Respondent No. 4 Company shall ensure that its activities 

shall not pollute or contaminate the Reservoir water in any 

manner. 

8) It will be open for the respondent no. 4 Company to 

recommence its construction of the factory on condition that 

within four weeks from today, the company after proper 

measurements by the DILR surrenders further 46 hectares 

of land as already directed herein above; 

9) The Government shall ensure that respondent no. 4 

Company has complied with all the above directions before 

issuing certificate of completion of construction or before 

granting permission to start the factory; 

10) The Government shall, on the basis of the records of rainfall 

in the region and the total amount of water collected in the 

Reservoir immediately after the monsoon, judge whether on 

account of setting up of the factory there has been any 

significant reduction in income of the fresh water in the 

Reservoir.  If so, the Government shall require respondent 

No.4 Company to take such remedial measures as may be 

found necessary. 
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15. Order disposing of SCA No. 3477/2009 was challenged by the 

respondent no. 4 and one Khimja Bhai Barariya by preferring 

a two separate SLP’s into (SLP No. 1501/10 and SLP No. 

14698/10 respectively) before the Hon’ble Apex Court in the 

Month of May, 2010.  A Review Petition seeking review of the 

Judgment and order dated 26.04.2010 being MCA No. 1473 of 

2010 was also filed by the same parties initiating the SLP on 

14.06.2010.  On the orders of the Hon’ble Apex Court the 

Review Petition was expeditiously heard and dismissed on 

27.09.2010. 

16. During pendency of the SLP’s before the Hon’ble Apex Court 

the respondent no. 1 MoEF issued a notification regarding 

Wetland (Conservation and Management) Rules 2010 on 

04.12.2010.  However, the MoEF filed an affidavit supporting 

the project pursuant to the directions of the Hon’ble Apex 

Court in the said SLP on 08.01.2011. 

17. According to the appellants the MoEF took U-turn as to the 

validity of the project and the environmental clearance 

granted to it at the instance of one Ms. Sunita Narayan who 

addressed an email to the then Hon’ble Minister of 

Environment and Forest Mr. Jairam Ramesh to have a re-

look into the project.  The MoEF sought adjournment, when 

the aforesaid petitions came up before the Hon’ble Supreme 

Court for hearing on 17.01.2011, in order to buy time to start 

the process of reversing the environmental clearance granted 

to the project previously.  The MoEF appointed an Expert 
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Committee of 7 Members headed by Prof. C K Varshney to 

check the ground situation on 21.01.2011.  Even before the 

Committee has visited the project site the Hon’ble Minister of 

MoEF Mr. Jairam Ramesh publicly declared that the 

appellants plant was situated on the wetland on 03.02.2011.  

Varshney Committee reported that Samadhiyala Bandhara 

possessed all the characteristics features of wetland 

ecosystem.  The report was considered by the EAC in its 

meeting held on 22nd/23rd.02.2011.  On 11.03.2011 a show 

cause notice was issued to the appellants under section 5 of 

environment (Protection) Act 1986 to show cause as to why 

environmental clearance accorded to the project should not 

be revoked.  This notice was challenged by the appellants 

before the Gujarat High Court in writ petition being SCA No. 

3542 of 2011.  The Hon’ble High Court issued the notice but 

refused to grant stay in the said writ petition.  The appellants 

therefore moved the Hon’ble Apex Court by preferring an SLP 

bearing no. 559 of 2011 against the refusal to grant stay by 

the Hon’ble High court of Gujarat.  

18. When the bunch of said SLPs preferred by the respondent no. 

4 and another came up for the hearing before the Hon’ble 

Supreme Court on 18.03.2011 the Learned Solicitor General 

submitted that he would like to revisit the environment 

clearance granted to the project and there upon the Hon’ble 

Apex Court directed the Expert Appraisal Committee of the 

MoEF to call for the report of an Expert Body consisting of 5 
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independent reputed scientist who were to visit the site and 

answer the following issues: 

(a) Whether the lands in question were wet lands/ water 

bodies; 

(b) Whether the project could come up on such wet 

land/water bodies and if so, what would be its impact on 

environment? Would it lead to environmental 

degradation? 

(c) If at all the project could come up, what steps the user 

agency should take in the interest of environment 

protection; and  

(d) The precise current status of the project may also be 

indicated by the Expert Body,   

and further directed the MoEF to take decision upon the 

report of the Expert Body.  The Expert Body was directed 

to give hearing to the project proponents and the 

objectors to the project.  Learned Counsel appearing on 

behalf of the appellants the project proponents there 

upon made a statement before the Hon’ble Apex Court 

that the writ petition filed by them in the Hon’ble High 

Court would be withdrawn.  

