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BEFORE THE HON’BLE NATIONAL GREEN TRIBUNAL
PRINCIPAL BENCH AT NEW DELHI

IN O.A. 298 OF 2023

IN THE MATTER OF:
Dr. Raja Singh

................................................. Applicant

Union of India, Through the Secretary, Ministry of Environment, Forests and Climate
Change and Ors.

.............................................. Respondents

Rejoinder by Dr Raja Singh response to the submission by respondent

no. 4, the Fibre Cement Products Manufacturer’s Association, praying

for directions of the Hon’ble National Green Tribunal for phasing out

asbestos roofing in schools under Air (Prevention and Control of

Pollution) Act 1981 read along with Environmental Protection Act, 1986

and read along with precautionary principle as in Section 20 of the

National Green Tribunal Act, 2010.

THE HUMBLE APPLICANT MOST RESPECTFULLY SHOWETH:

1. The humble applicant at the outset wants to most respectfully state
that this matter is non adversarial in nature and is in larger public
interest due to the health effect of use of asbestos cement roofing in

schools.

2. The humble applicant also most respectfully states that this matter
and this application is not about a blanket ban of asbestos in the
country. It is about phasing out of asbestos cement roofing in schools

as an issue of health of the children.
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The humble applicant also wants to state that there is no sense of ill-
will towards the manufacturing companies and their representative
organisation, the Fibre Cement Products Manufacturer’s Association,
or FCPMA. The applicant appreciates that the companies produce
employment and contribute to revenue for our great country and

should continue in doing so.

But at the same time, the applicant wants to most respectfully state
that the commercial interests cannot be at the cost of health and
environment of the same country in which we all live and are
nurtured. The humble applicant, would respectfully beg the Hon’ble
Tribunal to direct the respondent no. 4 to show magnanimity and

deal in this matter with a spirit of reform.

The humble applicant wants to respectfully assist this Hon’ble
Tribunal and state that there are two broad types of exposures to
asbestos which are namely:

a. Occupational Exposure to the asbestos fibres: This can
happen during mining of asbestos, transportation of asbestos,
processing and manufacturing of asbestos products,
dismantling of ships containing asbestos and installation of
asbestos materials. This may also include para occupational
exposure where the allied persons directly or indirectly to the

above get exposed.

b. Non occupational exposure to asbestos: This happens when a
person is exposed to asbestos fibres when using a building, or
utility service containing asbestos. This may also include the
exposure when the building materials after use are
demolished and not disposed of properly and is available in

the vicinity of non-occupational users.
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6. With respect to the above distinction made between occupational and
non-occupational exposure, the humble occupant most respectfully
wants to state that this instant application is associated only with the
non-occupational exposure to asbestos. There is no attempt by the
applicant to mix the two issues of occupational and non-occupational
exposure to asbestos. The applicant also most respectfully urges the
Hon’ble Tribunal to record this distinction made between

occupational exposure and non-occupational exposure to asbestos.

7. The humble applicant also wants to state that the companies that
FCPMA represents have by themselves made an attempt to switch to
new alternatives instead of asbestos, which is for reasons that there
is a realization that asbestos has harmful health effects for human
beings. If asbestos would have been the only option, the companies
may never have shifted to other alternatives which they have also
started as a vertical in their production plans. Switching to
responsible alternatives is a step that will actually make the
businesses future ready which will actually save employment and

not risking health of Indians, especially Indian children.

8. Apart from the above, the applicant wants to most respectfully point
out that India is a signatory of the United Nations Convention on the
Rights of the Child (signed in 1992), which not only ensures
providing education to a child but also deals with taking care of the
health of the child. In schools with asbestos roofing, the child are
exposed to a carcinogen which may cause disease during the
breadwinning period of the child’s life.
The Full text of the Convention on the Rights of the Child are
available here: https://www.unicef.org/media/52626/file

9. As a responsible nation and a growing economy, the interest of the
child, studying in schools must be kept foremost along with the other

issues highlighted in this document.


https://www.unicef.org/media/52626/file
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Before setting out the paragraph wise reply, the applicant most respectfully

makes the following submissions for consideration of this Hon’ble Tribunal:

JURISDICTION UNDER SECTION 14 OF NATIONAL GREEN

TRIBUNAL ACT, 2010

10. The submission by Respondent No. 4 that the OA ‘is not

11.

maintainable as it does not relate to implementation of any law
mentioned in the Schedule I to the National Green Tribunal Act
2010, and instead seeks relief which are purely in the realm of
policy’ is wrong, misconceived, denied on the basis of merits of the
case. It totally disregards the Air (Prevention and Control of
Pollution) Act, 1981 as well as the Environment Protection Act,
1986. It also, with grave audacity on the part of respondent No. 4,
undermines the authority of this Hon’ble Tribunal which has been
given sui generis characteristic, not only by its legislative intent but
also by the various judgements of the Hon’ble Supreme Court of

India.

On the issue of implementation of laws mentioned in Schedule 1 of
the National Green Tribunal Act 2010, the applicant wants to bring
to humbly and respectfully the notice of this Tribunal the question
before the Tribunal. The issue is about release of asbestos fibres
from weathered asbestos cement sheets which have been used in
school buildings. It is stated that these fibres are released into the air
of the school and the surroundings and become an “air pollutant”
which has been defined in the Air (Prevention and Control of

Pollution) Act, 1981 in Section 2 (a) as

‘any solid, liquid or gaseous substance [(including noise)] present
in the atmosphere in such concentrations as may be or tend to be
injurious to human beings or other living creatures or plants or

property or environment.’
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These fibres cause “air pollution” which means the ‘presence in the
atmosphere of any air pollutant’ under Section 2 (b) of the Air
(Prevention and Control of Pollution) Act, 1981. In this regard, there
may be two issues: One being the question of what is the ‘such
concentration’ for asbestos in the air and the other being whether the

inside of the school building is ‘atmosphere’

In this regard, the Hon’ble National Green Tribunal has in Narendra
Pratap Singh vs Central Pollution Control Board (OA 649/2022)
dated 17" July 2023 ruled that ‘There is no safe level of asbestos
exposure’ which automatically means that any number of fibres are
an air pollutant. These same fibres when in soil will become a soil

pollutant and when they reach the water become a water pollutant.

With respect to the issue of indoor pollutant the Hon’ble National
Green Tribunal in Raja Singh v. Union of India & Ors. (OA
206/2022 judgment) dated 19 April 2022 has ruled that ‘indoor air
quality can be regulated in respect of public places’ and that ‘there
is no statutory bar to regulation of indoor air quality under the Air
Act or the EP Act and the Rules.’ This has also been defined by the
Hon’ble Tribunal as an issue where a ‘substantial question of
environment arises and is answered to the effect that there is need
for regulation of indoor air quality at public places.” The same
judgement in paragraph 10 also listed sources of indoor air

pollutants as including:

building materials,
formaldehyde,

volatile organic compounds,
radon,

asbestos,

particulate matter,

gaseous pollutants and
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8. Dbiological pollutants.

It may be noted above that ‘asbestos’ in particular has been included in the
judgement where sources of indoor air pollutants are listed.
The order of the Hon’ble National Green Tribunal in Raja Singh v. Union
of India & Ors. (0A 206/2022 judgment) dated 19 April 2022 is attached as

Annexure A

9. Thus, it may respectfully be shown that asbestos fibre pollution in the
air caused by use of asbestos cement roofing is well within the scope
and mandate of the Air (Prevention and Control) of Pollution Act,
1981 read along with Environmental Protection Act and their rules.
The EPA Act specially gives powers to the Central Government to
make rules. This makes the issue raised well within the Statues

mentioned in Schedule 1 of the NGT Act, 2010.

10. Further, the asbestos fibres released can enter water as well as soil
from weathering, renovation, or demolition of manufactured asbestos
products as has been stated by the Ministry of Environment, Forests
and Climate Change which states as follows about asbestos fibres:
‘.can enter the air, water, soil from the weathering, renovation, or
demolition of manufactured asbestos products. ¢

This clearly indicates that not only can the Air Act be violated, but

also the Water (Prevention and Control of Pollution Act, 1974.

11. On the issue of the use of the phrase ‘realm of policy making’ it may
be respectfully submitted that NGT is not merely an adjudicatory
body, but a regulatory body in essence.

12. In the book ‘Environmental Law and Policy in India’ by Armin
Rosencranz and Shyam Divan, the authors note in chapter on NGT

that:

‘Tribunals are considered to be different from courts and other
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judicial bodies. They are meant to play the role of the expert in an
area where judicial remedy is being sought. It would, therefore, not
be wrong to assume that this expert body ‘adds’ to the knowledge on
the environmental impact produced in the regulatory process after
the project has gone through all the basic regulatory filters.
However, recent cases seem to indicate that the NGT is performing
the role of simply because the MoEF and other state-level
regulatory bodies set up under the EIA notification 2006 refuse to
take their roles seriously. It is through this regulation that
environmental impact of industrial and infrastructure projects is to
be determined and they need to be either accorded approval or
rejected. Illlustrative of its regulatory role, the NGT responded to a
petition filed by Rajiv Dutta highlighting the devastation caused by
forest fires in Uttarakhand and Himachal Pradesh. Noticing that
fires had destroyed large swathes of forest land, the Tribunal
directed the MOoEF to prepare and implement forest (fire
management plans for each state; to appoint anodal officer to
monitor and coordinate an improved response to fires; and directed
the establishment of a central Monitoring committee headed by the
Secretary of the MoEF to strengthen implementation on the

ground.’

This opinion has been resonated by the Hon’ble Supreme Court of
India in Municipal Corporation of Greater Mumbai v. Ankita Sinha &
Ors (CA No. 12122 of 2018) which states that:

‘24.5 The NGT is a Tribunal with sui generis
characteristic, with the special and all-encompassing
Jjurisdiction to protect the environment. Besides its
adjudicatory role as an appellate authority, it is also
conferred with the responsibility to discharge role of
supervisory body and to decide substantial questions

relating to the environment. The necessity of having
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a specialized body, with expertise to handle multi-
dimensional environmental issues allows for an all -
encompassing framework for environmental justice.
The technical expertise that may be required to
address evolving environmental concerns would
definitely require a flexible institutional mechanism

for its effective exercise. ¢

14. The judgement also quoted another judgment of the Apex Court : In
24.3 while quoting DG NHAI vs Aam Aadmi Lokmanch judgment by
the Hon’ble Supreme Court, it was stated that the
‘Court repelled the argument for the restricted jurisdiction for the
NGT, and fittingly observed that ‘the powers conferred on the NGT
are both reflexive and preventive and the role of the NGT was

recognized as_“an_expert regulatory body” which can issue general

directions also albeit within the statutory framework.’ (emphasis

supplied)

THE VARIOUS INDIAN GOVERNMENTAL ORGANISATIONS AND
THEIR DEALING WITH ASBESTOS CEMENT SHEETS

15. The applicant wants to most humbly and respectfully bring to the
notice of the Hon’ble Tribunal that the issue of stoppage of asbestos
cement roofing or preventing the promotion of the same is not
unprecedented in the world. But in India itself this action has been

touched upon by the following:

a. Western Railways, a part of Indian railways in 2013 based on
the advice of the Railway Design Standard Organisation
guideline No. WKS/WS/05/FS dated 16" January 2013 has
phased out the use of asbestos roofing. This has also been
reported in the Hindustan Times and Mumbai Mirror

Articles. The letter from Western Railways and the guideline
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No. WKS/WS/05/FS dated 16" January 2013 is attached as
Annexure B and the articles in Hindustan Times and

Mumbai mirror are attached as Annexure C.

. CPWD, or Central Public Works Department, which is under
the Ministry of Housing and Urban Affairs, and has
responded in this current matter, and has stated on record that
the latest DSR does not include asbestos materials. This fact
is in the favour of the applicant as even though some CPWD
buildings are using asbestos roofing, the policy by a central
government agency directly under a Ministry has stated on
record that asbestos is no more part of the DSR, which is
document to be used in government constructions and is also

the benchmark for all private construction in the country.

NDMA, or the National Disaster Management Authority
working under Heatwave Action has come up with ‘House
Owner’s Guide for Alternate Roof Cooling Solutions’ has
listed 16 roof technologies and have specifically excluded the
roof containing asbestos fibre and have suggested a roof with
alternate fibre. This is a guideline by a government agency
that has suggested cheap and affordable methods for cool
roofing in India. The ‘House Owner’s Guide for Alternate

Roof” by NDMA is attached as Annexure D.

. The Minister of External Affairs of India had informed the

parliament that the Indian cultural centre in Washington DC
was delayed due to asbestos problems in the building that
was a brownfield project and asbestos was still in the
building. This is indicative of the strong caution that asbestos
containing materials cause to the Indian government when in

the US jurisdiction, but the same asbestos containing

11



997

materials used in Indian buildings may be relooked at. The
extract of statement of the Minister of External Affairs Shri S
Jaishankar in Parliamentary Debates dated 9" February 2023

with Volume 259 No. 8 is attached as Annexure E.

e. In another case of a prison in Delhi, the renowned public
figure and member of parliament, Late George Fernandes
filed a case before the National Human Rights Commission
on 11" August 1997 No. 693/30/97-98 for a Bhutanese
National in Delhi Jail. The case was about use of asbestos
containing roofing in the jail where the NHRC had directed

the Delhi government to use roofing of some other material.

