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BEFORE THE NATIONAL GREEN TRIBUNAL (SOUTHERN REGION) 

AT CHENNAI 

Appeal No. 17 of 2017 

M/s V.V. Mineral        … Appellant  

Versus 

 

The Member-Secretary 

Tamil Nadu Coastal Zonal 

Management Authority       … Respondent 

  

WRITTEN SUBMISSIONS 

A. BRIEF FACTS: 

 

1. The Appellant is a private entity engaged in the beach sand mineral industry. 

 

2. During the year 2012, the Appellant resolved to incorporate a separate unit for 

operating a Special Economic Zone (SEZ). 

 

3. The Appellant accordingly applied to the Ministry of Commerce through the 

Board of Approvals for setting up a Specific Mineral Based SEZ, including captive port.  

 

4. The Board of Approvals at its meeting dt. 05.12.2012 approved the Appellants 

proposal to set up a Special Economic Zone. 

 

5. It is crucial to note here that what is being set up is not a Monazite Processing 

unit, but an SEZ where diverse mineral related activities were to be carried out. 

 

6. As stated above, during the processing of beach sand minerals, various 

minerals are obtained like Rutile, ilmenite, leucoxene, zircon. Therefore, it was 

mentioned in the Application for permission from CRZ authorities that Monazite is also 

one of the minerals obtained during the processing of beach sand minerals. [Please 

see Pg. 1 of the Respondent’s Convenience Set] 

 

7. The CZMA granted the CRZ clearance on 10.08.2016. In the order, [page 19 of 

the Appellants book] at pt. 21 in Para 6, the list of proposed activities are enumerated. 

These include (a) Cracking of Monazite, (b) Processing of Titanium, (c) Processing of 

Zirconium and other activities 
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8. On 5.10.2016, the Respondent herein passed Suo motu revocation order, 

revoking the permission, without issuing a Show Cause Notice or giving the Applicants 

an opportunity of hearing. The basis for this order was said to be an internal 

communication from the Department of Atomic Energy dt. 30.9.2016 purportedly 

stating that Monazite cannot be cracked by private parties. [Please see Pg. 25 of the 

Appellant’s Paper book]. Neither this document was shared with the Appellant, nor was 

the Appellant was given any chance to show cause.  

 

B. PLEADINGS 

1. Appellant’s Case: The Appellant’s case is that it had a valid approval (from Board 

of Approvals) for setting up an SEZ, and that it had also got a valid CRZ approval. The 

Appellant’s case is that the valid CRZ Approval was suo motu revoked by the 

Respondent, without following principles of natural justice. 

2. Respondent’s Case: In the Respondent’s Counter, it has been fairly conceded 

that no opportunity of hearing was given. Furthermore, the failure to furnish the DAE 

Communication dt. 30.09.2016, was not disputed. Hence, the failure of natural justice 

was writ large on the face of the proceedings. 

3. Over and above the pleadings, the learned Additional Advocate General has 

raised three submissions:- 

(a) Appeal is bad for non-joinder of necessary parties 

(b) Appellant can never operate any SEZ because of numerous litigations and 

orders. 

(c) Even assuming natural justice is violated, it will be a Useless Formality to 

remand the matter back to the CZMA. 

 

C. POINTS FOR DETERMINATION: 

Based on the above pleadings and submissions, it is humbly submitted that the 

following are POINTS FOR DETERMINATION in this Appeal:- 

I. Is the Appeal bad for non-joinder of necessary parties? 

II. Has the Respondent complied with principles of natural justice? 

III. Even if natural justice is violated, can Respondent invoke the Useless Formality 

argument? 

IV. Is the Hon’ble NGT required to await the outcome of PILs and other 

proceedings? 
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D. SUBMISSIONS 

 

1. Is the Appeal bad for non-joinder of necessary parties? 

1.1. The submission of the Learned AAG is based on the misunderstanding of the 

provisions of the NGT Act and Rules.  

 

1.2. The present Appeal arises under Sec. 16 and is directed against the order of 

CZMA dt 5.10.2016. Admittedly, the order is passed without a hearing. It is not as 

though the CZMA is an adjudicatory body deciding disputes between the DAE and the 

Appellant. This is a case where the necessary party to the Appeal is CZMA. The Appeal 

has been presented in accordance with Sec. 16 of the Act read with Rule 13 of the 

Rules. The Appeal has been scrutinized Under Rule 9 and found to be in order. The 

Respondent has not raised the plea of non-joinder of necessary parties in its Counter.  

It is well settled by the judgement of the Hon’ble Supreme Court in Udit Narayan V. 

Additional Member reported in AIR 1963 SC 786 held as follows: 

“The law on the subject is well settled: It is enough if we state the principle. A 

necessary party is one without whom no order can be made effectively; a proper party 

is one in whose absence an effective order can be made but whose presence is 

necessary for a complete and final decision on the question involved in the 

proceeding.” 

 

1.3. Applying the above test in Udit Narayan, it cannot be said that DAE is a 

necessary party. At best, it is only a proper party. 

 

1.4. Further, the plea of non-joinder being a technical one, ought to have been raised 

in the pleadings at the earliest time. Since it is not expressly pleaded, it is to be treated 

as waived. 

 

2. Has the Respondent complied with principles of natural justice? 

 

2.1. At the outset, the Appellant submits that the impugned order is liable to be set 

aside on the ground of violation of principles of natural justice. 

 

2.2. Admittedly, the Appellant has not been provided with an opportunity of hearing 

before passing the impugned order.  

  

2.3. As stated above, the impugned order was passed on the sole ground that there 

has been suppression on the part of the Appellant at the time of filing the Application.  

The impugned order is cryptic as to what the suppression was. The statutory 

requirement for getting EIA Clearance and TOR is to submit the application in 
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prescribed Form-1. All the information required under the above said form was 

furnished. Hence the question of suppression on the part of the petitioner does not 

arise.   

 

2.4. Form-1 of the EIA Notification, 2006, is self-explanatory. It contains a total of 24 

columns.  The Appellant has submitted correct answer for each and every column. All 

the information are furnished. The impugned order is bald and bereft of any particulars 

as to what information was allegedly incorrect.  

 

2.5. Without even asking the Appellant as to what information, if any, was wrongly 

submitted, the impugned order was abruptly passed.  

 

2.6. It is submitted that, apart from the fact that no hearing was granted, the 

Respondent also did not furnish the DAE Letter relied on by the Respondent for passing 

the impugned order. Non-furnishing of material evidence during the course of 

proceedings also violates principles of natural justice. [Please see Dakeshwari Cottons 

Mills V. Union of India reported in AIR 1955 SC 65 at Para 9 and Natwar Singh V. 

Director of Enforcement reported in 2010 13 SCC 255 at Para 25-36] 

 

2.7. The Appellant also submits that the impugned order of the CZMA is not traceable 

to any express statutory provision. There is no power under the CRZ Notification 2011 

or under the Environmental Protection Act empowering the CZMA to revoke its own 

orders.  

 

2.8. Once an environmental clearance is issued, its correctness can ordinarily be 

agitated only under the provisions of the Environmental Appellate Authority Act, 1997 

(Act No. XXII of 1997). On this aspect alone this revocation order liable to be quashed. 

The impugned order does not even mention that it is passed in exercise of powers 

under Section 21 of the General Clauses Act. Even assuming for arguments’ sake that 

it is so, the law is well settled that the power under the General Clauses Act to revoke 

an order is not absolute. The law on this aspect is laid down in State of Kerala v 

Madhavan Pillai. 

 

2.9. In State of Kerala v Madhavan Pillai reported in AIR 1989 SC 49, the Hon’ble 

Supreme Court held that the power of rescindment under the General Clauses Act has 

to be determined in the light of the "subject matter, context and the effect of the 

relevant provisions of the statute”. When one examines the subject matter context and 

effect of the CRZ Notification, it would be clear that excepting in cases of suppression, 
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the power of revocation is not available and the only remedy of the State is to follow 

the procedure enumerated under Act No. XXII of 1997.  

 

2.10. When rights of the Appellant are being abridged and if the order passed by the 

Respondent has civil consequences, the Respondent ought to have provided an 

opportunity of hearing. Please see DK Yadav V. JMA Industries Ltd. reported in (1993) 

3 SCC 259. 

 

2.11. The only ground on which the impugned order has been passed is that the 

Appellant herein supressed that it would undertake the activity of cracking of Monazite. 

This is erroneous. Moreover when there is no suppression the impugned order cannot 

stand. In fact, they have passed this order without power under EIA as well as CRZ 

Notification and even under Environmental Protection Act, 1986. On this aspect alone, 

it has to be quashed. 

 

2.12. The Appellant at the time of filing the Application had submitted that there are 

various other activities apart from cracking of Monazite. [Please see Pg. 1 at 6 in 

Respondent’s convenience Paper book].  

 

2.13. The only ground on which the impugned order is passed is ex-facie erroneous. 

Under such circumstances, the Respondent herein does not have the jurisdiction or 

the power to unilaterally revoke the license.   

 

3. Even if natural justice is violated, can Respondent invoke the Useless Formality 

argument? 

 

3.1. It is the Respondent’s case that there is no useful purpose in giving an 

opportunity of hearing due to the following reasons: 

3.1.1. There is a ban on mining.  

3.1.2. There are allegations of illegal mining.  

3.1.3. The DAE’s Order dated 5.1.2021 has rejected the Appellant’s Application 

to crack monazite.  

The Respondent herein relies on Aligarh Muslim University v Mansoor Ali Khan 

reported in (2000) 7 SCC 529 to state that providing a hearing is only an empty 

formality. 

 

3.2. At the outset, the Appellant submits as under: 

3.2.1. As on date, the Respondent has not produced any order to show that there is a 

ban on mining. The Respondent has made baseless allegations without any supporting 
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proof. Moreover ban on mining in any way will not affect operation of the SEZ. Any unit 

setting up operations in the SEZ can procure minerals from anywhere; they can 

purchase the same either from Government companies, or by import, or by using 

legally mined stocks. As argued during the course of hearing (and as seen from the 

Annexure B (Mineral Yearbook) many many companies in India are using beach sand 

minerals day in and day out, for activities like paint manufacture, dental implants, 

surgical implants and abrasives.  The arguments of the State are purely arguments of 

prejudice without any basis in fact or science. 

 

3.2.2. A bald allegation of illegal mining can never be a ground to refuse an EIA 

Clearance, much less to suo motu revoke an existing clearance. None of the said 

grounds are reflected in the rejection order. The said grounds are created now only 

prejudice this Hon’ble Tribunal. Moreover, there is no ban on processing of minerals 

passed by the Hon’ble Madras High Court on the issue of illegal mining, there are no 

orders prohibiting functioning of a particular plant. Pendency of proceeding, will not 

bar this Hon’ble Tribunal from exercising its jurisdiction and quashing the impugned 

order, that too, when the same is issued without providing an opportunity of hearing. 

 

3.2.3. The argument that the Appellant’s proposed activities are banned in the PIL 

proceeds from a fundamental misconception as to what activity is proposed to be 

carried on. The Appellant approached the CZMA with a request for clearance to operate 

an SEZ. The list of activities proposed to be carried on in the SEZ has been set out in 

the Pollution Control Board Proceedings dt. 26.11.2012 (Page 3 of Respondents’ 

convenience set @ page 6). It is stated in further detail in the executive summary of 

EIA contained in page 12 of the Respondents paper book at page 20 & 21.  

 Respondents’ main contention was that cracking of Monazite is a banned 

activity. Since it is only one of the several activities to be carried on in the SEZ, there 

cannot be any embargo on the other activities.  

 The Respondent has invited the Hon’ble NGT’s attention to the Court Orders 

contained in Page 357, Page 443 & Page 491 of the convenience set. All of these 

Orders expressly state that there is no ban on carrying out these very same activities 

after compiling with the legal proceedings. (Please see Para 5 of Hon’ble Madras High 

Court Order dt. 27.1.2017 at Pg. 357 and Para 10 of Hon’ble Kerala High Court Order 

03.09.2018 @ page 448 and para 3 & 4 of Hon’ble Supreme Court dt. 04.07.2019 at 

page 491).  

 If all the activities were totally banned, none of the Hon’ble High Courts or the 

Supreme Court would have been correct in passing these orders. From the above, it is 

clear that the contention of the State Government that processing and exporting these 

minerals are totally banned is a wrong submission. 
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3.2.4. On the issue of ban on cracking of Monazite, it is submitted that while the Under 

Secretary of the Department of Atomic Energy may have expressed a view, that will not 

affect the SEZ activities in any way. Firstly, the order is not final and is liable to 

challenge. Secondly, the CRZ clearance was already issued for number of activities, of 

which only one is cracking monazite.  

 As has been seen in the preceding paragraph, the Hon’ble High Courts and 

Supreme Court have categorically held that beach sand minerals can be processed 

and exported after obtaining necessary approvals.  

From the list of activities, enumerated in the EIA Report, it may be seen that cracking 

of Monazite is only one of the minerals which will be produced.  

 The Appellant submits herewith the Safety Guidelines issued by the Atomic 

Energy Regulatory Board (these are filed as Annexure A, and are hereinafter referred 

to as “AERB Guidelines”). These are statutory rules. Paragraph 2.1 of the AERB 

Guidelines contains a schematic sketch which is extracted below :  

   

This sketch makes it very clear that Monazite is completely separate and is dealt with 

independently of other minerals.  

After Monazite is obtained, it undergoes a process of treatment with Acids, which is 

called “cracking”. Since cracking of Monazite is prohibited as on date, these AERB 

Guidelines contains detailed instructions vide Paragraphs 5 and 6 as to what is to be 

done with the Monazite sand after the harmless and inert minerals like Ilmenite and 

Zircon are taken out.  

Any unit holder within the SEZ who undertakes processing of beach sand which is a 

permitted activity, will therefore have to follow these AERB Guidelines in relation to the 
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Monazite sands that are generated. Naturally, no one can crack such sands unless 

and until permitted to do so.  

For avoidance of doubt, it is clarified that cracking of Monazite is a completely 

different process from separation of beach sand. Beach sand can be processed 

without cracking Monazite. All that is required in such cases is that the Monazite 

should be stored in accordance with the aforementioned guidelines. 

 

3.2.5. To further satisfy the Hon’ble NGT that Ilmenite and Garnet are not only 

harmless but also very useful, the Appellant files herewith the Government of India 

Publication titled “Indian Minerals Year Book” (filed herewith as Annexure B). All of 

these useful and beneficial activities can be carried out legally by any entity holding a 

unit within the SEZ.  

 

3.2.6. It has always been the case of the Appellant that the mining processes are 

always severable. It is submitted that rejection of Appellant’s Application for cracking 

of Monazite does not prohibit extraction of other minerals.  

 

3.2.7. It is humbly submitted according to Section 51 SEZ Act, the SEZ Act will over 

ride other acts.  According to Chapter-III, Section 9(2)(e) of the SEZ Act, the Board can 

approve license for any type of industries. Moreover, the decision of the Board shall be 

binding all the ministries and Department of Central Government. All orders of the 

Board of Approvals are issued only after getting inputs from all concerned ministries, 

and therefore, there is no need for the State Government to needlessly raise 

apprehensions and cast aspersions on the SEZ approval. 

 

3.3. Therefore, as seen from above, all the facts are disputed. The Respondent is in 

fact cloaking its prejudice and closed mind with useless formality theory. It is submitted 

in Aligarh Muslim University (cited Supra), the Hon’ble Supreme Court in paragraph 35 

held that there is only one possible conclusion and for the same reason, the case falls 

under the exception to the principles of natural justice and there is no prejudice caused 

by not giving an opportunity of hearing. The said case does not apply to the present 

factual matrix as the facts are not undisputed and hence, the violation of natural 

justice is prejudicial to the interest of the Applicant.  

 

3.4. None of the submissions of the Learned AAG were based on the impugned 

Order. Not a single argument was raised to sustain the impugned Order on the face of 

the record. Every single submission made was on matters which were extraneous to 

the impugned Order and which constitute an attempt to improve upon the impugned 

Order, possibly because the State is acutely conscious that the Order cannot stand.  
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3.5. Moreover, the Respondent herein, by way of filing submissions and copious 

amounts of records, is now bringing out a fresh case which was never put to the 

Appellant. The impugned order has to be tested on the grounds on which it was passed 

and not with additional reasons as stated in the Affidavit or documents during the time 

of the Appeal. The Appellant herein relies on Mohinder Singh Gill V. The Chief Election 

Commissioner reported in (1978) 1 SCC 405. The relevant portion of the said 

Judgement is extracted as under: 

The second equally relevant matter is that when a statutory functionary 

makes an order based on certain grounds, its validity must be judged by the 

reasons so mentioned and cannot be supplemented by fresh reasons in the 

shape of affidavit or otherwise. Otherwise, an order bad in the beginning may, 

by the time it comes to court on account of a challenge, get validated by 

additional grounds later brought ,out. We may here draw attention to the 

observations of Bose J. in Gordhandas Bhanji   

"Public orders, publicly made, in exercise of a statutory authority 

cannot be construed in the light of explanations subsequently given by 

the officer making the order of what he meant, or of what was in Ms 

mind, or what he intended to, do. Public orders made by public 

authorities are meant to have public effect and are intended to effect 

the actings and conduct of those to whom they are addressed and 

must be construed objectively with reference to the language used in 

the order itself." 

 

Orders are not like old wine becoming better as they grow older. 

 

3.6. Therefore, to sum up:  

3.6.1. The various contentions of the State on the alleged illegality of mineral 

processing are strongly contested and refuted.  

3.6.2. Even according to the State, there is no final decision in the matter and a PIL is 

pending.  

3.6.3. Pendency of Litigations cannot be a construed as a ban on any activity, much 

less an SEZ which is not covered by the PIL.  

3.6.4. Having granted the CRZ Clearance, the Suo Motu withdrawal thereof cannot be 

justified on any grounds nor is the same supported by the judgement in Aligarh Muslim 

University case. 

3.6.5. There is no power to the authorities to cancel the environmental clearance once 

granted by themselves. It can be agitated only by following act No. XXII of 1997.  

 

4. Is the Hon’ble NGT required to await the outcome of PILs and other 

proceedings? 

 

4.1. The learned Additional Advocate General has stated there are a large number 

of disputed issues of fact and law which are pending adjudication in a PIL before the 

Hon’ble Madras High Court.  
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4.2. However, this by itself cannot come in the way of this Hon’ble Tribunal deciding 

the correctness of the Respondent’s action in suo motu revocation of a valid approval, 

without complyingn with principles of natural justice. Admittedly, the PIL is pending and 

there is no final adjudication on the issue of the correctness or otherwise of the 

allegations made by DAE.  

 

4.3. The Learned AAG referred to the Affidavit of the DAE to contend that the 

Appellant need not be heard on merits at all. An Affidavit merely represents the views 

of a party to a litigation and a solemn statement of what that party believes to be the 

facts. That by itself will not make the Affidavit of the DAE equal to gospel truth.  

 

4.4. In any event as stated supra, the only issue to be decided here is whether the 

order of the CZMA is legally sustainable. The State is attempting to confuse the real 

issue, to cover up the relevant facts, which are irrefutable, namely:- 

4.4.1. There was no hearing; 

4.4.2. There was no power of suo motu revocation; 

4.4.3. There was no opportunity or chance to meet the allegation on the basis of which 

the CZMA took a decision which was prejudicial to Appellant’s interests. 

 

4.5. Even on the learned Additional Advocate General’s own arguments, all that is 

established is that a PIL is pending. The CZMA could not have suo motu revoked the 

clearance given to the Appellant without a hearing, simply because a PIL is pending. 

Indeed, the CZMA will have to examine whether the project is compliant with the 

provisions with the CRZ Notifications and cannot conduct a roving enquiry into other 

laws. The CZMA could only have looked into the issue of whether the proposed SEZ 

could be set up and if so what are the conditions for the same.  

 

4.6. The SEZ is not subject of the pending PIL and therefore, the Hon’ble NGT need 

not await the outcome of the PIL.  

 

5. PRAYER 

It is therefore prayed that this Hon’ble Tribunal may be pleased to allow the Appeal 

and thus render justice.  

Dated at Chennai this the               day of January 2021 

 

 
COUNSEL FOR APPELLANT 
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FOREWORD

Activities concerning establishment and utilisation of nuclear facilities and use of
radioactive sources are to be carried out in India in accordance with the provisions of
the Atomic Energy Act, 1962.  In pursuance of the objective of ensuring safety of
members of the public and occupational workers as well as protection of environment,
the Atomic Energy Regulatory Board (AERB) has been entrusted with the responsibility
of laying down safety standards and enforcing rules and regulations for such activities.
The Board has, therefore, undertaken a programme of developing safety standards,
safety codes and related guides and manuals for the purpose. While some of the
documents cover aspects such as siting, design, construction, commissioning, operation,
quality assurance, decommissioning of nuclear and radiation facilities, the other
documents cover regulatory aspects of these facilities.

Safety codes and safety standards are formulated on the basis of internationally accepted
safety criteria for design, construction and operation of specific equipment, structures,
systems and components of nuclear and radiation facilities.  Safety codes establish the
objectives and set requirements that shall be fulfilled to provide adequate assurance
for safety. Safety guides and guidelines elaborate various requirements and furnish
approaches for their implementation. Safety manuals deal with specific topics and
contain detailed scientific and technical information on the subject. These documents
are prepared by experts in the relevant fields and are extensively reviewed by advisory
committees of the Board before they are published.  The documents are revised, when
necessary, in the light of the experience and feedback from users as well as new
developments in the field.

A graded approach to regulation is one of the key principles embodied in the IAEA
safety standards, which state that the application of the requirements for practices
‘shall be commensurate with the characteristics of the practice or source and with the
magnitude and likelihood of the exposures’. In line with this,  this ‘Guidelines’ has
been prepared to provide regulatory requirements and guidance with respect to
radiological safety,  waste management and transportation aspects relevant to facilities
processing beach sand minerals, columbite tantalite ore, rock phosphate and
phosphogypsum.

Consistent with the accepted practice, ‘shall’, ‘should’, and ‘may’ are used in the
guidelines to distinguish between a firm requirement, a recommendation and a desirable
option, respectively. Appendices are integral part of the document, whereas Annexures
and bibliography are included to provide further information that might be helpful to
the user.  Approaches for implementation, different to those set out in the guidelines
may be acceptable, if they provide comparable assurance against undue risk to the
health and safety of the occupational workers and the general public, and protection
of the environment.
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ii

For aspects not covered in this document, applicable national and international
standards, codes and guides acceptable to AERB should be followed.

This ‘Guidelines’ has been prepared by a consultant. It has been reviewed in-house by
the Industrial Plants Safety Division, AERB and the ‘Advisory Committee on Safety
Documents relating to Fuel Cycle Facilities other than Nuclear Reactors’ (ACSD-
FCF), consisting of experts from Atomic Energy Regulatory Board, Bhabha Atomic
Research Centre and Heavy Water Board.

AERB wishes to thank all individuals and organisations who have prepared and
reviewed the draft and helped in its finalisation.  The list of persons, who have
participated in this task, along with their affiliations, is included for information.

          (S. S. Bajaj)
      Chairman, AERB
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DEFINITIONS

Accident

An unplanned event resulting in (or having the potential to result in) personal injury or
damage to equipment which may or may not cause release of unacceptable quantities
of radioactive material or toxic/hazardous chemicals.

ALARA

An acronym for ‘As Low As Reasonably Achievable’. A concept meaning that the
design and use of sources, and the practices associated therewith, should be such as to
ensure that exposures are kept as low as reasonably practicable, with economic and
social factors taken into account.

Approval

A type of regulatory consent issued by the regulatory body to a proposal.

Atomic Energy Regulatory Board (AERB)

A national authority designated by the Government of India having the legal authority
for issuing regulatory consent for various activities related to the nuclear and radiation
facility and to perform safety and regulatory functions, including their enforcement
for the protection of site personnel, the public and the environment against undue
radiation hazards.

Competent Authority

Any official or authority appointed, approved or recognised by the Government of
India for the purpose of the Rules promulgated under the Atomic Energy Act, 1962.

Consent

A written permission issued to the “consentee” by the regulatory body to perform
specified activities related to nuclear and radiation facilities. The types of consents
are ‘licence’, ‘authorisation’, ‘registration’ and ‘approval’, and will apply according
to the category of the facility, the particular activity and radiation source involved.

Dose

A measure of the radiation received or absorbed by a target. The quantities termed
absorbed dose, organ dose, equivalent dose, effective dose, committed equivalent dose,
or committed effective dose are used, depending on the context. The modifying terms
are used when they are necessary for defining the quantity of interest.

Dose Limit

The value of the effective dose or the equivalent dose to individuals from controlled
practices that shall not be exceeded.
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iv

Exposure

The act or condition of being subject to irradiation. Exposure can be either external
(irradiation by sources outside the body) or internal (irradiation by sources inside the
body). Exposure can be classified as either normal exposure or potential exposure;
either occupational, medical or public exposure; and in intervention situations, either
emergency exposure or chronic exposure. The term ‘exposure’ is also used in radiation
dosimetry to express the amount of ions produced in air by ionising radiation.

Inspection

Quality control actions, which by means of examination, observation or measurement
determine the conformance of materials, parts, components, systems, structures as
well as processes and procedures with predetermined quality requirements.

Licence

A type of regulatory consent, granted by the regulatory body for all sources, practices
and uses for nuclear facilities involving the nuclear fuel cycle and also certain categories
of radiation facilities. It also means authority given by the regulatory body to a person
to operate the above said facilities.

Normal Operation

Operation of a plant or equipment within specified operational limits and conditions.

Registration

The regulatory consent shall be the registration for sources and practices that include

(i) medical diagnostic X-ray equipment including computed tomography (CT)
and therapy simulator;

(ii) analytical X-ray equipment used for research;
(iii) nucleonic gauges;
(iv) radio immuno assay laboratories;
(v) radioactive sources in tracer studies;
(vi) bio-medical application and research using radioactive materials; and
(vii) any other source and practice notified by the competent authority.

Regulatory Body

See ‘Atomic Energy Regulatory Board’
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SPECIAL DEFINITIONS
(Specific for the present ‘Guidelines’)

Beach Sand Washings Collection

The process of manual collection of beach sands enhanced with heavy mineral
concentrates due to repeated wave action.

Heavy Minerals

Minerals occurring in the beach sands with density  greater  than  that  of  quartz
(density > 3000 kg/m3).
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1. INTRODUCTION

1.1 General

This ‘safety guidelines’ on ‘Radiological Safety in Handling Beach Sand
Minerals and Other Naturally Occurring Radioactive Materials’ is prepared
under the programme of publishing codes and guides on various topics on
nuclear and allied industries by the Atomic Energy Regulatory Board.

The predominant industrial processes which require handling of Naturally
Occurring Radioactive Materials (NORM) are processing of Beach Sand
Minerals (BSM), Columbite Tantalite Ore, Rock Phosphate and
Phosphogypsum.