19. Accordingly, 5 Member Expert Body comprising of 

Independent Reputed Scientists headed by Prof. C. R. Babu 

was appointed to go into the fact situation and answer the 

aforesaid questions raised by the Hon’ble Apex Court.  Later 

on one Mr. Paritosh Tyagi, Ex-Chairman of the Central 
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Pollution Control Board was included in the body of experts 

at the instance of the Project Proponent. This Expert Body 

gave its findings upon making certain inquiries.  According to 

the Expert Body headed by Prof. Babu (for short herein after 

referred to as Prof. Babu Committee)the Project site lies 

within the water spread of catchment, and the water run-off 

terrain of Samadhiyala Bandhara; and what earlier was a 

costal saline natural eco system was converted into fresh 

water man-made eco system providing assistance of lift 

irrigation.  According to the Prof. Babu Committee, the site 

may be classified only as a wet land and water body and the 

existence of the plant at the site is incompatible with ecology 

and the Project may not be proceeded with. 

20. Prof. Babu Committee Report was placed before the Hon’ble 

Apex Court.  The Hon’ble Apex Court while passing the order 

dated 9th September, 2011, observed that the narrow issue 

which arose for determination in a said Special Leave 

Petitions was whether the EC has been obtained by 

suppressing the material fact.  The Hon’ble Apex Court 

noticed that the EAC in its Report dated 5th May, 2011 had 

concurred with the view expressed by the eminent scientist 

saying that the site has been appropriately re-classified as 

water bodies, and a Show Cause notice was issued by MoEF 

on 11th May, 2011 to Nirma Ltd accordingly, and therefore 

MoEF was obliged to the decide whether clearance dated 8th 

December, 2008 should or should not be revoked.  The 
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Hon’ble Apex Court directed the Appellant’s Nirma Ltd., to 

give its objection / reply to the report dated 5th May, 2011 of 

EAC as also to the Show Cause Notice dated 11th May, 2013.  

The MoEF was directed to take its decision on revocation of 

the clearance dated 8th December, 2008 on the said of the 

objection / reply as aforesaid within 3 months from the date 

of the order dated 9th September, 2011.  The Hon’ble Apex 

Court also drew the attention of the MoEF to the directions 

passed in Lafarge Umiam Mining Private Ltd. v. Union of 

India, case  (2011 (7) SCC 338) requiring framing of questions 

in appropriate cases wherever MoEF deemed fit and refer 

those questions to the experts (institutions) from its panel.   

21. According to the Appellants, they undertook study on the 

issue of waste land through Department of Environmental 

Science and Engineering GJU Institute of Science and 

Technology, Hisar, Haryana, and as the study undertaken 

was not completed, it could not submit its additional / 

supplementary reply to the Respondent No. 1 (MoEF) and 

explain its position vide letter dated 23.11.2011addressed to 

the MoEF.  The Appellants also informed the MoEF that they 

would be seeking appropriate directions from the Hon’ble 

Apex Court in that regard on 9.12.2011. The Appellant 

submits that the Respondent No. 1 (MoEF) without giving any 

heed to their request for granting one more opportunity for 

final hearing on critical issue proceeded to pass impugned 

order / direction dated 1.12.2011 with undue haste. 
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22. On 9.12.2011 the Hon’ble Apex Court was apprised of the 

impugned order, whereupon the Hon’ble Apex Court disposed 

of the aforesaid SLPS accepting the request of the Appellants 

to proceed against the impugned order in accordance with 

law.   

23. It is on this back drop the present appeal has come up for 

hearing before us.  Suffice it to state that the Respondent No. 

1 (MoEF) has refuted the case of the Appellant and on the 

other hand the Respondent No. 2 and 3, the State of Gujarat 

and Gujarat Pollution Control Board maintain that the land 

in question was waste land / gauchar land/ intwado land 

and not a wet land / water body and the relevant revenue 

record makes a reference accordingly. According to the 

Respondent No. 3 (Gujarat State Pollution Control Board) a 

reference to Bandhara was made in the public hearing 

conducted for the grant of environmental clearance and there 

is no adverse environment impact of the Project on the land / 

Bandhara in question.  The Respondent No. 4 is the most 

vociferous contending parties amongst the array of 

Respondents and has vehemently refuted the case of the 

Appellants and urged for the revocation of the environment 

clearance to be maintained both on the points of law and 

facts.   

24. During the pendency of this Appeal, the Expert Members of 

the Bench inspected the Project site in question twice in order 

to have clear perspective with the reference to the waste land / 
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water bodies Bandharas and adverse effect of the Project on 

the environment.  First visit to this site in question of the 

Expert Members was during June 7-9, 2013.  However, the 

Respondent No. 1 and Respondent No. 4 filed applications 

(M.A No. 504/2013 and 497/2013 respectively) for staying the 

operation of the order of the Tribunal for site inspection by the 

Expert Members passed on 20th May, 2013.  Parties were 

heard and these applications were duly dismissed on the same 

day.  Inspection of this site by the Expert Members was 

conducted as ordered vide order dated 20th May, 2013. 