POSITION OF THE WORLD HEALTH ORGANISATION ON THE
USE OF CHRYSOTILE ASBESTOS CEMENT ROOFING SHEET
AND ITS EFFECT ON HEALTH

16. The World Health Organisation came out with a publication called
‘Chrysotile Asbestos’ in 2014. In this document it is stated as follows:

‘Bearing in mind that there is no evidence for a threshold for the
carcinogenic effect of asbestos, including chrysotile, and that
increased cancer risks have been observed in populations exposed to
very low levels, the most efficient way to eliminate asbestos-related
diseases is to stop using all types of asbestos. Continued use of
asbestos cement in the construction industry is a particular concern,
because the workforce is large, it is difficult troll exposure, and in-
place materials have the potential to deteriorate and pose a risk to
those carrying out alterations, maintenance, and demolition. In its
various applications, asbestos can be replaced by some fibre
materials and by other products that pose less or no risk to health.’
For the sake of schools, the use of asbestos cement sheets, learning

from the above, may be phased out in India.
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The publication titled ‘Chrysotile Asbestos’ by the World Health

Organisation is attached as Annexure F

RECENT SCIENTIFIC EVIDENCE OF TOPICS RELATED TO THE

RELEASE OF ASBESTOS FIBRES FROM ASBESTOS CEMENT

SHEETS OVER TIME DUE TO WEATHERING, DETIORATION

AND DECAY

17. The humble applicant, most respectfully prays to assist this Hon’ble

Tribunal and states the following scientific studies:

a.

In the study titled ‘Releasability of asbestos fibers from
weathered roof cement’ by Andrew F Oberta, Lee Poye and
Steven P Compton from 2018, it has been stated that:
‘Chrysotile asbestos fibers were added to roofing products,
including roof cement, for several decades. The fibers were
described as “encapsulated” and therefore incapable of
being released, an assertion that is disproved by the study
therein.’

The study also went on to state that the disturbance also
increases the chance of release and inhalation.

The study is attached as Annexure G.

In the study titled ‘Surface of Asbestos-cement (AC) Roof
Sheets and Assessment of the Risk of Asbestos Release by
Jerry Dyczek it was stated follows:

‘...corrugated roof sheets were investigated on the older (40
years old) roof of a building in an industrialised area in
Southwest Poland, were acid rain is rather frequent. Acid
rain wears down the matrix and asbestos fibres ae
exposed..” ‘Fibres are clean, uncovered by calcium
carbonated or calcium silicate hydrates and specifically not

connected to the matrix. Here, calcium carbonates or

13
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calcium silicate hydrates and specifically not connected to
the matrix. Here, calcium compounds reacted with acid to
produce more soluble chemical compounds which were
dissolved. As a result of this, on the sheet surface are found
asbestos fibres, which can rather easily break away. Risk of
asbestos dust release is high. ¢

The study is attached as Annexure H.

ON THE ISSUE OF USE OF ONLY CHRYSOTILE VARIETY IN
ASBESTOS CEMENT ROOFS

18. It may also be stated that the existing schools and other buildings in
the country which have asbestos cement roofing from more than 8
decades, as claimed by the respondent no. 4 may have used all
varieties of asbestos apart from Chrysotile in the past. This means
that the existing stock of buildings may have varieties of asbestos
other than chrysotile as well.
The respondent number 4 may be put to strict proof that throughout
the past time of sale and use of asbestos cement roofs in India, the

only asbestos used has been chrysotile only.

ON_KALYANESHWARI VS. UNION OF INDIA AND ORS.
JUDGMENT BY THE HON’BLE SUPREME COURT OF INDIA

19. The applicant wants to humbly point out that the main issue in the
Kalyaneshwari v. Union of India & Ors, 2011 judgement has been
the occupational exposure of asbestos during mining, manufacture,
and processing of asbestos in India. Secondly, the current applicant
does not seek complete ban on all uses of asbestos in any manner
whatsoever as stated by the respondent. The applicant further
reiterates that in the said judgment, the main issue of occupational

exposure to asbestos is not the subject of this current application.
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ON VISION STATEMENT OF THE MINISTRY OF ENVIRONEMNT,
FORESTS AND CLIMATE CHANGE

20. The Ministry of Environment, Forests and Climate Change in its
‘Vision Statement on Environment and Human Health’ stated in para
4.3.1 that ‘Alternatives to asbestos may be used to the extent possible
and the use of asbestos may be phased out’. This may be most
relevant to the phasing out of asbestos from roofs of schools in India.
The document is available on the webste of the Ministry of
Environment, Forests and Climate change here:

https://moef.gov.in/wp-content/uploads/2017/08/visenvhealth.pdf

ON THE STUDY BY NATIONAL INSTITUTE OF OCCUPATIONAL
HEALTH TITLED ‘STUDY OF HEALTH
HAZARDS/ENVIRONMENTAL HAZARDS RESULTING FROM
USE OF CHRYSOTILE VARIETY OF ASBESTOS IN THE
COUNTRY’ ON CHRYSOTILE ASBESTOS AND ITS USE IN THE
LITIGATION BEFORE THE NATIONAL HUMAN RIGHTS
COMMISSION

21. The applicant wants to most humbly and respectfully assist this
Hon’ble Tribunal and state that the NIOH study that has been quoted
is valid for the occupational settings only where it was performed.
Therefore the validity of this study is not for the current question of
asbestos cement roofs in schools as that is a matter related to the non-
occupational exposure to asbestos by use of asbestos containing
material. Further, the applicant wants to most humbly and
respectfully state that the study has another two issues which the
applicant urges this Hon’ble Tribunal to record, which are as follows:

c. The study was funded by the Asbestos Cement
Manufacturers Association in part and this may raise some

questions.

15
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d. The NIOH in a reply to the applicant via the Right to
Information Act 2005 has stated that ‘No Information is held’
about the validity of the study for non-occupational settings
where there may be asbestos containing materials present. It
may also be noted that the document containing the ethics
approval for the study is ‘not retrievable’ by the NIOH.
The above-mentioned reply duly signed by the NIOH is
attached as Annexure 1.

It may be kindly recorded that the scope of the study does not
include the use of asbestos cement roofing in the non-occupational
environment and may not be relevant nor be admissible in this
current matter. The humble applicant begs the Hon’ble Tribunal for

consideration of the same.

22. Moreover, the applicant most respectfully submits that the above
report by NIOH was seemingly the only basis of the NHRC order that
the respondent no.4 quotes. And, the applicant humbly reiterates that
occupational exposure to asbestos was the scope of this report but it

is not in the scope of the current application.

ON THE STUDY BY THE DIRECTORATE GENERAL FACTORY
ADVICE SERVICE AND LABOUR INSTITUTES OR DGFASLI
TITLED ‘NATIONAL STUDY ON OCCUPATIONAL SAFETY,
HEALTH AND WORKING ENVIRONMENT IN ASBESTOS-
CEMENT PRODUCT INDUSTRIES’ IN 2019

23. The applicant wants to most humbly and respectfully submit the
following facts about this study by DGFASLI which is the most
recent and most updated as far as the asbestos industries are
concerned:

a. As the title and the contents suggest, this study is related to the
Occupational environments related to industries where asbestos

cement products are manufactured or processed. This mere fact

16
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makes the citation of this study in this current matter as irrelevant as
it does not address the non-occupational exposure to asbestos which
this application talks raises.

The study also records that only chrysotile is being used by the
asbestos cement products industries in India in para 10.5 of the study
which states that
‘It has been seen that asbestos cement product industries are
importing and using chrysotile asbestos (white variety) only for the
manufacture of asbestos cement sheets and pipes.’

Then, the study states the asbestos-related diseases/disorders, the

effect of asbestos on lungs is shown as follows:

‘In the early stage, asbestos fibres accumulate in those alveoli
which open directly off the bronchioles. They penetrate the wall
and produce a low grade inflammatory response followed by
fibrosis. This causes lung thickening and some narrowing of the
terminal airways which is picked up as a reduction of gas transfer
and compliance on lung function testing. Fibres migrate away
from these centrilobular foci into the interstitial between the
alveoli and towards the pleura, causing extension of the low-grade
inflammatory response and interstitial fibrosis.

The inflammation and interstitial fibrosis interferes with
ventilation by making the lung rigid and lead to shrinkage of the
affected area with honeycomb change. The change affects only the
periphery of the lung and leaves the central part undamaged, but
this normal lung is of little functional value as it is held immobile
by the surrounding damage. Lavage of airways yield increased
numbers of polymorphs and other inflammatory cells and also
asbestos fibres and asbestos bodies.
Asbestos gives rise to no specific symptoms or signs apart from the
inspiratory crepitations on auscultation. The patient will complain

of very gradually increasing breathlessness.’

17
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The major cause, the study quotes, of death in individuals with
asbestosis is malignancy, i.e., primary lung cancer or mesothelioma.
The above makes it clear that Indian industries use chrysotile
asbestos which causes the above medical condition.

The one point, even though not directly related to the current
application, but to assist the Hon’ble Tribunal is the fact that the
study may not have considered the latency of 20-40 years that
asbestos diseases may cause and that the examinations of the retired
workers may have missed, which contravenes the order of the
Hon’ble Supreme Court in Consumer Forum case where it was
specifically mentioned that records after 15 years may be taken. This
point is not an allegation on the respondent no. 4 and is not
applicable to this matter directly, but is a question raised about the

study mentioned.

ON THE STUDY BY THE DIRECTORATE GENERAL FACTORY

ADVICE SERVICE AND LABOUR INSTITUTES OR DGFASLI

TITLED ‘REPORT ON THE NATIONAL STUDY ON HEALTH

STATUS OF WORKERS IN THE ASBESTOS INDUSTRY” IN 2004

24.

S aw >

25.

At the outset it may be humbly stated in regards to this study that it
deals with the occupational exposure to asbestos and hence it is not
relevant in this current application.
But, the study, may be quoted, under severability, as it highlights the
four types of exposure to asbestos, which are as follows:

Industrial Processes

Para Occupational Exposure

Building Exposure

Environmental Exposure.

Apart from the acknowledgement of building exposure, it also, under
the  Environmental  exposure  states the  source  as

‘Drinking water, apart from contribution from asbestos cement

pipes’

18
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26. In the same light, the asbestos fibres released from asbestos cement
sheets on weathering may reach the drinking water and be a pertinent
cause for water pollution under the Water (Prevention and Control of

Pollution) Act, 1974.

27. Moreover, this water may evaporate and leave the non-soluble, non-
biodegradable asbestos fibres behind and then immediately become a
cause for soil pollution first and then air pollution as soon as there is a
slightest of disturbance or breeze. The potential of asbestos in soil
becoming air pollution is stated in a study titled ‘Asbestos in
commercial Indian talc.” One of the authors of this study was from
Ministry of Environment, Forests and Climate Change, Government of
India. This study stated that ‘Further, it has been shown that as little as
0.001% of asbestos in loose clay soil can produce around 0.1 fiber/cc

of asbestos in air with respirable dust concentration around 5 mg/m3.’

The study titled ‘Asbestos in commercial Indian talc’ as attached as

Annexure J

ON BIS STANDARDS

28. The relevant standard to the use of asbestos roofing in school is IS:
11769 (Part-1)-1987 (Reaffirmed 2001) titled: ‘Guidelines for safe
use of products containing asbestos. Part-1 — Asbestos cement
products (Incorporating Amendment No. 1). The standard has two
issues:

1. It does not consider the weathering of the asbestos cement roofing
and the release of fibres subsequent.

2. It talks about manual methods for cutting and drilling of asbestos
cement roofing, but it is foolhardy to believe that people installing

the same would not used power tools like drills and grinders while

19
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installing the same and releasing asbestos fibres while weathering

apart from the fibres released during the weathered use of the same.

The above mentioned IS:11769 (Part 1) 1987 titled ‘Guidelines for safe

use of products containing asbestos.’ Part 1; Asbestos cement products is

attached as Annexure K

ON THE ISSUE OF UTILISATION OF FLY ASH

29.

The noble objective of use of fly ash which is waste from thermal
power plants can still be utilized when the manufacturers produce
cement sheets containing non asbestos fibres and this step is lauded

as it solves the problem of fly ash.

ON PUBLICATION BY AUSTRALIAN QUEENSLAND
GOVERNMENT

30. There is clear indication that in the document that ‘over time,
asbestos cement roofs will deteriorate. The cement slowly breaks
down and asbestos fibres are washed down and blown away’.

31. This is the very big support of the fact that the cement slowly breaks
down in asbestos cement roofing and is washed down and blown
away. The term washed down means it will meet a water body and
the term blown away means it will be suspended in the air. It may
also reach the soil after evaporation of the water body or after settling
down once suspended in the dust.

32. 1t has been made clear in Narendra Pratap Singh vs Central

Pollution Control Board (OA 649/2022) dated 17" July 2023 that
‘There is no safe level of asbestos exposure’ which automatically
means that any number of fibres are an air pollutant. These same
fibres when in soil will become a soil pollutant and when they reach
the water become a water pollutant. This has been further shown by

other studies as the applicant shows.

20
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PARA WISE REPLY:

33. The humble applicant submits that the contents of the reply by
respondent no. 4 in total are incorrect, misconceived and are denied,
save and expect anything specifically admitted.

34. Para 1,2 and 5 deal with the qualifications, work, fellowships,
academic and personal credentials of the applicant. The applicant
reiterates that these statements have been made under affidavit. The
applicant submits that the copy of the PhD degree, other
qualifications, work experience related certificates shall be made
available for inspection by the respondent no. 4 in the court room if
directed by the Hon’ble Tribunal. The convocation video in public
domain of the PhD degree given to the applicant is here:
https://www.youtube.com/live/0IVx1JZnJmU?si=P1sxquElysdljoPA

The applicant can be seen at 1:15:24  onwards.
As far as the publications are concerned, they are too available in the
public domain with name and photo of the applicant, here:

https://scholar.google.com/citations?user=2L.nS98sAAAAJ&hl=en

The public domain coverage or the applicant as a visiting faculty of the
School of Planning and Architecture, New Delhi has been covered by the
Hindu newspaper in article titled: NIT-C, SPA join hands for documentation
of Iringannur Temple. The news is available

here:https://www.thehindu.com/news/cities/kozhikode/nit-c-spa-join-hands-

for-documentation-of-iringannur-temple/article67932656.ece

The work done by the applicant on tobacco and vector borne diseases at

Tathatara foundation : https://www.tathatara.org/research

Some works by applicant and others from ISAC Centre for Built

Environment  Policy are  here:https://isacfoundation.org/isacbuilt/

Further during the work done on the International Fellowship in Dornsife
School of Public Health, the paper titled ‘Analysis of mesothelioma cases

and National Cancer Registry data to assess asbestos exposure in India’
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published in the journal Public Health Action is available here:
https://doi.org/10.5588/pha.24.0003

The applicant also contributes to the TB Mukt Bharat Abhiyan in India. The

applicant in this case only represents the personal capacity and does not

represent any of the above-mentioned bodies. The applicant reiterates that

this application is in larger public interest and academic interest and there is

no personal gain of the applicant in this matter. The applicant also states that

Article 51A of the constitution of India which states that if shall be the duty

of every citizen of India:

35.