In India, heavy mineral sand deposits containing ilmenite, rutile, leucoxene,
zircon, garnet, sillimanite and monazite occur mostly along the coastal areas
of the peninsular regions and in the form of inland sand dunes near the coast.
Mining and processing of these heavy Beach Sand Minerals (BSM) other
than monazite is carried out in different parts of the country by many Private
and Public Sector Industries. However, during preferential separation of BSM
other than monazite, the tailings generated get enriched in monazite containing
uranium and thorium. Similarly processing of Columbite Tantalite Ore and
Rock Phosphate (for phosphoric acid production) results in generation of
uranium and thorium bearing slag and radium bearing phosphogypsum
respectively.

The presence of uranium, thorium and radium in these NORMs warrants the
need to control exposures of workers and members of the public in accordance
with the various regulatory and safety requirements.

Other NORMs such as oil and gas shales, fly ash, metal slag from processing
of aluminium, zinc, tin, copper etc are not dealt specifically in this guidelines.
However, radiation protection aspects in facilities handling these NORMs
will have to be assessed on a case to case basis.

AERB has already published a Safety Guidelines on ‘Thorium Mining and
Milling’ (AERB/NF/SG/IS-6) which deals with the mining and separation of
monazite and its chemical processing and therefore, this aspect is not included
in the present guidelines.

This document outlines the various radiological safety aspects related to the
processing of beach sand minerals and handling/disposal of the NORM
residues.
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1.2 Objective

The objectives of this ‘guidelines’ are:

(i) To lay down guidelines for safety procedures and systems to be
followed at various stages of design and operation with the overall
objective of protecting workers, public and the environment from
the harmful effects of radiation associated with the operations.

(ii) To provide guidelines for adopting monitoring and control
techniques/procedures.

(iii) To provide detailed information on implementing a graded regulatory
approach for the protection of workers and members of the public
against radiation exposure.

1.3 Scope

The ‘guidelines’ presents the radiological safety aspects related to mining
and processing of beach sand minerals, columbite tantalite ore, rock phosphate
and phosphogypsum and handling/ disposal of NORM residues by private
and public sector industries.  Radiological safety and waste management
aspects to be considered during the mineral separation of BSM,  processing
of columbite tantalite ore, processing of rock phosphate and use of
phosphogypsum in commercial applications in order to minimize the radiation
exposure to occupational workers and members of the public are described
along with the monitoring and control measures required for achieving the
objective.
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2. PROCESS DESCRIPTION

2.1 Processing of Beach Sand Minerals (BSM)

Heavy-mineral sand deposits occur underwater or may form part of sea
beaches or coastal dunes created by wind action over long periods of time.
They may also occur inland in coastal strips up to a few kilometers wide.
These deposits are richest during periods of intense wave action (eg. south
west monsoon), following which, if left un-recovered, they are likely to
become wholly or partly washed away.

The composition of heavy-mineral sand deposits varies according to location
of their occurrence. The total heavy-mineral content of raw sand is typically
in the range of 5-50%. Table 1 gives typical composition of beach sand
minerals. Ilmenite constitutes the bulk of the raw sand followed by zircon,
rutile, garnet and sillimanite. Monazite and leucoxene are minor constituents.
All of these minerals have densities greater than 3000 kg/m3, hence their
designation as heavy minerals. The composition, properties and uses are given
in Table 2.

TABLE 1 : TYPICAL COMPOSITION OF
BEACH SAND MINERALS

MINERALS PERCENT CONTENT

West Coast South West Coast East Coast

ILMENITE 61 46 8 - 9

RUTILE 4 - 7 2 - 27 0.3 - 0.4

ZIRCON 5 - 8 4 - 6 0.3 - 0.5

SILLIMANITE 4 - 8 2 - 3 3 - 4

GARNET --- 7 - 14 6 - 7

MONAZITE 0.5 - 1 3 - 4 0.1 - 0.5

LEUCOXENE 1 - 1.5 0.5 - 1 ---
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TABLE 2 : THE COMPOSITION, PROPERTIES AND
USES OF VARIOUS BSM

The Beach Sand Mineral Facilities are primarily involved in:
(a) Mining and mineral separation of beach sands to produce one or

more of the following minerals :  titanium minerals (ilmenite, rutile,
leucoxene), garnet, sillimanite, zircon and monazite.

(b) Procurement of ilmenite or garnet rich tailings with enhanced
monazite content for further recovery of ilmenite or garnet.

(c) Purification, Chemical processing and value addition of titanium
minerals.

(d) Chemical processing of zircon for the production of Zirconium
compounds and value addition.

Chemical
Composition

TiO2 FeO

TiO2

ZrSiO4

Al2SiO5

Fe3(SiO4)3

(Ce,La,Th,Nd,Y)
PO4

Fe-Ti oxide
mixture

(Granular
alternation
product of
titanium
minerals)

Mineral

Ilmenite

Rutile

Zircon

Sillimanite

Garnet

Monazite

Leucoxene

Sp.Gravity

4.5 - 5.0

4.1 - 4.25

4.6 - 4.7

3.2 - 3.25

3.1 - 4.3

4.6 - 5.7

4.3 - 4.6

Properties

Conducting and
strongly magnetic

Conducting and
non magnetic

Non conducting and
non magnetic

Non conducting and
non magnetic

Non conducting and
moderately magnetic

Non conducting and
weakly magnetic

Conducting and
strongly magnetic

Typical Uses

Manufacture of titanium
dioxide pigment,
synthetic rutile and
titanium sponge

Manufacture of titanium
dioxide pigment,
titanium sponge and
welding electrode fluxes

In ceramics, refractories,
foundries and nuclear
reactors

Refractories

Abrasive for sand
blasting, in water –jet
cutting and glass
polishing

As raw material for
production of rare earth,
uranium and thorium

Raw material for
titanium dioxide
pigment and welding
rod flux
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2.1.1 Mining and Mineral Separation

Extraction of beach sand deposits is carried out either by beach washings
collection or by using a suction dredge in a planned and pre-determined path.
Beach sands at certain locations with favourable topography have higher
concentration of heavy minerals due to repeated washings by wave action.
‘Beach sand washings collection’ involves collection of these beach sands
and transporting it to concentration up-gradation units. The dredge unit is
used for mining inland placers.

Dredge: a dredge unit usually has a cutter on its cutter ladder which cuts the
sand, loosens it and keeps the sand grains in suspension enabling the suction
pump to lift it. The dredge breaks the face of the sand deposits which collapses
into the dredge pond as the dredge unit advances forward in its cutting path.

Head Feed Bin: the dredged out slurry is pumped in the head feed bin unit,
which consists of a surge bin and a rotating trommel. The trommel screens
the over sized pebbles, grass roots etc and the screened underflow is collected
in the surge bin.

Wet Concentrator : the slurry from the surge bin is pumped at a specified
pulp density to a wet concentrator unit for pre concentration of minerals. The
wet concentrator unit consists of series of spirals. The tailings is normally
used to backfill the mined out areas. The pre-concentrated slurry is subjected
to further concentration in heavy minerals up-gradation units, which consist
of several circuits of spirals and wet tables for further up-gradation of heavy
minerals to 95 to 97%.

The heavy mineral concentrate from heavy mineral up-gradation units is
subjected for separation of individual minerals. The separation of individual
minerals is done based upon their physical properties listed in Table 2.

Equipment normally used for the separation of magnetic and non magnetic
minerals are induced roll magnetic separators, high intensity roll magnetic
separators, semi lift magnetic separators, rare earth drum separators, cross
belt magnetic separators, etc. Equipment normally used for separation of
conducting and non conducting minerals are high tension separators,
electrostatic plate separators, electro-screen separators etc. In addition, a
number of dryers are needed to eliminate moisture in the feed concentrate
and products from wet separators and also to heat dry solids prior to high
tension separation. Fig. 1 gives a simplified general flow sheet of the mining
and mineral separation processes.

Based on the raw material input and monazite enriched tailings generated,
the BSM facilities can be classified into the following four major types.
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Type I.  Facilities carrying out mining and mineral separation of beach sands
and producing ilmenite and/or garnet. Such facilities generate large quantities
of monazite enriched tailings and the monazite content in these tailings is
generally <5%.

Type ll.  Facilities carrying out mining and mineral separation of beach sands
and producing all the major constituent minerals such as ilmenite, rutile,
garnet, zircon and silimanite. Such facilities generate relatively less quantities
of monazite enriched tailings and the monazite content in these tailings is
generally 20-70%.

FIG.1 : TYPICAL FLOW CHART SHOWING SEPARATION OF
HEAVY MINERALS

 Oversize
Mining void

 Tailings

Beach Washings/Dredging

Heavies Upgrading Plant/
Pre-concentration Overflow

Clay
Recycle water
settling pond

 Heavy mineral concentrate

Mineral Separation Plant

High Tension Separator

Conducting Non-conducting

Ilmenite, Rutile Garnet, Monazite, Zircon, Sillimanite

Magnetic Separator  Low intensity Magnetic Separator

Magnetic Non-magnetic

Ilmenite Rutile Magnetic
Non/weak magnetic

Garnet Monazite, Zircon, Sillimanite

Magnetic Non-magnetic

High Intensity Magnetic
Separator

Zircon, Sillimanite
Monazite rich tails

Dry/wet gravity
Separator

Sillimanite

TailingsZircon

Froth
Floatation  Tailings
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Type III.  There are certain facilities procuring ilmenite for value addition.
Such facilities prior to chemical processing of ilmenite subject it to further
physical separation for purification and in the process generate small quantities
of monazite enriched tailings and the monazite content in these tailings is
generally about 5%.

Type IV.  Finally, there are facilities which procure the monazite enriched
tailings for recovery of the other heavy minerals. Such facilities generate
small quantities of monazite enriched tailings and the monazite content in
these tailings is generally 20-70%.

2.2 Processing of Columbite -Tantalite Ore

Columbite is an ore of niobium (also called columbium) and Tantalite is an
ore of tantalum. In view of similar atomic size (lanthanide contraction) and
other chemical and physical properties, these two metals remain invariably
associated with each other in nature. However, columbite/tantalite also
contains small but recoverable amount of uranium and traces of thorium.
The ore is chemically processed to obtain salts of niobium and tantalum and
also for obtaining niobium and tantalum metal.

The process in general involves grinding of ore, dissolution in hydrofluoric
acid, solvent extraction with Tributyl Phosphate (TBP)/kerosene to separate
niobium and tantalum stream and subsequent recovery of the products .The
residue obtained after dissolution of the ore contains enhanced concentration
of uranium, thorium and radium-226.

2.3 Processing of Rock Phosphate and Use of Phosphogypsum

The fertilizer plants in India are presently processing rock phosphates
imported from countries like Jordan, Morocco, Egypt, Senegal, Togo, China
and others for production of phosphoric acid/fertilizers. Rock phosphates
are known to contain enhanced concentrations of naturally occurring
radionuclides especially uranium and its daughter products like Radium-226.

During wet processing of Rock Phosphate, it is reacted with dilute sulpuric
acid to produce phosphoric acid and phosphogypsum is obtained as by product
as shown in the following reaction.

Ca3(PO4)2 + 3H2SO4 + 6H2O                         3CaSO4.2H2O +  2H3PO4

In the chemical processing of rock phosphates, the radionuclides get
selectively separated into the phosphoric acid and solid waste. About 86% of
uranium goes into the phosphoric acid and 80% of Ra-226 goes into the
phosphogypsum. Phosphogypsum is used in various commercial applications
such as in manufacture of cement, fly ash brick, plaster of paris, plaster board,
glass fibre reinforced gypsum panels (GFRGP) and also in agriculture.
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3. RADIOLOGICAL SAFETY

3.1 General

Monazite, columbite tantalite ore and rock phosphate contain thorium and
uranium chain radionuclides in secular equilibrium and do not exhibit any
appreciable change in activity with respect to time. Figures 2 (A) and 2 (B)
give the U- 238 and Th- 232 decay series respectively. In the decay scheme
of naturally occurring thorium, one atom of 232Th emits six alpha particles, 4
beta rays and several gamma rays before becoming the stable end- product,
208Pb.  The alpha energies range from 4.0 MeV to 8.78 MeV.  The chain also
shows   high-energy beta and gamma rays of 2.26 MeV and 2.61 MeV
respectively.  Each atom of 238U in natural uranium decays to stable lead

FIG. 2(A) : URANIUM DECAY SERIES

U-238
4.47x 109 y

Pa-234m
1.18 m

Po-218
3.05 min

Ra-226
1600 y

Th-230
7.7x 104 y

Rn-222
3.824 d

Th-234
24.1d

U-234
2.44x 105 y

Bi-214
19.8 min

Po-214
164 ms Bi-210

5.01 d

Pb-210
22.3 y

Pb-214
26.8 min

Po-210
138.38 d

Pb-206
STABLE

Pb-210
22.3 y

Tl-210
1.32 min

Tl-206
4.2 min

Beta Decay

 Legend

Isotope- mass number
Half-life (year/day/
hour /min /seconds)

Alpha Decay
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(206Pb) through the emission of 8 alpha particles and 6 beta rays along with
accompanying gammas. The maximum energies of emissions are 7.69 MeV,
3.26 MeV and 1.76 MeV for alpha, beta and gamma respectively. The daughter
radionuclides equilibrium gets disturbed during chemical processing of these
minerals.

3.2 Processing of Beach Sand Minerals

The mineral monazite found in beach sands is the principal ore of Rare Earths
and Thorium. Monazite contains around 0.35% uranium as U3O8 and 9 %
thorium as ThO2 with Th-232 series activity concentration in the range 40 –
600 Bq/g. Zircon also contains uranium and thorium in the crystal lattice.
Their current levels, for most commercial zircons, would be about 250–350
ppm uranium and about 100–200 ppm thorium. Therefore, the radiological
hazards associated in the BSM facilities are due to the presence of thorium,
uranium and their decay products in the mineral constituents of the feed,
process streams, products and the tailings.

Pb-208
STABLE

Bi-212
60.5 m

Tl-208
3.1 m

Th-232
1.4 x 1010 y

Ac-228
6.13 h

Pb-212
106 h

Rn-220
55.6 s

Ra-224
3.64 d

Po-216
0.15 s

Ra-228
5.8 y

Th-228
1.91 y

Po-212
0.304 μs

Beta Decay

 Legend

Isotope- mass number
Half-life (year/day/
hour/min/seconds)

Alpha Decay

FIG. 2(B) : THORIUM DECAY SERIES
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The hazards in BSM facilities can be both from external and internal sources.
External hazards are due to high energy beta and gamma rays of thorium
series and internal hazards are mainly due to alpha emitting radionuclides
deposited inside the body. Internal hazard is mainly by way of inhalation of
air borne thorium bearing mineral sand particles. Uranium concentrations
encountered in the BSM facilities are insignificant to constitute any external
or internal exposure problems. Radon/thoron concentrations observed in
mineral processing are also too low to be of any radiological safety concern.
Thorium is almost always associated with its immediate daughter product
228Ra which is chemically much more mobile than thorium.  Radium can
easily get leached out from the site of deposition and is trans-located to
different organs.  Ingestion by way of food and drinking water is another
possible route of entry of thorium and daughter products into the human
body. However internal exposure via ingestion is unlikely to require
consideration under normal operational circumstances.

3.2.1 Mining and Mineral Separation

The mineral separation plants are situated at the natural high background
areas and the background radiation level in these areas is generally in the
range of 1 to 3 μGyh-1. Radiation fields in the plant area are dependent upon
the inventory of monazite in each process stream. The fields buildup through
different stages of mineral separation and show direct proportionality to the
monazite content in each stream. The external radiation may come from the
emission of gamma radiation from the feed storage area, machinery containing
sand of higher monazite content, spillages of monazite enriched tailings or
intermediate stockpiles of monazite enriched tailings. Most of the external
radiation exposures in mineral sand processing plants occur from being in
close proximity to the tailings such as during sun drying of intermediate sand
concentrate.

In Type I and Type III BSM facilities (described in section 2.1.1), the monazite
throughput in the plant is relatively less and the tailings contain monazite
less than 5%. The radiation field varies from background to 10 μGyh-1. The
annual individual external dose in such facilities is within 2mSv. However,
in Type II and IV facilities (described in section 2.1.1), the monazite
throughput in the plant is quite significant and the monazite content in the
tailings may vary in the range 20-70%. The radiation fields on contact with
the tailings can be of the order 50 - 150  μGyh-1. The annual individual external
dose in such facilities could be as high as 6 mSv.

Internal exposure at BSM facilities is mainly due to fine air borne particulates
of monazite and silica bearing dust. In  the  minerals separation  plants  nearly
75% of the airborne dust  is  non-respirable. Some specific sources of air-
borne dust and air activity are:
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(i) Conveying of sand using open belt conveyors and elevators.
(ii) Re-suspension of dust settled on surfaces of  equipment, floor,

window sills etc by movement of men and vehicles.
(iii) Fall of sand from blocked conveyors and elevators  and  during  power

failures.
(iv) Receiving chutes of conveyors, elevators and dryers.
(v) Carryover of slime from the raw sand feed.

The air activity levels due to thorium encountered in these plants are of the
order of less than 1/20 of the corresponding Derived Air Concentration.
Internal dose attributable to thoron and thoron daughters is not significant in
the mineral separation plants as the emanation of thoron from the mineral is
very low.

3.3 Processing of Columbite - Tantalite Ore

The uranium and thorium concentration in columbite tantalite ore varies
significantly with the geographical locations. Indian ore contains uranium in
the range 1000 - 2500 ppm as (U3O8) and thorium in the range 400 - 600
ppm. However, U-238 content in imported columbite tantalite ore may range
upto 1300 ppm and Th-232 may range upto 5500 ppm.

Exposure to direct gamma and inhalation of airborne dust containing uranium
and thorium nuclides are the two routes of radiation exposure to occupational
workers in these industries. The exposure of a worker during the processing
of columbite tantalite is not likely to exceed 3mSv/y. Exposure due to radon
and thoron progeny to workers is insignificant in these plants. Processing of
columbite and tantalite ores for the extraction of niobium and tantalum leaves
residues containing significant concentrations of U-238 (~ 300 Bq/g), Th-
232 (~ 100 Bq/g) and Ra -226 (~ 500 Bq/g).

3.4 Processing of Rock Phosphate and Use of Phosphogypsum

Rock phosphate imported in India contains U-238 typically in the range of
0.8 - 1.85  Bq/g and Ra-226 in the range of 0.5-1.7 Bq/g. The phosphogypsum
obtained as byproduct during wet processing of these imported rock
phosphates contains U-238 typically in the range of 0.1-0.2 Bq/g and Ra-
226 typically in the range 0.5-1.3 Bq/g. The exposure of a worker during the
processing of rockphosphate is likely to be in the range of 1- 2 mSv/y. Disposal
of phosphogypsum should be in engineered storage yards located away from
public residences and water bodies.

Use of phosphogypsum in commercial applications resulting in annual dose
in the range 0.3 - 1 mSv to the public is permitted. This is in line with AERB
directive No. 01/09 on Phosphogypsum disposal.
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4. RADIATION SURVEILLANCE

4.1 Radiation Monitoring

Physical measurement of the parameters relevant for radiation protection,
provides information necessary for ensuring radiation safety and helps in
estimating the occupational exposures and public exposure. This is required
to be carried out in BSM and Columbite Tantalite Processing facilities. In
view of extremely low radiation hazard in rockphosphate processing facilities,
the requirement of radiation monitoring may not be warranted.

To meet the requirements for limiting radiological risks, the licensee should
prepare plant specific radiation protection procedures which inter alia will
include programme for individual assessment of occupational exposures and
doses. The dose assessment programme should demonstrate compliance with
the radiation dose limits for individuals; it should also demonstrate that doses
are as low as reasonably achievable, economic and social factors being taken
into account, and provide information for individual dose records.

Two approaches - individual monitoring and workplace monitoring - may be
used (either as alternatives or in combination where appropriate) to determine
exposure levels for the purposes of individual dose assessment.

4.1.1 Personnel Monitoring (Individual Monitoring)

Personnel exposures comprise of two components, viz. external exposure
arising from external sources of radiation and internal exposure arising mainly
from inhalation of airborne dust/gases containing radioactivity. However, in
most of the NORM industries the internal exposure is insignificant and only
external exposure needs to be considered for dose estimation.

Individual exposures are (i) based on personal radiation dosimeter records
which give the cumulative radiation dose or (ii) estimated based on plant
area monitoring for radiation fields and occupancy periods at the work place.
Personal radiation dosimeter should be provided if the dose rates are likely
to give rise to annual individual external doses of   6 mSv or above, such as
in Type II and Type IV BSM facilities.

Thermo Luminescent Dosimeters (TLD) should be issued to the workers on
a quarterly basis. TLD racks should be provided preferably near the entrance
in a low background area where each radiation worker is allotted a marked
slot for keeping the TLD when off duty. Compliance of TLD use should be
ensured by spot checks and checking of the TLD racks. After  the  end  of  the
quarter  the  TLDs  should be changed and the used TLDs  should be  monitored
for surface  contamination.  The dosimeters should be collected and sent  to
the Head,  PMS/RPAD of the Bhabha Atomic Research  Centre  or any other
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duly authorized agency for  dose evaluation.  The details of  the TLD service
are maintained in  TLD  form  and  TLD issue Register.

For other cases such as Type I and Type III BSM facilities and Columbite
Tantalite Processing facilities, estimates of individual doses based on Ambient
Dosimetry should be sufficient which are calculated based on workers’
occupancy and the prevailing radiation level in that area.

4.1.2 Workplace monitoring (Plant/Area Monitoring)

Plant/area monitoring surveys should include:

(i) levels of external radiation in all occupied areas of the plant and
tailings/slag disposal area;

(ii) concentration of airborne radionuclides.

4.1.2.1 Measurement of External Radiation

(a) Radiation monitoring at the place of work should be carried out with
dose rate measuring instruments, which are count rate meters based
on GM counters/scintillometers. Instruments based on ionization
chambers duly protected from moisture can also be used for beta-
gamma dose rate measurements.

(b) The frequency of measurements should be normally once in a month
and should be specified in the radiation protection procedures of the
plant.

(c) Each working area should be surveyed, with particular attention paid
to fixed working locations and to other areas where workers may
remain for a large part of their work. Pipelines carrying radioactive
material/slurry or having potential of sludge deposition (such as iron
oxide carrying pipelines in ilmenite processing facilities) should be
surveyed to assess any build up of activity.

(d) Details of the workplaces surveyed and the dose rates determined
should be recorded.

(e) Instruments used to measure dose rates should be calibrated (once
in a year) and maintained regularly under a quality assurance
programme as specified in the radiation protection procedures of
the plant.

The requirements of Radiation Monitoring Equipment are given in Table 3.
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4.1.2.2 Measurements of Radioactive Dust, Radon/Thoron and Radon/Thoron
Progeny Concentrations

Concentrations of radioactive dust, radon/thoron and radon/thoron progeny
should normally be got monitored by approved agencies once in a year. Open
face filter paper air sampling with a suction head, tubing and attached suction
pump with flow measuring facility should be used for air monitoring for dust
and particulate activity in the working environment. Long duration air samples
are analyzed for gross radioactivity (alpha/beta) and the concentrations per
unit volume are arrived at for internal dose estimates. For radon/ thoron
measurements in the working atmosphere short duration filter paper air
sampling with programmed alpha activity measurements or dedicated radon/
thoron detection devices may be used. The ambient conditions of humidity,
temperature and ventilation should be monitored so as to be able to estimate
their influence on the radon/thoron assessment.

The locations at which workplace monitors are deployed for measuring
contaminant concentrations in air should be selected to be representative of
the air breathed by workers, particularly where workers move through areas
with differing contaminant concentration. Instrumentation used to measure
contaminant concentrations should be calibrated and maintained regularly
under a quality assurance programme. Where grab sampling is used, it should
be demonstrated that the samples are representative of average ambient
conditions. As a method, it is only appropriate in environments for which
conditions are known to be generally stable.

 S.No. Type of Facility Type of Instrument   Minimum No.
in working
condition

1 Columbite Tantalite G.M. Survey meter 1
and Type I & III (0 - 20 mR/h)
BSM Facilities

2 Type II & IV BSM G.M. Survey meter 1
Facilities (0 - 20 mR/h)

Scintillometer -
(low range) - desirable

Thermo Luminescent Workers having
Dosimeters potential to

exceed dose of
6 mSv/y.

TABLE 3 : REQUIREMENTS OF RADIATION MONITORING
EQUIPMENT
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The monitoring programme and frequency should be described in the radiation
protection procedures of the plant.

4.1.3 Environmental Monitoring

A suitable environmental monitoring programme appropriate to the level of
operations and in line with the classification cited earlier should be established
to assess the impact of the facility on the environment. The programme should
include radiation monitoring in the vicinity of the plant for assessment of
variation, if any, in the background radiation levels.  This may be carried out
by using calibrated dose rate measuring instruments, which are count rate
meters based on GM counters, ionization chambers or scintillators. The
environmental monitoring programme should comply with the regulatory
requirements prescribed on a case to case basis.

4.1.3.1 Beach Sand Minerals Facilities

(i) Mining and monazite enriched tailings disposal sites (trenches/
backfilled areas) should be monitored for the background radiation
level.

(ii) Integrity of the topping of the trenches should be ensured by quarterly
monitoring.

The mined and refilled areas are to be preferably replanted and rehabilitated.
There should be a continuous   programme for restoring the ecological balance
to the maximum extent possible.

4.1.3.2 Columbite - Tantalite Processing Facilities

Monitoring of water bodies such as river, stream, or lake into which the liquid
effluent may be discharged should be carried out once in a quarter.

4.2 Monitoring Records

All the monitoring data of individuals, workplace and environment should
be recorded and maintained. Dose records should be preserved during the
working life of each worker, and afterwards until the worker attains or would
have attained the age of seventy five years, or not less than thirty years after
the termination of the work involving occupational exposure whichever is
later.
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5. CONTAINMENT OF RADIOACTIVE MATERIAL AND
CONTROL OF RADIATION EXPOSURES

Engineered, operational and administrative control measures are adopted for
keeping the exposures As Low As Reasonably Achievable (ALARA).

5.1 External Exposure Control

Control measures to protect the health of workers are basically achieved by
confinement/containment of radioactive material within the process
equipment. The processes should largely be automated, thus minimizing direct
contact with the material. The processes, equipments and working practices
should be so designed as to reduce the exposure of personnel to radioactive
material both during operations and maintenance.

5.1.1 Engineered Control

5.1.1.1 Beach Sand Minerals Facilities

(i) Sand bins containing sand concentrates and fractions enriched in
monazite should be properly shielded, if needed, to control the
radiation exposure to personnel working in their vicinity.

(ii) Overhead sand conveyors (especially passing above passage and
worker occupied areas) should be provided with suitable covers to
prevent spillage of mineral.