Interestingly on 23rd August, 2013 a common prayer was made 

by the Learned Counsel appearing for the parties asking for 

second visit to the site in monsoon season for assessing 

complete and comprehensive situation with regard to wet 

land and likely damage to the water body.  The request for 

second visit was acceded to by us and accordingly a second 

inspection of the site in question was conducted by Expert 

Members on 7th September, 2013. Pertinently the Expert 

Members during their first visit in June 2013 observed that 

the Bandhara was totally dry despite goodover short period (75 

mm rainfall recorded at Bhavnagar on 7th June, 2013).  On the 

second visit in September, 2013 the Expert Members observed 

that the Bandhara was almost at full level with shallow level 

depth all over in submergence and growth of aquatic 

vegetation and presence of few water/migratory birds.  They 

further the observed that no part of the Proposed plant was 
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under submergence and the joint areas beyond the boundaries 

of the proposed cement plant were having a shallow water 

accumulation.  Though there have been misgivings about the 

inspection done by the Expert Members of the Bench, we may 

like to clarify that the concept of inspection of any property or 

thing by the adjudicatory authority – the court is not alien to 

the judicial process and the procedure adopted by the courts. 

Order XXVIII Rule 18 of the Code of Civil Procedure provides 

for the local inspection by the court. Local inspection of any 

property or thing is undertaken by the Judge or adjudicating 

authority for the purpose of understanding appreciating and 

better following of the evidence adduced by the parties and to 

bring acuity to the judicial view in relation to the evidence 

placed before it.  Material placed before us by the parties 

including various Committees / Expert Body Reports can 

therefore be better appreciated by us in light of the 

observations made by the Expert Members for dispensation of 

Justice.  

25. Before we appreciate the factual matrix of the case it is 

necessary to determine the scope of the Appeal in light of the 

Judgments passed by the Gujarat High Court and the Hon’ble 

Apex Court in the matters inter se parties.  Admittedly, the 

environmental clearance dated 11-12-2008 accorded to the 

cement plant, Coke Oven plant and the captive power plant in 

question did not find any challenge in the manner prescribed 

under the law in force then from any quarters except the PIL 
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(SCA3477/2009) preferred before Gujarat High Court by the 

respondent no. 4 herein. From the perusal of the Judgment 

dated 26-4-2010 passed by the Hon’ble High Court of Gujarat 

in the said petition, it appears that the main grievance of the 

petitioners therein was in respect of the allotment of land by 

the Government of Gujarat for setting up of such plant in the 

middle of sweet water reservoir created by the construction of 

250 meters long waste weir called Samadhiyala Bandhara; and 

the proposed site of the plant also occupied the land falling in 

catchment area of reservoir; and construction of the cement 

plant in such circumstances would destroy the entire 

reservoir.  The respondents therein dismissed this application 

as ill-founded and contended that the capacity of the reservoir 

upon implementation of the recommendation of the Expert 

Committee as directed by the Government would increase and 

setting up of cement plant would generate local employment.  

The Hon’ble High Court of Gujarat took into account the facts, 

which prompted construction of Samadhiyala Bandhara and 

its dual purpose arresting - ingress of sea water with 

consequent resolution of salinity problem and creation of 

sweet water reservoir with an estimated capacity of 62.31 

million cubic feet.  A fact that the land going in the 

submergence due to said Samadhiyala Bandhara mainly came 

from Government waste land as well as part of Gaucher land 

from surrounding villages, which the village panchayats 

agreed to surrender to the Government was also taken into 
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account by the High Court.  It was also taken into 

consideration that nearly 100 Ha. Of land out of total land 

allotted i.e. 268.86.52 Ha. was part of Bandhara reservoir and 

there could be reduction in capacity of the reservoir to the 

extent of 21.18 million cubic feet of water.  It appears that the 

Hon’ble High court had in its view while passing the said 

judgment a report from the salinity division recommending 

certain measures for meeting the challenge posed by reduction 

of capacity of the reservoir due to the proposed allotment of 

land as well as the recommendations made by the High Level 

Committee headed by Shri Shelat, Advisor to the Chief 

Minister and the State Government’s action on the said report 

to pass directions to the company Nirma Ltd.  to return 54 Ha. 