36.

(g) to protect and improve the natural environment including
forests lakes, rivers and wildlife, and to have compassion for

living creatures.

(h) to develop scientific temper, humanism and the spirit of

inquiry and reform.

() to strive towards excellence in all spheres of individual and
collective activity so that the nation constantly rises to higher

levels of endeavour and achievement.

Para 3: In this the applicant wants to humbly and most respectfully
bring to the notice of the Hon’ble Tribunal that the applicant has cited
these matter before NGT to show the bonafide of the applicant as a
person who has sought directions from this Hon’ble Tribunal in
matters of absolute public interest. Out of the three, the matter OA
206/2022 is directly related to this matter as it deals with indoor air
being part of the Air (Prevention and Control of Pollution) Act, 1981
as has been gratefully directed by this Hon’ble Tribunal.

Para 4: The order of the Hon’ble High Court of Delhi in W.P. (C)
7810/2021 dealing with inclusion of dilution ventilation for
prevention of COVID-19 spread, has been mentioned to show the
intent of the applicant which is concerned with larger public interest.

This petition was lauded by the Hon’ble Delhi High Cout. Also, it
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shows the intent of the applicant who took his research from mere
academic material to the level of policy change which is also true in
this present case. This reiterates the position of the applicant as an
academician who has most humbly and respectfully sought the
indulgence of the various judicial forums in the past for matters

related to public interest.

Para 6: In para 6, the applicant reiterates that the health and life
longevity of young children across the country who are studying in
schools have asbestos roofing is an important matter, as it may have
effects on their health and at the pan India level the asbestos roofs
should be phased out of schools. In the document quoted by the
respondent no. 4 titled ‘Asbestos in the Environment’ by W.J
Nicholson and F.L. Pundsack, which is a book chapter from
conference proceeding and not a scientific paper in the true sense as
stated by the respondent no. 4, it is to be noted that the effect of
weathering has not been considered. Moreover, the study also
highlights the ‘demolition of structures which contain asbestos-

bearing products’ which ‘can be a source of fibre in the air’

The study titled ‘Biological Effects of mineral fibres’ Volume 1 and
its contents are denied for the want of knowledge. The respondent has
not provided a copy of the full text (or at least the chapter/section)
and may have copied out of context without looking the totality of the
issue. In this context, the more reliable, credible and latest guideline
by WHO as mentioned above titled ‘Chrysotile Asbestos’ may be
considered as a more reliable factual source of information.
On the paper titled ‘Characterization and Properties of Asbestos-
Cement Dust by A Deruyttere and J Helsen cited by respondent
number , two things may kindly be noted:

The dust collected for this study was collected from occupational

activities like machining, sawing and lathe. The study does not
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consider the effect of weathering and the applicant wants to humbly
and respectfully state that the current application deals with non-
occupational exposure.

The study was performed in the 1980, and more latest studies
including Tadas, Prasauskas, et al. “Comparative Characterization of
Particle Emissions from Asbestos and Non-Asbestos Cement Roof
Slates.” Building and Environment, vol. 46, no. 11, Nov. 2011, pp.
2295-302. DOl.org (Crossref),
https://doi.org/10.1016/j.buildenv.2011.05.010. States the release of

asbestos fibres from the asbestos cement sheets. But due to non-
applicability, as in this study too, the methods of obtaining the dust
for testing is occupational in nature. This study rebuts the older study
quoted by the respondent no. 4, but both are not relevant in the
present matter as the non-occupational use of asbestos cement

roofing and weathering is at the focus of this current application.

The applicant reiterates that on weathering, the release has been
warned by studies and that the studies which are not studying
weathered sheets do not consider the effect of weathering on the other
products in the sheet like cement which may itself decay over time.
And, as the respondents have stated that roofing of asbestos cement
has been used for over 8 decades in India, this certainty is even more

in India.

Para 7: In para 7, the applicant reiterates that over time, as stated

before, the sheets weather and deteriorate and leads to release of

fibres by weathering. The applicant has quoted the studies above and
are repeated as follows:

a. In the study titled ‘Releasability of asbestos fibers from

weathered roof cement’ by Andrew F Oberta, Lee Poye and

Steven P Compton from 2018, it has been stated that:

‘Chrysotile asbestos fibers were added to roofing products,
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including roof cement, for several decades. The fibers were
described as “encapsulated” and therefore incapable of being
released, an assertion that is disproved by the study therein.’
The study also went on to state that the disturbance also

increases the chance of release and inhalation.

b. In the study titled ‘Surface of Asbestos-cement (AC) Roof
Sheets and Assessment of the Risk of Asbestos Release by
Jerry Dyczek it was stated follows:

‘...corrugated roof sheets were investigated on the older (40
years old) roof of a building in an industrialised area in
Southwest Poland, were acid rain is rather frequent. Acid rain
wears down the matrix and asbestos fibres ae exposed..’
‘Fibres are clean, uncovered by calcium carbonated or
calcium silicate hydrates and specifically not connected to
the matrix. Here, calcium carbonates or calcium silicate
hydrates and specifically not connected to the matrix. Here,
calcium compounds reacted with acid to produce more
soluble chemical compounds which were dissolved. As a
result of this, on the sheet surface are found asbestos fibres,
which can rather easily break away. Risk of asbestos dust

release is high.

41. The applicant also wants to state that since the asbestos fibre is only

7-9%, the overall efficiency by using other materials can be studied
and optimised in order to do away with a carcinogen. The studies
above clearly show that the asbestos fibres are released by weathering
and even the cement gets weathered.
On the issue of dust pollution, the applicant re submits the study that
was originally quoted, namely, ‘The natural reduction of threat in
selected systems of old buildings containing asbestos’ which has
given us a very important conclusion, as  follows:

‘Active behaviour in buildings with asbestos is a cause of above-
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normal dust pollution. For this reason, children and young people
should not use buildings with asbestos, regardless of their physical
condition.

42. Para 8: The contents in reply by respondent no.4 for para 8 are denied
by the applicant as the study mentioned by Dr David M Bernstein has

the following flaws:

a. This matter related to the study by Dr David M Bernstein needs to be
specially mentioned as this the study material in study itself has been
corrected by the DGFASLI 2019 report as mentioned above, where
industries have used chrysotile itself and the disease caused by
asbestos in mentioned. Moreover, the disease mentioned, called
mesothelioma, caused by asbestos exposure, is caused, as it is named
in the mesothelium, i.e. the lining of the lung, and as it quoted by the
DGFASLI study, where a change in the outer part makes the inside
of the lung dysfunctional, as stated here: The change affects only the
periphery of the lung and leaves the central part undamaged, but this
normal lung is of little functional value as it is held immobile by the
surrounding damage..

b. Moreover, the latest study from Russia, which still actively mines
chrysotile asbestos fibres, the applicant points our not to the
occupational focus on the study, but focus on the medical portion
where the effect of chrysotile fibre is involved. The study states that
‘we observed an increased risk of mesothelioma with high
exposure to chrysotile fibers.” The study is attached.

c. Moreover, it may be most respectfully pointed out, that in a case
from New York, the court in the US observed that there may be some
conflict of interest in studies by the stated expert and the court did

not admit the same as such. The order of the court is attached.

The 2024 study on chrysotile from Russia is attached as Annexure L.
The Court order from the US not admitting the study of Dr David M

Bernstein is attached as Annexure M.
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.Para 9: The applicant humbly states the journal paper has been

published in Nature Journal which is very reputed. This paper puts a
very balanced approach to the problem and raises the issue for
buildings with young people which have high disturbance and there
may be issue of asbestos fibre release as well as high dust pollution as
mentioned in the conclusions of the paper, which is quoted as
follows:

‘Active behaviour in buildings with asbestos is a cause of above-
normal dust pollution. For this reason, children and young people
should not use buildings with asbestos, regardless of their physical

condition.’

THE STAND OF THE ENVIRONMENTAL PROTECTION

AGENCY OF UNITED STATES WITH THE LATEST UPDATE

44. At the fore, it must be respectfully brough to the notice of the

45.

Hon’ble Tribunal that the most latest regulation by the US
Environmental Protection agency dated 18" March 2024 under the
Biden-Harris Administration under President Biden’s Cancer
Moonshot program to end cancer, the United States Environmental
Protection Agency has finalised the ban on asbestos under the Toxic
Substance Control Act. The information is available here:

https://epa.gov/newsreleases/biden-harris-administration-finalizes-

ban-ongoing-uses-asbestos-protect-people-cancer

Moreover the document from EPA mentioned by the respondent no. 4
does acknowledge the hazards of even encapsulated asbestos
containing material and states that ‘it should not be ignored’ as the
fibres can be released when not in good condition, like that of
weathering. Further, the issue of asbestos in schools was so serious in
the US that under the Asbestos-Containing materials in schools rule,
the definition of asbestos containing material has been defined as

‘Asbestos-containing material (ACM) when referring to school
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buildings means any material or product which contains more than

1 percent asbestos’

The

school rule is available here:

https://www.govinfo.gov/content/pke/CFR-2011-title40-

vol31/pdf/CFR-2011-title40-vol31-part763-subpartE.pdf

Even in other countries like the UK, there is a great threat in school

buildings as highlighted by the article titled: ‘The hidden danger of

asbestos in UK schools: ‘I don’t think they realise how much risk it

poses to students’: https://theconversation.com/the-hidden-danger-of-

asbestos-in-uk-schools-i-dont-think-they-realise-how-much-risk-it-

poses-to-students-203582

Para 10: The applicant reiterates the contents of para 10. The

applicant humbly wants to show the following studies which show

that on weathering, there is release of asbestos fibres from the

asbestos cement sheets. These are as follows:

a.

In the study titled ‘Releasability of asbestos fibers from
weathered roof cement’ by Andrew F Oberta, Lee Poye and
Steven P Compton from 2018, it has been stated that:
‘Chrysotile asbestos fibers were added to roofing products,
including roof cement, for several decades. The fibers were
described as “encapsulated” and therefore incapable of being
released, an assertion that is disproved by the study therein.’
The study also went on to state that the disturbance also

increases the chance of release and inhalation.

In the study titled ‘Surface of Asbestos-cement (AC) Roof
Sheets and Assessment of the Risk of Asbestos Release by
Jerry Dyczek it was stated follows:

28


https://www.govinfo.gov/content/pkg/CFR-2011-title40-vol31/pdf/CFR-2011-title40-vol31-part763-subpartE.pdf
https://www.govinfo.gov/content/pkg/CFR-2011-title40-vol31/pdf/CFR-2011-title40-vol31-part763-subpartE.pdf
https://theconversation.com/the-hidden-danger-of-asbestos-in-uk-schools-i-dont-think-they-realise-how-much-risk-it-poses-to-students-203582
https://theconversation.com/the-hidden-danger-of-asbestos-in-uk-schools-i-dont-think-they-realise-how-much-risk-it-poses-to-students-203582
https://theconversation.com/the-hidden-danger-of-asbestos-in-uk-schools-i-dont-think-they-realise-how-much-risk-it-poses-to-students-203582

48.

a.

1)

2)

1014

‘...corrugated roof sheets were investigated on the older (40
years old) roof of a building in an industrialised area in
Southwest Poland, were acid rain is rather frequent. Acid rain
wears down the matrix and asbestos fibres ae exposed..’
‘Fibres are clean, uncovered by calcium carbonated or
calcium silicate hydrates and specifically not connected to
the matrix. Here, calcium carbonates or calcium silicate
hydrates and specifically not connected to the matrix. Here,
calcium compounds reacted with acid to produce more
soluble chemical compounds which were dissolved. As a
result of this, on the sheet surface are found asbestos fibres,
which can rather easily break away. Risk of asbestos dust

release is high.

Para 11: With respect to the order passed by the Hon’ble Kerala State
Rights Commission dated 31.01.2009, the applicant humbly and
respectfully wants to submit the following:

The essence of the order of the issue of stopping usage of asbestos
roofing in schools has been retained in subsequent Hon’ble Kerala
High Court Judgement in WP ( C) 3846 of 2021 and WP
( C ) 22457 of 2019 even though these were after the setting aside
order in WP (C ) 25100 of 2009 which the applicant has learnt about
recently.

In the order by Hon’ble Kerela High Court in WP (C ) 25100 of
20009 there are some points to note:

The Commission had relied upon the World Health Organisation
report. World Health Organisation is a body responsible for guiding
health in the world and India is a party to the World Health
organisation since 1948. It may be humbly considered that the report
of the World Health Organisation may kindly be considered by this
Hon’ble Tribunal.

Further, since the matter was decided in 2009, there are many

evidences today that show that asbestos cement roofing in schools is
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a potential health hazard as is been shown by the applicant in this
application.