(iii) All packaging and handling of zircon powder should be mechanized
to avoid direct handling.

(iv) Mechanised methods should be adopted for segregation, collection,
transport and storage of tailings to storage sites.

(v) Iron oxide slurry during ilmenite processing should be transported
in pipelines.

5.1.1.2 Columbite - Tantalite Processing Facilities

(i) Uranium and thorium bearing slag should be contained in high
integrity structures.

(ii) Dykes should be provided for all process tanks
(iii) Mechanised methods should be adopted for collection and bagging

of slag.

5.1.1.3 Rock Phosphate Processing Facilities

(i) Phosphogypsum slurry should be transported in closed pipelines.
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(ii) Phosphogypsum should be stored in engineered disposal facilities
having water proof lining to prevent migration of radionuclides into
ground water and there should also be a proper leachate collection
system.

5.1.2 Operational Control Measures

(i) Raw materials should be stored in controlled locations (sheds/
storages) where the occupancy should be limited based on the
radiation fields. Storage areas and other high radiation areas should
be properly identified by suitable methods and caution boards should
be prominently displayed with radiation monitoring details.

(ii) Structures and process equipment such as pipelines, conduits,
conveyors, tanks with elevated radiation field (due to enhancement
of radionuclide concentration during process operation) should be
identified for necessary control.

(iii) Monazite enriched tailings/uranium thorium bearing slag/
phosphogypsum should be stored away from areas normally occupied
by workers.

(iv) Good working practices and house keeping such as prevention of
spillage of radioactive material (raw material/intermediate/slag/
residue) and prompt removal of spillage if any from working areas
should be adopted.

(v) Pipelines carrying radioactive material in the form of liquid/slurry
should be tested periodically.

5.1.3 Administrative Control

The control measures to be implemented are:

(i) Access control to prohibit unnecessary occupancy in high radiation
areas.

(ii) Exposure control by Radiological Work Permits (RWP) in situations
of anticipated high exposures (such as in monazite tailings stockyard).

(iii) Job rotation of the individual to limit individual exposures.

5.2 Internal Exposure Control

Normally no forced ventilation is required in NORM industries for internal
exposure control.  However, radial exhausts may be provided on the roofs to
ensure enough air movement to reduce the levels of air borne radio activity
and dust. Provision of master roofs adds to the air circulation.  Other control
measures that may be adopted are:
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5.2.1 Engineered Control

The belt conveyers and bucket elevators and especially the transfer point
should be provided with appropriate enclosures. The gap between the
discharge end of conveyors and the receiving chutes should be kept minimum
and hoods with local exhausts should be provided to prevent the release of
dust.

The dust generating equipment such as grinders should be housed in
engineered enclosures at small negative pressure to prevent escape of fine
dust to occupied areas.

5.2.2 Operational Control Measures

(i) Wet methods of mining and processing should be adopted wherever
possible.

(ii) Spillages and dust deposited on surfaces should be promptly removed
by  vacuum cleaning/wet mopping.

(iii) Dust generating machineries like Electrostatic and magnetic
separators, grinders, air tables etc should always be kept  enclosed
to prevent escape of dust to workplace.

(iv) Sufficient settling time should be provided for the recycled water
used for pre-concentration and wet processing to reduce the dust
load carried into the process stream. Settling ponds should be
regularly de-silted.

5.2.3 Administrative Control

(i) Appropriate respirators/Personnel Protective Equipments (PPE)
should be used to prevent inhalation of airborne dust and activity.

(ii) Access controls, barriers, restricted/no entry areas should be enforced
in dust generating areas.
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6. WASTE MANAGEMENT

6.1 Processing of Beach Sand Minerals

6.1.1 Mining and Mineral Separation

Beach washing collection and dredge  mining of inland placers generate large
volume of overburden which include topsoil, clay, silica sand, slime, peat,
organic waste (vegetation, trees, roots. etc.), screen - overs  and shells. Solid
tailings containing shells and organic waste (shreds of roots etc) and screen
overs are generated from trommel operations. This can be preserved at mine
site for topping the refilled areas to facilitate eco-restoration.

Silica waste is generated during the pre-concentration and concentrate up-
gradation operations. The volume of silica waste generated depends on the
heavy mineral concentration in the mined raw sand and the recovery effected
in the processes. The silica waste, which contain around 80% quartz, is
depleted of monazite (field of 0.1 - 0.3 μGy/h) and need not be subjected to
any regulatory control and can be used for backfilling the mined out sites.

Separation of individual minerals namely ilmenite, rutile, leucoxene, garnet,
zircon and sillimanite leads to generation of monazite enriched tailings, upto
5 % and in extreme cases it may go up to 70 %. The disposal of such tailings,
having radiation level upto 150 μGy/h, on the land or in sea has radiological
implications. Disposal of these tailings on land will create radiation ‘hot-
spots’ that will lead to higher public exposure. The area along with radioactive
tailings may be abandoned by the operators after the lease period. It is difficult
to have effective post control/ surveillance over such waste disposal. The
practice of sea disposal of these tailings results in ultimate re-concentration
of monazite and re-deposition of the same on the beaches. In this way the
natural background radiation level on the beach may get enhanced over a
period of time resulting in increased population exposure.

The tail water released after mining , pre-concentration and separation of
minerals does not carry any enhanced radioactivity levels and hence may be
pumped /drained to the settling ponds and re-circulated  and/or disposed to
water bodies (canal, sea) after settling. The airborne releases from mining
and mineral separation are insignificant.

6.1.1.1 Disposal of Monazite Enriched Tailings

The radiological criteria for disposal of the tailings should be mainly governed
by the external radiation field which is contributed by the monazite present
in the tailings. The criteria for tailings disposal in an area should be on the
basis of minimum external radiation field as measured during pre operational
monitoring. For example, if the radiation fields in the mining areas range
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from 1 to 3 μGy/h on pre operational monitoring the post operational limit
should be fixed at 1 μGy/h. In this manner it is ensured that the practice does
not result in additional exposure to members of public at the Naturally High
Background Radiation Areas (NHBRA). The different methods for disposal
of monazite enriched tailings are as follows:

(i) Recycling

As much as possible the tailings should be recycled in the process
along with fresh feed with a view to reduce the total quantity
generated to the minimum.

(ii) Disposal in Trenches

Disposal of the tailings in earthen trenches (earthen pits or brick
lined pits) located within the plant premises and topping with silica
rich sand should be adopted by facilities  when the monazite content
in the tailings is high (more than 5 %) and the quantity of tailings
generated is comparatively less as encountered in Type II and Type
IV facilities. Trenches should be periodically topped with silica
tailings to reduce the radiation fields to natural levels encountered
in the area.

The trenches should not be filled up to the surface with monazite
enriched tailings. Sufficient free board space (preferably one metre)
should be left in the trenches for topping with silica rich tailings so
as to prevent the topping from getting eroded by wind action and
exposing the monazite enriched tailings. The surface of the trenches
after filling should be leveled with the surface topography and the
boundary of the pits should be demarcated with proper identification.

The design of the earthen trenches should take into consideration
the prevailing water table in the area. The monazite enriched tailings
should be transported by mechanized means such as pumping,
conveyors, and covered trucks and dump trucks/bins to the disposal
site.

These trenches should be under the institutional control of the
facilities. Institutional control consists of those actions, mechanisms,
and arrangements implemented to maintain control of a waste
management site after closure, as required by the AERB. This control
should be active (for example, monitoring, surveillance, remedial
work) or/and passive (for example, land use control).

(iii) Disposal by Mixing with Inactive Silica Tailings and Backfilling

The option is advisable for Type I BSM facilities where the quantity
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of tailings generated is large and the monazite content in the tailings
is relatively low (less than 5%). The monazite enriched tailings should
be homogenously mixed with silica tailings and then used for
backfilling the mined out areas so that radiation level in the backfilled
area is close to background. Since the concentration of monazite
varies from place to place, the exact specification for dilution has to
be given on a case-by-case basis based on the lower range of the
observed monazite concentration in raw sand.

(iv) Sale to Other Facilities/Returning Back to Suppliers

The monazite enriched tailings containing other minerals may also
be sold to other facilities having valid AERB licence under the Atomic
Energy (Radiation Protection) Rules, 2004 for further recovery of
other associated mineral values or may be returned back to the
supplier (from whom raw material was procured).

6.2 Processing of Columbite - Tantalite Ore

The radioactivity content in the liquid and gaseous effluents released during
processing of columbite tantalite is generally insignificant. Depending on
the uranium/thorium content in the slag, it should either be handed over to
facilities for further recovery of uranium/thorium values as per the direction
of Department of Atomic Energy or stored in secured near surface disposal
facilities as per the guidelines of regulatory body.

6.3 Processing of Rock Phosphate and Use of Phosphogypsum

The radioactivity content in the liquid and gaseous effluents released during
processing of rockphosphate is generally insignificant. Phosphogypsum
should be stored in engineered storage ponds as per the regulatory guidelines.

6.4 Waste Management Records

6.4.1 Processing of Beach Sand Minerals

Records should be maintained of the amount of monazite enriched tailings
generated, monazite content (%) in the tailings, amount of silica tailings mixed
with monazite enriched tailings, final content of the monazite in the tailings
after mixing,  location of disposal site/backfilled area and radiation level in
the backfilled area/over the trenches. Any other records related to
measurement of radioactivity in gaseous/liquid streams as directed by AERB
should also be maintained.

6.4.2 Processing of Columbite - Tantalite Ore

Records of quantity of slag along with uranium, thorium and radium content
in the slag should be maintained. Any other records related to measurement
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of radioactivity in gaseous/liquid streams as directed by AERB should also
be maintained.

6.4.3 Processing of Rock Phosphate and Use of Phosphogypsum

Analysis report of every consignment of rock phosphate processed and the
resultant phosphogypsum produced w.r.t U-238 and Ra-226 content along
with amount of phosphogypsum stored /sold for commercial applications
should be maintained. Any other records related to measurement of
radioactivity in gaseous/liquid streams as directed by AERB should also be
maintained.
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7. TRANSPORTATION OF NORMS

Transport regulations do not apply to natural materials and ores containing
naturally occurring radionuclides which are not intended to be processed for
use of these radionuclides provided the activity concentration of the material
does not exceed 10 times the values specified in the regulations ie 10 Bq/g.

7.1 Monazite Enriched Tailings

Monazite enriched tailings should be transported in such a manner that under
routine conditions of transport there is no escape of the radioactive contents
from the conveyance nor there is any loss of shielding. However, when the
monazite content in the tailings is more than 10 Bq/g (approximately 25%)
necessary approval from AERB should be obtained.

7.2 Uranium and Thorium Bearing Slag

Uranium and thorium bearing slag generated during the processing of
columbite-tantalite ore should be transported as industrial package with prior
approval from AERB. The main purpose of these packages is to carry bulk
quantity of radioactive material for economical transport.

7.3 Rock Phosphate and Phosphogypsum

As the activity of rock phosphate and phosphogypsum is less than 10 Bq/g,
transportation of these materials do not warrant any regulation from AERB.
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8. GRADED APPROACH TO REGULATION OF NORMS

The graded approach applies to all sources of radiation subject to regulation. However,
it is particularly relevant to operations involving exposure to natural sources, because
the exposures are generally ( but not always) moderate with little or no likelihood of
approaching or exceeding the dose limit (Appendix A), little or no likelihood of extreme
radiological consequences from accidents and because occupational health and safety
measures already in place to control other ( non-radiological) hazards in the workplace
may well provide some protection against radiological hazards as well.

The values of activity concentration for radionuclides of natural origin, derived using
the exclusion concept and based on AERB Safety Directive No. 01/2010 on “Exclusion,
Exemption and Clearance of Radionuclides in Solid Materials”, are given in Table 4.

TABLE 4 : VALUES OF ACTIVITY CONCENTRATION FOR
RADIONUCLIDES OF NATURAL ORIGIN

                               Radionuclide                                      Activity concentration (Bq/g)

K-40 10

All other radionuclides of natural origin 1

8.1 Regulatory Requirements for Different Types of Facilities

All BSM processing facilities are required to apply for licence under Rule 3
of the Atomic Energy (Radiation Protection) Rules, 2004 as per the gazette
notification S.O. 1210 dated April 24, 2009 given in Appendix B.

(i) Approval: Where the regulatory body has determined that exemption
is not the optimum option, the minimum requirement is to formally
obtain an approval from the regulatory body for the intention to
carry out the practice. Though the annual effective dose is a small
fraction of the applicable dose limit, it provides the added reassurance
that the regulatory body remains informed of all such practices. (Eg.
rock phosphate by fertilizer plants). Such facilities need not have a
Radiological Safety Officer and periodical radiological monitoring
is also not mandatory. Periodic regulatory inspection of such facilities
by regulatory body is not required. However, if desired, regulatory
body may carry out special inspection of these facilities. The
application format for approval/renewal of approval is given in
Annexure I. Use of Phosphogypsum in Building Materials and
Agriculture shall be as per the guidelines specified in the safety
directive given in Appendix C.
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(ii) Registration: Where the level of exposure to NORM is such that
neither exemption nor the minimum regulatory requirement of
approval is the optimum regulatory option, the facility operator has
to meet additional (but limited) obligations to ensure that exposed
individuals are adequately protected. These obligations would
typically involve measures to keep exposures under review and to
ensure that the working conditions are such that exposures remain
moderate, with little likelihood of doses approaching or exceeding
the dose limit. The mechanism for imposing such obligations on the
applicant is the granting of consent in the form of a registration.
Based on this approach, facilities processing Columbite Tantalite,
Type I and III BSM facilities should obtain registration. Availability
of Radiological Safety Officer is mandatory with periodical
radiological monitoring of the facility and regulatory inspections
by regulatory body will be carried out once in five years. The
application format for registration/renewal of registration is given
in Annexure II.

(iii) Licence: Where an acceptable level of protection can only be ensured
through the enforcement of more stringent exposure control measures,
consent in the form of a licence may be required. Type II and IV
facilities processing beach sand minerals should be issued licences.
Availability of Radiological Safety Officer is mandatory with
periodical radiological monitoring of the facility and regulatory
inspections by regulatory body will normally be carried out once in
a year. The application format for licence/renewal of licence is given
in Annexure III.

(iv) Exemption: However, based on graded approach, the following
facilities are exempted from regulation:

(a) Chemical processing of ilmenite and zircon.
(b) Value addition of separated beach sand minerals other than

monazite.
(c) Facilities engaged only in mining of beach sand minerals and

no further processing.
(d) Trading of separated beach sand minerals other than monazite.

Along with the application form for obtaining registration/licence, radiation
protection procedures and application for approval of radiological safety
officer should be submitted, the formats for which are given in Annexure IV
& V respectively.
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8.2 Submission of Reports to Regulatory Body

Beach sand minerals and columbite tantalite ore processing facilities should
submit quarterly and annual health physics reports covering the monitoring
results of workers, workplace, waste and environment as per the format given
in the Annexure VI and Annexure VII respectively. In addition, any
radiological safety related significant event should be intimated to AERB
within 24 hrs of the occurrence of the event.

Rock phosphate processing facilities should submit quarterly analysis report
giving the activity concentration of U-238 and Ra-226 in every consignment
of rockphosphate imported and the resultant phosphogypsum generated as
per the format given in the Annexure VIII.
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APPENDIX - A

 DOSE LIMITS FOR EXPOSURES FROM IONISING
RADIATION FOR WORKERS AND THE MEMBERS OF

THE PUBLIC
 

In exercise of Rule 15 of the Atomic Energy (Radiation Protection) Rules, 2004, the
Chairman, Atomic Energy Regulatory Board, being the Competent Authority under
the said rules, hereby issues an order prescribing the dose limits for exposures from
ionising radiations for workers and the members of the public, which shall be adhered
to.

Dose Limits

General

(i) The limits on effective dose apply to the sum of effective doses from external
as well as internal sources. The limits exclude the exposures due to natural
background radiation and medical exposures.

(ii) Calendar year shall be used for all prescribed dose limits.

A1. Occupational Dose Limits

A1.1 Occupational Workers

The occupational exposures of any worker shall be so controlled that the
following limits are not exceeded:

(a) an effective dose of 20 mSv/year averaged over five consecutive
years (calculated on a sliding scale of five years);

(b) an effective dose of 30 mSv in any year;
(c) an equivalent dose to the lens of the eye of 150 mSv in a year;
(d) an equivalent dose to the extremities (hands and feet) of 500 mSv in

a year and
(e) an equivalent dose to the skin of 500 mSv in a year;
(f) limits given above apply to female workers also. However, once

pregnancy is declared the equivalent dose limit to embryo/fetus shall
be 1 mSv for the remainder of the pregnancy.

A1.2 Apprentices and Trainees

The occupational exposure of apprentices and trainees between 16 and 18
years of age shall be so controlled that the following limits are not exceeded:
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(a) An effective dose of 6 mSv in a year
(b) An equivalent dose to the lens of the eye of 50 mSv in a year
(c) An equivalent dose to the extremities (hands and feet) of 150 mSv

in a year
(d) An equivalent dose to the skin of 150 mSv in a year.

A2. Dose Limits for Members of the Public

The estimated average doses to the relevant members of the public shall not
exceed the following limits:

(a) An effective dose of 1 mSv in a year

(b) An equivalent dose to the lens of the eye of 15 mSv in a year

(c) An equivalent dose to the skin of 50 mSv in a year.
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APPENDIX - B

GAZETTE NOTIFICATION FOR LICENSING
REQUIREMENT OF BSM FACILITIES

EXTRACT FROM THE GAZETTE OF INDIA : PART II, SEC. 3, SUB-SEC. (ii)
Appearing on Page No. 2315

Dated 9-5-2009

HejceeCeg Tpee& efve³eece Heefj<eo
ATOMIC ENERGY REGULATORY BOARD

DeefOemet®evee

veF& efouueer, 24 DeÒewue, 2009

keÀe. Dee. 1210.- HejceeCeg Tpee& (efJeefkeÀjCe mebj#eCe) efve³ece, 2004 kesÀ efve³ece 3(3) (X) leLee HejceeCeg Tpee&
efJeYeeie DeefOemet®evee (Yeejle mejkeÀej kesÀ efoveebkeÀ 12-10-2006 kesÀ jepeHe$e ceW ÒekeÀeefMele keÀe. Dee. meb. 4072) kesÀ Devegmeej
ÒeoÊe MeeqkeÌle³eeW keÀe Òe³eesie keÀjles ngS ³en DeefOemetef®ele efkeÀ³ee peelee nw efkeÀ yeer®e mewv[ efcevejume (BSM) Òeesmesefmebie HewÀefmeefueefìpe,
pees FucesveeF&ì, ªìeF&ue, u³etkeÀespeerve, ]pekeÀeve, efmeefuecesveeF&ì, ieevexì leLee ceesveepeeF&ì kesÀ GlHeeove nsleg Keveve SJeb KeefvepeeW keÀe
He=LekeÌkeÀjCe keÀjleer nw leLee Fve yeer®e mewv[ KeefvepeeW keÀe YeeweflekeÀer³e DeLeJee jemee³eefvekeÀ Òeef¬eÀ³ee mebmeeOeve keÀjleer nQ, GvnW HejceeCeg
Tpee& (efJeefkeÀjCe mebj#eCe) efve³ece, 2004 kesÀ efve³ece 3 kesÀ lenle Deveg%eeqHle ÒeeHle keÀjves kesÀ efueS DeeJesove Òemlegle keÀjvee DeeJeM³ekeÀ
nw ~

[meboYe&ë SF&S/16(1)/2008-F&Deej/1120]
megjsvê kegÀceej Mecee&, DeO³e#e

HejceeCeg Tpee& efve³eecekeÀ Heefj<eod, me#ece ÒeeefOekeÀejer

NOTIFICATION
New Delhi, the 24th April, 2009

S.O. 1210.- In exercise of the powers conferred by Rule 3 (3) (x) of the Atomic Energy (Radia-
tion Protection) Rules, 2004 and the Department of Atomic Energy Notification (S. O. No. 4072 published
in the Gazette of India dated 12-10-2006), it is hereby notified that Beach Sand Minerals (BSM) processing
facilities carrying out mining and mineral separation for production of ilmenite, rutile, leucoxene, zircon,
sillimanite, garnet & monazite and physical or chemical processing of these BSM are required to apply for
licence under Rule 3 of the Atomic Energy (Radiation Protection) Rules, 2004.

[Ref. AEA/16(1)/2008-ER/1120]
S.K. SHARMA, Chairman

Atomic Energy Regulatory Board
Competent Authority
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APPENDIX - C

USE OF PHOSPHOGYPSUM IN BUILDING AND
CONSTRUCTION MATERIALS AND IN AGRICULTURE

Rockphosphates imported in India by the fertilizer plants for production of phosphoric
acid contain small concentrations of radioactive nuclides, viz., Uranium-238 and
Radium-226. Phosphogypsum produced as byproduct during wet processing of these
rockphosphates contains activity concentration of U-238 typically in the range 0.1-
0.2 Bq/g and Ra-226 typically in the range 0.5-1.3 Bq/g.

The subject of processing of imported rockphosphates and the use of phosphogypsum
so produced in commercial applications like Building and Construction Materials and
in Agriculture has been examined in the Atomic Energy Regulatory Board (AERB)
from the radiological safety considerations and the following directives are issued.

(i) Analysis of RockPhosphate and Phosphogypsum: All rockphosphate
processing industries shall carry out analysis to determine U-238 and Ra-
226 content in each imported consignment of rockphosphate as well as in the
phosphogypsum produced from its processing and shall report the results to
AERB on quarterly basis. This data will be reviewed in AERB for a period
of about two years for deciding on the frequency of such analysis in future.

(ii) Sale of Phosphogypsum by Fertilizer Plants: AERB approval is not required
for selling phosphogypsum for its use in building and construction materials
provided the activity concentration of Ra-226 in it is less than or equal to 1
Bq/g. [If Ra-226 concentration in phosphogypsum is more than 1Bq/g, it is
to be mixed with other ingredients such that the Ra-226 activity concentration
in bulk material is less than or equal to 1.0 Bq/g.]

(iii) Manufacturing and Use of Phosphogypsum Panels and Blocks: AERB
approval is not required for manufacturing and use of phosphogypsum panels
or blocks provided they have Ra-226 activity less than 40 kBq/square metre
area of any surface of the panels/blocks.

(iv) Use in Agriculture: There is no restriction for use of phosphogypsum in
agricultural applications from the radiological safety considerations.
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ANNEXURE - I

Form ID: AERB/IPSD/ RP/APP
Government of India

Atomic Energy Regulatory Board
Niyamak Bhavan,

Anushaktinagar,
 Mumbai - 400 094

APPLICATION FOR APPROVAL/RENEWAL OF APPROVAL FOR
OPERATION OF FACILITIES PROCESSING ROCK PHOSPHATE

(a) This application would be considered by the competent authority for issuance of licence,
under the Atomic Energy (Radiation Protection) Rules, 2004.  (AERPR-2004)

(b) The duly filled-in form should be sent to Head/Director, Industrial Plants Safety Division,
(IPSD) AERB, Niyamak Bhavan, Anushaktinagar, Mumbai-400094 with the necessary
documents.

(c) Incomplete applications and those without all relevant documents are liable to be rejected.
(d)  All the forms pertaining to BSM facilities can be downloaded from the website

www.aerb.gov.in
(e) Attach extra sheets wherever required

PART A

GENERAL PARTICULARS

A.1 Name and address (with PIN Code) of the facility:
Telephone No. (LandLine)
Fax No.
Email

A.2 Name and designation of the applicant#:
Telephone No. (LandLine)
Fax No.
Email
Mobile No.

A.3 Name of the Head of the Facility$:
Telephone No. (LandLine)
Fax No.
Email
Mobile No.
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A.4 Application for

Ref. No Date Validity of
existing approval

New Approval/renewal (strike out
whichever are not applicable)

# Applicant is the person in whose name the consent may be issued, under AERPR-2004, and
who would have the responsibilities of “licencee” prescribed in AERPR-2004 and should be
a full time employee of the institution.

$ The head of the institution is the person who would have the responsibilities of “employer”
prescribed in AERPR-2004.

    PART B

PARTICULARS OF THE FACILITY

B.1 Facility Details:

(Facilities yet to start operation are required to provide the estimated figures & facilities
already in operation are required to provide actual figures)

B.2 End use Details of the Phosphogypsum

1. End Use of Phosphogypsum
(by the fertilizer plants):
End Use: _______________________________

2. If Phosphogypsum is sold, please provide
(attach separate sheet if necessary)
(i) the complete address, telephone no. fax,

email of the buyers
(ii) quantity of phosphogypsum sold in a year
(iii) its end use by the buyers

Source
Location
and Country
from where
Rock
Phosphate
is Imported

Quantity of
Rock
Phosphate
to be
Imported in
a year

Analysis Result
of Rock
Phosphate
Imported

Quantity of
Corresponding
Phosphogypsum
Produced in a
year from
Processing of
Rock Phosphate

Analysed/Antici-
pated Result of
Corresponding
Phosphogypsum
Produced from
Processing of Rock
Phosphate

U-238
(Bq/g)

Ra-226
(Bq/g)

U-238
(Bq/g)

Ra-226
(Bq/g)
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3. For phosphogypsum panels/blocks manufacturers
(i) Indicate the surface density of the panels: _________ kg/sq.metre

(ii) Ra-226 concentration in the phosphogypsum used for manufacturing
panels/blocks _______ Bq/g

4. If phosphogypsum is stored / disposed by the fertilizer plants, please indicate

(i) The quantity stored/disposed in this quarter__________________

(ii) Distance of nearest residence from the storage/disposal
yard _______

(iii) Distance of nearest surface water body from the storage/disposal
yard (river, lake etc) ________

(iv) If any protection measures to prevent air borne activity/seepage to
groundwater have been provided (for example covering of
phosphogypsum heaps with polythene sheets, lining of the storage/
disposal yard etc) __________

PART C

UNDERTAKING

I/We hereby certify that

(a) all  the statements  made above are correct to the best of my/our
knowledge and belief;

(b) no activity shall be carried out for purposes other than those specified
in this form;

(c) the operation of the facility shall not be commenced without approval
from AERB;

(d) all provisions of the  Atomic Energy (Radiation Protection) Rules,
2004 shall be strictly complied with;

(e) the facility shall not be transferred/sold/ rented by me/us to another
without the prior permission of the competent authority;

(f) full facilities will be accorded by me/us to any authorised
representatives of the competent authority to inspect this installation
at any time;

(g) all recommendations made from time to time by the competent
authority in  respect of radiation safety measures will be duly
implemented;
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(h) keep AERB informed about any changes in the information furnished
above.