of land which formed part of Samadhiyala Bandhara and to 

deepen 40 Ha. of the said land for increasing the water 

carrying capacity of the reservoir by 22.7 per cent.  M/s Nirma 

Ltd. bowed down to the recommendations made by the Shelat 

Committee and agreed to carry out the directions passed by 

the state government to deepen the land in addition to 75 per 

cent of government waste land to be deepened and to provide 

for 3 different channels after measuring 13 meter in width 

following 3 sides of the factory to ensure free flow of water 

from surrounding areas into the reservoir on this back drop 

Learned Counsel for petitioners  therein  Vehemently 

contended that the land allotted to the Nirma Ltd. was part of 

the water body and in view of the Judgement passed by the 
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Division Bench in case of Shailesh R. Shah’s case no part of 

such land can be alienated much less granted to the private 

companies. He also point out from the satellite imagery of the 

area in question that water gets collected during monsoon 

where the land has been allotted to the company and 

measures suggested to compensate the loss of land and in flow 

of water are not adequate he further contended that the state 

government had not even notified Samadhiyala Bandhara as 

the water body despite the directions issued by the Division 

Bench of the Gujarat High Court in the case of Shailesh R 

Shah (Supra). Besides laying stress on the decision of the 

Division Bench of the High Court of Gujarat in relation to the 

water bodies in the case of Salesh R Shah (Supra) the 

petitioner therein cited several decision of the Hon’ble Apex 

Court-Countering these submissions, several judgments of the 

Apex Court were also cited by the contending respondent M/s 

Nirma Ltd. we need not detain ourselves much on the 

submissions of the rival parties in light of the judgments cited 

by them as we do not propose to sit in Judgement over the 

decision of the Hon’ble High Court of Gujarat. Suffice it to say 

that the Hon’ble High Court of Gujarat did consider these 

judgments and the rival submissions and took into account 

respondent no. 4 M/s Nirma Ltd’s willingness to surrender 

further 46 Ha. of land excluding area comprising of canals to 

be constructed by the company in addition to surrender of 54 

Ha. of land pursuant to the Government order and proceeded 
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to answer the pertinent question as to whether all the 

measures provided by the Government coupled with surrender 

of additional 46 Ha. of land was sufficient to safeguard, protect 

and preserve the Samadhiyala Bandhara reservoir so as to 

permit the respondent no. 4 company to carry on with the 

further construction of the cement factory. 

26. The Hon’ble High Court of Gujarat was of the view that with 

certain minor fine tuning conditions to surrender the land by 

the company was sufficient to safeguard, protect and preserve 

Samadhiyala Bandhara reservoir and with further surrender of 

46 Ha. of land the company would have surrendered equal 

area of land going under submergence.  It appears from the 

reading of the said judgment that the principle of sustainable 

development was at the back of the mind of the Hon’ble High 

Court of Gujarat while delivering the said judgment.  This 

could be perceived from the para 24 of the Judgment. 

27. Pertinently,  the Hon’ble  High Court of Gujarat after hearing 

the parties dismissed the Review Application preferred by the 

petitioners in special 3477/2009, on merits and the petition 

for special leave to appeal (civil) (14698/2010) preferred 

against the Judgment and order dated 26-04-2010 passed by 

the Hon’ble High Court of Gujarat in SA 3477/2009, was 

disposed of following the statement made on behalf of M/s 

Nirma Ltd that the competent authority under Environment 

(Protection) Act, 1986 had passed an order against Nirma on 

1st December, 2011 and the company would proceed in appeal 
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before us vide order dated 9th December, 2011.Thus the entire 

controversy over the project being established on the land in 

question came to an end except the narrow issue whether 

environmental clearance dated 8thDecember, 2008 had been 

obtained by suppressing the material facts. This could be read 

from the prelude to the order dated 9th December, 2011 

disposing of the said petition. 

28. On 18th March, 2011 the Hon’ble Apex Court without 

expressing any opinion on merits of the case sought answers 

to certain pertinent questions as regards the nature of the 

land in question and its impact on environment as well as the 

current states of the project from the expert body consisting of 

5 independent reputed scientists and directed the MoEF to 

take its decision uninfluenced by any observations made in 

the pending proceedings. In light of the answers given by the 

expert body.  The Hon’ble Apex Court On 9th September, 2014 

observed that the narrow issue before the MoEF was whether 

his decision of granting environmental clearance should be 

recalled being based on the footing that the cement plant 

would be constructed on the waste land and the MoEF was 

required to decide whether environmental clearance should or 

should not be revoked.  The Hon’ble Apex Court set the 

calendar for taking appropriate decision in the matter by the 

MoEF and directed the MoEF to complete the exercise of 

decision making within 3 months from the date of the said 

order.  It is pursuant to these directions that the impugned 
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decision was taken and the Hon’ble Apex Court having found 

nothing more to consider on merits disposed of the said 

petitions by order dated 9th December, 2011.  Thus, we have 

only to examine in the present appeal whether the action of 

revocation of the environmental clearance on the ground of 

material suppression of fact was justified or not.  No other 

issues by virtue of the Judgments passed by the Hon’ble High 

Court of Gujarat and the Hon’ble Apex Court, therefore, 

survive for our consideration.   