One of the reasons for setting aside the order was the complainant
had not appeared before the commission. Even before ethe le Kerla
High Court, the order was passed ex-parte. There was no defence
that was provided to possibly meet the ends of justice, or
even represent the matter and principles of natural justice being at a
possible stake. Without prejudice to the above, it is also submitted
that the Hon’ble Kerala High Court in matters WPC 3846 of 2021
and WPC 22457 of 2019 has upheld the order passed by the Kerala
government which was passed by on the basis of the order of the
Hon’ble Kerala Human Rights Commission.

Additionally, the Hon’ble court acknowledged that ‘the asbestos
sheet referred by WHO may depend upon the environmental
setting it is used.’ This is the point that the humble applicant wants
to most respectfully point out to the weathering and the release fibres

due to it.

Para 12: In para 12, the humble applicant reiterates that the executive
wing has also passed a governmental order and there has been an
implementation of the stoppage of asbestos roofing for schools. The
state of Kerala to this date enforces the executive order and that deals
directly with stoppage of the asbestos roofing in schools. This order
itself has been challenged before the Kerala High Court twice in in
WP ( O) 3846 of 2021 and WP ( C ) 22457 of 2019 but
has not been stayed. It is to state that the Kerala government passed
the order on the basis of the order of the Kerala Human Rights
Commission, and that the Kerala government order, even though
challenged twice before the Hon’ble Kerala High Court has not been
stayed and is the law of the land in Kerala. In Kerala, a state in India,
asbestos cement roofing is outlawed in school buildings till today.

The government order from Kerala is attached as a translated copy

extract from the judgment as Annexure N.
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50. Para 13: In para 13, the applicant reiterates that very recently on 32rd
September 2019, the Hon’ble Kerala High Court in WPC 22457/2019

has passed an order as follows:

The first respondent i.e. the State of Kerala, ‘shall therefore
file an affidavit as to why no action is taken for prohibiting
such roof for buildings of schools in the state and why no
action is taken to see that asbestos roof of classrooms in all
the schools are replaced. The respondents shall also state
why no action is taken to incorporate appropriate provisions
providing for specifications for the roof of the classrooms.
There shall be a direction to the respondents to see that the
asbestos roof of the classrooms of all the schools are replaced

in a time bound manner.’

The judicial intent in this matter is clear and the dangers of asbestos
are recognised and the state is directed in the form of a reminder to

take action on the order of the government of Kerala.

51.Para 14: The humble applicant reiterates the mention to the
judgement of the Calcutta High Court and respectfully states to assist
the court and state all the facts that were considered by the Hon’ble
Calcutta High Court before the judgment was passed. These facts are

as follows:

a). World Health Organisation Fact Sheet which stated the risk of asbestos to
human health which stated the following:
‘WHO recommendation on prevention of asbestos related diseases:
Bearing in mind that there is no evidence for a threshold for the
carcinogenic effect of asbestos, including chrysotile, and that increased
risk have been observed in populations exposed to very Ilow
levels....... Continued use of asbestos cement in the cement industry is a
particular concern, ... And in-place materials have the potential to

deteriorate.”
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d). The Asbestos convention, 1986 which provides (No. 162) that “where
necessary to protect the health of workers and technically practicable,
national laws or regulations shall provide for one or more of the following
measures — a. replacement of asbestos or certain types of asbestos or
products containing asbestos by other materials or products or the use of
alternate  technology. The  convention is  available  here:
https://normlex.ilo.org/dyn/normlex/en/f?p=NORMLEXPUB:12100:0::NO::
P12100_INSTRUMENT ID:312307

e). The control of asbestos regulations 2012 which states that the owner of
premises has to protect anyone from using or working in the premises from
the risks to health that exposure to asbestos causes. The regulation is

available here: https://www.legislation.gov.uk/uksi/2012/632/contents/made

f). The National Human Rights Commission case where one Shri
Rongthong Kuenley Dorji was detained in Delhi and the Director General
(Investigation) DG (I) of the commission visited the same and prepared a
report. On the basis of the report the commission ordered the following:
“(i) Replace the asbestos sheets roofing with roofing made up of some

other material that would not be harmful to inmates.”
[Case no. 693/30/97-98 before Hon’ble NHRC]

The reply by the respondent number 4 is denied and is misleading as

follows:

a. On the issue that no study was conducted, it may be
respectfully submitted that on the basis of known, scientific,
peer reviewed knowledge, the action taken in prevention is in
light with the Indian jurisprudence which is also the guiding
principle of the National Green Tribunal, 1i.e. the
precautionary principle. This has been held that the state has

to “anticipate” and if there are irreversible damages by
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asbestos (which have been agreed upon by both the
judgments of the Hon’ble Supreme Court: Consumer Forum
and Kalyaneshwari), the ‘lack of scientific uncertainty should
not be a reason for postponing measures to prevent
environmental degradation’

On the issue of not considering the safety of asbestos cement
sheets, the applicant denies the factual premise of the same.
The lock in in the asbestos cement roofing is subject to the
weathering and on weathering the effect has been stated by
the Ministry of Environment Forests and Climate Change in

the reply which stated that:

“7. That it is most humbly submitted that Asbestos in the
building does not spontaneously release fibres, but can
enter the air, water, and soil from the weathering,
renovation, or demolition of manufactured asbestos
products. People are likely to be exposed to asbestos

through inhalation of airborne fibres.”

On the third point about summary adjudication, it may be
humbly stated that the prayer in the case was limited to the
premises of the High Court and hence the court gave suitable
orders which were implemented. It may be most humbly
submitted that judgment stated that

‘the asbestos-sheets, which have been used for roofing,
would be replaced by any other materials which are non-
carcinogenic’

This is a clear representation of the judicial intent in this case
and this forms the very clear precedent for other cases, and
summed up with the government notification in an Indian
state, there is a direct application in this case which talks
about the health effect of asbestos roofing to children in

schools.

33



1019

52.Para 15: The applicant reiterates the contents in para 15 as the

53.

ISEE

i

contents are not from the applicant, but from the knowledge of World
Health Organisation which is the apex health organisation, and of
which Indian government is a party. The landing page mentioned
does mention asbestos materials. Other guidelines of the World
Health Organisation which lead from the website talk in detail about
asbestos cement products, including the ones that are roofing
materials and contain chrysotile fibres. This has been stated before
and one such report is annexed as Annexure. The said process on
encapsulation is subjected to weathering when there is loosening and
deterioration and asbestos fibres hence released. The applicant denies
that with respect to the matters related to Chrysotile in Rotterdam
convention, something that may be problematic may be hazardous or
may not be hazardous, and that is not directly related to the non-
occupational use of asbestos roofing in schools. But in this case, the
asbestos fibres, as shown in studies and as stated by the Ministry of
Environment, Forests and Climate Change do lead to release and such

release can cause health effects as stated before.

Para 16: The applicant reiterates that the manufacturers who are
members of respondent number 4 have themselves very vehemently
pushed other fibres and have large scale manufacturing of the same.
This is so much so that one of the members has even promoted Non-
Asbestos Sheet before the Research Designs and Standards
Organisation (Ministry of Railways, Government of India) in ‘Trials
of various new technology/products presented by industries/firms
during 8™ Works standard committee meeting with the following
positive points:

Does not fade or degrade.

Protects against UV

Provides thermal insulation.

Lightweight & easy to install.
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e. Weather resistant

The above-mentioned document by Railway Design Standards
Organisation highlighting the promotion of qualities of non-asbestos

roofing sheets by manufacturers is attached as Annexure O.

Another company promoted the non-asbestos cement sheet with the
following qualities, among many include ‘Excellent load bearing

strength. And 5Stimes more durable than metal roofs.

Another brochure of non-asbestos roofing states the quality and

mentions high durability, strength, impact resistance in the brochure.

The brochures by manufacturers mentioned above are attached as

Annexure P.

54. In the context of the above the reply by the respondent no. 4 is
denied. With respect to the two points mentioned the respectful
submission by the applicant is as follows:

A. As stated above, the strength levels of the non-asbestos sheets
have been promoted by manufacturers and are manufactured by
the same organisations manufacturing the asbestos roofing.
Shifting into non asbestos alternatives will enable the use of the
same employees, factories, agents, distribution networks and all
backward and forward linkages.

B. Chrysotile fibres as a type of asbestos is a class 1 carcinogen.
When provided with alternatives, which the manufacturers have
themselves developed and are widely sold by the manufacturers
themselves at the large scale at which the asbestos roofing is
made, the manufacturers may be able to achieve economies of

large scales and consumers may eventually get safer products.

The applicant respectfully reiterates the contents of Para 16 of the Original
OA.
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Para 17: In para 17, the applicant humbly reiterates that the
representation for phasing out of asbestos roofing in schools was
made to the three ministries which are respondents no. 1,2 and 3 in
this matter. The Hon’ble Tribunal had issued notice to these three

ministries.

Para 18 and 19: The humble applicant in Para 18 and 19 had cited
important provisions of the NGT Act as well as judgements of the
Hon’ble Supreme Court of India. Section 20 of the National Green
Tribunal Act 2010 where precautionary principle is one of the
principles guiding the National Green Tribunal. The issue of the State
anticipating, preventing and attacking the case of environmental
degradation and precautionary principle even when there is scientific
uncertainty should not be a reason for postponing measures to
prevent environmental degradation. The applicant has in this
rejoinder redisplayed the scientific evidence and governmental
agency decisions. On the issue of the reopening of the issue, the
applicant humbly states that this is an act of misleading. The
applicant in the instant petition is praying for schools to not use
asbestos sheets and phasing out of asbestos cement sheets in schools.
There seems to be no repetition of the issue in this petition and the
issues raised in the Kalyaneshwari judgment primarily dealt with
occupational exposure to asbestos whereas this application deals with
the non-occupational exposure of asbestos fibres by school children

where asbestos cement roofing is present in schools.

Para 20 and 21: The applicant reiterates that the Hon’ble Tribunal is
not merely an adjudicatory body, but as has been stated before in this
rejoinder, NGT has been time and again reaffirmed by the legislative
intent as well as by the Hon’ble Supreme Court of India to be a
custodian of environmental matters and substantial questions of the
environment. The attempt to mislead the Hon’ble Tribunal by

respondent No. 4 by undermining the authority and power given to
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the NGT by parliament and interpreted by the Hon’ble Apex Court is
respectfully and humbly regretted and opposed by the applicant.

Para 22: The applicant in Para 22 had brought to notice of the
Hon’ble Tribunal that in OA 206/2022, the Tribunal had noted that
‘there is no statutory bar to regulation of indoor air quality’ and
that ‘there was a need for regulation of indoor air quality at public
places.’ The same order included asbestos as an indoor air pollutant.
The applicant most respectfully and humbly reiterates that airborne
asbestos or dust particles in schools and the release of these into the

air, soil and water involves a substantial question of the environment.

Para 23: The applicant reiterates the prayer where suitable directions
may be given by the Hon’ble Tribunal which is not merely an
adjudicatory body but a regulator and custodian of environmental

health in India.

In Vellore Citizen’s Welfare Forum v. Union of India, the Hon’ble
Supreme Court of India held the “precautionary principle” is an
essential feature of the principle of “sustainable development”. It

went on to explain the precautionary principle in the following terms:

11...(i) Environmental measures- by the State Government and the
Statutory authorities -must anticipate, prevent, and attack the
causes of environmental degradation.
(ii) Where there are threats of serious and irreversible damage, lack
of scientific certainty should not be used as a reason for postponing

measures to prevent environmental degradation.

In T.N. Godavarman Thirumulpad v. Union of India, (2022) 9 SCC
306, the Hon’ble Supreme Court of India ruled that:
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’18. The principle of precaution involves the anticipation of
environmental harm and taking measures to avoid it or choose the
least environmentally harmful activity. It is based on scientific
uncertainty. Environmental protection should not only aim at
protecting health, property and economic interest but also protect
the environment for its own sake. Precautionary duties must not
only be triggered by the suspicious of concrete danger but also by

Jjustified concern or risk potential.

19. A situation may arise where there may be irreparable damage to
the environment after an activity is allowed to go ahead and if it is
stopped, there may be irreparable damage to economic interest.
This court held that in case of a doubt, protection of the
environment would have precedence over the economic interest, It
was further held that the precautionary principle requires
anticipatory action to be taken to prevent harm and that harm can
be prevented even on a reasonable suspicion. Further, this Court
emphasises in the said judgment that is not always necessary that

there should be direct evidence of harm to the environment.’

That in the Kalyaneshwari v. Union of India & Ors, 2011, the
judgement has stated about the occupational exposure of asbestos
during mining, manufacture, and processing of asbestos in India.
Secondly, the current applicant does not seek complete ban on all
uses of asbestos in any manner whatsoever as stated by the
respondent. The applicant further reiterates that in the said judgment,
the main issue of occupational exposure to asbestos is not the subject

of this current application.

The issue is about release of asbestos fibres from weathered asbestos
cement sheets which have been used in school buildings. It is stated

that these fibres are released into the air of the school and the
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surroundings and become an “air pollutant” which has been defined
in the Air (Prevention and Control of Pollution) Act, 1981 in Section
2 (a) as
‘any solid, liquid or gaseous substance [(including noise)] present
in the atmosphere in such concentrations as may be or tend to be
injurious to human beings or other living creatures or plants or

property or environment.’

These fibres cause “air pollution” which means the ‘presence in the
atmosphere of any air pollutant’ under Section 2 (b) of the Air
(Prevention and Control of Pollution) Act, 1981. In this regard, there
may be two issues: One being the question of what is the ‘such
concentration’ for asbestos in the air and the other being whether the

inside of the school building is ‘atmosphere’

In this regard, the Hon’ble National Green Tribunal has in Narendra
Pratap Singh vs Central Pollution Control Board (OA 649/2022)
dated 17" July 2023 ruled that ‘There is no safe level of asbestos
exposure’ which automatically means that any number of fibres are
an air pollutant. These same fibres when in soil will become a soil

pollutant and when they reach the water become a water pollutant.