In case, it is found, at any stage, that the information provided by me/us is false and/or
not authentic, then I/we hereby accept that appropriate regulatory actions may be
initiated against me/us and our institution, in accordance with the applicable Rules.
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ANNEXURE - II

Form ID: AERB/IPSD/CT/REG
Government of India

Atomic Energy Regulatory Board
Niyamak Bhavan,

Anushaktinagar,
 Mumbai - 400 094

APPLICATION FOR REGISTRATION/RENEWAL OF REGISTRATION
FOR OPERATION OF FACILITIES PROCESSING

COLUMBITE - TANTALITE ORE

(a) This application would be considered by the competent authority for issuance of licence,
under the Atomic Energy (Radiation Protection) Rules, 2004.  (AERPR-2004)

(b) The duly filled-in form should be sent to Head/Director, Industrial Plants Safety Division,
(IPSD) AERB, Niyamak Bhavan, Anushaktinagar, Mumbai-400094 with the necessary
documents.

(c) Incomplete applications and those without all relevant documents are liable to be rejected.
(d) All the forms pertaining to BSM facilities can be downloaded from the website

www.aerb.gov.in
(e) Attach extra sheets wherever required

PART A

GENERAL PARTICULARS

A.1 Name and address (with PIN Code) of the facility:
Telephone No. (LandLine)
Fax No.
Email

A.2 Name and designation of the applicant#:
Telephone No. (LandLine)
Fax No.
Email
Mobile No.

A.3 Name of the Head of the Facility$:
Telephone No. (LandLine)
Fax No.
Email
Mobile No.
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A.4 Application for

Ref. No Date Validity of existing regi-
stration (not required if
application is for new
licence)

New Registration/Modification/
renewal (strike out whichever
are not applicable)

# Applicant is the person in whose name the consent may be issued, under AERPR-2004, and
who would have the responsibilities of “licencee” prescribed in AERPR-2004  and should
be a full time employee of the institution.

$ The head of the institution is the person who would have the responsibilities of “employer”
prescribed in AERPR-2004.

PART B

PARTICULARS OF THE FACILITY

B.1 Facility Details:

1.1 Operational status of the facility
(strike out whichever is not applicable): operating/ yet to start operation

1.2 Design capacity of the plant__________

1.3 Does the facility carry out/plan to carry out
mining of columbite  - tantalite ore   Yes    No

If Yes, provide the following information

(i) Mining lease (Ref. No.)_________________________________
(ii) Date of grant of mining lease_____________________________
(iii) Validity of the mining lease ______________________________
(iv) Location of mining area _________________________________

1.4  Details of material to be processed

(i) Raw  material description (strike out whichever are not applicable)
Raw columbite - tantalite ore/ ore concentrates/metal rejects/scraps/
others (please specify) _________________

(ii) Source of the  raw material (if procured/imported, give the details
from where it is procured) ______________

B.2 Process Details
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2.1 Details of raw materials, products and slag
(Facilities yet to start operation are required to provide the estimated figures
& facilities already in operation are required to provide actual figures)

       Raw material used       Final    Uranium/ Other
 product(s)     thorium solid

 bearing slag waste
              Raw ore Ore   metal Niobium/

concentrates  rejects/ tantalum or
  scraps their

compounds
Quantity/annum
(tons)
Uranium (Bq/g)
Thorium (Bq/g)
Radium (Bq/g)

B.3 Radiological Safety Details:

3.1 Radiological Safety Officer (if available for the facility):

(i) Name ____________________
(ii) Reference No. of AERB approval _________________________
(iii) Validity of AERB approval ______________________________

Else, apply for approval for RSO in prescribed format along with this
application.

3.2 Radiation monitoring instruments

Name of the instrument Detector type   Quantity   Range     Accuracy      Make

3.3 Workplace monitoring: (applicable for operating facilities)

Location (all locations of the plant including storage area Radiation level
of ore and slag should be covered) (microGray/hour)
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3.4 Radiation worker and dose details: (facilities yet to start operation are required
to provide the estimated figures & facilities in operation are required to
provide actual figures)

(i) Number of Permanent employees__________
(ii) Number of Contractor’s Workers __________________________
(iii) Average Individual Dose _________________________________
(iv) Maximum Individual Dose _______________________________

B.4 Radioactive Waste Management Details:
(Facilities yet to start operation are required to provide the estimated figures
& facilities in operation are required to provide actual figures)

4.1 Method of disposal of radioactive slag (tick whichever is applicable)

(i) Disposed in secured landfill
(ii) Sold to other facilities
(iii) Others (please specify)  _____________________

4.2 If radioactive slag disposed/to be disposed in  landfill, provide the following
information.

(i) Quantity to be disposed in a year___________________________
(ii) Location of landfill site___________________________________

4.3 If radioactive slag disposed/to be disposed by sale, provide the following
information.

(i) Copy of agreement of the facility with the buyer
(ii) Name and address of the buyer of the radioactive slag
(iii) Quantity of radioactive slag sold/to be sold per year

4.4 Disposal of liquid effluent (If discharged to the environment)

(i) Volume of liquid effluent discharged in a year_________________
(ii) Analysis of liquid effluent (gross alpha and gross beta)___________

B.5 Environmental Safety Details:

5.1 Background radiation level of the

(i) Mining area (if applicable): __________
(ii) Plant premises: ____________________

5.2 Radiation level at slag disposal area:
(facilities yet to start operation are required to provide the estimated figures
& facilities already in operation are required to provide actual figures)
On top of landfill: ___________
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5.3 Measures proposed to prevent spread of radioactivity by water/wind to nearby
areas during normal operation and emergency conditions.
__________________________________________________________

5.4 Distance of the nearest population centre from the plant _____________

5.5 Population of the area nearest to plant___________

B.6 Enclosures:

(1) Approved Mine Plan: if applicable.

(2) Site Plan: showing the Plant and the landfill site (if applicable): information
on site condition for external events such as seismicity, flood, cyclone, tsunami
etc.

(3) Process Details: Write up of the process, flow sheet indicating generation of
slag, disposal method for slag, treatment of liquid effluent, material balance.

(4) Lay out: plant  and equipment layout

(5) Design Details: Codes/standards used for plant and equipment design, details
of instrumentation and control system, design for containment for radioactive
material and ventilation system for controlling radiation exposures, design
of landfill (if applicable) for disposal of slag.

(6) Quality assurance: For structures containing radioactive material

(7) Radiation Protection Procedures

(8) Application for approval of RSO (if RSO not available)

(9) Other statutory clearances of the plant.

PART C

UNDERTAKING

I/We hereby certify that

(a) all the statements made above are correct to the best of my/our
knowledge and belief;

(b) no activity shall be carried out for purposes other than those specified
in this form;

(c) the operation of the facility shall not be commenced without
Registration from AERB;

(d) all provisions of the  Atomic Energy (Radiation Protection) Rules,
2004 shall be strictly complied with;
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(e) the facility shall not be transferred/sold/ rented by me/us to another
without the prior permission of the competent authority;

(f) full facilities will be accorded by me/us to any authorised
representatives of the competent authority to inspect this installation
at any time;

(g) radiation surveillance of all persons engaged in radiation work as
required by the competent authority will be duly carried out at my/
our expense;

(h) radioactive slag will be disposed off in a safe manner as per the
regulations and the radioactive slag shall not be used for surfacing
operations or any other purposes;

(i) transport of radioactive materials shall be in accordance with relevant
safety regulations;

(j) all recommendations made from time to time by the competent
authority in  respect of radiation safety measures will be duly
implemented;

(k) duly qualified/experienced radiological safety officer(s) will be
appointed before the commencement of operation of the facility;

(l) the requirements laid down by competent authority regarding closure
and reuse of the site will be strictly complied with;

(m) keep AERB informed about any changes in the information furnished
above.

In case, it is found, at any stage, that the information provided by me/us is false and/ or
not authentic, then I/we hereby accept that appropriate regulatory actions may be
initiated against me/us and our institution, in accordance with the applicable Rules.

Place: Signature:

Date: Name of the Applicant:

Designation:

Signature:

Name of Head of the Institution:

Designation:

(Seal of the institution)
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ANNEXURE - III

Form ID: AERB/IPSD/ BSM/LIC
Government of India

Atomic Energy Regulatory Board
Niyamak Bhavan,

Anushaktinagar,
 Mumbai - 400 094

APPLICATION FOR LICENCE/REGISTRATION OR ITS RENEWAL FOR
OPERATION OF BEACH SAND MINERALS (BSM) FACILITIES

CARRYING OUT PHYSICAL MINERAL SEPARATION
(OTHER THAN MONAZITE)

(a) This application would be considered by the competent authority for issuance of licence,
under the Atomic Energy (Radiation Protection) Rules, 2004.  (AERPR-2004)

(b) The duly filled-in form should be sent to Head, Industrial Plants Safety Division, (IPSD)
AERB, Niyamak Bhavan, Anushaktinagar, Mumbai-400094 with the necessary documents.

(c) Incomplete applications and those without all relevant documents are liable to be rejected.
(d) All the forms pertaining to BSM facilities can be downloaded from the website

www.aerb.gov.in
(e) Attach extra sheets wherever required

PART A

GENERAL PARTICULARS

A.1 Name and address (with PIN Code) of the facility:
Telephone No. (LandLine)
Fax No.
Email

A.2 Name and designation of the applicant#:
Telephone No. (LandLine)
Fax No.
Email
Mobile No.

A.3 Name of the Head of the Facility$:
Telephone No. (LandLine)
Fax No.
Email
Mobile No.
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A.4 Licence Application for

Ref. No Date Validity of existing licence
(not required if application
is for new licence)

New Licence/Licence Modifi-
cation/Licence renewal
(strike out whichever are not
applicable)

# Applicant is the person in whose name the consent may be issued, under AERPR-2004, and
who would have the responsibilities of “licencee” prescribed in AERPR-2004 and should be
a full time employee of the institution.

$ The head of the institution is the person who would have the responsibilities of “employer”
prescribed in AERPR-2004.

PART B

PARTICULARS OF THE FACILITY

B.1 Facility Details:

1.1 Operational status of the facility
(strike out whichever is not applicable): operating/

yet to start operation

1.2 Does the BSM facility carry out/plan to
carry out mining as well as Physical
Separation of minerals  Yes   No
If Yes, provide the following information

(i) Mining Lease (Ref. No.)________________________________

(ii) Date of grant of mining lease_____________________________

(iii) Validity of the mining lease ______________________________

(iv) Location of mining area _________________________________

1.3 Details of Material to be processed

(i) Raw Material Description (strike out whichever are not applicable)

Raw Beach Sand/ Pre Concentration Plant output/Mineral Separation
Plant rejects/Mineral Separation Plant products (processed BSM)/
Others (please specify) ____________

(ii) Source of the  raw material  (if procured, give the address from
where it is procured) ______________
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B.2 Process Details

2.1 Details of raw materials, products and tailings
(BSM facilities yet to start operation are required to provide the estimated
figures & BSM facilities already in operation are required to provide actual
figures)

B.3 Radiological Safety Details:

3.1 Radiological Safety Officer (applicable for operating BSM facilities):

(i) Name ____________________
(ii) Educational qualifications_______________________________
(iii) Type of training ( including place and duration)  _____________
(iv) Experience  in BSM facility _____________________________
(v) Reference No. of AERB approval  ________________________
(vi) Validity of AERB approval  _____________________________

3.2 Radiation monitoring instruments available (applicable for operating BSM
facilities):

Name of the instrument Detector type Quantity Range Accuracy Make

3.3 Workplace monitoring: (applicable for operating BSM facilities)

Location Radiation level
(microGray/hour)

Pre-Concentration Plant (if applicable)

Mineral Separation Plant (give break up location wise)
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Quantity/
annum
(tons)
Monazite
(%)

 Raw material used                          Final product(s)                             Tailings generated

Mined
out

sand

Pre
Con
plant
output

Pro-
cured
raw

mate-
rial

Ilme-
nite

Rutile

Leuco-
xene

zircon garnet silli-
ma
nite

mona
zite

Mined
out

sand

Silica
rich

tailings

Monazite
enriched
tailings
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3.4 Radiation worker and Dose details: (BSM facilities yet to start operation are
required to provide the estimated figures & BSM facilities in operation are
required to provide actual figures)

(i) Number of Permanent employees_______________

(ii) Number of Contractor’s Workers _______________

(iii) Average Individual Dose _____________________

(iv) Maximum Individual Dose  ___________________

B.4 Radioactive Waste Management Details:
(BSM facilities yet to start operation are  required to provide the estimated
figures & BSM facilities in operation are required to provide actual figures)

4.1 Method of disposal of monazite enriched tailings (tick whichever is applicable)

(i) disposed by backfilling of mined out sites:
(ii) disposed in trenches
(iii) sold to other BSM facilities
(iv) Others (please specify)  _______________

4.1.1 If monazite enriched tailings is disposed/to be disposed by backfilling of
mined out sites, provide the following information.

(i) Quantity of monazite enriched tailings mixed with silica rich sand in
a year to reduce the radiation level to background _______________

(ii) Quantity of silica rich sand mixed with monazite enriched tailings in
a year________________

(iii) Monazite (%) after mixing_______________________________
(iv) Location of backfilled sites ______________________________

4.1.2 If  monazite enriched tailings disposed/to be disposed in  trenches, provide
the following information.

(i) Quantity of monazite enriched tailings disposed in a year__________
(ii) Location of backfilled sites________________________
(iii) Material used for topping of trenches to reduce the radiation level

____________________
(iv) Thickness of topping of trenches _________________
(v) Location of trenches ___________________________

4.1.3 If monazite enriched tailings disposed/to be disposed by sale, provide the
following information.
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(i) Quantity of monazite enriched tailings sold/to be sold per year
(ii) Name and address of the buyer of the tailings
(iii) Does the buyer have a valid AERB licence___________________

If Yes, provide the licence number and validity ______________________

B.5 Environmental Safety Details:

5.1 Background radiation level of the

(i) Mining area (if applicable):__________

(ii) Plant premises: ___________________

5.2 Radiation level at monazite enriched tailings disposal area:
(BSM facilities yet to start operation are required to provide the estimated
figures & BSM facilities already in operation are required to provide actual
figures)

(i)  At backfilled site after mixing with silica rich sand:____________
(ii)  On top of trenches after topping: ___________

5.3 Measures proposed to prevent spread of radioactivity by water/wind to nearby
areas during normal operations and emergency conditions.

___________________________________________________________

5.4 Distance of the nearest population centre from the tailings disposal site
_____________

5.5 Population of the area nearest to tailings disposal site__________________

B.6 Enclosures:

(1) Approved Mine Plan: showing the mining area and tailings disposal site
(backfilled areas/trenches) if applicable.

(2) Site Plan: showing Mineral Separation Plant and the tailings disposal site
(trenches): information on site condition for external events such as seismicity,
flood, cyclone, tsunami etc.

(3) Process Details: Write up of the process including, mining, preconcentration
and mineral separation, disposal method for tailings, block diagrams with
details of generation of tailings with their monazite content (%) at each stage
and material balance.

(4) Lay out: plant  and equipment layout
(5) Design Details: Codes/standards used for plant and equipment design, details

of instrumentation and control system, design for containment for radioactive
materiel and ventilation system for controlling radiation exposures, design
of trenches (if applicable) for disposal of monazite enriched tailings.
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(6) Quality assurance:  For structures conveying/containing radioactive material
(7) Radiation Protection Procedures
(8) Application for approval of RSO (if RSO not available)
(9) Other statutory clearances of the plant.

PART C

UNDERTAKING

I/We hereby certify that

(a) all the statements  made above are correct to the best of my/our
knowledge and belief;

(b) no activity shall be carried out for purposes other than those specified
in this form;

(c) the operation of the facility shall not be commenced without Licence
from AERB;

(d) all provisions of the  Atomic Energy (Radiation Protection) Rules,
2004 shall be strictly complied with;

(e) the facility shall not be transferred/sold/rented by me/us to another
without the prior permission of the competent authority;

(f) full facilities will be accorded by me/us to any authorised
representatives of the competent authority to inspect this installation
at any time;

(g) radiation surveillance and medical  surveillance of all persons
engaged in radiation work as required by the competent authority
will be duly carried out at my/our expense;

(h) radioactive tailings will be disposed off in a safe manner as per the
regulations and the radioactive tailings shall not be used for surfacing
operations or any other purposes;

(i) transport of radioactive materials shall be in accordance with relevant
safety regulations;

(j) all recommendations made from time to time by the competent
authority in respect of radiation safety measures will be duly
implemented;

(k) duly qualified/experienced radiological safety officer(s) will be
appointed before the commencement of operation of the facility;
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(l) the requirements laid down by competent authority regarding
decommissioning and reuse of the site of the decommissioned facility
will be strictly complied with;

(m) keep AERB informed about any changes in the information furnished
above.

In case, it is found, at any stage, that the information provided by me/us is false and/or
not authentic, then I/we hereby accept that appropriate regulatory actions may be
initiated against me/us and our institution, in accordance with the applicable Rules.

Place: Signature:

Date: Name of the Applicant:

Designation:

Signature:

Name of Head of the Institution:

Designation:

(Seal of the institution)
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ANNEXURE - IV

CONTENTS FOR RADIATION PROTECTION PROCEDURES FOR
BSM-NORM INDUSTRIES

1. Brief description of the plant

2. Measures to control radiation exposure

3. Work place monitoring - external radiation, airborne contamination

(a) The quantities to be measured

(b) The location and frequency

(c) Measurement methods

4. Individual monitoring

(a) External exposure

(b) Dose estimation methodology

(c) TLD issue procedure (where applicable)

5. Radioactive waste disposal

(a) Solid waste monitoring, disposal

6. Environmental monitoring - external radiation measurement location and
frequency

7. Syllabus on radiation protection training

8. Responsibilities of Plant Management and RSO
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ANNEXURE - V

APPLICATION FOR APPROVAL OF NOMINATION OF RADIOLOGICAL
SAFETY OFFICER FOR BSM-NORM FACILITIES

(To be submitted to the Industrial Plants Safety Division, AERB, Niyamak Bhavan,
Anushaktinagar, Mumbai 400 094)

PART - 1 : PARTICULARS OF THE INSTITUTION

1. Name and address of the institution:

2. Name, designation and address of :
the person-in-charge of the institution

Telegraphic address :

FAX No. :

Telex No. :

Telephone No. (Office) :

Telephone No. (Residence) :

e-mail address :
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PART - II : PARTICULARS OF THE RSO DESIGNATE

1. Name of the person to be             :
designated as RSO

2. Address of the nominee with tel.no.

Office:

Residence:

3. Academic qualification

  Degree/Diploma University/Board of Year of Subjects of study
examination passing

4. (a) Experience in radiation work

Please affix here a
passport size

photograph of the
RSO designate

Year(s) of
work

Name of the
institution

Type of
radiation

work
handled

Radiation
source &
activity
(Bq/Ci)

handled, if
any

Personal
monitoring
number, if
personal

monitoring
service is being/

was availed
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4. (b) Particulars of radiation safety training and year of passing:

5. Additional responsibilities assigned to the RSO Designate, if any:

6. (a) I hereby certify that the information furnished above is correct to
the best of my knowledge and belief.

(b) I undertake to abide by the conditions stipulated by the competent
authority from time to time and follow guidelines in discharging the
duties and responsibilities as Radiological Safety Officer.

(c) I further undertake to inform the Industrial Plants Safety Division,
AERB immediately, in case I am relieved of my service as RSO.

(d) I undertake to maintain radiation safety in the institution and submit
a radiation safety status report in the prescribed format quarterly
and annually to IPSD, AERB every year.

(e) I undertake to abide by the conditions stipulated in the RSO approval
certificate issued by the competent authority.

Signature of RSO Designate

Place:
Date:

7. (a) I hereby certify that all the statements made in the application are
correct to the best of my knowledge and belief

(b) I hereby undertake to provide all necessary facilities to the RSO for
discharge his duties and functions effectively.

(c) I further undertake to inform IPSD, AERB immediately in case the
RSO leaves this institution and or is relieved of his duties.

Signature and seal of the office
of the employer

Place:

Date:
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 ANNEXURE - VI

QUARTERLY/ANNUAL HEALTH PHYSICS REPORT FOR
BEACH SAND MINERALS (BSM) FACILITY

Name of the facility :

Location of the facility :

Period of Reporting : _______ to _________

1.0 Dose Statistics

No. of Collective Average Maximum
persons dose individual dose (mSv)
monitored (person-mSv) dose (mSv)

Individual

Quarter Regular
Temporary

Cumulative Regular
in the year Temporary

1.1 Individual Dose Statistics (cumulative in the year)

      Dose range            Number of persons in year
         (mSv)  Regular        Temporary           Total
Less than 2
2 - 6
> 6 - 20
> 20 - 30
> 30

TOTAL
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2.0 Monazite Enriched Tailings Details

2.1 Method of disposal of monazite enriched tailings
(tick whichever is applicable)

(i) Disposed by backfilling of mined out sites
(ii) Disposed in trenches within the plant boundary
(iii) Sold to other BSM facilities

3.0 Radiation Monitoring Results* (whichever is applicable)

Location Radiation level
(microGray/hour)

Mining area
Backfilled area (with monazite enriched tailings mixed with
silica rich sand)
Pre concentration plant

General background
Raw material storage
Pre concentration plant output
Pre concentration plant tailings

Mineral processing plant
(physical mineral separation and/or chemical processing)
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Raw Material Used Final Product(s) Tailings
(whichever is applicable) (whichever is applicable) Generated
Mined
out
sand

Pre
Con
plant
output

Procu-
red
raw
materi-
al

Ilme-
nite

Rutile Leuco-
xene

Zircon garnet Sillima
-nite

Silica
rich
tail-
ings

Mona
zite

enrich
-ed

Quar-
ter

Cu-
mula-
tive
in
the
year

Quan-
tity
(tons)
Mo-
nazite
(%)
Quan-
tity
(tons)
Mo-
nazite
(%)
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General background of plant premises
Raw material storage
Inside mineral separation plant (e.g magnetic
separators, high tension separators etc)
Monazite Enriched Tailings storage area
On top of trenches filled with monazite enriched
tailings and topped with silica rich sand
Inside chemical processing plant having mineral
separation unit (roaster, calciner, digester, effluent
pipelines like iron oxide slurry pipelines etc)

  * The table is indicative in nature. If necessary, facility may include other areas also.

 (Signature of Radiological Safety Officer)

(Signature of the Employer with Official Seal & Date)

Director, Industrial Plants Safety Division
Atomic Energy Regulator Board
Niyamak Bhavan-A
Anushaktinagar, Mumbai-400 094
Maharashtra

Location Radiation level
(microGray/hour)
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ANNEXURE - VII

QUARTERLY/ANNUAL HEALTH PHYSICS REPORT FOR
COLUMBITE - TANTALITE (CT) PROCESSING FACILITY

Name of the facility :

Location of the facility :

Period of Reporting : _______ to _______

1.0 Dose Statistics

1.1 Individual Dose Statistics (cumulative in the year)

55

      Dose range            Number of persons in year
         (mSv)  Regular        Temporary           Total
Less than 2
2 - 6
> 6 - 20
> 20 - 30
> 30

TOTAL

No. of Collective Average Maximum
persons dose individual dose (mSv)
monitored (person-mSv) dose (mSv)

Individual

Quarter Regular
Temporary

Cumulative Regular
in the year Temporary
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2.0 Analysis Results

2.1 Total quantity of CT ore processed in a year  _______________________

2.2 Total quantity of slag produced from processing of CT ore in a year _____

3.0 Radiation Monitoring Results*

Location Radiation level
(microGray/hour)

inside plant

plant premises

* The table is indicative in nature. If necessary, facility may include other areas also.

4.0 End Use Details of the Uranium Bearing Slag

(i) End use of slag (by the CT processing facilities plants):

End Use:  _______________________________________

Quantity used in a quarter: __________________________

(ii) If slag is sold, please provide  (attach separate sheet if necessary)

(a) the complete address, telephone no. fax, email of the buyers

Source
location
and
Country
from
where
ore is
imported

Quantity
of CT
ore
imported
in each
consign-
ment

U-238
(Bq/g)

Th-232
(Bq/g)

Ra-226
(Bq/g)

Ra-226
(Bq/g)

Consign-
ment of
CT ore
imported
with
date of
import
in a
quarter

Analysis result of
CT ore  imported in
each consignment

Quantity
of slag
produced
from
processing
of CT ore
in each
consign-
ment

Analysis result of
corresponding
slag produced
from processing
of CT  in each
consignment

Th-232
(Bq/g)

U-238
(Bq/g)

1
2
3
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(b) quantity of slag sold in a quarter
(c) its end use by the buyers

(iii) If slag is stored/disposed by the CT processing facility, please indicate

(a) The quantity stored/disposed in this quarter____________

(b) Distance of nearest residence from the storage/disposal yard
_______

(c) Distance of nearest surface water body from the storage/
disposal yard______

(d) If any protection measures to prevent air borne activity/
seepage to groundwater has been provided (for example
covering of slag with polythene sheets, lining of the storage/
disposal yard etc) __________

Date: _______________ _______________________
Signature of Head of the Unit
with Official Seal

 (Signature of Radiological Safety Officer)

(Signature of the Employer with Official Seal & Date)

Director, Industrial Plants Safety Division
Atomic Energy Regulator Board
Niyamak Bhavan-A
Anushaktinagar, Mumbai-400 094
Maharashtra
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ANNEXURE - VIII

QUARTERLY ANALYSIS REPORT FOR ROCKPHOSPHATE
PROCESSING FACILITIES

Name of the plant :  ___________________________________

Address :  ___________________________________
   ___________________________________
   ___________________________________

Telephone and Fax :  ___________________________________

Email :  ___________________________________

Quarter :  _________ (Jan-March/April - Jun/Jul - Sep/Oct -Dec)

  Year : _________

Source
location
and
Country
from where
rock
phosphate
is imported

Quantity
of rock
phosphate
imported
in each
consign-
ment

U-238
(Bq/g)

Ra-226
(Bq/g)

Ra-226
(Bq/g)

Consign-
ment of
rock
phosphate
imported
with
date of
import

Analysis
Result of
rock
phosphate
imported in
each
consignment

Quantity of
correspon-
ding phos-
phogypsum
produced
from proce-
ssing of
rockphos-
phate in
each
consignment

Analysis Result of
corresponding
phosphogypsum
produced from
processing of rock
phosphate in each
consignment

Th-232
(Bq/g)

U-238
(Bq/g)

1
2
3

If any phosphogypsum sample has Ra-226 greater than 1 Bq/g, indicate the quantity
of other ingredients and the phosphogypsum mixed together to bring down the Ra-226
content in the bulk material to 1Bq/g ________________
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End Use Details of the Phosphogypsum

1. End use of phosphogypsum (by the fertilizer plants):

End use: ________________________________________

Quantity used in a quarter: __________________________

2. If Phosphogypsum is sold, please provide  (attach separate sheet if necessary)

(i) The complete address, telephone no. fax, email of the buyers

(ii) Quantity of phosphogypsum sold in a quarter

(iii) Its end use by the buyers

3. For phosphogypsum panels/blocks manufacturers

(i) Indicate the surface density of the panels: ____________ kg/sq.metre
(ii) Ra-226 concentration in the phosphogypsum used for manufacturing

panels/blocks _______ Bq/g
4. If phosphogypsum is stored/disposed by the fertilizer plants, please indicate

(i) The quantity stored/disposed in this quarter__________________
(ii) Distance of nearest residence from the storage/disposal yard

_______
(iii) Distance of nearest surface water body from the storage/disposal

yard (river, lake etc) ________

(iv) If any protection measures to prevent air borne activity/seepage to
groundwater has been provided (for example covering of
phosphogypsum heaps with polythene sheets, lining of the storage/
disposal yard etc) __________

Date:___________                                         _______________________
Signature of Head of the Unit
with Official Seal
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ILMENITE AND RUTILE

India is endowed with large resources of  heavy
minerals which occur mainly along coastal

stretches of the country and also in inland placers.
Heavy mineral sands comprise a group of seven
minerals, viz, ilmenite, leucoxene (brown ilmenite),
rutile, zircon, sillimanite, garnet and monazite.
Ilmenite (FeO.TiO

2
) and rutile  (TiO

2
)  are the two

chief minerals of titanium.  Titanium dioxide occurs
in polymorphic forms as rutile, anatase (octahedrite)
and brookite.  Though, brookite is not found on a
large-scale in nature, it is an alteration product of
other titanium minerals.  Leucoxene is an alteration
product of ilmenite and found associated with
ilmenite.