29. Learned Counsel for the appellant at the outset submitted that 

the Central Government could not have done or revoked the 

environment clearance granted to the project by due process of 

law in directly by invoking the provisions of Section 5 on the 

specious premise of the land being “wetland as per Ramsar 

Convention” which otherwise could have been directly done by 

duly declaring the same land as wetland-an ecologically 

sensitive area.  He pointed out from the revenue record and 

Wet land At-lass that the land in question allotted to the 

project was not identified as a wetland/ water body but were 

shown in the revenue record as Waste land /Gauchar 

land/Intwado land.  He further submitted that public hearing 

was conducted for transfer of the same land in question from 

salt department to the revenue department before it was 

allotted to the project.  He further pointed out that the process 

as prescribed under EIA Notification, 2006 for grant of EC was 

duly gone through including second public hearing for EC 
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purposes was conducted wherein reference to Bandhara was 

made; and it is only after the due process of law being followed 

the EC was granted.  He further submitted that the grant of 

EC found no challenge except the aforesaid writ petition 

preferred to the Hon’ble High Court of Gujarat; and the 

Hon’ble High Court of Gujarat had duly disposed of the said 

petition after taking into consideration all aspects in relation 

to the artificial water body created on construction of 

Bandhara.  The Hon’ble Apex Court having dismissed the 

petitions preferred against the Judgment of the Hon’ble High 

Court of Gujarat, he argued no issue regarding the water body 

artificially created by the Bandhara and possible adverse 

environmental impact of the project on the water body 

survived for judicial consideration.  According to him invoking 

of the provisions of Section 5 for revoking the EC duly granted 

at the instance of one Sunita Narayan vide email dated 

14.01.2011 was inappropriate and demonstrated malice in 

law, and as such the impugned order of revocation deserved to 

be set aside.  He invited our attention to the Judgment 

delivered by the Hon’ble Apex Court in Smt. Venkataraman 

Case-(1979) 2 SCC Cases 491: Smt. S.R. Venkataraman Vs 

Union of India and Another: 

30. Answering these submission learned Counsel for the 

Respondent No. 4 submitted that the plea of malice in law 

cannot be raised for the first time in the appeal when this 

issue was not raised before the Hon’ble Apex Court in reply to 
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the notice issued on the SLP.  He further submitted that 

neither Sunita Narayan the author of the email dated 

14.01.2011, nor the then Hon’ble Minister of Environment and 

Forest Mr. Jai Ram Ramesh have been made parties to the 

present appeal and, therefore, the real facts regarding the 

episode of email have remained shrouded for want of authentic 

material on record; and as such the plea of malice in law must 

fail.  He further pointed out that there existed enough material 

on record to suggest the existence of water body/wetland as 

defined under Ramsar convention and therefore it cannot be 

said that the action taken by the Central Government for 

revocation of EC was without just cause or excuse, reasonable 

or probable cause.  It is for this reason he argued that the plea 

of malice in law must fail.  To buttress his submissions and to 

further enrich our understanding regarding malice or 

jurisprudence of power he placed reliance on the several 

judgments of the Hon’ble Apex Court, more particularly, 

  1. (1979) 3 SCC 229: State of U.P. and Ors. Vs Hindustan 

Aluminium Corporation & Ors. 

  2. (1985) 3 SCC 1: Raja Ram Jaiswal Vs Collector Allahabad 

& Anr. 

  3. (1980) 2 SCC 471: State of Punjab Vs Gurdial Singh & 

Anr. 

He particularly laid emphasis on para no. 9 of the Judgment 

delivered by the Hon’ble Apex Court in State of Punjab and 

Anr. Vs Gurdial Singh & Anrs case in order to make a 
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submission that if the power is used for a legitimate object no 

malice can be attributed to such use. 

31. On going through the Judgment passed in Venkataraman case 

we come across the meaning of “malice in law” as expounded 

by the Hon’ble Apex Court in the following words:  

“para 5 …..  Thus malice in its legal sense 

means malice made by such as may be 

assumed from the doing of wrongful Act 

intentionally but without just cause or excuse or 

for want of reasonable or probable cause”.  

 

32. In instant case the Central Government invoked Section 5 of 

the Environment Protection Act 1986-the Act to revoke 

environmental clearance which was granted by following the 

process stipulated in Environment Clearance Regulation 2006 

framed in exercise of powers conferred by sub section 1 and 

clause (V) of sub section 2 of section 3 of the Act read with 

clause (b) of sub rule 3 of Rule 5 of the Environment 

(Protection) Rules 1986.  Pertinently as observed herein above 

the said EC had attained finality for the reason of it not being 

challenged as per the provisions of the Act and or the 

challenge to it by way of the writ petition coming to an end as 

aforesaid.  Section 5 of the Environment Protection Act 1986 

permits the Central Government, subject to the provisions of 

the said Act, to issue directions in writing to any person in 

exercise of its powers and performance of its functions under 

the said Act.  The Central Government therefore could not 

have invoked the provisions of Section 5 for revoking the EC 

which had attained finality particularly when there existed a 
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specific provision under the Environment Clearance 

Regulation, 2006 for revocation under sub para (vi) of para 8 

of the Regulation. 