With respect to the issue of indoor pollutant the Hon’ble National
Green Tribunal in Raja Singh v. Union of India & Ors. (OA
206/2022 judgment) dated 19 April 2022 has ruled that ‘indoor air
quality can be regulated in respect of public places’ and that ‘there
is no statutory bar to regulation of indoor air quality under the Air
Act or the EP Act and the Rules.’ This has also been defined by the
Hon’ble Tribunal as an issue where a ‘substantial question of
environment arises and is answered to the effect that there is need

for regulation of indoor air quality at public places.” The same
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judgement in paragraph 10 also listed sources of indoor air pollutants

as including:

building materials,

o ®

formaldehyde,

volatile organic compounds,

e o

radon,
asbestos,
particulate matter,

gaseous pollutants and

= @ oo

biological pollutants.

It may be noted above that ‘asbestos’ in particular has been included in the
judgement where sources of indoor air pollutants are listed.
The order of the Hon’ble National Green Tribunal in Raja Singh v. Union
of India & Ors. (0OA 206/2022 judgment) dated 19 April 2022 is attached as

Annexure A

67. Thus, it may respectfully be shown that asbestos fibre pollution in the
air caused by use of asbestos cement roofing is well within the scope
and mandate of the Air (Prevention and Control) of Pollution Act,
1981 read along with Environmental Protection Act and their rules.
The EPA Act specially gives powers to the Central Government to
make rules. This makes the issue raised well within the Statues

mentioned in  Schedule 1 of the NGT Act, 2010.

68. Further, the asbestos fibres released can enter water as well as soil
from weathering, renovation, or demolition of manufactured asbestos
products as has been stated by the Ministry of Environment, Forests
and Climate Change which states as follows about asbestos fibres:
‘.can enter the air, water, soil from the weathering, renovation, or

3

demolition of manufactured asbestos products.
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This clearly indicates that not only can the Air Act be violated, but
also the Water (Prevention and Control of Pollution Act, 1974.

On the issue of the use of the phrase ‘realm of policy making’ it may
be respectfully submitted that NGT is not merely an adjudicatory
body, but a regulatory body in essence.

In the book ‘Environmental Law and Policy in India’ by Armin
Rosencranz and Shyam Divan, the authors note in chapter on NGT

that:

‘Tribunals are considered to be different from courts and other
judicial bodies. They are meant to play the role of the expert in an
area where judicial remedy is being sought. It would, therefore, not
be wrong to assume that this expert body ‘adds’ to the knowledge on
the environmental impact produced in the regulatory process after
the project has gone through all the basic regulatory filters.
However, recent cases seem to indicate that the NGT is performing
the role of simply because the MoEF and other state-level
regulatory bodies set up under the EIA notification 2006 refuse to
take their roles seriously. It is through this regulation that
environmental impact of industrial and infrastructure projects is to
be determined and they need to be either accorded approval or
rejected. lllustrative of its regulatory role, the NGT responded to a
petition filed by Rajiv Dutta highlighting the devastation caused by
forest fires in Uttarakhand and Himachal Pradesh. Noticing that
fires had destroyed large swathes of forest land, the Tribunal
directed the MOoEF to prepare and implement forest (fire
management plans for each state; to appoint anodal officer to
monitor and coordinate an improved response to fires; and directed

the establishment of a central Monitoring committee headed by the
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Secretary of the MoEF to strengthen implementation on the

ground.’

71. This opinion has been resonated by the Hon’ble Supreme Court of
India in Municipal Corporation of Greater Mumbai v. Ankita Sinha &
Ors (CA No. 12122 of 2018) which states that:

‘24.5 The NGT is a Tribunal with sui generis
characteristic, with the special and all-encompassing
jurisdiction to protect the environment. Besides its
adjudicatory role as an appellate authority, it is also
conferred with the responsibility to discharge role of
supervisory body and to decide substantial questions
relating to the environment. The necessity of having
a specialized body, with expertise to handle multi-
dimensional environmental issues allows for an all -
encompassing framework for environmental justice.
The technical expertise that may be required to
address evolving environmental concerns would
definitely require a flexible institutional mechanism

¢

Jor its effective exercise.

72. The judgement also quoted another judgment of the Apex Court : In
24.3 while quoting DG NHAI vs Aam Aadmi Lokmanch judgment by
the Hon’ble Supreme Court, it was stated that the
‘Court repelled the argument for the restricted jurisdiction for the
NGT, and fittingly observed that ‘the powers conferred on the NGT
are both reflexive and preventive and the role of the NGT was

recognized as_“an_expert regulatory body” which can issue general

directions also albeit within the statutory framework.’ (emphasis

supplied)
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Annexure A

Item Nos. 11&12 (Pune Bench)

BEFORE THE NATIONAL GREEN TRIBUNAL
PRINCIPAL BENCH, NEW DELHI

(By Video Conferencing)

Original Application 143/2016 (WZ)
(M.A. No. 377/2017)

Dileep Nevatia Applicant
Versus

Union of India, Secretary MoEF& CC & Anr. Respondent(s)
WITH

Original Application 206/2022
Raja Singh Applicant
Versus

Union of India & Ors. Respondent(s)

Date of hearing: 19.04.2022

CORAM: HON’BLE MR. JUSTICE ADARSH KUMAR GOEL, CHAIRPERSON
HON’BLE MR. JUSTICE SUDHIR AGARWAL, JUDICIAL MEMBER
HON’BLE MR. JUSTICE DINESH KUMAR SINGH, JUDICIAL MEMBER
HON’BLE PROF. A. SENTHIL VEL, EXPERT MEMBER
HON’BLE DR. VIJAY KULKARNI, EXPERT MEMBER
HON’BLE DR. AFROZ AHMAD, EXPERT MEMBER

Applicant: Mr. Dileep Nevatia, Applicant in Person in OA 143/2016
Mr. C P Mittal, Advocate for Applicant in OA 206/2022

Respondent(s): Mr. Siddhesh Paranjape, Advocate for Mr. Rahul Garg, Advocate
for MOoEF& CC (in OA 143/2016
Mr. Aniruddha S Kulkarni, Advocate for CPCB (in OA 143/2016)

ORDER

1. This order will deal with O.A. No. 143 of 2016 and O.A. No. 206 of
2022 as both the matters have common prayer for direction to evolve

standards for Indoor Air Quality (IAQ).
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2. In O.A. No. 143/2016, case set out by the applicant is Indoor Air
Pollution (IAP) is as serious as Outdoor Air Pollution (OAP). IAP has
potential of affecting public health. IAP causes large number of
premature deaths due to pneumonia, chronic obstructive pulmonary
disease (COPD), and lung cancer. Most affected groups are women and
young children. Morbidities associated with IAP are respiratory illnesses,
viz., acute respiratory tract infection and COPD, poor perinatal outcomes
like low birth weight and still birth, cancer of nasopharynx, larynx, lung
and leukemia. Sulphur dioxide and nitrogen dioxide cause wheezing and
exacerbation of asthma. Nitrogen dioxide causes respiratory infections
and deteriorates lung functions. Sulphur dioxide has an additional
etiological role in exacerbation of COPD and cardiovascular disease. Risk
of poor perinatal outcomes, viz., low birth weight and perinatal death
increases from exposure to carbon monoxide. People disturbed by
excessive levels of indoor noise have increased levels of stress hormones
that raise their blood pressure and other risk factors, leading to disease
and death. In terms of environmental burden on health, noise is second
only to air pollution, according to the WHO. In spite of this factual
position, no standards have been laid down for IAP by the MoEF&CC or

the CPCB.

3. The application was first heard on 04.10.2016. The Tribunal
issued notice to the Respondents — MoEF&CC and CPCB. Replies have
been filed by the MoEF&CC and CPCB. Stand of the MoEF&CC is that
indoor air quality norms have been developed by Bureau of Indian
Standards (BIS) incorporated in National Building Code (2005) of India,
applicable to the mega malls where large confined conditions exist.
General household buildings do not have air handling system installed

with them and as such are largely unregulated. Besides, noise Standards
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for household tools, appliances, etc. have already been developed by BIS.
MoEF&CC has notified the source specific standards for emission or
discharge of environmental pollutants from certain categories of
industries, operations or processes, besides the national ambient air
quality standards. Guidelines may be proposed in respect of indoor air
quality, instead of new standards as the control, monitoring, regulation
and compliance of indoor air quality is not feasible at individual
household level. Stand of the CPCB is identical. The applicant has
referred to an earlier judgment of this Tribunal dated 30.08.2016 in O.A.

No. 81 of 2015, Dileep B. Nivetia v. UOI & Ors., as follows:-

“30. In the present application as noted above, the applicant is
seeking directions to the Authorities to take measures to notify
sulphur standards for kerosene. Needles s to say, that such
measures are to be taken in accordance with law upon exercising
the rule making power envisaged in the Environment (Protection) Act,
1986. Once such power is duly exercised, the issue arising out of
other enactments like BIS Act become subservient to the cause of
environment on account of overriding effect of Environment
(Protection) Act. 1986 by virtue of Section 24 of the said Act which
read as follows:-

Pertinently, we are dealing with the environmental issue in
the present case as per the provisions of the National Green
Tribunal Act, 2010. Provisions of BIS Act can also not eclipse
the provisions of National Green Tribunal Act, 2010 by virtue
of Section 33 of the National Green Tribunal Act, 2010 which
read as under.”

4, The matter was last considered on 05.07.2018 as follows:-

“It is submitted by Mr. Rahul Garg, learned counsel on behalf
of Respondent - MoEF, that the matter relating to indoor air
pollution is under consideration of the “Committee for Indoor
Air Pollution Management” constituted by office order dated
02.04.2018 and had last met on 12.04.2018. Learned counsel
for the MoEF has referred to an affidavit of the MoEF filed on
02.07.2018 setting out the various aspects for the MoEF to supply a
copy of the affidavit to the Applicant.

The matter pertaining to indoor pollution though on the
face of it appears trivial, is quite serious that calls for urgent
attention as it has serious consequences on the health of the
people living indoor, more particularly, the infants, children
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and the aged persons. Concededly, there are various
standards prescribed for indoor air pollution by the WHO, US
and other advanced countries. We therefore, expect the
Ministry to pursue with this matter vigorously to ensure that
the standards prescribed are at the earliest.

List the matter on 30%" August, 2018 before which the MoEF
shall file a report on the progress made in the matter by way of an
affidavit.”

5. The matter has been taken up today after almost four years but no

progress report has been filed by the MoEF&CC, as directed.

6. In O.A. No. 206 of 2022, case of the applicant is that large public
buildings where people gather in large number need to maintain safe and
healthy air quality by appropriate regulation under provisions of the Air
Act, 1981, to safeguard against air borne infection. The applicant earlier
filed a writ petition before the Delhi High Court being the W.P. (C) No.
7810/2021 which was disposed of vide order dated 05.07.2021 with a
direction that the same be treated as representation to the authorities —
MoEF&CC, Ministry of Housing, DPCC and Commission for Air Quality
Management. The DPCC rejected the representation by stating that the
Air Act, 1981 is not applicable to indoor pollution. Other authorities have
not taken any decision. According to the applicant, the view taken by the
DPCC is erroneous as air pollution in large public buildings needs
regulation in the interest of public health. The applicant has relied upon
articles annexed to the petition as Annexures D to G. It is submitted that
it is permissible to lay down standards under the Environment
(Protection) Act, 1986 (EP Act), Environment (Protection) Rules, 1986(EP
Rules) as also the Air (Prevention and Control of Pollution) Act, 1981 (Air
Act). The applicant has also referred to statement of objects and reasons
of the Air Act, 1981 as follows:-

“2. The presence in air, beyond certain limits, of various

pollutants discharged through industrial emissions and from
certain human activities connected with the traffic, heating,
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use of domestic fuel, refuse, incinerations, etc. has a
detrimental effect on the health of the people as also the
animal life, vegetation and property.”

7. We have heard learned counsel for the parties. During the hearing,

apart from the pleadings referred to above, some further material has

been relied upon to which reference will be made.

8. Question for consideration is whether a substantial question of
environment arises under section 14 of the NGT Act and whether a case

is made out for a direction under section 15(1) of the NGT Act.

9. We have duly considered the averments in the application, earlier
order of the Tribunal dated 5.7.2018, stand of the respondents, relevant

statutory provisions and the material produced during the hearing.

10. As per an article on the subject!, toxic gases and particulate
matter may be generated indoor which may adversely affect the
employees working in such places and also general public visiting such
places. The sources of indoor air pollutants can include building
material, formaldehyde, volatile organic carbon, radon, asbestos,
particulate matter, gaseous pollutants, biological pollutants. Conclusion

in the article is as follows:-

“In above review made, it is evident that the indoor air quality is
poorly maintained in many Indian buildings because of various
reasons. Poor ventilation, reduced per capita floor space, usage of
solid fuels for cooking and household products releasing toxic gases
and particulate matter are the more depending factors for indoor air
pollution. Polluted ambient air is also responsible for indoor air
pollution as there is high circulation of air between indoor and
ambient air. Therefore, maintaining good ambient condition with
natural trees, maximum reduction in usage of indoor polluting
household products can help in reducing the indoor pollution to the
maximum.”

! Retraction: Review on indoor air quality in Indianbuildings (IOP Conf. Ser.: Mater. Sci.
Eng. 1145 012037) - https://iopscience.iop.org/article/10.1088/1757-899X/1145/1/012156




11. In WHO Guidelines for indoor air quality?, reference is made to
sources of pollutants in indoor buildings including benzene, carbon
monoxide, formaldehyde, naphthalene, nitrogen dioxide, polycyclic
aromatic hydrocarbons, radon, trichloroethylene and tetrachloroethylene.