RESOURCES
 Ilmenite and rutile along with other heavy

minerals are important constituents of beach sand
deposits found right from Moti Daman-Umbrat coast
(Gujarat) in the west to Odisha coast in the east.
These minerals are concentrated in five well defined
zones:

* Over a stretch of 22 km between Neendakara and
Kayamkulam, Kollam district, Kerala (known as
'Chavara' deposit after the main mining centre).

* Over a stretch of 6 km from the mouth of Valliyar
river to Colachal, Manavalakurichi and little
beyond in Kanyakumari district, Tamil Nadu
(known as MK deposit).

* On Chatrapur coast stretching for 18 km between
Rushikulya river mouth and Gopalpur lighthouse
with an average width of 1.4 km in Ganjam district,
Odisha (known as 'OSCOM' deposit after IREL's
Orissa Sands Complex).

* Brahmagiri deposit stretches for 30 km from
Girala nala to Bhabunia vil lages with an
average width of 1.91 km in Puri district, Odisha.

* Bhavanapadu coast between Nilarevu and
Sandipeta with 25 km length and 700 m average
width in Srikakulam district, Andhra Pradesh.

The AMD of the Department of Atomic Energy
has been carrying out exploration of these mineral
deposits.  So far, about 3,799 km coastal tract and

State/Deposit Ilmenite reserves
(In million tonnes)

Andhra Pradesh
1. Bhavanapadu Hukumpet 10.18
2. Kakinada (Phase I-VIII) 13.84
3. Kalingapatnam 5.80
4. Narasapur 2.92
5. Nizampatnam 19.26
6. Srikurman (South) 8.60
7. Visakhapatnam (Bhimunipatnam) 2.88
8. Amalapuram (Phase I-III) 3.10
9. Pandurangapuram-Voderevu
            (Bapatla-Chirala coast) 10.39
10. Vetapalem Coast (Chirala coast) 5.31

82.28
Kerala
1. Chavara Barrier beach 13.17
2. Chavara Eastern Extension (Phase-I) 17.02
3. Chavara Eastern Extension (Phase-II) 49.26
4. Trikkunnapuzha-Thotapally Beach
           & Eastern Extension 9.50
5. Alapuzha-Kochi 5.88

94.83
Maharashtra

Ratnagiri 3.68

Gujarat
Moti Daman-Umbrat coast 2.77

Odisha
1. Brahmagiri (Phase IV) 37.98
2. Chatrapur 26.72
3. Gopalpur (Phase I-IV) 6.39

71.09
Tamil Nadu
1. Kudiraimozhi 22.86
2. Ovari-Periyatalai-Manapadu (Teri) 24.01
3. Sattankulam Teris 41.26
4. Cuddalore-Pudupattuchavadi 4.67
5. Vayakallur (Block I-IV) 3.54
6. Manavalakurichi 2.04
7. Midalam 1.64

100.02

Source:  Department of Atomic Energy, Mumbai.

27  Ilmenite & Rutile

160.72 sq km  inland areas in Tamil Nadu and West
Bengal have been investigated for over six decades
by AMD. The ilmenite resources estimation for the
areas explored up to 2012 has been completed and
the resources are up from 520.38 million tonnes to
593.50 million tonnes (including leucoxene), inclusive
of indicated, inferred and speculative categories.
Resource estimation for the areas explored during
2012-13 is under progress.  The most significant
deposits which are readily available and attract
attention of industry for large-scale operations are
as follows:
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ILMENITE AND RUTILE

The average grade of  total  heavy minerals in
these deposits is 10-25% of which 30-35% is
ilmenite. The overall statewise reserves of ilmenite
and  rutile which occur together in beach sand
deposits are given in Table-1.

Table – 1 : Resources  of  Ilmenite and Rutile

(In million tonnes)

State Total
in situ #

Ilmenite* : Total 593.50
Andhra Pradesh 163.05
Jharkhand/Bihar 0.73
Gujarat 2.77
Kerala 145.70
Maharashtra 3.74
Odisha 96.44
Tamil Nadu 179.02
West Bengal 2.05

Rutile  : Total 31.35
Andhra Pradesh 10.25
Jharkhand/Bihar 0.01
Gujarat 0.02
Kerala 8.41
Maharashtra (2300 tonnes)
Odisha 4.47
Tamil Nadu 8.00
West Bengal 0.19

Source: Department of Atomic Energy, Mumbai.
#  Inclusive of indicated, inferred and speculative categories.
* Including leucoxene.

As per  the UNFC  system as on 1.4.2010  compiled
by  IBM, the total  resources of titanium minerals
are placed at 394 million tonnes comprising ilmenite
(335.6 million tonnes), rutile (13.4 million  tonnes),
leucoxene (1.0 million tonnes), anatase (3.3 million
tonnes) and titaniferous magnetite (40.6 million tonnes).

EXPLORATION  & DEVELOPMENT
IREL carried out exploration work at Chatrapur sand

deposit, district Ganjam, Odisha for the ilmenite & rutile,
zircon, monazite, sillimanite and garnet. The area
explored was 2464.054 hectares, work started by AMD,
DAE in the year 1969.  A total of  394 boreholes was
drilled and 2349 samples for mineralogical analysis have
been done during the year 2012-13 and future plan is to
drill 942 boreholes  in next three years. The deposit is
beach placer deposit, length 18 km along the coast of
Bay of Bengal between Rushikulya river and Gopalpur
with an average width of 1.4 km.

The survey and exploration carried out by AMD
during  2008-09, 2009-10, 2010-11, 2011-12 and 2012-13
included parts of West Bengal, Odisha, Andhra Pradesh,
Tamil Nadu, Kerala, Karnataka, Maharashtra and
Gujarat. The details of exploration activities carried out
by AMD during  2012-13 are furnished in Table-2.

Table – 2 :  Exploration Activities  by AMD for  Ilmenite, Rutile, Monazite, Zircon and other Heavy
Minerals, 2012-13

Activity

Location Reconnai- Detailed Remarks
ssance survey survey
(sq km) (sq km)

Parts of 256.80 13.04 Reconnaissance survey was undertaken to delineate potential heavy mineral
Odisha, (Coastal concentrations along the coastal and inland tracts:
Andhra Pradesh, tracts )
Karnataka and Inland (a) Eastern extension of Brahmagiri deposit, District Puri, Odisha records THM
Tamil Nadu areas ranging from 1.73 to 24.78% with an average of 5.76% upto the depth of

18 m.

(b) Joydebkasba-Dhobimu-Lechanpur sector, District Balasore, Odisha records
THM upto 18% with an average of 1.15%.

 (c) Tiruppulani block, District Ramanathapuram, Tamil Nadu records average
THM  of about 4%.

(d) Pudumadam block, Ramnad basin,  District Ramanathapuram, Tamil Nadu
records THM upto 35.87% with an average of 2.53%.

(e) Murudeshwar-Dhareshwar tract, District Uttar Kannada, Karnataka records
THM of 2 to 12%.

In addition to reconnaissance surveys, detailed survey was carried out in
Malikipuram deposit,  East Godavari district, Andhra Pradesh to upgrade the
resources from inferred to indicated category.  Further work is in progress.

Source: Department of Atomic Energy, Mumbai.
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PRODUCTION AND PRICES
Ilmenite

The production of ilmenite at 739 thousand

tonnes in 2012-13 decreased by 2% as compared

to that in the preceding year.  Tamil Nadu was

the leading producer of ilmenite during the year

under  rev iew,  cont r ibut ing 66% of  the

total production followed by Odisha 25% and

Kerala 9 per cent.

Rutile

The production of rutile at 17 thousand tonnes

in 2012-13 registered nominal  decrease as

compared to that in the previous year. Odisha

 was the leading producer of rutile accounting

for 43% of the total  production followed by

Tamil Nadu 38% and Kerala 19 per cent.

Production and prices of ilmenite and rutile

are furnished in Tables - 3 to 5.

Table – 3: Production of  Ilmenite and Rutile

2010-11 to 2012-13

(By States)
(In tonnes)

State 2010-11     2011-12(R)2012-13(P)

ILMENITE

India : Total 663217 751163 738524

Kerala 113240 86454 68555

Odisha 206139 188000 184570

Tamil Nadu 343838 476709 485399

RUTILE

India : Total 26593 16598 16527

Kerala 5969 5664 3075

Odisha 8043 7874 7170

Tamil Nadu 12581 3060 6282

Table – 4 : Prices of  Rutile
2010-11 to 2012-13

(` per tonne)

Year Grade Price              Remarks

IREL
2010-11
2010-11 Q 35749  Ex-works, Bagged
2010-11 MK 35478  Ex-works, Bagged
2010-11 OR 35748  Ex-works, Bagged

2011-12
2011-12 Q 81187  Ex-works, Bagged
2011-12 MK 89241  Ex-works, Bagged
2011-12 OR 86466  Ex-works, Bagged

2012-13
2012-13 Q 121578  Ex-works, Bagged
2012-13 MK 121767  Ex-works, Bagged
2012-13 OR 117048  Ex-works, Bagged

SR (TiO
2
)

KMML
2010-11 93.2% (TiO

2
) 40,000

2011-12 93.2% (TiO
2
)1.09,000

2012-13 93.2% (TiO
2
)1,09,000

V.V. Mineral (Average)
2010-11 NA 37565 Average
2011-12 Premium & 70610 Average

Standard
2012-13 -do- 116158 Average

Source: Department of Atomic Energy, Mumbai.
Note: Q : Quilon;    MK: Manavalakurichi;     OR: Odisha

Table – 5: Prices of Ilmenite
2010-11 to 2012-13

(` per tonne)

Period Grade Price Remarks

IREL
2010-11
2010-11 Q 5366  Ex-works, loose
2010-11 MK 4989  Ex-works, loose
2010-11 OR 3916  Ex-works, loose

2011-12
2011-12 Q 10337  Ex-works, loose
2011-12 MK 11084  Ex-works, loose
2011-12 OR 12298  Ex-works, loose

2012-13
2012-13 Q 17420  Ex-works, loose
2012-13 MK 16693  Ex-works, loose
2012-13 OR 14765  Ex-works, loose

(SR/TiO
2
)

2012-13 OR 14958  Ex-works, loose
(Non SR/TiO

2
)

KMML
2010-11 59.88% TiO

2
8050

2011-12 59.88% TiO
2

12650
2012-13 59.88% TiO

2
17900

(Contd.)
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Table - 5 (Concld.)

Period Grade Price Remarks

V.V. Mineral (Average)
2010-11 NA 5940
2011-12 NA 11174
2012-13 NA 15269

BMC
2010-11 TiO

2 
: 48-50% 4500 f.o.b.Thoothukudi

(US$100)

2011-12 TiO
2 

: 49-51% 6500 f.o.b.Thoothukudi
(US$130)

2012-13 TiO
2 

: 49-51% 8500 f.o.b.Thoothukudi
(US$140)

DCW Ltd
2010-11 NA 6375
2011-12 NA 7693
2012-13 NA 20552

Source: Department of Atomic Energy, Mumbai.
Note: Q: Quilon;      MK: Manavalakurichi;    OR: Odisha

MINING & PROCESSING
Mining and processing of beach sand are

carried out by the IREL, a Government of India
Undertaking, KMML, a  Kerala State Government
Undertaking and  two private sector producers;
viz,  M/s V. V. Mineral, Thoothukudi  (Tamil Nadu)
and M/s Beach Minerals Co. Pvt. Ltd, Kuttam
(Tamil Nadu).  IREL  is exploiting  beach sand
deposits located at Chavara in Kerala, Gopalpur
in Odisha  and  Manavalakurichi in  Tamil Nadu.

At IREL, Chavara, Beach Sand was collected
over a strech of 22 km between Neendakara and
Kayamkulam in Kerala and was transported to plant site.
The unit has adopted wet mining operations involving
use of two Dredge and Wet Concentrator  (DWC) of
100  tph capacity each to exploit the inland deposits
away from the beaches.   Chavara ilmenite  is the richest
in  TiO

2 
content (75.8% TiO

2
) and has great demand in

India and abroad for manufacture of pigments.

At Manavalakurichi, deposit is spread over
300 hectares at Thuthoor-Ezudesam villages,
Vilavancode tehsil, district Kanyakumari, Tamil  Nadu.
All the raw sand required to operate the separation plant
at its full capacity is collected  from nearby beaches by
the fishermen of surrounding villages and supplied to
the unit at cost.  Deposits are also exploited by DWC of
100 tph capacity.  Manavalakurichi is next to Chavara in
terms of TiO

2 
content which is more than 55%.

The sand deposits of  OSCOM at Chatrapur,
district Ganjam extend along the coast of Bay of
Bengal with an average width of 1.4 km and average

depth of 7.5 m.  Mining operations involve suction
dredging  to 6 m depth below water level on a much
larger scale (500 tph) augmented by a smaller sized
(100 tph) supplementary.  The ilmenite from OSCOM
is inferior in grade in terms of TiO

2
 content (50%)  in

comparison to Chavara and Manavalakurichi.  The
Synthetic Rutile Plant of OSCOM is presently not
working.  As a result, the majority of OSCOM ilmenite
produced today is finding its way in the international
market as feed stock for production of both slag
grade and anatase grade pigment.

In dry mining, beach washings laden with 40-70%
Heavy Minerals (HM) are collected through front end
loaders and bulldozers for further concentration to 90%
HM at land-based concentrators.  Dry mining is very
simple and economic as well. However, it is facing
opposition by local people on the ground that removal
of sand causes sea erosion.  Therefore,  collection of
beach washings has reduced significantly in recent past.

As an alternate approach, IREL has adopted wet
mining involving dredging and wet concentration
(DWC) from inland areas away from the beach lines.  In
this mode, an artificial pond is created, the sand bed is
cut and the slurry is pumped to spiral  concentrator for
removal of quartz. Manavalakurichi was the first plant
to install a DWC (100 tph) followed by one
(500 tph) at OSCOM and two (each 100 tph) at Chavara.
The concentrate (90% HM) of beach washing plant from
DWC is further upgraded to 97% HM grade at a
Concentrate Upgradation Plant (CUP) before sending it
to Mineral Separation Plant (MSP).

KMML collects seasonal accretions of heavy
mineral sand from the beach front. The pit so
formed gets filled by fresh accretions of heavy
mineral sand. The mineral sand is collected using
bulldozers and wheel loaders and transported in
tippers to M ineral  Separation Plant.

The mineral separation plants use variety of
equipment such as gravity concentrators, high tension
electrostatic separators and magnetic separators.
Making use of difference in  physical properties like
electrical conductivity, magnetic susceptibility and
difference in specific gravity, etc., individual  minerals
like ilmenite, rutile, zircon, sillimanite and garnet are
separated.  The mined beach sands are pre-concentrated
and dried after sieving (30-mesh) to separate the heavies
from rejects.  The heavy minerals are passed through
electrostatic separators where conducting minerals –
ilmenite and rutile – are separated from other non-
conducting minerals.  Ilmenite and rutile are further
subjected to low-intensity magnetic separators where
magnetic fraction - ilmenite is  separated from rutile.
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Similarly, non-conducting fractions are subjected to
high-intensity magnetic separators where weak
magnetic fraction (monazite and garnet) is separated
from non-magnetic fraction (zircon and sillimanite).  The
fractions are further processed on wind tables to
separate garnet from monazite and sillimanite from zircon.

IREL carried out trial runs of expansion of capacity
of ilmenite to 200,000 tonnes at Chavara plant in Kerala
and  has commissioned it successfully.  The company

has plan to expand MSP capacity at OSCOM to produce
4.7 lakh tonnes of ilmenite and associated minerals by
the end of 2014. Trimex Group is understood to be
gearing up to begin its 200,000 tpy ilmenite,  6,000 tpy
zircon, 60,000 tpy garnet and 50,000 tpy sillimanite, rutile
project in Srikakulam district, Andhra Pradesh.

Installed capacity and production  of ilmenite,
rutile and  other associated heavy minerals by various
separation plants are furnished in Table-6.

Table – 6 : Installed Capacity & Production of
Ilmenite, Rutile  and Other Heavy Minerals, 2010-11 to 2012-13

(In tonnes)

Company/         Mineral Specification Installed      Production
Location capacity

    (tpy) 2010-11 2011-12 2012-13

Indian Rare Earths Ltd
Manavalakurichi, Ilmenite 55% TiO

2 
(min) 90000 43222    35009 33260

Distt. Kanyakumari, Rutile 94% TiO
2 
(min) 4000 1628 1534 1381

Tamil Nadu. Zircon 65% ZrO
2
+HfO

2 
(min) 10000 3542 3182 2688

Sillimanite 58% Al
2
O

3
– 150 - -

Monazite 96% pure 6000 - - -
Garnet 97% pure (min) 8500 14909 11797 10240

Chavara, Ilmenite 58% TiO
2 
(min) 154000 74320 43051 23309

Distt. Kollam, Rutile 95% TiO
2 
(min) 10000 3556 2769 1224

Kerala. Zircon 65% ZrO
2
+HfO

2 
(min) 12000 7500 5231 1992

Rare Earths – 4500* NA - -
Sillimanite 58% Al

2
O

3 
(min) 10000 8243 7667 4936

Leucoxene – – 110 529 105
Zirflor -200 mesh 6000 2545 1886 1161
(includes -300 mesh 500 - - 940
Microzir)

Orissa Sands Complex,Ilmenite 50.25% TiO
2 

(min) 220000 206138 188000 184570
Distt. Ganjam, Rutile 94.25% TiO

2 
(min) 10000 8044 7874 7170

Odisha. Zircon 64.25% ZrO
2
+HfO

2 
(min) 5000 5979 6170 6235

Sillimanite 56.5% Al
2
O

3 
(min) 10000 17889 17489 12314

Garnet 93.5% garnet (min) 24000 18474 19889 23898

Kerala Minerals & Metals Ltd
Chavara, Ilmenite 59.88% TiO

2
63000 38920 43403 45240

Distt. Kollam. Rutile 93.20% TiO
2

4000 2413 2600 1850
Kerala. Zircon 64.81% ZrO

2
6480 2838 5213 3960

Sillimanite NA 3600 - 339 1265

V.V. Mineral
Distt. Thoothukudi, Ilmenite 51.0-52.5% TiO

2
450000 372000 405700 447000

Tamil Nadu. Rutile 95% TiO
2 
(min) 12000 6750 1500 7000

Zircon@ 66% ZrO
2
+HfO

2 
(min) 18000 13350 6200 6250

Zircon-sillimanite NA 24000 8200 4600 11500
Garnet NA 150000 120000 _ -

Beach Minerals Co. Pvt. Ltd
Kuttam, Ilmenite  KU grade 49-51% TiO

2
150000 34000 35150 61211

Distt. Tirunelveli,
Tamil Nadu.

Source:  Department of Atomic Energy, Mumbai and IREL.
* In terms of rare earths chloride.
@ Besides, 8,200 tonnes, 4,600 tonnes and 11,500 tonnes production of zircon-sill imanite are also reported during
2010-11, 2011-12 and 2012-13 respectively.
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INDUSTRY
For manufacture of titanium dioxide pigment,

ilmenite is first treated chemically to obtain upgraded
ilmenite, commonly called as synthetic rutile. There
are two major pigment production processes namely
chloride process and sulphate process depending
on different operating characteristics and feedstock
requirements.  Plants employing chloride process
consume high TiO

2
 content feedstocks like synthetic

rutile and chloride slag.  On the other hand, plants
employing the sulphate process use lower grade
ilmenite and sulphate slags.

Ilmenite obtained from Mineral Separation Plant
(MSP) is chemically treated to remove impurities such
as iron to  obtain synthetic rutile (90% TiO

2
) in Synthetic

Rutile Plant (SRP). Indian Synthetic Rutile Plants are
based on reduction roasting followed by acid leaching
with or without generation of hydrochloric acid.  Plants
of IREL (OSCOM) and KMML depend on acid
regeneration from the leach liquor while those of Cochin
Minerals & Rutile Ltd (CMRL) and  DCW use fresh
acid and recover ferric chloride from the leach liquor
for its use in water purification.

At OSCOM plant of IREL,   reduction-roasting of
ilmenite with coal is followed  by   leaching with  HCL
to separate iron as soluble ferrous chloride. The leached
ilmenite is calcined  to yield  synthetic rutile and the
acidic leach liquor is treated in an acid regeneration
plant to recover HCl for recycling with iron oxide as
waste. The   unit  stopped production in 1997 as it was
not viable economically. IREL intends to set up  titanium
slag plant based on OR ilmenite at Odisha and has
signed MoU with NALCO for this purpose. Depending
upon feasibility, further value addition to TiO

2
 pigment

and Ti sponge shall be taken up subsequently.

KMML is manufacturing rutile grade
titanium dioxide pigment by chloride route at its
Sankaramangalam plant near  Chavara in Kerala.  The
project for the production of one lakh  tonnes of  TiO

2

in a phased manner is under implementation.  The
company also has plans to enhance pigment capacity
to 60,000 tpy for which detailed project report is under
preparation.  In 2009,  the company had developed
Nano Titanium Dioxide particles on  laboratory scale
and in July 2011, India's first commercial plant for
synthesis of nano-titanium dioxide was commissioned.
KMML is setting up a plant for producing 500 tpa of
Titanium sponge with technology from DMRL.

Subsequently, the company plans to expand the
capacity to 1,000 tpa. The production of titanium
sponge during 2011-12 & 2012-13 was 15.184 tonnes &
88.296 tonnes, respectively.

The DCW Ltd procures ilmenite from
Manavalakurichi which is then roasted  with coke fines
to convert Fe

2
O

3
 into FeO.  The reduced ore is leached

with concentrated hydrochloric acid to remove oxides
of iron and other metals. The leached ore is washed
and calcined to get upgraded ilmenite which contains
more than 95% TiO

2
. The upgraded ilmenite is

micronised  to 2 microns by using high-pressure steam.
This is marketed as Titox. The liquor from ilmenite
leaching process contains fine TiO

2
 particles and

chlorides. The TiO
2
 recovered by filtration & washing

in filter process is marketed as Utox. The company has
plans to increase the capacity of plant to 48,000 tpy
and also to install  facilities for the manufacture of ferrite
grade iron oxide from the effluent of the ilmenite plant.

Cochin Minerals and Rutile Ltd (CMRL), which
began production at its 10,000 tpy synthetic rutile
plant in Kerala in 1990 as a 100% EOU, has gradually
raised the production capacity to around 45,000 tpy
since 2008-09 for exports. It also has ferric chloride
& ferrous chloride plants having capacit ies
24,000 tpy & 72,000 tpy, respectively.

The Travancore Titanium Products Ltd (TTPL),
a Kerala State Govt. Undertaking,  manufactures
titanium dioxide pigment by sulphate process at its
plant at Kochuveli, Thiruvananthapuram. Ilmenite is
reacted with sulphuric acid in digesters  and a
porous cake is formed. The mass in the solid form is
dissolved in dilute sulphuric acid to get titanium in
solution as t i tanium oxysulphate along with
other metallic ingredients in ilmenite as their sulphate.
The liquor is reduced using scrap iron, when
ferric iron gets completly reduced to the ferrous state.
The liquor is clarified, concentrated and boiled
to precipitate the titanium content as hydrated
titania which is then filtered by vacuum filters and
calcined. Sulphuric acid required for captive
consumption is produced at site using elemental
sulphur. Till recently TTPL was the only unit
producing anatase grade titanium dioxide pigment in
India. TTPL has capacity to produce 17,000 tpy of
titanium dioxide modernise and diversify in stages
to produce both anatase and rutile grades titanium
dioxide pigment.
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Tata  Steel  has proposed a project to produce
100,000 tonnes per year titanium dioxide from
ilmenite mined from beach sands of Tirunelveli and
Thoothukudi districts in southern Tamil Nadu.

The NMDC has signed an MoU with KSIDC and
IREL for setting up a synthetic rutile plant in Kerala.
The company has applied for prospecting licences in
various areas in Odisha, Kerala and Tamil Nadu and
sought Swedish technology for mineral separation
plant.  The Beach Minerals Co. Pvt. Ltd also has plans
for production of synthetic rutile from ilmenite.
Presently, it  only has facility of pilot plant.  M/s V. V.
Mineral has plans to set up a 5 lakh tpy titanium pigment
plant.  The project is at approval stage.

Present domestic titanium metal production is
negligible. KMML has set up a 500 tpy titanium sponge

plant with Defence Metallurgical Research Laboratory
(DMRL) technology and first batch of titanium was
delivered  in September 2011. The plant will be further
expanded to 1,000 tpy.  IREL is to set up a 10,000 tpy
titanium sponge plant at OSCOM for which proposals
have been invited on build, operate and own basis.
IREL intends to set up titanium slag  plant based on
ilmenite from  OSCOM, Odisha and has signed an MoU
with NALCO for this purpose. Depending upon
feasibility, further value addition to TiO

2
 pigment and

titanium sponge will be taken up subsequently.
Titanium  sponge is imported  by Mishra Dhatu Nigam
Ltd. Midhani for further processing in the country.

The available data on plantwise capacities  &
production of synthetic rutile  and TiO

2
 pigment

from 2010-11 to 2012-13 are given in Table-7.