33. This takes us to further enquiry as to whether the action 

initiated purportedly under Section 5 of the Environment 

Protection was without any probable cause or legitimate 

object.  Such enquiry is necessitated not only in light of the 

meaning expounded by the Hon’ble Apex Court in 

Venkataraman case but also para 9 of the Judgement in 

Gurdial Singh case which is quoted herein below:  

“The question, then, is what mala fides in the 
jurisprudence of power is? Legal malice is gibberish 
unless juristic clarity keeps it separate from the 
popular concept of personal vice.  Pithily put, bad 
faith which invalidated the exercise of power- 
sometimes called colourable exercise or fraud on 
power and oftentimes overlaps motives, passions 
and satisfactions – is the attainment of ends beyond 
the sanctioned purposes of power by simulation or 
pretension of gaining a legitimate goal.  If the use of 
the power is for the fulfilment of a legitimate object 
the actuation or catalysation by malice is not 
legicidal.  The action is bad where the true object is 
to reach an end different from the cue for which the 
power is entrusted, goaded by extraneous 
considerations, good or bad, but irrelevant to the 
entrustment.  When the custodian of power is 
influenced in its exercise by considerations outside 
those for promotion of which the power is vested the 
court calls it a colourable exercise and is undeceived 
by illusion.  In a broad, blurred sense, Benjamin 
Disraeli was not off the mark even in law when he 
stated: “I repeat. that all power is a trust- that we are 
accountable for its exercise- that, from the people, 
and for the people, all springs, and all must exist”.  
Fraud on power voids the order if it is not exercised 
bona fide for the end designed.  Fraud in this context 
is not equal to moral turpitude and embraces all 
cases in which the action impugned is to effect some 
object which is beyond the purpose and intent of the 
power, whether this be malice-laden or even benign.  
If the purpose is corrupt the resultant act is bad.  If 
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considerations, foreign to the scope of the power or 
extraneous to the statute, enter the verdict or impel 
the action, mala fides or fraud on power vitiates the 
acquisition or other official act”. 
 

34. Assuming that Ms. Sunita Narayan addressed the email 

to the then Hon’ble Minister Jai Ram Ramesh of the MoEF 

pointing out that there were sufficient grounds to hold 

existence of water body which called for revocation of the EC, 

then it would  be prudent to examine whether Ms. Sunita 

Narayan was prompted to address this email for some 

legitimate object.  We have before us the reports of Shelath 

Committee, Prof. Varshney Committee and Prof. Babu 

Committee.  All have pointed out unanimously that there 

existed a Bandhara which laid to the creation of water body 

due to accumulation of rain water.  Prof.  Babu Committee 

recommended classification of the land in question as 

‘wetland’ and ‘water body’ and observed that it had manifold 

ecological utility besides helping recharge of ground water, 

sustain rich biodiversity, provide pastures and support 

settlements and as such common property resource.    It 

appears that accepting the findings and recommendations of 

the Babu Committee and in its wake the MoEF was prompted 

to invoke the provisions of Section 5 of the Environment 

Protection Act.  It is therefore difficult to hold that there was 

no probable cause or the legitimate object for initiation of such 

action.  We are, therefore, of the considered opinion that the 

actuation or catalysation of such action by the email 

purportedly addressed by Ms. Sunita Narayan was not 
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legicidal and, therefore, the plea of there being malice in law in 

actuation of the proceedings under Section 5 as raised by the 

appellant must fail.   

35. However, the revocation of EC granted as per EIA Notification 

2006 ought to have been done in the manner provided under 

para 8 sub-para (vi) of the Regulation, 2006 which reads as 

under: 

“(vi) Deliberate concealment and/or submission of 

false or misleading information or data which is 

material to screening or scoping or appraisal or 

decision on the application shall make the 

application liable for rejection, and cancellation of 

prior environmental clearance granted on that 

basis.  Rejection of an application or cancellation of 

a prior environmental clearance already granted, on 

such ground, shall be decided by the regulatory 

authority, after giving a personal hearing to the 

applicant, and following the principles of natural 

justice”.  

 

36. Reading of this provision makes it abundantly clear that the 

prior environmental clearance granted following deliberate 

concealment and/or submission of false or misleading 

information or data, which is material to any of the stages 

leading to the grant of environmental clearance qualifies for 

cancellation of such clearance.  Act of concealment and or 

submission of false or misleading information or data, 

however, should be a deliberate one. 

37. Revocation of the environmental clearance mainly proceeded 

on the premise that the environmental clearance accorded was 

founded on undisclosed and incorrect postulates mainly as 

regards the character of the land in question recognised by the 

1634



 

33 
 

Prof. Babu Committee as a “Wetland”.  It is true that the 

appellant described it as “Wasteland” when the proposal for 

the grant of EC was initiated and not as a wetland.  