Having regard to such pollutants, WHO has suggested guidelines as

follows:-

1034

“ Table A. Summary of indoor air quality guidelines for

selected pollutants

Pollutant

Critical outcome(s) for guideline definition

Benzene

e Acute myeloid leukemia (sufficient evidence
on causality)
e Genotoxicity

Carbon monoxide

Acute exposure-related reduction of exercise
tolerance and increase in symptoms of
ischaemic heart disease (e.g. ST-segment
changes)

Formaldehyde

Sensory irritation

Naphthalene

Respiratory  tract lesions leading to
inflammation and malignancy in animal
studies

Nitrogen dioxide

Respiratory symptoms, bronchoconstriction,
increase bronchial reactivity, airway
inflammation and decreases in immune
defence, leading to increased susceptibility to
respiratory infection

Polycyclic aromatic

Lung cancer

hydrocarbons

Radon Lung cancer
Suggestive evidence of an association with
other cancers, in particular leukemia and
cancers of the extrathoracic airways.

Trichloroethylene Carcinogenicity (liver, kidney, bile duct and
non-Hodgkin’s lymphoma), with the
assumption of genotoxicity

Tetrachloroethylene Effects in the kidney indicative of early renal
disease and impaired performance.

Guidelines Comments

e No safe level of exposure can

be recommended.

e Unit risk of leukemia per
1ug/m?3 air concentration is 6 x

10°

2 World Health Organization-Selected Pollutant -
https:/ /www.euro.who.int/__data/assets/pdf file/0009/128169/e94535.pdf
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The concentration of airborne
benzene associated with an

excess lifetime risk  of
1/10000, 1/100000 are 17,
17 and 0.17 ug/ ms,
respectively.

15 minutes-100mg/ m3.
1 hour-35 mg/ms3

8 hours-10 mg/m3

24 hour-7 mg/m3

.1 mg/m3-30 minutes average

The guideline (valid for any 30-
minute period) will also prevent
effects on lung function as well
as nasopharyngeal cancer and
myeloid leukemia

0.1 mg/m3-annual average

The long-term guideline is also
assumed to prevent potential
malignant effect in the airways

200 ug/m3-1 hour average
40 ug/ m3-annual average

No evidence of exposure
threshold from epidemiological
studies

No threshold can be
determined and all indoor
exposures are  considered

relevant to health

Unit risk for lung cancer for
PAH mixtures is estimated to
be 8.7 x 10° per ng/m3 of

Bla]P
The corresponding
concentrations  for lifetime

exposure to B[a]P producing
excess lifetime cancer risks of
1/ 10000, 1/100000 are
approximately 1.2, 0.12 and
0.012 ng/m3, respectively.

Bla]P is taken as a marker of
the PAH mixture

The excess lifetime risk of
death from radon-induced lung
cancer (by the age of 75 years)
is estimated to be 0.6 x 10°
per Bqg/m3 for lifelong non-
smokers and 15 x 10> per
Bq/m?3 for current smokers (15-
24 cigarettes per day); among
ex-smokers, the risk is
intermediate, depending on
time since smoking cessation.
The randon concentrations
associated with an excess
lifetime risk of 1/100 and
1/1000 are 67 and 6.7 Bg/m?3
for current smokers and 1670
and 167 Bg/m3 for lifelong
non-smokers, respectively.

WHO guidelines provide a
comprehensive approach to the
management of health risk
related to radon.

Unit risk estimate of 4.3 x 107
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per ug/m3

e The concentrations of airborne
trichloroethylene associated
with an excess lifetime cancer
risk of 1:10000, 1:100000 are
230, 23 and 2.3 ug/ms,

respectively.
0.25 mg/ m3-annual average Carcinogenicity is not used as
an endpoint as there are no
indications that

tetrachloroethylene is genotoxic
and there is uncertainty about
the epidemiological evidence
and the relevance to humans of
the animal carcinogenicity data

12.  Our attention has also been drawn to Council of Scientific &
Industrial Research (CSIR), Guidelines on ventilation of residential and
office buildings3 and a documentary film on Indoor Air Quality Concerns

and Action?.

13. We may now refer to some of the statutory provisions. Noise
Pollution (Regulation and Control) Rules, 2000 have been framed under
section 6 read with Section 25 of the EP Act, 1986 read Rule 5 of the EP

Rules, 1986. ‘Public place’ is defined as follows:-

““public place” means any place to which the public have access,
whether as of right or not, and includes auditorium, hotels, public
waiting rooms, convention centres, public offices, shopping malls,
cinema halls, educational institutions, libraries, open grounds and
the like which are visited by general public; and.”

14. Thus, on that pattern indoor air quality can be regulated in respect
of public places, as defined with such changes in the definition as may

be required. Regulation need not be for domestic building as rightly

pointed out by the MoEF&CC. There is no statutory bar to regulation of

3 CSIR Guidelines on ventilation of Residential and office building -
https://www.niti.gov.in /sites /default/files /2022-01 /VentilationGuidelines-and-VU-C-Disinfection-

Technology-for-mitigation-ofSARS-CoV-2.pdf
4 https://www.youtube.com/watch?v=kBie_sq7eRc

»
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indoor air quality under the Air Act or the EP Act and the Rules. Need for
such regulation is certainly shown by the studies referred to above.
Thus, substantial question of environment arises and is answered to the
effect that there is need for regulation of indoor air quality at public
places. A case is made out for a direction to evolve an appropriate
mechanism by the MoEF and CPCB in coordination with other concerned
Ministries particularly the Ministry of Urban Affairs and Ministry of
Health, with CPCB being nodal agency. Joint Committee may hold its
first meeting within one month and after deliberations work out
appropriate standards and protocols for indoor air quality for
safeguarding public health at Public places under the EP Act, EP Rules
or the Air Act within three months. It will be open to the applicants to
make their respective representations before the Committee. Based on
report of the Committee, MoEF/CPCB may issue appropriate orders

under the relevant statutory provisions.
The applications are disposed of.

A copy of this order be forwarded to the MoEF&CC, CPCB, Ministry

of Urban Affairs and Ministry of Health, Gol, by e-mail for compliance.

M.A. No. 377/2017 also stands disposed of.

Adarsh Kumar Goel, CP

Sudhir Agarwal, JM

Dinesh Kumar Singh, JM

Prof. A. Senthil Vel, EM
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Dr. Vijay Kulkarni, EM

Dr. Afroz Ahmad, EM

April 19, 2022
Original Application No. 143/2016 &

Original Application No. 206/2022
A

10
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TR (0522-2465736

i 1 edwksrdso@gmaii.com

WKSMNSAOFS

Government of India - Ministry &f F{ailwa}.rs
Resﬂarch DESigﬂs & Standards Drgamsatmn
Manak Nagar, Lucknow-11

General Manager ié}. N. F. Ratlway, Maligaon, Guwahati,
Principal Ghief Engineer/ Chief Enginser {Coord.)

CR, ER, ECR, ECOR, NR, NCR, NER, NEFR,
NWR, SR, SCR, SER, SECR, SWR, W & WCR, Matro Kﬂ!kﬁﬁa
Chief Adminlstrative Officerf Chief Engineer Construction- {daard b

CR, ER, EGR, EGOR, NR, NCR, NER, NWR,
8R, SCR, SER, SECR, SWR, WR & WCR’

and necessary aclion please.

RB_!L&A." 00272013

Dated 16.01.13-

Sub Gmdellnes on WSC Agenda item no. 004/01/05 “Standardization of
specification of flooring, Roofing material for platform covering in
Station Fremises and Standardization of specrf“ cation of wurkshnp

ficoring”.

Ref: (i} Railway Board lsiter no. 20044 MB/0O1/04 data::i| $9.09.2009
{if} RDS0 letter no. WKSANSHSIFS dated 22.69. GQ
- {lii} Railway Board leiter no. 21 1!LMB.-‘1I53 dated, 20.68.2012 .
{iv) RDSQ Ietter no. WKSANS/O5/FS dated 03.10. 2&12

i

As per above subiject, guiﬂeimas have baan prepared y RDSO which are based on
the recommendations of the subcommitiee and has heele

vide reference no. (i) and (ii). These guidelines is encdlo

CA: As above

Copy to:

(1) Direclor/IRICEN, Pune,
(37 . .

Chief EnginserAf¥orks/South Centrat Railway

(4)

cutive Direclor, L. & A-lli, Rly. Board:

Chiof Engineer/GeneralfMorihern Railway

approved by ,Raiiway Board.
d herewith for your-information

@‘Q\Vf Bl )13

&
{(Nand K:shure)
- Executive D;ractormfﬂ;ka

for Kind
piease. -

information
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TG TREN
MINISTRY OF RAILWAYS
¥ HATel

Guidelines on WSC Agenda
Item No. 604/01/05

Standardization of Specification of flooring,
Roofing material for platform covering in Station
Premises

&

Standardization of Specification of Workshop
flooring

Wearbk e Miracrtarata
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On the recommendations of 1 Works Standside Commilies | Raifivay Beard had
conslivted a subcommitiee of officers  for “Standardizalion of fooring, Roefing
materia! for Platform covering in Sttion premises” S Standzrdization of
Workshkop Flooring. Gificers associabad with this sub-coremifites for prépaiation of
this guidelinos are-

) CEMforka/Norttior Rallway,
i) CEMVorks/South Cenird Raifway and

EDMorke/RDS0 &Convener Memher Secrelary
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Ingiex
8. No, Bescription | Paée No.
) 1.0 Introduction ) 1
2.0 Brief s;urru:r:a;;,.-r of procsedings in WSC 1
3.0 “Detaiis of Fleoring / Walling f Ceiling fﬁ;-varinus Aroas in 2 |
Station Premises” , "Details of roofing materials for various
areas in station bullding” and "workshop flooring”
3.1 | Details of Flooring / Walling / Cailing for Variﬂusl;‘.-‘-.reas in 3-13 o
Station Premises
3.2 Detaid!; of roofing materiails for ";rarinus areas in station building 14-15
3.3 " Workshop flooring o o 15@{.}”
4.0 Conclusion 21
v Acknnwiedg;ment 27
Annexure- 22-24
.Annexure-Q ‘ 25-26
Anne;ﬁre-:} 2?::29
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1.0 Introduction:

2.0

2.2

First Works Standards Commitiee meeting was held on 16™17" June 2005 at
IRICEN, Pune . "Standardization of fiooring of platform, concourse & FOB and
platform cover sheds based on categories of station” and "Standardization

of workshop flooring” was intreduced as non-agends ifem during deliberation of
‘1’5‘l WM bar s MCONEMCAactaes Dafleenn PEN2RT D Oadbharmar Achie | F A IDeibiean s

(i} CEMAWorks/Northern Raliway,
{it) CEMorks/South Central Raifway and
(i} ED/Works/RDSO.

BRIEF SUMMARY OF PROCEEDINGS IN WSC

T T T OTTNNR R M WS ms rtaarasmimRaras LAt AR AT MOED ket WPLLARMLT LAE B RWRLEER ML F W M RITMEELE P Wt WEIE R i

Varicus Areas in Stalion Premises” & “Details of roofing materials for various areas
in station building” to Raiway Board vide letter noWKS/WS/05/FS dated
03.08.2009 for approval. Railway Board has modified and approved anly “Detaiis
of Fiooring / Walllng ! Ceiling for Various Areas in Station Premises” vide
lelter no.2004/LMB/01/04 dated 09.09.2008 which was circulated to all Zonal
Railway vide RDSO letter no. WKSAWS/O5/FS dated 22.09.2009. {Annexure 1)

4™ WSC disoussed the “Details of roofing materials for various areas in station
building® and “Workshop flooring” and after in corporating meodifications as
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Suggested in 4" WSC, RDSO finally submitted the "Details of roofing materials for
various areas in station building” and “Workshop flooring” to Railway Board vide
letter no. WKSMWSHS/FS dated 01.05.2012. "Details of rocfing materials for
various areas in station building” and "Wotkshop flooring” were approved by
Railway Board vide their letter no. 2011AMBMA/MDS dated 20.09.2012 which was
citculated to all Zonal railways vide RDSC leller no. WKSAMS/HE/FS dated
03.10.2012. (Annexure 2)

Detail proceeding of all WSC is enclosed as Annexure 3 which can be referred to
for detailed information.