Table –7 : Installed Capacity and Production of  Synthetic Rutile/Titanium dioxide Pigment,
2010-11 to 2012-13

(In tonnes)

Plant Location Specification Installed Production
capacity (tpy)

2010-11 2011-12 2012-13

Total 243000 80936 75331 59426
                         (Synthetic rutile)

85600 64393 54768 23459
(TiO

2
 Pigment)

IREL Orissa Sands Complex, 90.5%  TiO
2

100000 – – –
Dist. Ganjam, Odisha. (min) (Synthetic rutile)

KMML Chavara, Dist. Kollam, 92%-93% TiO
2

 50000
                             Kerala                         (Synthetic rutile)

40000 36879 29117             –
(TiO

2
 - Chloride Process)

DCW Ltd Sahupuram, 95% TiO
2

48000 44761 47331 40696
Dist. Thoothukudi (Synthetic rutile)
Tamil Nadu.

CMRL Edayar, Dist. Ernakulam, 96.5% TiO
2

45000 36175 28000 18730
Kerala.                           (Synthetic rutile)

T T P L Kochuveli, Dist. 97.5% TiO
2

17000 15749 12701 11550
Thiruvananthapuram, Kerala. (TiO

2
-Sulphate Process)

VVTi Pigments Thoothukudi, Tamil Nadu. 98% TiO
2

25000 11441 12122 11909
Pvt. Ltd*   (min) (TiO

2
-Sulphate Process)

(formerly Kilburn
Chemicals)

Kolmak Kalyani, Dist. Nadia, NA 3600 324 828 NA
Chemicals Ltd      West Bengal. (TiO

2
-Sulphate Process)

Source: Department of Atomic Energy, Mumbai and individual companies.
Note: KMML  captively consumes synthetic rutile while CMRL and DCW export synthetic rutile.
*   Including Kilburn Chemicals.
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USES
Ilmenite is used mainly for the  manufacture

of ferro-titanium and synthetic rutile  i.e., titanium
dioxide, a white pigment. Because of a unique
combination of  its superior properties of  high
refractive index, low specific gravity, high hiding
power and opacity and non-toxicity, titanium
dioxide finds application in the manufacture of all
types of white and pastle shades of paints, white-
walled tyres, glazed papers, plastics, printed
fabr ics ,  f loor ing mater ia ls  l i ke  l ino leum,
pharmaceuticals, soaps, face powders and other
cosmetic products, etc. Because of its non-toxic
nature, it is used  in cosmetics, pharmaceuticals,
and even added to foodstuffs as wel l  as in
toothpastes to improve their brightness. Titanium
dioxide is used in the manufacture of many
sunscreen lotions and creams because of its non-
toxicity and ultra violet absorption properties.
Synthetic ruti le is used for coating welding
electrodes as flux component and for manufacture
of  titanium tetrachloride which in turn is used in
making titanium sponge. Synthetic rutile is also
used as ingredient of special abrasives. Titanium
metal is a versatile material with exceptional
character ist ics.  The l ightness, strength and
durability of the metal make it an essential metal
for the aerospace industry. It is also used in
desalination and power generation plants and
corrosive chemical industries because of i ts
inertness and resistance to corrosion and high
thermal conductivity. Its non-reactive property
makes t i tan ium meta l  one of  the few
materials that can be used in the human body for
orthopaedic use and in pacemakers.

CONSUMPTION
The i lmenite consumption  is placed at

190,900 tonnes in 2012-13. Bulk  ilmenite was
consumed for manufacturing  synthetic rutile
(99%),  followed by welding electrode and ferro-
alloys industry. The  consumption of  rutile  in
2012-13 was 25,700 tonnes compared to
24,900   tonnes in 2011-12. Bulk consumption was
in paint industry followed by electrode industry.
In 2012-13, the consumption of ferro-titanium was
1,234 tonnes.   About  84% consumption was in
iron and steel industry and 15% in alloy steel and
foundry industries (Table - 8).

Table – 8 : Consumption of Ilmenite, Rutile and
Ferr o-titanium, 2010-11 to 2012-13

(By Industries)
(In tonnes)

Industry 2010-11 2011-12(R)2012-13(P)

ILMENITE

All Industries 189900 190500 190900

 Electrode 300(6) 900(20) 1300(26)

 Ferro-alloys 300(5) 300(5) 400(5)

  Synthetic rutile 189300(5) 189300(5) 189200(5)

  (Chemical)

 Other (Iron & Steel, ++(4) ++(4) ++(4)

   Paint, Refractory)

RUTILE
 All Industries 22800 24900 25700

Electrode 5500(29) 7600(42) 8500(48)
Paint 16700(12) 16700(12) 16600(12)
Paper 300(2) 300(2) 300(2)
Others (Cosmetic,
  electrical, rubber) 300(4) 300(4) 300(6)

FERRO-TITANIUM

All Industries 1215 1232 1234

Alloy steel 191(6) 191(6) 191(6)

   Iron & steel      1020(9) 1037(9) 1037(9)

   Foundry   4(1) 4(1) 4(1)

   Electrode ++ ++ 2(1)

Figures rounded off.
Figures in parentheses denote the number of  uni ts in
organised sector reporting* consumption.
(*Includes actual reported consumption and/or estimates
made wherever required).

POLICY
The Government of India had notified in

October 1998 a policy on exploitation of  beach
sand minerals  in the country, which inter alia
allows  participation of private sector with or
without foreign companies subject to conditions
st ipu la ted.  Th is  wi l l  encourage fur ther
explo i tat ion of  mineral  deposi ts  through a
jud ic ious mix  o f  pub l ic  & pr ivate  sector
participation including foreign collaboration. The
ceiling on FDI on mining of titanium minerals  has
been raised to 100 percent.

Joint ventures with foreign participation were
being pursued by IREL for production of value-
added products, keeping in view the Beach Sand
Mineral Policy of the Government.
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The minerals ilmenite and rutile were grouped
as 'prescribed substances' as per notifications
issued under the Atomic Energy Act,  1962.
However, as per the revised list of Prescribed
Substances,  Prescr ibed Equipment  and
Technology notified by Department of Atomic
Energy vide S.O.No.61(E), dated 20.1.2006, the
titanium ore minerals like ilmenite, rutile and
leucoxene have been del isted as prescribed
substances by the Department of Atomic Energy
subject to the note as below:

"These minerals shall remain prescribed
substances only t i l l  such time the policy on
Exploration of Beach Sand Minerals notified vide
Resolu t ion No.8/1(1) /97-PSU/1422,  dated
6.10.1998, is adopted/revised/modified by the
Ministry of Mines or till 1.1.2007, whichever
occurs earlier and shall cease to be so thereafter".

As per the Foreign Trade Policy, 2009-2014
and the policy on exports and imports, titanium
ores and concentrates under  heading 2614
(comprising ilmenite unprocessed and upgraded,
i .e.,  beneficiated i lmenite including ground
ilmenite) and rutile sand can be imported/exported
freely.

SUBSTITUTES
There are no cost-effective substitutes for

titanium dioxide pigments.  Synthetic rutile made
from ilmenite can be substituted for natural rutile.
Nickel steels, stainless steels and some non-
ferrous metal al loys can sometimes replace
titanium alloys in industrial uses although at the
expense of performance or economics. Tungsten
carbide competes with  t i tanium carbide for
surface cutting machine tools.  Titanium slag
competes with ilmenite and rutile.

Environmental  awareness indicates that
titanium dioxide plants are likely to use chloride
technology in future as it produces much less
quantity of waste products.  Synthetic rutile or
slag (made from ilmenite) is likely to be used as
feed in increasing amount. There is also a strong
pressure to reduce the radioactive content of feed
stocks  because it affects  the marketability of
beach sand ilmenite. Titanium alloys  may be
replaced in aerospace applications by lithium-
aluminium alloys or carbon-epoxy composites.

WORLD REVIEW
World resources of anatase, ilmenite and rutile

are more than 2 billion tonnes. World reserves of
ilmenite are estimated at 700 million  tonnes in
terms of  TiO

2
 content. Major reserves are in China

(29%), Australia (23%), India (13%), South Africa
(9%),  Brazil  and Madagascar (6% each),  Norway
(5%) and   Mozambique (2%). The world reserves
of rutile are 48 million tonnes in terms of TiO

2

content. Major ruti le reserves are located in
Australia (50%), followed by South  Africa (17%),
India (15%), Sierra Leone (8%) and Ukraine (5%).

World production of i lmenite and rut i le
concentrates was 11.40 million and 0.84 million
tonnes, respectively, in 2012.  Canada contributed
23% of ilmenite production, followed by  South
Africa and Austral ia (12% each).  Austral ia
produced 52% of world rutile output, followed
by South Africa with 15% and Ukraine 12%.
World reserves and product ion of  t i tanium
minerals, viz, ilmenite and  rutile, are furnished in
Tables - 9 to 11, respectively.

Table – 9 : World Reserves  of  Ilmenite and Rutile
(By Principal Countries)

(In '000 tonnes of contained TiO
2
)

Country Reserves

I lmenite Rutile

World:  Total  ( I lmeni te+Rut i le)   :  748000

World:  Total  (Rounded) 700000 48000

Australia 160000 24000

Brazil 43000 1 2 0 0

Canada 31000 –

China 200000 –

India* 85000 7 4 0 0

Madagascar 40000 –

Mozambique 14000 510

Sierra Leone – 3 8 0 0

Norway 37000 –

South Africa 63000 8 3 0 0

Ukraine 5 9 0 0 2 5 0 0

USA 2 0 0 0 –

Vietnam 1 6 0 0 –

Other countries 26000 400

Source :  Mineral Commodity Summaries, 2014.

* As per NMI, the total resources of  titanium minerals
in India are estimated at about 549.49 million tonnes.
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Table – 10 : World Pr oduction of  Ilmenite
(By Principal Countries)

(In '000 tonnes)

Country 2 0 1 0 2 0 1 1 2 0 1 2

World: Total (wt. of concs) 10400 10900 11400

Australia 1339 1277 1344

Canada(e)@ 2400 2500 2700

China(e) 1000 1100 1100

India* 663 700e 700e

Mozambique 678 637 574

Madagascar 273e 490 530

Norway 864 870 831

South Africae 1200 1369 1400e

USAe 200 300 300

Vietname 881 870 1164

Ukraine(e) 600 600 600

Other countries 294 184 158

Source:  World Mineral Production, 2008-2012.
* Figures rounded off
Note: Some ilmenite is converted to synthetic rutile in

Australia, India, Japan, Taiwan and USA.
@ Canada produces some ilmenite which is sold as such

and not processed into slag, but tonnages are small.
* India's production of i lmenite in  2010-11, 2011-12

and 2012-13 was 663,217 tonnes, 751,163 tonnes

and 738,524 tonnes, respectively.

Table – 11 : World Pr oduction of  Rutile
(By Principal Countries)

(In '000 tonnes)

Country 2 0 1 0 2 0 1 1 2 0 1 2

World: Total
(wt. of concs) 800 840 840

Australia 438 474 439

India 2 7 27e 27e

South Africa 135 129 130

Sierra Leone 6 8 6 8 9 4

Ukraine(e) 100 100 100

Other countries 3 2 4 2 5 0

Source:  World Mineral Production, 2008-2012.
India 's  product ion of  rut i le  in  2010-11,  2011-12 and
2012-13 was 26,593 tonnes, 16,598 tonnes and 16,527
tonnes respectively.

World product ion of  TiO
2
 conta ined in

titanium mineral concentrates was 8.31 million
tonnes in 2012, reported  decrease of  4% compared
with that of  2011. The leading sources of  world
imports of titanium mineral concentrates were
Australia, China, South  Africa and Vietnam.

Metal
Commercial production of titanium metal involves

the chlorination of titanium-containing mineral
concentrates to produce titanium tetrachloride
(TiCl

4
), which is reduced with magnesium (Kroll

process) or sodium (Hunter process) to form a
commercially pure form of titanium metal. As the metal
is formed, it has a porous appearance and is referred
as sponge. Titanium ingot and slab are produced by
melting titanium sponge or scrap or a combination
of both, usually with various other alloying elements.

Pigment
Global TiO

2
  pigment production capacity was

estimated to be 5.7 million tonnes per year. TiO
2
  pigment

produced by either process is categorised by crystal
form as either anatase or rutile. Rutile pigment is less
reactive with the binders in paint when exposed to
sunlight than  the anatase pigment and is preferred
substance in outdoor paints. Anatase pigment has a
bluer tone than rutile, is somewhat softer, and is used
mainly in indoor paints and in paper manufacturing.
Depending on the manner in which it is produced and
subsequently finished, TiO

2
  pigment can exhibit a wide

range of functional properties, including dispersion,
durability, opacity, and tinting.

Australia
In Australia, production of rutile decreased

by 7% and  production of ilmenite increased by
5% from that of 2011, as pigment producers
switched to lower grade ilmenite feedstocks owing
to the sharp increase in rutile prices.

In 2012, Iluka Resources Ltd. produced 220,000 t
of rutile and 2,48,000 t of synthetic rutile from its
operations in the Eucla Basin, Perth Basin and Murray
Basin in Australia; reported decrease of 22% and
13%, respectively from the year 2011. Iluka’s production
of ilmenite from these basins was 459,000 t in 2012,
reported an increase of 23% from 2011.
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Gunson Resources Ltd. established the reserves
at its Coburn heavy mineral sands project to 49,500 tpy
of zircon, 109,000 tpy of ilmenite, and 23,500 tpy of higher
titanium dioxide mineral products (rutile and leucoxene
combined into a 90% TiO

2
 product). The anticipated

mine life was reduced to 19 years from 23 years.

Murray Zircon Pty. Ltd. restarted mining operations
at its Mindarie Mineral Sands project in South Australia
in October. The mixed heavy mineral concentrates,
containing ilmenite, leucoxene, rutile are further shipped
to China for further processing. The Mindarie Mineral
Sands was expected to produce 120,000 tpy of mixed
heavy mineral concentrate over a period of 15 years.

Tronox completed the acquisition of Exxaro
Resources Ltd.’s mineral sand operations in Western
Australia and South Africa. The acquisition also
included Exxaro’s Tiwest Joint Venture in Western
Australia that was jointly owned with Tronox. The
combined capacity of these three operations is
723,000 tpy of titanium feedstock and 265,000 tpy of
zircon production.

Matilda Zircon Ltd. continued the development
of the Keysbrook deposit, 70 kilometers south of
Perth. Matilda planned to begin construction of mine
in 2013 and  mining in early 2014. The Keysbrook
project was expected to operate for at least 7 years
with a potential expansion to 15 years with additional
approvals.  Average annual production was expected
to be 62,200 tpy of leucoxene and 28,700 tpy of zircon.

China
The exports of sponge and mill products were

4,500 t and 12,300 t, respectively in the year 2012.
The 14 leading manufacturers produced 81,000 t of
sponge in 2012, reported an increase of 25% from
that of 2011, and 52,000 t of titanium mill products, a
slight increase from that in 2011. China produced
1.9 million tonnes of  TiO

2
  pigment in 2012, an

increase of 8% from that of 2011, with a utilization
rate of 48% of an estimated 4.0 million tpy of capacity.

Henan Billions Chemicals Co., Ltd. signed an
agreement with PPG Industries under which PPG
was to provide chloride-based titanium dioxide
technolog ies for  use a t  Henan Bi l l ions ’
TiO

2
 production facilities in China.  Subsequent

to the agreement, Henan Bil l ions signed an
agreement with Ti-Cons to build and operate a

100,000 tpy chlor ide-based TiO
2
 product ion

facility. Production is expected to begin in 2015.

Japan
The Export of titanium sponge was about

30,700 t in 2012, reported an increase of 22% from
that of 2011, which accounted 62% exports of total
to the United States, reported an increase of 18%
compared with 2011 owing to aerospace industry
demand.

Kenya
Base Resources Ltd was to begin mining

operations at its Kwale prospects in July, 2013.
A product ion of  3 ,30,000 tpy of  i lmeni te ,
79,000 tpy of rutile, and 30,000 tpy of zircon will
be envisaged during the first 7 years of operation.

Mozambique
The Jinan Yuxaio Group of China was granted a

mining license for a heavy-mineral sands deposit in the
Zambeze province along the Quelmaine coast.

Kenmare Resources plc produced 772,000 tonnes
concentrate of heavy-mineral at its Moma operation,
which is 10%  less from that of   2011.  The production
of ilmenite at 574,500 tonne showed a decrease of
10% from that of  2011.  Kenmare plans to increase
its capacity from 800,000 tpy to 1.2 million tpy which
was Scheduled for completion by 2013.

Norway
TiZir Ltd.’ s Tyssedal i lmenite enhancing

facility in southwest Norway  produced 181,100 t
of titanium slag in 2012, reported a slight increase
from that of 2011. Ilmenite for the Tyssedal
operation was mostly sourced from the production
of Titania AS’s nearby Tellnes Mine in Norway.

Russia
IRC Ltd. produced 125,000 t of ilmenite at its

Kurankh deposit, an increase of 97% from that of
2011. The Kurankh deposit is located in the Amur
region in the Russian Far East (IRC Ltd., 2013).

Saudi Arabia
Cristal Global announced that the titanium slag

plant originally scheduled to be built in Yanbu had been

101



27-13

ILMENITE AND RUTILE

relocated to Jazan Economic City. The plant was to have
an initial capacity of 500,000 tpy of 85% titanium slag
with 235,000 tpy of pig iron as a co product and
was scheduled to comence its operation in 2014.

Senegal
Astron Ltd. updated its ore reserve estimate for

the Niafarang mineral sands project, south of Dakar.
The Probable ore reserves were 4.7 million tonnes
containing 11% heavy minerals. The heavy mineral suite
included 75% ilmenite, 14% zircon, and 2.3% rutile.

Mineral Deposits continued with development
and construction of the mine and separation plants
at its Grande Cote heavy-minerals deposit. Mineral
Deposits entered into a joint-venture agreement with
ERAMET SA (Paris, France), whereby Mineral
Deposits 90% stake in the Grande Cote deposit was
combined with ERAMET’s 100% stake in the
Tyssedal ilmenite upgrading plant in Norway to form
a new entity, TiZir Ltd. After the Grande Cote Mine
and separation plants are operational, TiZir is
expected to produce an average of 575,000 tpy of
ilmenite, 85,000 tpy of zircon, and small amounts of
rutile and leucoxene over a mine life of 20 years.

Sierra Leone
Sierra Rutile Ltd. (SRL) produced 94,490 t of rutile

in 2012, reported a 39% increase from 2011. SRL
announced the development of its Gangama dry mining
project, which was projected to produce on an average
83,400 tpy of rutile, 46,000 tpy of ilmenite and 9,500 tpy
of zircon and other concentrates for 6 years.

Ukraine
Volnogorsk AG announced expansion of its rutile

and ilmenite capacity from its deposits in the
Dnepropetrovsk region.  By 2015, Volnogorsk expected
to increase its capacity to produce 90,000 tpy of rutile
and 950,000 tpy of ilmenite from the current levels of
60,000 tpy and 720,000 tpy, respectively.

Vietnam
VSMPO-Avisma of Verkhnyaya Salda, Russia,

signed a memorandum of understanding with the
Vietnam National Coal-Mineral Industries Holding
Corp. (Vinacomin). The two companies planned
to create a joint venture to process titanium

minerals after Vinacomin secured licenses to
develop mineral resources in the Binh Thuan
province.

FOREIGN  TRADE
Exports

As per the data from DGCI & S, Kolkata exports
of titanium ores & conc. decreased to 0.80 million
tonnes in  2012-13 as compared to 0.91 million
tonnes in the preceding year.  Exports in 2012-13
comprised   ilmenite (791,735 tonnes),  rutile
(2 ,322 tonnes)  and  o ther  t i tan ium ores
(6,750 tonnes). Main destinations were China
(54%), Netherlands (21%) and Japan (13%).

Exports of  titanium and alloys (including
waste & scrap) were 202 tonnes in 2012-13 as
compared to 399 tonnes in the previous year.
Exports were mainly to USA, UK and France.
Exports of t i t inum oxide and dioxide (total)
decreased to 38,011 tonnes in 2012-13 from 50,194
tonnes in  2011-12.  Out of total exports in 2012-
13, those of titanium dioxide were 3,470 tonnes
and other titanium oxides were 34,541 tonnes.
Exports were mainly to Japan (79%), Singapore
(9%) and USA (5%)  (Tables-12 to 19).

Imports
As per the data from DGCI&S, Kolkata, imports

of titanium ores & conc. rose to  77,819 tonnes in
2012-13 as compared to 68,501 tonnes in the
preceding year.  Out of total imports of titanium ores
& conc. in 2012-13, those of i lmenite were
65,876 tonnes, rutile 9,826 tonnes and other titanium
ores were 2,117 tonnes.  Main suppliers were
Mozambique (77%), Australia  (8%) and Sri lanka (7%).

Imports of  titanium and alloys (including
waste & scrap) were 1,310 tonnes in 2012-13 as
compared to  1 ,504 tonnes in  the prev ious
year. Imports were mainly from USA, Russia  and
China. Imports of titanium oxide and dioxide  (total)
were 18,803   tonnes in 2012-13 as compared to
23,110  tonnes in the preceding year.  Bulk of
these impor ts  was of  t i tan ium d iox ide
(17,825 tonnes) and those of other oxides were
978 tonnes in 2012-13. Imports were mainly from
China (27%),  Germany (12%), Rep. of Korea (13%)
and Czech Republic (12%)   (Tables - 20 to 27).
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Table – 12 : Exports of  Titanium Or es & Conc. : Total
(By Countries)

2011-12 2012-13
Country

Q ty Value Qty Value
( t ) (` '000) ( t ) (` '000)

Al l  Count r ies 912979 12442284 800807 14571902

China 472383 5966675 431073 7130962

Japan 90044 2494763 101081 3419034

Netherlands 166026 1869760 166734 2420782

Korea, Rep. of 56180 676672 50020 746858

Malaysia 40221 282076 39631 477269

Singapore 2 6 8 0 202144 1 5 0 0 184868

Korea, Dem. Rep. of 2 0 917 10000 119240

Bangladesh 601 31683 361 32823

Ukraine 729 57298 100 15374

Phil ippines 396 38473 132 13637

Other countries 83699 821823 175 11055

Source: DGCI & S, Kolkata.

Table – 13 : Exports of  Titanium Or es & Conc. (Ilmenite)
(By Countries)

2011-12 2012-13
Country

Q ty Value Qty Value
( t ) (` '000) ( t ) (` '000)

Al l  Count r ies 879522 11499101 791735 14158888

China 446953 5525027 423751 6882540

Japan 87048 2368140 100440 3396923

Netherlands 164196 1735036 166480 2380516

Korea, Rep. of 56000 658665 50000 743475

Malaysia 40000 262912 39400 449184

Singapore 2 6 8 0 202144 1 5 0 0 184868

Korea, Dem. Rep. of - - 10000 119240

Chinese Taipei/Taiwan 9 6 1 4 7 1 4 4 1 0 1 8

Bangladesh 5 8 2 5 0 9 9 0 773

UAE - - 1 0 204

Other countries 82491 743197 2 0 147

Source:  DGCI & S, Kolkata.
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Table – 14 : Exports of  Titanium Or es & Conc. (Rutile)
(By Countries)

2011-12 2012-13
Country

Q ty Value Qty Value
( t ) (` '000) ( t ) (` '000)

Al l  Count r ies 6 6 9 9 507305 2 3 2 2 253625
China 717 43805 1 2 2 4 108704
Netherlands 1 8 3 0 134724 254 40266
Malaysia 221 19164 231 28084
Bangladesh 522 28347 139 19837
Ukraine 729 57298 100 15374
Japan 996 90201 141 14750
Phil ippines 396 38467 132 13637
Kenya 4 0 3 1 9 6 4 7 5 5 1 3
I ran 587 28295 3 3 4 0 5 0
Korea, Rep. of 180 18007 2 0 3 3 8 3
Other countries 481 45801 1 2 7

Source:  DGCI & S, Kolkata.

Table – 15 : Exports of  Titanium Or es & Conc. (Others)
(By Countries)

2011-12 2012-13
Country

Q ty Value Qty Value
( t ) (` '000) ( t ) (` '000)

Al l  Count r ies 26758 435878 6 7 5 0 159389
China 24713 397843 6 0 9 8 139717
Bangladesh 2 1 827 132 12213
Japan 2 0 0 0 36423 500 7 3 6 0
UAE - - 2 0 9 8
Other countries 2 4 785 ++ 1

Source:  DGCI & S, Kolkata.

Table – 16 : Exports of  Titanium & Alloys (Incl. Waste & Scrap)
(By Countries)

2011-12 2012-13
Country

Q ty Value Qty Value
( t ) (` '000) ( t ) (` '000)

Al l  Count r ies 399 338371 202 268751
France 1 0 17246 2 0 41605
Malaysia 6 6 0 8 0 9 37724
USA 169 57496 6 8 34659
Saudi Arabia 7 33977 4 29321
UAE 3 119928 8 28565
Norway 1 16535 7 21122
U K 2 1 8 4 5 9 3 1 19791
Kuwait ++ 629 1 12273
Phil ippines 2 8 1 0 1 1 9 0 4 0
Germany 118 24024 1 2 4 0 1 9
Other countries 6 2 45896 4 1 30632

Source:  DGCI & S, Kolkata.
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Table – 18 : Exports of  Titanium dioxide
(By Countries)

2011-12 2012-13
Country

Q ty Value Qty Value
( t ) (` ’000) ( t ) (` ’000)

Al l  Count r ies 5011 781078 3 4 7 0 527827

I ta ly 925 155995 1 3 1 2 200852

Japan 360 57885 414 67791

USA 161 22305 387 63681

I ran 4 4 7 1 3 8 233 37247

UAE 324 54029 310 37226

Turkey 1 0 4 0 150453 180 25373

Nepal 4 7 8 6 3 4 5 4 10225

Spain 720 106764 8 0 9 9 6 6

Kuwait - - 4 8 9 5 0 3

Nigeria 2 1 3 2 3 6 4 1 8 9 4 3

Other countries 1 3 6 9 214639 411           57020

Source: DGCI & S, Kolkata.

Table – 17 : Exports of  Titanium oxide & Dioxide : Total
(By Countries)

2011-12 2012-13
Country

Q ty Value Qty Value
( t ) (` ’000) ( t ) (` ’000)

Al l  Count r ies 50194 3138303 38011 4519600

Japan 30085 1612813 27738 3192277

Singapore 8 0 1 6 318131 3 0 0 0 359003

USA 955 121378 2 0 5 7 272234

I ta ly 1 0 3 3 171963 1 3 6 6 212115

Thai land 582 77397 846 110507

Nigeria 476 31860 475 61082

I ran 4 4 7 1 7 2 274 51568

China 3 6 0 0 184572 500 40761

UAE 548 55803 329 40064

Turkey 1 1 9 8 159353 271 37219

Other countries 3 6 5 7 397861 1 1 5 5     142770

Source: DGCI & S, Kolkata.
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Table – 21 : Imports of  Titanium Or es & Conc.
(Ilmenite)

(By Countries)

2011-12 2012-13
Country

Qty Value Qty Value
(t) (`’000) (t) (`’000)

All Countries 48150 389054 65876 1403236

Mozambique 43406 320241 59573 1222768

Sri Lanka 3490 46910 4535 99308

Australia 313 9795 626 58811

Malaysia 908 10774 875 17487

Thailand 23 599 250 2992

Germany 10 735 9 994

Mexico - - 5 500

UK - - 2 273

China - - 1 103

Source:  DGCI & S, Kolkata.