Explanation offered for this aberration is that the land in 

question was not identified as a wetland by the authorities 

concerned and was shown in the revenue records throughout 

by the State of Gujarat as a wasteland and the confusion in 

understanding of its nature led to such aberration which 

cannot be termed as an act of deliberate concealment and/or 

submission of false or misleading information or data to the 

authorities under the Environment Clearance Regulations 

2006. According to the appellants the existence of the 

Bandhara and formation of water body as a result of 

accumulation of rain water during monsoons surfaced in the 

public hearing and the decision of grant of EC was taken in 

light of such revelations. We find from the records that there 

was disclosure regarding Bandhara during the public hearing 

conducted by GPCB in the process leading to the EC in 

question; and following such disclosure the project proponent 

had clarified the issues specifically relating to salinity control 

Samdiyala Bandhara, school crematorium and road at the 

time of its presentation in 86th meeting of the EAC held at 

MoEF New Delhi on 22nd October, 2008 vide presentation slide 

no. 58 and 59.  The decision recommending the grant of EC 

was thus consequentially taken and the grant was 

recommended by EAC to the MoEF.  Fact of the existence of 
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the water body and the effect of the project there upon was 

also taken into account in the proceedings before the Hon’ble 

High Court of Gujarat while passing the verdict which had 

attained finality. 

38. Issue of conservation of wetlands worldwide vis. a vis. 

development was taken cognisance of by the international 

community in Ramsar Convention in the following words: 

Wetland should be conserved by ensuring their wise use.  

Wise  use is defined as “Sustainable utilisation for the benefit 

of mankind in a way compatible that the maintenance   of the 

natural properties of the ecosystem” – Sustainable utilisation 

is understood as “Human use of wetland so that it may yield 

the  continuous benefit to present generations while 

maintaining its potential to meet the needs and aspirations of 

future generations. “Wise use” may also require strict 

protection.   

39. The Ramsar Convention defined wetlands as below: 

“Wetlands are area of Marsh, fen, peatland or water, 
whether natural or artificial, permanent or 
temporary, with water that is static are flowing, 
fresh, brackish or salt, including areas of marine 
water, the depth was at low tide does not exceed six 
metres”. 

40. Following the Ramsar Convention the Central Government 

made the wetlands (Conservation and Management) Rules 

2010 for conservation and management of wetlands in 

exercise of the powers conferred by Section 25, read with sub 

section (1) and clause (V) of sub section (2) and sub section (3) 

of section 3 of the Environment (Protection) Act, 1986.  
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Definition of wetland is available at Rule 2 (g) of the wetlands 

(Conservation and Management) Rules 2010 in the following 

words: 

2(g) “Wetland” means an  area of Marsh, fen, 
peatland or water, whether natural or artificial, 
permanent or temporary, with water that is static are 
flowing, fresh, brackish or salt, including areas of 
marine water, the depth was at low tide does not 
exceed six metres and includes all inland waters 
such as lakes, reservoir, tanks, backwaters, lagoon, 
creeks, estuaries and manmade wetland and the 
zone of direct influence on wetlands that is to say the 
drainage area or catchment region of the wetlands as 
determined by the authority but does not include 
main river channels, paddy fields and the coastal 
wetland covered under the notification of the 
Government of India in the Ministry of Environment 
and Forest, S.O. Number 114(E), dated the 19th 
February, 1991 published in the Gazette of India, 
Extraordinary, Part II, Section 3, sub-section (II) of 
dated the 20th February, 1991. 

 

41. Rule 3 therein speaks about the Protected Wetlands in the 

following words: 

“3. Protected wetlands-Based on the significance of 
the functions performed by the wetlands for overall 
well being of the people and for determining the 
extent and level of regulation, the following wetlands 
shall be regulated under these rules, namely-  

(i) Wetlands categorised as Ramsar Wetlands of 
International Importance under the Ramsar 
convention as specified in the Schedule. 

(ii) wetlands in areas that are ecologically sensitive 
and important, such as, national parks, marine 
parks, sanctuaries, reserved forests, wildlife 
habitats, mangroves, corals, coral reefs, areas of 
outstanding natural beauty or historical or heritage 
areas and the areas rich in genetic diversity; 

(iii) wetlands recognised as or lying within a 
INESCO World Heritage Site;  

(iv) high altitude wetlands or high altitude wetland 
complexes at or above an elevation of two thousand 
five hundred metres with an area equal to or greater 
than five hectares; 
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(v) wetlands or wetland complexes below an 
elevation of two thousand five hundred metres with 
an area equal to or greater than five hundred 
hectares; 

(vi) any other wetland as so identified by the 
Authority and thereafter notified by the Central 
Government under the provisions of the Act for 
purposes of these rules. 