‘Details of Flooring / Walling / Ceiling for Various Areas in Stafion Premisses”,
(Railway Board letter no. 2004/AMB/01/04 dated 09.08.2009) and “details of
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3.1 Details of Flooring / Walling / Ceiling for Various Areas in Station Premises

S. Place Type of flooring & Basis of station category
Earhing more | Earning more | Earning 3 to Sub urban Earning Earning iess Halt
than 50 crare | than & and & crore stations between 1 & 3 | than 1 crore
i upto S0 crore crore
1. | Platform [1.%Polishad 1.T>olished 1. Polished 1. TPolished ~ [1. *Fiber 1. Rough 1. Interlocking
{Covere Granite Granite Granite Granite reinforced Dressed pre-cast
d Area) flooring. flaoring. flooring. flooring. vacuum Stonegs Sleb | Cement
2. Polished Kota o Polished | 2- Folished 2. *Fiber dewatered flooring. Concrete
stone or [ Kota stone reinforced concrete 2, Brick on Paver
similar stong ; Kota §tqne or  similar . vacuum ¢ flooring edge. hydraulicall
flooring with :  ©F  similar | spone dewatered 2. ®Polished B. Interlocking | y pressed
or without | stone i flooring conerete Kota stone pre-cast 2. Moorum
stone inlays flooring with | with or| flooring. or similar Cement surface
3.*Fiber or without| without 3. Polished stone Concrete flooring
reinforced stone inlays stone inlays Kota stone floaring with hvadrauticall 3. Quarry
vacuum 3 *Fiber 3. *Fiber ar similar or without L Y1 dust
dewatered " reinforced stone stone inlays pressed flooring.
concrete reinforcad vacuum flooring with 3. **Mastic Paver
flaoring. vactium dewatered or without floaring. Blocks i
dewatered concrete stone 4. Interiocking using plastic
cancrete flooring. inlays. pre-cast moulds :
flooring. : 4, ®NMastic Cement
flooring Concrete
- hydraulically
pressed ‘
' Paver Blocks
using plastic
moulds

Dado upto 1500mrn height or upto siil level of window whichever

is lower with polished granite of matching colour with flooring.
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S. Place Type of flooring & Basis of station category
No
A1 A B c D E F
Earning more | Earning more | Eaming 3to | Sub urban Earning Earning less Halt
than 30 crore than 6 and 6 crore stations between 1 & 3 | than 1 crore
| upto 50 crare crore
2. | Platform (1. Polished - [1. Polished 1. Polished 1. Polished 1. *Fiber 1. Interfocking . Interlocking
(Uncovere Kata stone Kota stone Kota stone Kota stone reinforced pre-cast pre~cast
4 Area) or similar or similar or similar or similar vacuum Cement Cement
stone stone stane stone dewatered Concrete Concrete ¢
flooring with flooring with flooring flooring with concrete hydraulicaily | bhydraulicall
or without or without with or orwithout ! flooring pressed y pressed |
stone inlays stone inlays without stone inlays 2. Interlocking Paver Paver
2. *Fiber 2. *Fiber stone infays 2. *Fiber pre-cast Blocks Blocks
reinforced reinforced 2. *Fiber reinforced Cement using plastic | using
vacuumnt vacuum reinforced vacuum Concrete i moulds plastic
dewatered dewatered vacuum dewatered hydraulically | 2. Raugh moulds
concrete concrete dewatered concrete pressed Dressed 2. Brick on
flooring. floaring. concrete flooring. Paver Blocks Stones Edge.
flooring. i  using plastic Slab. 3. Moorum
. moulds 3. Brick on surface
§ Blturpmous edge. flooring.
;  flooring. 4. Moorum
: surface
i flooring.
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S. Place Type of flooring & Basis of station category
No Al f A B c D E F
| Earning more | Eaming more | Earning 3 to Sub urban Earning Earning less Halt
- than 50 crore | than 6and 6 crore stafions hefween1 &3 | than 1 crore
upte 50 crore crare
3. [*No - Precast 1. Precast 1. Precast 1. Precast 1, Precast 1.#CC 1. #CC
Trolley concrete concrete concrete concrete concrete Coping Coping
Zone an | Studded tiles studded files | studded tiles | studdedtiles | studded tiles Slabs Siabs
Edges of manufactured | manufacture | manufacture manufacture manufacture | 2. Chequered P, Chequered
the by vibro d by vibro d by vibro d by vibro d by vibro CC Tiles CC Tiles
:  compaction compaction compaction compaction compaction | 3. Interiocking B, Interlocking
Platiorm | process and process and ; processand | processand | process and pre-cast pre-cast
S using using using | using using Cement Cement
jointless FRP jaintless jointless jointless jointless FRP Concrete  : Concrete
Moulds FRP Moulds. | FRP Moulds : FRP Moulds | Moulds hydraulicall : hydraulicall
. Heavy duty [2. Heavy duty [2, Heavy duty 2. Heavyduty P. Heavy duty ypressed | ypressed !
(high {high {high (high (high Paver Paver
strength, high | strength, strength, strengtft. strength, Bk_)cks Blocks
abiraslon :  high high high high _ using using
) abrasion abrasion abrasion i abrasion plastic plastic
resistance) resistance) resistance) resistance) resistance) moulds molids
precast precast precast precast precast
chequered chequered | c¢hequsred chequered chequered
tile tiles. files. tiles. tiles,
. Interlocking (3. Interlocking 3. Interlocking 3. interlocking 3. Interlocking
pre-cast pre-cast pre-cast pre-cast pre-cast
Cement Cement Cement Cement Cement
Concrete Concrete Concrete . Concrete Concrete
hydraulically hydraulically hydraulically hydraulicaily hydraulicaily
pressed pressed pressed pressed pressed
Paver Blocks Paver Blacks 1 Paver Paver Faver Blocks
using plastic using plastic Blocks using | Blocks using plastic
moulds moulds plastic using plastic moulds
moulds moulds
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S, Place Type of flooring & Basis of station category
No AT 1 A B c D E F
Earning more | Eaming more | Eaming 3tc |  Sub urban Eaming Earning less Halt
than 50 crore than & and 6 crore stations between 1 & 3 | than 1 crore
upte 59 crore crore
4. | Concaurs| 1. Polished 1. Polished 1. Polished 2. Polished . Polished 1. Cement | --—-emee—e-
ef Granite Granite Kota stone | Granite Kota stone Concrete
; Flooring Ficeoring - Flooring o flooring
i:ec;kmg 2. Polished 2. Polished otr Siir 2. Polished Kota o Slm;ar ;
Kota stone Kota stone S " gt stone flooring
. . siong or .
or similar| or simiar| fOOrNg _ with or
; similar stone .
stone stone with or : . without stone
flooring with; flooring with | without ﬂoor.mg Wi inlays
or without| or without| stone or without
stone inlays |  stone inlays inlays. stone inlays
Dado upto 1500 mm height or upto window sill ievel whichever
is lower with polished granite of matching calour with flooring.
i 5. | Portico |1.Intedocking |[t. interlocking |1. Interioc 1. Interlocking |1, Interlocking
pre-cast pre-cast king pre-cast | pre-cast pre-cast | ... R
Cement Cement Cement Cement Cement
Concrete Concrete Concrete Concrete Concrete
hydraulically hydraulically | hydraulically : hydraulically hydraulically
pressed pressed pressed pressed pressed
Paver Blocks ;| Paver Blocks : Paver Blocks | Paver Blocks Paver Blocks
using plastic using plastic | using plastic using plastic using plastic
moulds moulds moulds moulds moulds
2. *Fiber 2. *Fiber 2. *Fiber 2. *Fiber 2. Bituminous
Reinfarced Reinforced Reinforced Reinforced flooring
Vacuum Vacuum Vacuum Vacuum 3. *Vacuum
Dewatered Dewatered Dewatered Dewatered Dewatered
Concrete Congcrete Concrete Concrete Concrete
Flooring Flooring Flooring. Flooring flooring
3, Mastic 3. Mastic 3. Mastic 3. Mastic
flooring. flooring. flooring. i flooring.

6
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S. Place Type of fioaring & Basis of station category
No
Al A B8 c D E F
Earning more | Earning more ; Earning 3 to Sub urban Earning | Earning less Halt
: than 50 crore : than 6 and 8 crore stations between 1& 3 | than 1 crore
upto 50 crore X crore
6. | Circulati |1. *Fibre 1. *Fibre 1. *Fibre 1. *Fibre 1. *Vacuum 1. Bituminous |[1. Levelled
ng Area Reinforced Reinforced Reinforced Reinforced Dewatered flooting surface
Vacecuum Vacuum Vacuum Vacuum Concrete 2. Levelled with goad
Dewaterad Dewatered Dewatered Dewatered Flooring. surface with quality
concrete Concrete Concrete : Concrete 2. Bituminous good quality soilf
flaoring Flooring. Flooring. . Flooring. flooring soitfmoerum moorum
2. Mastic 2. Mastic 2. Mastic 2. Mastic
floaring. flaoring. flooring. flooring.
7. | Parking 1. *Fibre 1. *Fibre 1. *Fibre 1. *Fibre 1. *Wacuum 1. Bituminous 1. Levelled
Area Reinforced Reinforced Reinforced .  Reinforced Dawatered flooring. surface
: Vacuum Vacuum Vacuum Vacuum Concrete 2. Levelled with good
Dewatered Dewatere Dewatered Dewatered flocring surface with quality
Congcrete Concrete Concrete Concrete 2. Bituminous good guality soil/
. flooring. flooring fiooring flooring flooring. soilfmoorum moorum
2. Intertocking |2. Interlocking (2. Interlocking ‘2. Interlocking
pre-cast pre-cast pre-cast pre-cast
Cement Cement Cement Cement
Cancrete Concrete Congrete Concrete
hydraulically hydraulicall hydraulicalt hydraulical
pressed Y pressed y pressed y pressed
Paver Paver Paver Paver
Blocks using Blocks Blocks Blocks
plastic using using using
| moulds plastic plastic plastic
3. Mastic ; moulds maoulds moutids
flooring 3. Mastic 3. Mastic 3. Mastic
flooring. flaoring. - flooring.
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S. | Place Type of flooring & Basis of station category
No :
A1 A B c D ., E F
Earning more | Earning more | Earning 3to | Sub urban Earning Earning less Hait
than 50 crore | than 6 and € crore stations | between 1 & 3 : than 1 crore
upto 50 crore crore '
8. | Stairs 1. Flamed 1. Flamed i 1. Flamed . Flamed 11, Heavyduty ;1. Heavyduty
Granite Granite i Granite Granite i (high i (high
: Floaring. Flooring. |  Flooring. Flooring. |  strength  strength
: 2. Heavy duty | 2. Heavy duty | 2. Heavy duty | 2. Heavy duty and high i and high
’ {high (high L (high (high abrasion abrasion
strength and strengih strength strength resistance) resigtance)
high and high and high and high Chequered Chequered
abrasion - abrasion abrasion abrasion Tiles Ties
resistance) |  resistance) resistance) | resistance)
Cheguered Cheguered Chequered ;|  Cheguered |
Tiles Tiles Tiles  Tiles
ia i
9. | FOB - 1. Flamed 1. Flamed 1. Flamed . Flamed {1, RCCslabs |1. RCC slabs
Pathway Granite Granite Granite Granite | 2. Heavy duly
Flooring. Fiooring. Flocring Flooring ! (high R
2. Heavyduty |2. Heavyduty | 2. Heavyduty 2. Heavyduty |  strength
(high (high {high {(hignh t  and high
sirength strength strength strength ;  abrasion
and high and high and high and high resistance)
! abrasion abrasion abrasion abrasion Chequered
i resistance) resistance) resistance) resistance) Tiles.
Chequered Chequered Chequered Cheguesred |
Tiles. Tiles. Tiles. Tiles.
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S. Place Type of flooring & Basis of station category
No
Ad A B : Cc Q2 E F
Earning more | Earhing more | Earning 3to | Sub urban Earning Earning less Halt
than 50 crore | than 6 and G6orore | stations between 1 &3 | than 1 crore
upto 50 crare crore
[
10. | Waiting |1. Polished 1. Polished 1. Polished 1. Polished 1. Terraza Tiles (1. CC Floor 1. CC Floor
Halt Vitrified Tiles Vitrified Tiles | vitrified tiles Vitrified in white 2. Rough 2. Rough
as perliS: asperiS: as per Tiles as per cement Dressed Dressed
15622 15622 1S:16622. IS : 15622 (2. Ceramic Stones Stone
2. Granite tiles  |2. Granite Tiles |2. Ceramic 2. Ceramic Tiies as per Slab. Slab
flooring. flooring. Tiles as per Tiles as per 18:15622. 3. Polished 3. Polished
3. Ceramictiles | 18:15622. . [8:15622. 3. Pclished Kota stone Kota stone
i asper 13. Polished ‘3. Polished Kota stone or simitar or similar
t18:15622. | Kota stone Kota stone or similar stene stone
i i or similar or similar stone flooring with floaring
stone stone floaring with or without with or
flooring with flooring with or without stone inlays without
or without or without stone inlays stone
stone inlays stone inlays inlays
11. | Refresh |1. Polished 1. Polished 1. Polished 1. Polished 1. Ceramic | e [ i
ment Vitrified Vitrified Vitrified Vitrified floortlesas | | ceeeeeeis
Room Tiles as per Tiles asper| Tiles as Tiles asper| per [8:15622
IS : 15622 1S : 15622 perlS: IS: 15622 2. Polished
2. Granite tiles | 2. Granite tiles 15622 12. Granite tiles Kota stone
flooring. floaring. 2. Granite . flooring. or similar
tiles ‘ stone
; flooring. flooring with
i ' or without
stone inlays
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Fiber reinforced vacuum dewatered concrete shall be provided
wherever feasible.