Table – 19 : Exports of  Titanium oxide
(Other than Titanium Dioxide)

(By Countries)

2011-12 2012-13
Country

Qty Value Qty Value
(t) (`’000) (t) (`’000)

All Countries 45183 2357225 34541 3991773

Japan 29725 1554927 27324 3124486

Singapore 8016 318131 3000 359003

USA 794 99073 1670 208553

Thailand 465 62219 829 108264

Nigeria 455 28624 434 52138

China 3600 184572 500 40759

Malaysia 717 42104 116 16000

Iran ++ 34 41 14321

Turkey 158 8900 91 11846

Italy 108 15968 54 11263

Other countries 1145 42673 482 45140

Source: DGCI & S, Kolkata.

Table – 20 : Imports of  Titanium Or es &

Conc. : Total
(By Countries)

2011-12 2012-13
Country

Qty Value Qty Value
(t) (`’000) (t) (` ’000)

All Countries 68501 1731291 77819 2842107

Mozambique 43406 320241 59573 1222768

Australia 10904 813202 6573 769953

Sri Lanka 6519 156245 5534 283442

South Africa 1180 85997 1214 149638

China 605 41295 741 109105

Vietnam 200 13821 889 65955

Malaysia 1472 47053 1390 64870

Ukraine 1774 105694 429 57600

Brazil - - 260 38600

Italy 104 6508 212 22911

Other countries 2337 141235 1004 57265

Source: DGCI & S, Kolkata.

Table – 22 : Imports of  Titanium Or es &
Conc. (Rutile)
(By Countries)

2011-12 2012-13
Country

Qty Value Qty Value
(t) (`’000) (t) (`’000)

All Countries 14647 1065112 9826 1254835

Australia 8695 670087 5139 624251

Sri Lanka 1348 79992 999 184134

South Africa 920 69374 1088 136189

China 418 32491 740 109002

Ukraine 766 54711 429 57600

Vietnam 125 8375 739 54926

Brazil - - 260 38600

Malaysia 428 30688 202 19779

UAE - - 52 8000

USA 260 11558 52 7708

Other countries 1687 107836 126 14646

Source:  DGCI & S, .Kolkata.
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Table – 23 : Imports of Titanium Or es & Conc.
(Others)

(By Countries)

2011-12 2012-13
Country

Qty Value Qty Value
(t) (`’000) (t) (`’000)

All Countries 5704 277125 2117 184036

Australia 1896 133320 808 86891

Malaysia 136 5591 313 27603

Italy - - 212 22911

South Africa 260 16623 126 13449

Vietnam 75 5446 150 11029

Sierra Leone - - 397 10270

Iran - - 52 5932

Chinese
Taipei/Taiwan 56 2109 52 5704

Germany 52 2089 4 136

Singapore - - 3 110

Other countries 3229 111947 ++ 1

Source: DGCI & S, Kolkata.

Table – 24 : Imports of  Titanium & Alloys
(Incl. Waste & Scrap)

(By Countries)

2011-12 2012-13
Country

Qty Value Qty Value
(t) (`’000) (t) (`’000)

All Countries 1504 2149522 1310 2455456

USA 471 571037 309 589685

Russia 64 89236 308 455008

China 191 243696 208 358803

UK 52 121507 104 327384

Italy 184 267345 61 152217

Germany 57 86497 52 122842

Korea Rep. of 34 51880 47 95674

France 93 159201 15 76223

Japan 198 310154 62 47270

Kazakhstan - - 60 44374

Other countries 160 248969 84 185976

Source: DGCI & S, Kolkata.

Table – 25 : Imports of  Titanium oxide &
Dioxide : Total
(By Countries)

2011-12 2012-13
Country

Qty Value Qty Value
(t) (`’000) (t) (`’000)

All Countries 23110 3545107 18803 3300512

China 7268 1018172 5006 747778

Germany 2794 440848 2219 455173

Korea, Rep. of 2292 354553 2357 432019

USA 2777 471130 1986 385375

Czech Republic 1170 180613 2303 359151

Japan 1065 203897 933 201436

Ukraine 1405 189968 1200 176582

Malaysia 201 33717 508 99887

Italy 209 25282 426 73831

Australia 620 107914 345 70382

Other countries 3309 519013 1520 298898

Source:  DGCI & S, Kolkata.

Table – 26 : Imports of Titanium dioxide
(By Countries)

2011-12 2012-13
Country

Qty Value Qty Value
(t) (`'000) (t) (`'000)

All Countries 22635 3490219 17825 3178780

China 6940 983819 4593 714673

Germany 2793 440212 2090 438366

Korea, Rep. of 2280 352616 2137 392238

USA 2766 467628 1903 378977

Czech Republic 1170 180613 2303 359151

Japan 1058 201477 928 199977

Ukraine 1405 189968 1200 176582

Malaysia 201 33717 508 99886

Australia 620 107914 345 70382

Italy 138 21162 382 68867

Other countries 3264 511093 1436 279681

Source:  DGCI & S, Kolkata.
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Table – 27 : Imports of Titanium oxides
(Other than Titanium Dioxides)

(By Countries)

2011-12 2012-13
Country

Q ty Value Qty Value
( t ) (` '000) ( t ) (` '000)

Al l  Count r ies 475 54888 978 121732

Korea Rep. of 1 2 1 9 3 7 220 39781

China 328 34353 413 33105

Germany 1 636 129 16807

Chinese Taipei/Taiwan - - 6 0 13415

USA 1 1 3 5 0 3 8 3 6 3 9 8

I ta ly 7 1 4 1 2 0 4 4 4 9 6 3

France 1 514 3 2 3 6 8

Indonesia - - 2 0 2 0 8 5

Japan 7 2 4 2 0 5 1 4 5 9

U K 1 180 1 1 0 5 7

Other countries 4 3 7 2 2 5 ++ 294

Source: DGCI & S, Kolkata.

FUTURE OUTLOOK
The major chunk of consumption of ilmenite is for

the manufacture of synthetic rutile. The future
demand of ilmenite during the 12th  Plan period at
the GDP growth rate of 8%, 9% and 10% is
estimated at 3.19 lakh, 3.27 lakh and 3.35 lakh
tonnes, respectively, as per the  Report of Working
Group on Mineral Exploration and Development
(other than coal & lignite) for the 12th Five Year
Plan (2012-17), Planning Commission of India.

Demand for rutile for next five years is projected
at 44,000 tpy to 45,000 tpy as per the GDP growth
rate of 8%, 9% and 10%.  The  production projected
is 30,000 tpy as per the Working Group.

The Work ing Group has observed that
no substantial progress in exploration activities
for Beach Minerals was witnessed during the
11th Plan and has stressed on the need to take
substantive steps to develop beach sand reserves
of the country to its full potential by adopting
su i tab le  exp lorat ion s t ra tegy wi th  modern
techniques.

Global demand growth for TiO
2
 expected to

trend with economic growth and the production
of paint, paper and plastics.

Acrospace, defence and industrial uses were
expected to strongly influence consumption of
titanium metal for the foreseeble future.
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(1955) 1 SCR 941 : AIR 1955 SC 65 : (1954) 26 ITR 775

In the Supreme Court of India
(BEFORE MEHR CHAND MAHAJAN, C.J. AND SUDHI RANJAN DAS, GHULAM HASAN, N.H. 

BHAGWATI AND T.L. VENKATARAMA AYYAR, JJ.) 

DHAKESWARI COTTON MILLS LTD. … Appellant;
Versus

COMMISSIONER OF INCOME TAX, WEST BENGAL … Respondent.
Civil Appeal No. 217 of 1953 , decided on October 29, 1954 

Advocates who appeared in this case :
N.C. Chatterjee and Veda Vyas, Senior Advocates, for the Appellant;
C.K. Daphtary, Solicitor-General of India (G.N. Joshi, Advocate, with him) instructed 

by R.H. Dhebar, for the Respondent; 
The Judgment of the Court was delivered by

MEHR CHAND MAHAJAN, C.J.— The appellant is a public limited joint stock company 
incorporated under the Indian Companies Act, 1915, with its registered office at 
Calcutta. It carries on the business of manufacture and sale of cotton yarn and piece-
goods. On the 28th of July, 1944, the Income Tax Officer issued a notice to it under 
Section 22(2) of the Indian Income Tax Act calling upon it to file the return of its 
income for Assessment Year 1944-45 (account year being 1943-44). Before the expiry 
of the due date for filing the return the account books of the appellant company 
together with the documents relevant to the accounts, were taken into custody by the 
Sub-Divisional Officer, Narayanganj and it is alleged that these remained in the 
custody of the Court of the Sub-Divisional Magistrate till January 1950, when they 
were handed back to the appellant. In this situation the assessee pleaded for 
extension of time to furnish the return. This request was refused, and a show cause 
notice was issued under Section 28(3) of the Act calling upon the appellant company 
why penalty should not be imposed upon it for its failure to file the return. An officer of 
the company appeared before the Income Tax Officer and explained the cause for this 
default. In order to ascertain whether the explanation furnished by the assessee was 
genuine, the Income Tax Officer made inquiries from the court concerned about this 
matter. He also made a request to the court to allow him access to the books of 
account. The court, however, neither acceded to the demand that books of account be 
made available to the assessee nor did it permit the Income Tax Officer to have access 
to them. The Income Tax Officer having thus satisfied himself about the genuineness 
of the assessee's explanation, condoned the default in filing the return and dropped 
the proceedings taken against the company under Section 28(3) of the Act. 

2. It seems that no further action in the matter was taken by the department till 
the year 1947. During that year the company requested the department to revive the 
proceedings. The proceedings having been revived the appellant company furnished 
the return of its income for Assessment Year 1944-45 on the 16th March, 1948. This 
return, however, was not a complete document as without the assistance of the books 
the profits could not be computed according to the provisions of law. On receipt of the 
return the Income Tax Officer issued a notice under Section 23(2) of the Act calling 
upon the company to supply further information on a number of points and to prepare 
certain statements indicated in the notice. This requisition had to be complied with by 
19th March, 1948. On that date the Chief Accounts Officer of the company appeared 
before the Income Tax Officer and asked for further time till the middle of the 
following week for furnishing the requisite particulars. This request was, however, 
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refused and assessment was completed on the 20th March, 1948. The excess profits 
assessment was also made final on the 23rd March, 1948. The relevant part of the 
assessment order is in these terms: 

“From the point of view of profits, 1943 was a very good year, if not the best, for 
all cotton mills. Expenses on cotton and fuel shows that production was 
undoubtedly higher whereas it is found that the gross profit disclosed by this 
company is low. I conclude that full amount of sales have not been accounted for. It 
is expected that actually the rate of gross profit should have been higher this year. 
In view of the higher costs of establishment, I take it that the rate of about 40% 
i.e. near about the rate disclosed in 1942 accounts should have been maintained. I 
add back the Rs 36 lakhs for unaccounted sales.” 

It may be mentioned that in the return the company had disclosed a gross profit of 28 
per cent on sales amounting to Rs 1,78,96,122. The total amount of sales in the year 
1942 was of the amount of Rs 1,15,69,582, disclosing a gross profit of 41 percent. The 
establishment expenses, however, during that year were in the sum of Rs 15,94,101, 
while during the accounting year relevant to the year under assessment these had 
gone up to Rs 34,74,735 on account of labour troubles. A number of other causes were 
mentioned by the assessee for the low rate of profit during the relevant period; but 
the Income Tax Officer took no notice of them. On appeal this order was upheld by the 
Appellate Assistant Commissioner. The assessee then appealed to the Tribunal against 
these decisions. What happened before the Tribunal may well be stated in terms of the 
Tribunal's order itself. This is what is mentioned in the judgment of the Tribunal: 

“At the end of the hearing of this appeal on 25th of November, 1949 the Income 
Tax Appellate Tribunal requested the departmental representative to produce for 
the examination of the Income Tax Appellate Tribunal the gross profit rates shown 
or assessed in the cases of other similar cotton mills. The departmental 
representative wanted ¾ days' time to collect information on this point. On this the 
appellant also wanted to be allowed to produce information regarding the gross 
profit rates shown or assessed by other similar cotton mills, and he was also 
allowed to produce information on the point. On or about the 29th November the 
counsel for the appellant requested that he should be allowed time till Saturday the 
3rd of December to file the above information and time for this purpose was allowed 
to him. On the 3rd December Mr Banerjee the appellant's counsel saw the Account 
ant Member in his chamber and wanted to produce written arguments and a trunk 
full of books and papers in support of his case. Mr Banerjee was told that the 
arguments in the case had finished on the 25th and he was allowed time only to 
supply to the court the gross profit rates shown or assessed in the cases of other 
similar cotton mills. He was told that it was not fair to the other side to take notice 
of any additional evidence or record at that stage and his trunk of books and papers 
was returned to him. During the discussion of Mr Banerjee with the Accountant 
Member Mr Banerjee produced a report showing that the gross profit rates of some 
mills in Bengal on the average amounted to 23 per cent. In the statement showing 
23 per cent. gross profit rates there was another item called ‘Pool profit’ which was 
bigger than the gross profits rate. Mr Banerjee was asked to explain what this word 
‘Pool profit’ meant but he had no information on this point.… For want of this 
information we are afraid it is not possible for us to attach a great deal of 
importance to the gross profit percentage of 23 per cent. mentioned in the books 
produced by Mr Banerjee. 

Mr Banerjee during this discussion further produced a book showing the wastage 
expected. In that book certain quality of cotton had been mentioned and it was said 
that wastage of 34 per cent was normal. In the case of the assessee he has shown a 
wastage of 9 per cent in 1942, 26 per cent in 1943 and 19 per cent in 1944. The 
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figure of 34 per cent. shown in that book would therefore seem to refer to a 
particular quality of cotton very much inferior to the cotton generally used by the 
appellant. The department's main case on the question of wastage is based on the 
appellant's own books according to which his wastage in the year under review 
amounted to three times the wastage in the year previous. In the light of all this 
information it appears to us that the Income Tax Officer was justified in making a 
substantial addition to the gross profit shown by the appellant. 

Coming to the question of what the amount of addition should be the 
departmental representative has on our request filed a number of cases of other 
cotton mills which show a gross profit rates varying between 49 per cent. and 22 
per cent and in one case even 13 per cent. has been shown… 

In the face of all the above facts it appears to us that the Income Tax Officer was 
justified in coming to the conclusion that all sales had not been brought into the 
books. We have, however, considered all facts relevant to this case and are of the 
opinion that the addition to the sales should be reduced from Rs 36 lakhs made by 
the Income Tax Officer to Rs 16 lakhs which would reduce the gross profit rate to 
about 35 per cent.” 
3. The sum and substance of these decisions is that the Income-tax Officer 

estimated the gross profit on sales at 40 per cent. by a pure guess, while the Tribunal 
reduced it to 35 per cent. by applying some other rule of thumb. It is not clear from 
either of these judgments on what material these estimates were based. 

4. Dissatisfied with the decision of the Tribunal, the assessee wanted the Tribunal 
to state a case and refer to the High Court for its decision ten questions of law. It 
seems that Dr Pal who represented the assessee before the Tribunal had only argued 
one question namely, whether the estimate of profit made by the Income Tax Officer 
was excessive or whether it was justified on the material on the record. The other 
points raised in the memorandum of appeal regarding the validity or the correctness of 
the procedure of assessment had been abandoned. The questions which were 
submitted to the Tribunal and which it was asked to refer to the High Court concerned 
all the points including those abandoned before the Tribunal. The Tribunal came to the 
conclusion that no question of law arose on its order, and it, therefore, dismissed the 
application made by the assessee. It appears that the assessee then applied to the 
High Court under Section 66(2) of the Act for the issue of a mandamus to the Tribunal 
directing it to refer to the High Court the very same questions of law which it had 
refused to refer. This application was summarily rejected. The High Court also refused 
an application for leave to appeal to this Court. Having exhausted all the remedies that 
were available to him under the Income Tax Act, the assessee then made an 
application to this Court for special leave against the order of the Income Tax Tribunal 
under the provisions of Article 136 of the Constitution. Leave was allowed and this 
appeal is now before us by virtue of that leave. 

5. Mr Chatterjee, the learned counsel for the appellant, contended inter alia that the 
assessment order made under Section 23(3) of the Income Tax Act had been made in 
violation of the principles of natural justice, inasmuch as it was not based on any 
material whatsoever and that the evidence tendered by the appellant had been 
improperly rejected. It was further said that the Tribunal acted without jurisdiction in 
relying on the data supplied by the Income Tax department behind the back of the 
appellant company, and without giving it an opportunity to rebut or explain the same. 
Reliance was placed on the decision of a Full Bench of the Lahore High Court in Seth 
Gurmukh Singh v. CIT  for the proposition that while proceeding under sub-section (3) 
of Section 23, the Income Tax Officer, though not bound to rely on evidence produced 
by the assessee as he considers to be false, yet if he proposes to make an estimate in 
disregard of that evidence, he should in fairness disclose to the assessee the material 
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on which he is going to found that estimate; and that in case he proposes to use 
against the assessee the result of any private inquiries made by him, he must 
communicate to the assessee the substance of the information so proposed to be 
utilized to such an extent as to put the assessee in possession of full particulars of the 
case he is expected to meet and that he should further give him ample opportunity to 
meet it. It was said that the Tribunal failed to disclose to the assessee the material 
that the departmental representative had given to it regarding the rates of gross profit 
of cotton mills varying between 49 per cent. and 13 per cent., and that if that 
disclosure had been made, the assessee would have satisfied the Tribunal that the 
mills which had shown gross profits at rates mentioned above had no similarity of any 
kind with the appellant company's mill or to other mills in Bengal and therefore those 
rates had no relevancy in the enquiry as to gross profits of the assessee company's 
mill. It was also argued that both the Income Tax Officer and the Tribunal acted 
arbitrarily and on suspicion in estimating the rate of gross profit. In conclusion the 
learned counsel urged that now that the books of account of the company were 
available, it was only just and fair that the Income Tax Officer and the Tribunal should 
examine these books in order to determine the correctness of the return furnished by 
the assessee. 

6. The learned Solicitor-General who appeared for the Commissioner of Income Tax, 
West Bengal, combated the contentions raised by Mr Chatterjee on a twofold ground: 
(1) In the first instance, without questioning the jurisdiction of this Court to grant 
special leave against an order of an Income Tax Tribunal, he argued that such leave 
should not be granted when remedies provided by the Income-tax Act itself were 
available for correcting errors of the Tribunal, and had been taken but without success. 
It was said that the power conferred on this Court by Article 136 of the Constitution 
being an extraordinary power, its exercise should be limited to cases of patent and 
glaring errors of procedure, or where there has been a failure of justice because of the 
violation of the rules of natural justice or like causes but that this discretionary power 
should not be exercised for the purpose of reviewing findings of fact when the law 
dealing with the subject has declared those findings as final and conclusive. (2) That 
the finding given by the Income Tax Officer and affirmed by the Appellate Assistant 
Commissioner and the Tribunal was based on material and it could not be said that 
these bodies had acted arbitrarily in this matter. It was contended that the Income 
Tax Officer has very wide powers and is not fettered by technical rules of evidence and 
pleadings, and that the only restriction on his judgment is that he must act honestly 
on the material however inadequate before him, but not capriciously or arbitrarily. It 
was suggested that owing to the disparity of the rate of wastage the Income Tax 
Officer was entitled to reach the conclusion that the assessee had not disclosed the full 
sales made by him during the accounting year, and that on that basis he was entitled 
on his own information to make an estimate of the rate of gross profit. 

7. As regards the first contention of the learned Solicitor-General, we are unable to 
accede to it. It is not possible to define with any precision the limitations on the 
exercise of the discretionary jurisdiction vested in this Court by the constitutional 
provision made in Article 136. The limitations, whatever they be, are implicit in the 
nature and character of the power itself. It being an exceptional and overriding power, 
naturally it has to be exercised sparingly and with caution and only in special and 
extraordinary situations. Beyond that it is not possible to fetter the exercise of this 
power by any set formula or rule. All that can be said is that the Constitution having 
trusted the wisdom and good sense of the Judges of this Court in this matter, that 
itself is a sufficient safeguard and guarantee that the power will only be used to 
advance the cause of justice, and that its exercise will be governed by well established 
principles which govern the exercise of overriding constitutional powers. It is, 
however, plain that when the Court reaches the conclusion that a person has been 
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dealt with arbitrarily or that a court or tribunal within the territory of India has not 
given a fair deal to a litigant, then no technical hurdles of any kind like the finality of 
finding of facts or otherwise can stand in the way of the exercise of this power because 
the whole intent and purpose of this article is that it is the duty of this Court to see 
that injustice is not perpetuated or perpetrated by decisions of Courts and tribunals 
because certain laws have made the decisions of these Courts or tribunals final and 
conclusive. What we have said above sufficiently disposes of the first contention raised 
by the learned Solicitor-General. 

8. As regards the second contention, we are in entire agreement with the learned 
Solicitor-General when he says that the Income Tax Officer is not fettered by technical 
rules of evidence and pleadings, and that he is entitled to act on material which may 
not be accepted as evidence in a court of law, but there the agreement ends; because 
it is equally clear that in making the assessment under sub-section (3) of Section 23 
of the Act, the Income Tax Officer is not entitled to make a pure guess and make an 
assessment without reference to any evidence or any material at all. There must be 
something more than bare suspicion to support the assessment under Section 23(3). 
The rule of law on this subject has, in our opinion, been fairly and rightly stated by the 
Lahore High Court in the case of Seth Gurmukh Singh v. CIT . 

9. In this case we are of the opinion that the Tribunal violated certain fundamental 
rules of justice in reaching its conclusions. Firstly, it did not disclose to the assessee 
what information had been supplied to it by the departmental representative. Next, it 
did not give any opportunity to the company to rebut the material furnished to it by 
him, and, lastly, it declined to take all the material that the assessee wanted to 
produce in support of its case. The result is that the assessee had not had a fair 
hearing. The estimate of the gross rate of profit on sales, both by the Income Tax 
Officer and the Tribunal seems to be based on surmises, suspicions and conjectures. It 
is somewhat surprising that the Tribunal took from the representative of the 
department a statement of gross profit rates of other cotton mills without showing that 
statement to the assessee and without giving him an opportunity to show that 
statement had no relevancy whatsoever to the case of the mill in question. It is not 
known whether the mills which had disclosed these rates were situate in Bengal or 
elsewhere, and whether these mills were similarly situated and circumstanced. Not 
only did the Tribunal not show the information given by the representative of the 
department to the appellant, but it refused even to look at the trunk load of books and 
papers which Mr Banerjee produced before the Accountant-Member in his chamber. No 
harm would have been done if after notice to the department the trunk had been 
opened and some time devoted to see what it contained. The assessment in this case 
and in the connected appeal, we are told, was above the figure of Rs 55 lakhs and it 
was meet and proper when dealing with a matter of this magnitude not to employ 
unnecessary haste and show impatience, particularly when it was known to the 
department that the books of the assessee were in the custody of the Sub-Divisional 
Officer, Narayanganj. We think that both the Income Tax Officer and the Tribunal in 
estimating the gross profit rate on sales did not act on any material but acted on pure 
guess and suspicion. It is thus a fit case for the exercise of our power under Article 
136. 

10. In the result we allow this appeal, set aside the order of the Tribunal and 
remand the case to it with directions that in arriving at its estimate of gross profits 
and sales it should give full opportunity to the assessee to place any relevant material 
on the point that it has before the Tribunal, whether it is found in the books of account 
or elsewhere and it should also disclose to the assessee the material on which the 
Tribunal is going to found its estimate and then afford him full opportunity to meet the 
substance of any private inquiries made by the Income Tax Officer if it is intended to 
make the estimate on the foot of those enquiries. It will also be open to the 
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department to place any evidence or material on the record to support the estimate 
made by the Income Tax Officer or by the Tribunal in its judgment. The Tribunal if it 
thinks fit may remit the case to the Income Tax Officer for making a fresh assessment 
after taking such further evidence as is furnished by the assessee or by the 
department. The costs of these proceedings will abide the result. 

———
(1955) 1 SCR 941 : AIR 1955 SC 154 : (1955) 27 ITR 126 

DHAKESWARI COTTON MILLS LTD … Appellant;
Versus

COMMISSIONER OF INCOME TAX, WEST BENGAL … Respondent.
On Appeal by Special Leave from the Judgment and Order dated 16-1-1950 of the 

Income Tax Appellate Tribunal, Calcutta in ITA No. 4659 and 4660 of 1948-49 
and EPTA Nos. 1138 and 1139 of 1948-49. 

Civil Appeal No. 218 of 1953, decided on October 29, 1954
Present:

(BEFORE MEHR CHAND MAHAJAN, C.J. AND SUDHI RANJAN DAS, GHULAM HASAN, N.H. 
BHAGWATI, T.L. VENKATARAMA AYYAR, JJ.) 

N.C. Chatterjee and Veda Vyas, Senior Advocates, for the Appellant;
C.K. Daphtary, Solicitor-General for India (G.N. Joshi, Advocate, with him), 

instructed by R.H. Dhebar, for the Respondent. 
MEHR CHAND MAHAJAN, C.J.— This appeal concerns the same assessee as Appeal 

No. 217 of 1953 and relates to the assessment of its profits for the years 1945-46, and 
1946-47, the account years being 1943-44 and 1944-45. The facts and circumstances 
relating to these assessments are the same as have been stated in our judgment in 
Appeal No. 217 of 1953, and it is unnecessary to re-state them here. The assessee 
duly furnished returns for these years within the time allowed to it but the profits 
returned regarding these years could not be computed according to the provisions of 
law as the relative books of account were in the Court of the Sub-Divisional Magistrate, 
Narayauganj and were not received back by the assessee till after the completion of 
the assessment. The Income Tax Officer did not accept the estimate disclosed of the 
gross profit and sales during the years and for reasons stated in the judgment relating 
to 1944-45 assessment he held that during these years also full amount of sales had 
not been accounted for. He therefore added back Rs 23,67,000 in the year 1944 and 
Rs 24,55,000 in the year 1945. The profit disclosed by the audited account in 1944 
was Rs 8,06,830 and in 1945, Rs 8,77,800. The Income Tax Officer estimated these 
figures at Rs 31,73,830 and Rs 33,32,800 by estimating the rate of profit at 33 ⅓ per 
cent on sales, whereas the appellant has shown a gross profit at the rate of 20 per 
cent and 19 per cent respectively. On appeal, the Appellate Assistant Commissioner 
confirmed this order. On further appeal to the Tribunal, the estimate was reduced to 
28 per cent mostly for the reasons given in the judgment of the Tribunal relating to 
the assessment for the year 1944-45. The relevant part of the judgment dealing with 
these assessments is in these terms: 

“The appellant had shown a gross profit rate of 20 per cent in 1945-46 
assessment and 19 per cent. in 1946-47 assessment. After the additions made by 
the Income Tax Officer are taken into consideration, the gross profit rate works out 
to 33 ⅓ per cent on the enhanced sales, for both these years. The lists of cases of 
other cotton mills field with us by the Departmental representative show that profits 
during these two years were a little less than the profits during Assessment Year 
1944-45. Considering all the facts of these cases, we are of opinion that the 
additions made during these two years be reduced to Rs 14,00,000 in 1945-46 and 
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Rs 14,10,000 in 1946-47. This would reduce the gross profits to about 28 per cent. 
on enhanced sales during both these years.” 