It has been pointed out to us that the land in question is not a 

Protected Wetland falling in any of the categories of Protected 

Wetlands spoken of in Rule 3 of the said Rules and there is no 

blanket moratorium on its development except a regulatory 

regime prescribed under Rule 4 of the said rules. 

42. Visit of the Expert Members twice to the project site, firstly in 

the first week of June 2013 and secondly in the month of 

September 2013 brought to light some material facts 

concerning the water body.  On the first visit of the Expert 

Members it was noticed that the Bandhara was totally dry 

despite good rains over short period (“75 mm false” recorded at 

Bhavnagar) and on second visit it was noticed that the 

Bandhara was almost at full level with shallow water depth all 

over in submergence and no part of the proposed project land 

was under submergence and the adjoining areas beyond the 

boundaries of the proposed project land was having shallow 

water accumulation.  Expert Members also noticed during 

their second visit that there was growth of aquatic vegetation 

and the presence of few migratory birds around the water 

body.  One wonders how Prof. Babu Committee could 

document exhaustive list of birds, presence of endangered 

vulture and Asiatic lions and could give soil type extra in two 
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hours of field visit without any backing of any specific 

scientific study in relation to the project site.  On visits to site 

in question the Expert Member had made pointed enquiry and 

asked for data/information as regards month wise rainfall 

pattern over the years, month wise water levels in the 

Bandhara, month wise irrigation area provided from the 

reservoir, soil type and its characteristics in the project area 

and adjoining area, lay out maps of the area in question along 

with superimposition of project boundaries from the parties to 

the Appeal.  This information/data was made available to us 

and was exchanged between the parties.  Having gone through 

the entire information/data thus made available we are of the 

considered opinion that the Samdiyala Bandhara serves as a 

temporary   storage of water, which gets used by farmers or 

gets evaporated due to its large spread or gets percolated due 

to fairly high porosity of soil and as such cannot be called as a 

productive wetland having all perennial features of a wetland. 

43. As noted above, the revenue records described the area in 

question as a ‘waste Land’ and it was never, even till today, 

identified as wet land by the Central Wetlands Regulatory 

Authority and so notified by the Central Government under 

the provisions of the Act for the purposes of Wetland 

(Conservation & Management) Rules, 2010.  The Hon’ble High 

Court of Gujarat, however, considered the issue of water body 

thus created by Samadhiyala Bhandhara on such Waste Land, 

1639



 

38 
 

particularly in light of the concerns of the local persons whom 

the respondent no. 4 professes to represent.  

44. In the given circumstances it is difficult to hold that there was 

any deliberate concealment and or submission of false or 

misleading information or data to the authorities according 

environmental clearance.  Moreover, the Hon’ble High Court of 

Gujarat, whose verdict has attained finality as aforesaid, had 

taken into account the recompense the appellants have made 

by foregoing 100 hectares of land, 80 per cent of which was 

under submergence, and by deepening certain portion of the 

land and channelizing the storm water towards the water 

body.  We have also noticed that the project proponent have 

given up Coke Oven Plant and the project is designed not to 

discharge any effluent or any material in the water body 

created by Samdiyala Bandhara. These aspects of the matter 

were not fully taken into account either by Prof. Babu 

Committee or MoEF during the process leading to the 

revocation of the environmental clearance granted to the 

project proponent. 

45. In our considered opinion, therefore, this Appeal needs to be 

allowed and is accordingly allowed. The Impugned Order dated 

1st December, 2011 issued by respondent no. 1- MoEF is set 

aside.  

46. With a view to enrich our understanding regarding the wise 

use of such sites we feel that the effect of the project on the 

water bodies of such nature thus created by the Samdiyala 
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Bandhara need to be monitored and study undertaken in that 

regard for a period of 2 years on the commencement of the 

project.  We, therefore, direct the respondent no. 3-State 

Pollution Control Board to monitor and undertake study of the 

effects of running of the project on the water body of such 

nature created by Samdiyala Bandhara in conjunction with 

CPCB Zonal Office at Baroda from the date of the 

commencement of the project.  The applicant- project 

proponent shall bear the expenses incurred by the State 

Pollution Control Board and CPCB for monitoring and 

conducting such study.  Liberty is granted to the State 

Pollution Control Board and CPCB to take assistance of such 

expert body/institution in the field of Environmental 

Monitoring of water bodies as they deem fit.  Parties shall bear 

their own cost.  At the end of the study the report shall be 

tendered before us.  

 
….…………….……………., CP 

                                              (Swatanter Kumar)   
  

……….……………………., JM 
                                 (U.D. Salvi) 

 

……….……………………., EM 
                                          (Dr. D.K. Agrawal) 

 

……….……………………., EM 
                                         (Dr. G.K. Pandey)   
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