No separate arguments were addressed by the learned counsel for either side in this 
appeal, and for the reasons given by us in our judgment in Appeal No. 217 of 1953 
this appeal is also allowed, the decision of the Tribunal set aside and the case 
remanded to the Tribunal with similar directions as given in Appeal No. 217 of 1953. 
Costs of this appeal will also abide the result. 

———
 On Appeal from the Judgment and Order dated 16th day of January 1950 of the Income Tax Appellate Tribunal, 

Calcutta in Income Tax Appeal No. 4658 of 1948-49 and EPTA No. 1137 of 1948-49. 

 1944 ITR 393 
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1963 Supp (1) SCR 676 : AIR 1963 SC 786

In the Supreme Court of India
(BEFORE S.J. IMAM, K. SUBBA RAO, N. RAJAGOPALA AYYANGAR AND J.B. MUDHOLKAR, JJ.)

UDIT NARAIN SINGH MALPAHARIA … Appellant;
Versus

ADDITIONAL MEMBER BOARD OF REVENUE, BIHAR AND ANOTHER 
… Respondents.

Civil Appeal No. 586 of 1962 , decided on October 19, 1962 
Advocates who appeared in this case :

H.N. Sanyal, Additional Solicitor-General of India (Jagat Narain Prasad Sinha and 
D.P. Singh, Advocates with him), for the Appellant; 

D.P. Singh, M.K. Ramamurthi, R.K. Garg and S.C. Aggarwala, Advocates of 
Ramamurthi and Co., for the Respondents. 
The Judgment of the Court was delivered by

K. SUBBA RAO, J.— This appeal by special leave is directed against the order of the 
High Court of Judicature at Patna rejecting in limine an application for a writ of 
certiorari filed under Article 226 of the Constitution. 

2. The facts giving rise to this appeal may be briefly stated. There is a country 
liquor shop in Dumka town. Originally one Hari Prasad Sah was the licensee of that 
shop, but his licence was cancelled by the Excise Authorities. Thereupon a notice was 
issued inviting applications for the settlement of the shop. One Jadu Manjhi, along 
with others, applied for the licence. On March 22, 1961, for the settlement of the shop 
a lots were drawn by the Deputy Commissioner, Santal Parganas, and the draw was in 
favour of Jadu Manjhi. But Hari Prasad Sah, that is the previous licensee filed an 
appeal against the order of the Deputy Commissioner, before the Commissioner of the 
Santal Parganas and as it was dismissed, he moved the Board of Revenue, Bihar, and 
obtained a stay of the settlement of the said shop. On July 13, 1961, the Board of 
Revenue dismissed the petition filed by Hari Prasad Sah. Meanwhile Jadu Manjhi died 
and when the fact was brought to the notice of the Deputy Commissioner, he decided 
to hold a fresh lot on June 19, 1961 and the lot was drawn in favour of the appellant. 
Hari Prasad Sah filed a petition in the revenue court and obtained a stay of the 
settlement of the shop in favour of the appellant. Meanwhile one Basantilal Bhagat 
filed an application under Article 226 of the Constitution in the High Court at Patna 
and obtained an interim stay; but he withdrew his application on September 8, 1961. 
The petition filed by Hari Prasad Sah was dismissed by the Board of Revenue on July 
13, 1961. On 11-9-1961, the appellant furnished security and the shop was settled on 
him and a licence was issued in his name. After the expiry of the period of the said 
licence, it was renewed in his favour for 1962. On June 19, 1961, one Phudan Manjhi, 
son of Jadu Manjhi, filed a petition before the Deputy Commissioner for substituting 
his name in the place of his father on the basis of the lot drawn in favour of his father. 
The Deputy Commissioner rejected the application and Phudan Manjhi preferred an 
appeal against that order to the Commissioner of Excise; and the Commissioner 
remanded the case to the Deputy Commissioner to consider the fitness of Phudan 
Manjhi to get the licence and to consider whether the provisions of Rule 145 of the 
Excise Manual, Vol. 2, would apply to the facts of his case. One Bhagwan Rajak, who 
was not an applicant before the Deputy Commissioner, filed an application before the 
Commissioner alleging that there should have been a fresh advertisement for the 
settlement of the shop according to clause (13) of Rule 101 of the Excise Manual, Vol. 
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3; and on March 13, 1962, the Commissioner allowed his application and directed the 
Deputy Commissioner to take steps for afresh settlement of the shop in accordance 
with rules. Against the said orders the appellant filed petitions before the Board of 
Revenue and the said Board, by its order dated May 30, 1962, dismissed the petitions 
and directed that unless the Deputy Commissioner came to a definite conclusion that 
Phudan Manjhi was unfit to hold the licence, he should be selected as a licensee in 
accordance with Rule 145 of the Excise Manual, Vol. 2. The result of the said 
proceedings is that the appellant's licence was cancelled and the Deputy 
Commissioner was directed to hold a fresh settlement giving a preferential treatment 
to Phudan Manjhi. The appellant filed a petition under Article 226 of the Constitution in 
the High Court at Patna to quash the said orders. Neither Phudan Manjhi nor Bhagwan 
Rajak in whose favour the Board of Revenue decided the petition, was made a party. It 
is represented to us that pursuant to the orders of the Board of Revenue the Deputy 
Commissioner made an enquiry, came to the conclusion that Phudan Manjhi was not 
fit to be selected for the grant of a licence, and that he has not yet made a fresh 
settlement in view of the pendency of the present appeal. 

3. Learned Additional Solicitor General, appearing for the appellant, contended that 
the Board of Revenue acted without jurisdiction in directing a fresh settlement, as 
neither Rule 101 nor Rule 145 of the Excise Manual would apply to the facts of the 
case: Rule 101 does not apply as in this case no licence was cancelled for 
malpractices, and Rule 145 is not attracted as Jadu Manjhi was not a licensee since no 
licence was issued in his favour. 

4. Learned Counsel for the respondents raised a preliminary objection that, as 
Phudan Manjhi and Bhagwan Rajak, who were necessary parties to the writ petition, 
were not made parties, the High Court was fully justified in dismissing the petition in 
limine. 

5. As we are accepting the preliminary objection raised on behalf of the 
respondents, we do not propose to express our view on the merits of the case. It may 
be mentioned that the order of the High Court does not disclose whether the petition 
was dismissed as the necessary parties were not before it, or on merits; but that does 
not preclude us from considering the question now raised as the respondents had 
obviously no opportunity to raise that question in the High Court, notice having not 
been issued to them. 

6. The question is whether in a writ in the nature of certiorari filed under Article 226 
of the Constitution the party or parties in whose favour a tribunal or authority had 
made an order, which is sought to be quashed, is or are necessary party or parties. 
While learned Additional Solicitor-General contends that in such a writ the said 
tribunal or authority is the only necessary party and the parties in whose favour the 
said tribunal or authority made an order or created rights are not necessary parties but 
may at best be only proper parties and that it is open to this Court, even at this very 
late stage, to direct the impleading of the said parties for a final adjudication of the 
controversy, learned Counsel for the respondents contends that whether or not the 
authority concerned is a necessary party, the said parties would certainly be necessary 
parties, for otherwise the High Court would be deciding a case behind the back of the 
parties that would be affected by its decision. 

7. To answer the question raised it would be convenient at the outset to ascertain 
who are necessary or proper parties in a proceeding. The law on the subject is well 
settled: it is enough if we state the principle. A necessary party is one without whom 
no order can be made effectively; a proper party is one in whose absence an effective 
order can be made but whose presence is necessary for a complete and final decision 
on the question involved in the proceeding. 

8. The next question is, what is the nature of a writ of certiorari. What relief can a 
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petitioner in such a writ obtain from the Court. Certiorari. lies to remove for the 
purpose of quashing the proceedings of inferior courts of record or other persons or 
bodies exercising judicial or quasi-judicial functions. It is not necessary for the 
purpose of this appeal to notice the distinction between a writ of certiorari and a writ 
in the nature of certiorari: in either case the High Court directs an inferior tribunal or 
authority to transmit to itself the record of proceedings pending therein for scrutiny 
and, if necessary, for quashing the same. It is well settled law that a certiorari lies 
only in respect of a judicial or quasi-judicial act as distinguished from administrative 
act. The following classic test laid down by Lord Justice Atkin, as he then was, in King 
v. Electricity Commissioners  and followed by this Court in more than one decision 
clearly brings out the meaning of the concept of judicial act: 

“Wherever any body of persons having legal authority to determine questions 
affecting the rights of subjects, and having the duty to act judicially, act in excess 
of their legal authority they are subject to the controlling jurisdiction of the King's 
Bench Division exercised in these writs.” 

Lord Justice Slesser in King v. London County Council  dissected the concept of 
judicial act laid down by Atkin, L.J., into the following heads in his judgment: 
“Wherever any body of persons (1) having legal authority (2) to determine 
questions affecting rights of subjects and (3) having the duty to act judicially (4) 
act in excess of their legal authority — a writ of certiorari may issue”. It will be seen 
from the ingredients of judicial act that there must be a duty to act judicially. A 
tribunal, therefore, exercising a judicial or quasi-judicial act cannot decide against 
the rights of a party without giving him a hearing or an opportunity to represent his 
case in the manner known to law. If the provisions of a particular statute or rules 
made thereunder do not provide for it, principles of natural justice demand it. Any 
such order made without hearing the affected parties would be void. As a writ of 
certiorari will be granted to remove the record of proceedings of an inferior tribunal 
or authority exercising judicial or quasi-judicial acts, ex hypothhesi it follows that 
the High Court in exercising its jurisdiction shall also act judicially in disposing of 
the proceedings before it. It is implicit in such a proceeding that a tribunal or 
authority which is directed to transmit the records must be a party in the writ 
proceedings, for, without giving notice to it, the record of proceedings cannot be 
brought to the High Court. It is said that in an appeal against the decree of a 
subordinate court, the court that passed the decree need not be made a party and 
on the same parity of reasoning it is contended that a tribunal need not also be 
made a party in a writ proceeding. But there is an essential distinction between an 
appeal against a decree of a subordinate court and a writ of certiorari to quash the 
order of a tribunal or authority: in the former, the proceedings are regulated by the 
Code of Civil Procedure and the court making the order is directly subordinate to the 
appellate court and ordinarily acts within its bounds, though sometimes wrongly or 
even illegally, but in the case of the latter, a writ of certiorari is issued to quash the 
order of a tribunal which is ordinarily outside the appellate or revisional jurisdiction 
of the court and the order is set aside on the ground that the tribunal or authority 
acted without or in excess of jurisdiction. If such a tribunal or authority is not made 
party to the writ, it can easily ignore the order of the High Court quashing its order, 
for, not being a party, it will not be liable to contempt. In these circumstances 
whoever else is a necessary party or not the authority or tribunal is certainly a 
necessary party to such a proceeding. In this case, the Board of Revenue and the 
Commissioner of Excise were rightly made parties in the writ petition. 
9. The next question is whether the parties whose rights are directly affected are 

the necessary parties to a writ petition to quash the order of a tribunal. As we have 
seen, a tribunal or authority performs a judicial or quasi-judicial act after hearing 
parties. Its order affects the right or rights of one or the other of the parties before it. 

1
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In a writ of certiorari the defeated party seeks for the quashing of the order issued by 
the tribunal in favour of the successful party. How can the High Court vacate the said 
order without the successful party being before it. Without the presence of the 
successful party the High Court cannot issue a substantial order affecting his right. 
Any or that may be issued behind the back of such a party can be ignored by the said 
party, with the result that the tribunal's order would be quashed but the right vested 
in that party by the wrong order of the tribunal would continue to be effective. Such a 
party, therefore, is a necessary party and a petition filed for the issue of a writ of 
certiorari without making him a party or without impleading him subsequently, if 
allowed by the court, would certainly be incompetent. A party whose interests are 
directly affected is, therefore, a necessary party. 

10. In addition, there may be parties who may be described as proper parties, that 
is parties whose presence is not necessary for making an effective order, but whose 
persence may facilitate the settling of all the questions that may be involved in the 
controversy. The question of making such a person as a party to a writ proceeding 
depends upon the judicial discretion of the High Court in the circumstances of each 
case. Either one of the parties to the proceeding may apply for the impleading of such 
a parry or such a party may suo motu approach the court for being impleaded therein. 

11. The long established English practice, which the High Courts in our country 
have adopted all along, accepts the said distinction between the necessary and the 
proper party in a writ of certiorari. The English practice is recorded in Halsbury's Laws 
of England, Vol. 11, 3rd Edn. (Lord Simonds') thus in para 136: 

“The notice of motion or summons must be served on all persons directly 
affected, and where it relates to any proceedings in or before a court, and the object 
is either to compel the court or an officer thereof to do any act in relation to the 
proceedings or to quash them or any order made therein, the notice of motion or 
summons must be served on the clerk or registrar of the court, the other parties to 
the proceedings, and (where any objection to the conduct of the judge is to be 
made) on the judge…”. 

In para 140 it is stated:
“On the hearing of the summons or motion for an order of mandamus prohibition 

or certiorari, counsel in support begins and has a right of reply. Any person who 
desires to be heard in opposition, and appears to the court or Judge to be a proper 
person to be heard, is to be heard notwithstanding that he has not been served 
with the notice or summons, and will be liable to costs in the discretion of the court 
or Judge if the order should be made …”. 

So too, the Rules made by the Patna High Court require that a, party against whom 
relief is sought should be named in the petition. The relevant Rules read thus: 

Rule 3. Application under Article 226 of the Constitution shall be registered as 
Miscellaneous Judicial Cases or Criminal Miscellaneous Cases, as the case may 
be. 

Rule 4. Every application shall, soon after it is registered, be posted for orders 
before a Division Bench as to issue of notice to the respondents. The Court may 
either direct notice to issue and pass such interim order as it may deem 
necessary or reject the application. 

Rule 5. The notice of the application shall be served on all persons directly 
affected and on such other persons as the Court may direct. 

Both the English rules and the rules framed by the Patna High Court lay down that 
persons who are directly affected or against whom relief is sought should be named in 
the petition, that is all necessary parties should be impleaded in the petition and 
notice served on them. In “The Law of Extra-ordinary Legal Remedies” by Ferris, the 
procedure in the matter of impleading parties is clearly described at p. 201 thus: 
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“Those parties whose action is to be reviewed and who are interested therein and 
affected thereby, and in whose possession the record of such action remains, are 
not only proper, but necessary parties. It is to such parties that notice to show 
cause against the issuance of the writ must be given, and they are the only parties 
who may make return, or who may demur. The omission to make parties those 
officers whose proceedings it is sought to direct and control, goes to the very right 
of the relief sought. But in order that the court may do ample and complete justice, 
and render a judgment which will be binding on all persons concerned, all persons 
who are parties to the record, or who are interested in maintaining the regularity of 
the proceedings of which a review is sought, should be made parties respondent.” 

This passage indicates that both the authority whose order is sought to be quashed 
and the persons who are interested in maintaining the regularity of the proceeding of 
which a review is sought should be added as parties in a writ proceeding. A Division 
Bench of the Bombay High Court in Ahmedalli v. M.D. Lalkaka  laid down the 
procedure thus: 

“I think we should lay down the rule of practice, that whenever a writ is sought 
challenging the order of a Tribunal, the Tribunal must always be a necessary party 
to the petition. It is difficult to understand how under any circumstances the 
Tribunal would not be a necessary party when the petitioner wants the order of the 
Tribunal to be quashed or to be called in question. It is equally clear that all parties 
affected by that order should also be necessary parties to the petition.” 

A Full Bench of the Nagpur High Court in Kanglu Baula v. Chief Executive Officer  held 
that though the elections to various electoral divisions were void the petition would 
have to be dismissed on the short ground that persons who were declared elected 
from the various constituencies were not joined as parties to the petition and had not 
been given an opportunity to be heard before the order adverse to them was passed. 
The said decisions also support the view we have expressed. 

12. To summarise: in a writ of certiorari not only the tribunal or authority whose 
order is sought to be quashed but also parties in whose favour the said order is issued 
are necessary parties. But it is in the discretion of the court to add or implead proper 
parties for completely settling all the questions that may be involved in the 
controversy either suo motu or on the application of a party to the writ or an 
application filed at the instance of such proper party. 

13. In the present case Phudan Manjhi and Bhagwan Rajak were parties before the 
Commissioner as well as before the Board of Revenue. They succeeded in the said 
proceedings and the orders of the said tribunal were in their favour. It would be 
against all principles of natural justice to make an order adverse to them behind their 
back; and any order so made could not be an effective one. They were, therefore, 
necessary parties before the High Court. The record discloses that the appellant first 
impleaded them in his petition but struck them out at the time of the presentation of 
the petition. He did not file any application before the High Court for impleading them 
as respondents. In the circumstances, the petition filed by him was incompetent and 
was rightly rejected. 

14. That order was made on July 3, 1962; and the special leave petition was filed 
on July 18, 1962. Even in the special leave petition the said two parties were not 
impleaded. Learned counsel for the appellant suggests that this Court may at this very 
late stage direct them to be made parties and remand the matter to the High Court for 
disposal. This request is belated and cannot, therefore, be granted. In this view it is 
not necessary to express our opinion on the other questions raised. 

15. The appeal fails and is dismissed with costs. 
———

 Appeal by Special Leave from the Order dated 3rd July, 1962 of the Patna High Court in Misc. Judicial Case No. 
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D.K. Yadav v. J.M.A. Industries Ltd., (1993) 3 SCC 259

D.K. YADAV V. J.M.A. INDUSTRIES LTD., (1993) 3 SCC 259
by

Manisha More  and Arun K. Thiruvengadam
The law regarding voluntary abandonment of service has finally been settled; a 
domestic enquiry is required to be held. Principles of natural justice have been 
extended to apply to all acts which give rise to civil consequences, in the instant case, 
industrial relations and misconduct in employment. A fall-out of this decision is the 
extension of the principles underlying Articles 14 and 21 to employment in private 
firms, companies and organisations, beyond the confines of Article 12. 
Introduction

A three-judge Bench of the Supreme Court comprising of Kuldip Singh, V. 
Ramaswami and K. Ramaswamy JJ. has, in the case of D.K. Yadav v. J.M.A. Industries 
Ltd.  delivered a judgement of considerable importance which extends the application 
of principles of natural justice beyond the realm of quasi-judicial and administrative 
action to hitherto neglected areas in the field of industrial disputes and labour 
relations. 
The Background of the Case

The respondent, a private industrial concern, informed the appellant, a worker on 
the rolls of the concern, that he had wilfully absented himself from duty for more than 
eight days without leave or prior information or permission from the management and 
therefore was deemed to have left the service of the company of his own account and 
lost his lien on his appointment. 

This action of the management was based on clause 13(2)(iv) of the Certified 
Standing Orders of the Industrial Concern which stipulates that if a workman remains 
absent without sanction of leave or beyond the period of leave originally granted or 
subsequently extended, the employee loses his lien on employment unless he returns 
to duty within eight calender days of the commencement of the absence or the expiry 
of leave. 

At this stage it would be pertinent to examine the legal status of these Certificate 
Standing Orders. A statutory mandate has been imposed on the owners of industrial 
establishments employing 100 or more workmen to formulate standing orders in 
compliance with the Industrial Employment (Standing Orders) Act, 1946. This law was 
enacted with the objective of 

   Page: 140

introducing a certainty in the service conditions of workmen by placing a responsibility 
on the employer to stipulate the terms and conditions of employment in the form of 
Standing Orders. 

The impugned action of the management was therefore, in conformity with Clause 
13(2)(iv) of the Certified Standing Orders. 
The Main Issue and the Reasoning Employed by the Court.

The principal issue considered by the Court was whether the impugned action was 

* *
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violative of the principles of natural justice. 
The Court, speaking through K. Ramaswamy J., then proceeded to examine all the 

leading cases on the issue and stated that the basic principles of natural justice are 
that in every case the person concerned should have a reasonable opportunity of 
presenting his case and the authority should act in a fair, just and impartial manner. 
The Court stated that principles of natural justice apply unless a particular statute or 
statutory rules or orders having statutory flavour exclude the application of natural 
justice expressly or by necessary implication. 

The Court also stated that the duty to give a reasonable opportunity to be heard will 
be implied from the nature of the function to be performed by the authority which has 
the power to take punitive or damaging action. 

“Punitive or damaging action” which, necessitates observances of principles of 
natural justice has been liberally construed by the judiciary so as to include any action 
bearing civil consequences.  The term “civil consequences” has been given a beneficial 
interpretation and has been held by a Constitution Bench to cover infraction of not 
merely property or personal rights but of civil liberties, material deprivations and non-
pecuniary damages.  Reiterating these principles, the Supreme Court proceeded to 
hold that since the principles of natural justice are inherent in the guarantee of 
equality of Art. 14 any procedure prescribed by a Statute, or Statutory orders affecting 
the civil rights or resulting in civil consequences will have to comply with Art. 14. 

The Court then proceeded to examine the validity of the impugned action in the 
light of Art. 21 and observed that the right to life guaranteed by Art. 21 includes, the 
right to livelihood.  The order of termination of service of an employee or workman 
visits with civil consequences of jeopardising not only 
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his livelihood but also that of his dependants. Thus the Court categorically held that 
before taking any action putting an end to the tenure of an employee fair-play requires 
that a reasonable opportunity to put forth his case be given and a domestic enquiry 
conducted in compliance with the principles of natural justice. 

In this manner the Court stipulated that principles of natural justice would have to 
be read into Clause 13(2)(iv) of the Standing Orders in order to fulfil the requirement 
of just and fair procedure prescribed by Arts. 14 and 21. 
Incidental observations that are of tremendous significance

The appellant raised an alternative argument to the effect that the definition of 
retrenchment in sec. 2(oo) of the Industrial Disputes Act, 1947 is a comprehensive 
one intended to cover any action of the management to terminate the employment of 
an employee. To support this contention, the decision in Punjab Land Development 
and Reclamation Corpn. Ltd. v. Presiding Officer, Labour Court  was cited where it was 
held that the definition of retrenchment in sec. 2(oo) means the termination by the 
employer of the service of a workman for any reason whatsoever except those 
expressly excluded in the section. Such an interpretation would benefit the workers 
because in every case of termination of employment the benefit under sec. 25F would 
accrue to them and it would not be open to the management to deny the workers the 
benefits of the said section on the ground that certain forms of termination of 
employment do not amount to retrenchment. 

The Court examined this proposition in some detail and also referred to a number of 
decisions delivered by the Supreme Court on previous occasions with respect to this 
issue and in conclusion stated that there was considerable force in the argument. 
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However, the Court decided not to rest its conclusion on this aspect as in its 
considered view, it could be decided on the issue of violation of natural justice. 
Nevertheless, the observation is of tremendous significance as the Court has sub-
silentio conceded that, in the event that such a contention is raised before it in future, 
it would be inclined favourably towards it and such an interpretation would go a long 
way in strengthening the case of the workers in their unequal struggle with the 
management. 
The relief granted by the Court

The Court turned its attention to this aspect after dealing with all the above 
mentioned legal principles. It noted that the management did not conduct any 
domestic enquiry nor gave the appellant any opportunity to put forth his case. The 
Court then stated that the appellant was equally to blame for the impugned action and 
under these circumstances, the Court held that 50 per cent of the back wages would 
meet the ends of justice. 

   Page: 142

It is submitted that this is a line of reasoning that defies logic-the appellant had 
contested the basic facts as alleged by the management; it was his case that he had 
been prevented from being allowed to work. The Court has itself observed that there 
was no domestic enquiry. In the light of this fact, it becomes difficult to understand 
how the Court arrived at the conclusion that “the appellant was equally to blame for 
the impugned action”. 

It is submitted that the Court should have, in the proper course of things, ordered 
that a domestic inquiry be held to ascertain the facts and pending such an inquiry, it 
should have awarded reinstatement in service and 100% back wages to the appellant. 
Repercussions of this ruling

Extension of the principles of natural justice to all authorities widening the 
application of fundamental rights beyond “other authorities” in Art. 12. 

This case has, because of the liberal outlook employed by the judges deciding it, 
the potential to bring about far reaching consequences. This is because it seeks to 
extend the application of principles of natural justice far beyond the confines of quasi-
judicial and administrative actions. 

To establish that the principles of natural justice have been violated, all that a 
person has to prove, as per this ruling, is that the order which affected his rights 
under Art. 14 gave rise to civil consequences and his case can be further strengthened 
if he can establish that his right to means of livelihood under Art. 21 is also affected. 
Since virtually every aspect of civil life is covered by these broad guidelines it would 
be safe to declare that the principles of natural justice must be complied with in every 
walk of civil life and that every authority which by its orders affects the rights of 
citizens must follow principles of natural justice while conducting its proceedings. 

———
 IV Year B.A; LL.B (H). NLSIU. 

 (1993) 3 SCC 259. 

 In A.K. Kraipak v. Union of India, (1969) 2 SCC 262. a Constitution Bench held that there was no distinction 
between a quasi-judicial and an administrative function for the purposes of observance of natural justice. 

 In State of Orissa v. Dr. Binapani Dei, (1967) 2 SCR 625. the Supreme Court held that even an administrative 
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order which involves civil consequences must be made consistently with rules of natural justice. 

 Mohinder Singh Gill v. Chief Election Commissioner, (1978) 1 SCC 405. 

 In DTC v. Mazdoor Congress, 1991 Supp (1) SCC 600, the Supreme Court held that the right to public 
employment and its concomitant right to livelihood were protected by Arts. 14 and 21. 

 (1990) 3 SCC 682. 

Disclaimer: While every effort is made to avoid any mistake or omission, this casenote/ headnote/ judgment/ act/ rule/ regulation/ circular/ 
notification is being circulated on the condition and understanding that the publisher would not be liable in any manner by reason of any mistake 
or omission or for any action taken or omitted to be taken or advice rendered or accepted on the basis of this casenote/ headnote/ judgment/ act/ 
rule/ regulation/ circular/ notification. All disputes will be subject exclusively to jurisdiction of courts, tribunals and forums at Lucknow only. The 
authenticity of this text must be verified from the original source. 
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