S. Place Type of flooring & Basis of station category
. No
A1 A ! 8 C D E F
Earning more | Earning more | Earning 3to ! Sub urban Earning Earning less Halt
than 50 crore than 6 and 6 crore stations between 1 & 3 | than 1 crore
upto 50 crore crore
12. | 88 1. Polished - 1. Polished 1. Polished 1. Polished 1. Ceramic 1. CCFloor |  .eeiia
! Office Vitrified Tiles |  Vitrified ¢ vitrified tites Vitrified Tiles as per
asperlS: Tiles as per | asper Tiles as per 1S:16622.
15622 IS : 15622 1S:15622 IS : 15622 2. Polished
Kota stone
or similar
stone
! flooring with
: or without
. : stone inlays.
13. | Waiting |1. Polished 1. Polished 1 Polished 1. Terrazo tiles
Roont Vitrified Tiles Vitrified Tiies Vitrified file - —ee———e——- flooring St —
and as per (S : asperlS: fiooring : 2. Ceramic
Retiring 15622 15622 b Ceramic ﬂoo: t[!flasﬁasz
Room floor Tiles per 15:1562
as per
: 1S:15622.
14. | Cloak 1. CC floor with |1, CC floor with (1. CCfloor 1. CC floor
room hardened hardened with i with
topping on topping on hardened hardened s} rqumesenmes S—
concrete i concrete topping an topping on
surface surface concrete concrete
I: surface surface

10
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S. Piace Type of floering & Basis of statian category
Na :
At A B C D E F
Earning more | Earning more : Earhing3toc - Sub urban Ezrning Earning less Halt
| than 50 crore than 8 and Beorore | stafions between1 & 3 | than 1 crore
upto 50 crore crore
15. | Parcel  |1. *Fiber | 1. *Fiber 1. *Fiher 1. *Fiber . *Fiber
Area reinforced reinforced reinforced reinforced reinforced
vacuum vacuum vacuum vacuum concrefe
dewatered dewatered dewatered dewatered flooring
concrete concrete concrete concrete . CC floor with
flooring flooring flooring flooring hardened |
2. CC floor with [ 2. CC floor 2. CCfloor [2. CC floor topping on
hardened with with with concrete
topping on hardened hardened hardened surface
concrete topping on topping on topping on . Mastic
;. surface concrete concrete concrete flooring
3. Mastic ! surface surface surface
flooring 3. Mastic 3. Mastic 3. Mastic
: floaring flooring . floaring
16. | Toilet 1. Anti-skid . Anti-skid 1. Anti-skid 1. Anti-skid . Anti-skid 1. Anti-skid 1.  Anti-skid
' ceramic tiles caramic ceramic ~ ceramic ceramic tiles | ceramictiles | ceramic
in floer tiles in floor | tilesinfloaor | tiles in floor in floor in floor tiles in floor
{Group B-Il {Group B-Il {Group B-[l (Group B-l| (Group B-l) (Group B-i! {Group B-I
of 18-15622 of 1S~15622 | of 1S-15622 of 18-15622 of 1IS-15622 of IS-15622 : of [S-18622
and ceramic and and ceramic and ceramic and ceramic and ceramic | and ceramic
tiles on walls ceramic files on tiles on files onwalls | tiles onwalis | ties on
(Group B-ll tiles on walls . walls {Group B-llI (Group B-HI | walls
of [S-15622) walls (Group B-lIt | {Group B-Ill of 18-15622) of 15-15622} | (Group B-llI
(Group B-lll | of IS-15622) of I8-15622) of IS-15622) ;
of [S-
15622}

Ceramic wall tiles upto 2100mm Height of matching colour with flooring.

i |
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P 8. Place Type of flooring & Basis of station category
No
Al A B C D E F
Earning more | Earning more | Earning 3 o Sub urban Earning Eamning less Halt
thar: 58 crore | than 6 and & crore stations between 1 & | than 1 crore
upto 50 crore 3 crore
17. | Wall & Smooth finish | Smooth finish | Smooth finish | Smooth finish | Painting with | Painting with | Oil bound
Ceiling | with POP/ with POP/ with POP/ with POP/ oil bound oil bound distemper in
Finish pufty and putty and putty and putty and distemper in distemper in Waiting hall.
painting with | painting with | painting with | painting with | Cencourse, | Cancourse, ;
Emulsion in Emulsion in Emulsion in Emulsion in Waiting hall, : Waiting hall & ,
Concourse, Concourse, Concourse, . | Concourse, Refreshment S8 room. 5
Waiting hall, Waiting hall, YWaiting hall, Waiting hall, roor, Retiring
waiting rooms, ; waiting rooms, | waiting rooms, | waiting rooms, | rooms & SS
Refreshment | Refreshment : Refreshment . Refreshment | room and
room, Retiring | room, Retiring i room, Retiring  room, Retiring | other
: rooms & SS rooms & SS rooms & SS | rooms & SS locations.
' room. Ol room. Cil room. Gil room. OIf

bound bound bound bound
distemper at distemper at | distemperat | distemper at
other other other other
locations. : locations. locations. locations.

T Only oh main platform.

* To be provided for all new work. For existing work, it can be provided wherever traffic
diversion/protection of surface during setting period is possible.

o Mastic fioering is not to be used for home platform,

= The top surface of coping stone should be indented by XPM or some other method.
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Note : i) In case existing flooring / finish are different from list above, there is no need of immediate
repiacement / change unless needed fo be replaced on condition basis.

ii) Vacuum dewatered concrete without reinforced with fiber can also be provided wherever
considered necessary with the approval of Sr DEN / Dy Chief Engineer,

it} Exterior finishes shail be provided by Raliways as per local conditions.

13
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Shed

3.2 DETAILS OF ROOFING MATERIALS FOR VARIOUS AREAS IN STATION BUILDING
S | Name of Category of Stations
L item Al A | B | c | b E F
8. | Roofing Materials (Covered Shed) -
1. ¢ Passenge | 1.* " | . % Precoated | 1.# Precoated 1. P Non- 1. B Non- 1. B
r Polycarbo Polycarbo | galvalume galvalume i asbestos high ashestos Non-
Piatforms nat? sheet | natesheet | iron profile iron profile  :  impact high impact | asbestcs
roofing. roofing. | sheet roofing sheetroofing | polypropylens e
b FRE i2. B Non- : reinforced palypropyle !’ugh

H 2.% 2. # asbestos hlgh ' p Non- cement ne. |mpac‘

i Precoated | Precoated . Impact asbestos high |  coloured reinforced | polyprop
galvalume galvalume | polypropylene |  impact . sheets as per cement ylens
iron profile iron profile | reinforced polypropylene : 1S 1 14871, coloured reinfarce
sheet sheet cement reinforced 2. % Precoated sheets as d
roofing raofing coloured cement gaivalume iron per caman

. sheets as per coloured profile sheet (S - 14871 R—

3.$ 3. $ IS ; 14871. sheets as per roofing B b sheet
Aluminium | Aluminium |3 $ Aluminium IS: 14871. 3. p Bamboo <) ST oes
shoot bt sheet roofing. |3. $ Aluminium corrugated corugated | asperlS
roofing. roofing. sheet sheet roofing sheet : 14871 .
roofing. as per IS: roofing as
| 15476.
Goods Platforms! | B Non-asbesios high impact polypropylene reinforced cement coloured sheets as per 1S : 14871

Note : In case existing material is different from list above, there is no need of immediate replacement unless existing

material is needed to be replaced on condition basis.

14
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* Polycarbonate sheef reofing: :
a} Technical Detaits: As per Indian Railways Unified Standard Specifications- 2010 Vol. | Para 10.11.8, page 408

b} Pelycarbonated roofing shall be provided for lighting/aesthetic purposes as per local requirement with the approval of
Zonal Headquarters.

# Precoated gaivalume iron profite sheet roofing:
a) ltem no. 109230 of USSOR-2010, Northern Railway
b) Technical Details: As per indian Railways Unified Standard Specifications- 2010 Vel. | para 10.44 page-446

$ Aluminium sheet rocfing:

a) lem no. 108140 of USSOR-2010, Northem Railway

b) Technical Detaills: As per Indian Railways Unified Standard Specifications- 2010 Vol. | para 10.43 page-445-446
B Non-ashestos high impact poiypropylene reinforced cement coloured sheets as per IS: 14871:

a) Item no. 103010 of USSOR-2010, Northermn Railway

b) Technical Details: As per Indian Railways Unified Standard Specifications- 2010 Vol. 1, Para 10.5, Page 398 Non -
Asbestos cement corrugated sheet shall be as per IS: 14571

1 Bamboo corrugated sheet roofing as per IS: 15476:
a) ltern no. 109130 of USSOR-201Q, Northern Railway
b} Technical Details: (As per Indian Railways Unified Standard Specifications- 2010 Val. |, para 10.41 page-443-444)

15
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3.3 Workshop Fioering
SL Flooring Type Type Of Use Flooring Standards
| (i) | Hard surface for heavy | Movement of  vehicles | 1. Consolidated & compacted subgrade with a
loads jorkiiits and cranes for cross slope of 1in 60.
loading/ unloading . 2. In case of poor subgrade soils e, black

cotton, clay, silt, marshy land etc. 150mm |
thick layer of coarse material i.e. granular :
material like sand, quary dust etc. / moarum to
be provided,

3. Overlay of 75mm thick Consolidated &:
compacted stone soling using §0 mm nominal :
graded stone aggregate.

4. Overlay of 78mm thick PCC layer of M10
Mix/1:3:8 nominal mix, well compacted, with
20mm nominal stone aggregate.

8. The top layer will consist of 150mm thick M-30
concrete with 20mm nominal size stone
aggregate, vacuum de-watered (panel size
not more than 3m for construction joint),
smooth finish and mixing of polypropylene
fiores in the top 35mm with 10mm nominal
stone aggregaie.

Proper cross slope should be provided to
ensilre that there is no stagnation of water
on the surface.

{ii} |Hard surface for very | Dumping scrap efc. and in | 1. Consolidated & compacted subgrade with &
heavy and impact | ciher shops where impact cross slope of 1 in 80.
fcads load comes 2. In case of poor subgrade soils i.e.. black,

16
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cotton, clay, siit, marshy land etc. 150mm
thick layer of coarse material i.e. granular
material tike sand, quary dust etc. / moorum to

be provided.
Overday of 150mm thick Consoclidated &

compacted stone soling using S0mm nominal
graded sfone aggregate.

Overlay of 75mm thick PCC layer of M1Q
Mix/1:3:6 nominal mix, well compacted, with
20mm nominal stone aggragate,

The top layer will consist of 150mm thick M- 30
concrete with. 20mm nomina! size stone

aggregate, vacuum de-watered (panel size .

not more than 3m for construction  joint),
smooth finish and use of Ironite/ Hardonate
material in the tap 15 mm with 6 mm nominal
stone aggregate.

Or
Top layer to be laid with 40mm thick Mastic
asphalt/Bituminous concrete with
recommended preparatory laying

arrangements.
Froper crass stope sheould be pravided to

ensure that there is no stagnation of water
on the surface.

{iti)

Acid Proof flcor and
walls

Battery shop

Consolidated & compacted subgrade with a
cross slape of 1 in 60.

. In case of poor subgrade soils i.e. black

cotton, clay, silt, marshy fand-etc. 100mm
thick layer of coarse material i.e. granular

17
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material like sand, quary dust et¢. / moorum to
be provided.

compacted stons soling using 50 mm nominal
graded stone aggregate.

Overlay of 78mm thick PCC layer of M10
Mix/1:3:6 nominal mix well compacted, with
20mm nominal stone aggregate.

The top layer will consist of 100mm thick M-20
concrete with 20mm nominal size stone
aggregate, vacuum de-watered (panel size
not more than 3m for construction joint), rough
finish and Acid resistant tiles conforming to IS
4457 in floor and dado.

Proper cross slope should be provided to
ensure that there is no stagnation of water
on the surface.

Overlay of 150mm thick Consolidated &

(iv)

. Epoxy coafed floor
finish for specific
shops

Heavy duty Shops where
floor gets dirty due to spill of

: oiifgrease efc, and where

cieaning arrangement is
avaiiabls.

1.

-

Consolidated & compacted subgrade with a
crogs slope of 1in 80.

In case of poor subgrade soils, 100mm thick
layer of coarse material/moorum to be
provided.

graded stone aggregate.
Overlay of 758mm thick PCC laysr of M10
Mix/1:3:6 nominal mix, well compacted, with
20mm stone aggregate.
The top layer will consist of 150mm thick M-30
concrete with 20mm nominal size stane

Overlay of 150 mm thick Censolidated &
compacted stone soling using 30 mm nominal .

18
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aggregate, vacuum de-watered (panel size
not more than 3m for construction joint),
smooth finish and use of ironite/ Hardonate |
material in the top 15mm with 6mm nominal
stone aggregate over which epoxy coating be
provided. .
Proper cross slope should be provided to
ensure that there is no stagnation of water
on the surface.

I V)

Approach Road

i Heavy duty road for
. movement of [oaded trucks.

1. Consolidated & compacted subgrade with a

cross slope of 1 in 30 to be provided.

2. In case of paor subgrade soils, 100mm thick
layer of coarse material/moorum io be
provided.

3 (a) Overlaid by three layers of stone aggregate
of various gradings with consolidation with
roller of 8 to 10t capacity as under :

i) RBottom layer - stone aggregate of size
90mm fo 45mm inciuding stone screening
of 13.2mm ~ 230mm thick.

ii) Middle tayer — stone aggregate of size
B83mm to 45mm including stone screening
of 13.2mm — 100mm thick.

i) Upper layer — WBM layer with stone
‘aggregate of size 53mm to 22.4mm
including stone screening of 11.2mm -
75mm thick.

3 {b) Dense Bitumen Macadam (DBM) -75mm.

4. Top layer to be laid with 40mm thick Mastic

asphalt/Bituminous concrete with

19

I



1063

. Edge protection by providing curb stones or by

recorminended preparatory laying
arrangements.

providing edges.
Proper drainage system should be designed
and executed alongwith road construction.

(vi} : Heavy duty floor for
machinery  involving
vibrations in flooring

workshop.

like lathes efc. in:

Far locations where
machines need to be
installed.

. Consolidated & compacted sub-grade with a

cross slope of 1 in 60.
In case of poor sub-grade soils, 100mm thick
layer of coarse material/moorum o be
provided.
Overlay of 150 mm thick Consolidated &
compacted stone soling using 50 mm nominal
graded stone aggregate.
Overlay of 75mm thick PCC layer of M1i0
Mix/1:3:6 nominal mix, well compacted, with
20mm nominal stone aggregate.
RCC Slab M30 grade 100mm thick for small |
machines with normal vibrations and for :
heavy and high frequency machine RCC slah :
should be got designed by vendor according
to the static and dynamig load on the floor and
size of pockets required for installation of.
rmachines. ' :
A top layer of 56mm thick cement concrete !
ftooring
With “Harderete” concrete hardener topping |
may be provided. |

20
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Annexure 1
- R ) : "-r':ﬁ;\"t"'i-;‘?’l -
B T e b
:
;
COVERMTAENT OF MDA E
MIMISTHY OF BAILWAYS !
(RAILWAY ROARD)
P, OGBS /04 - peyw ol datad  0.8.2008
[Hroclor General -
: BOS3
Manak Magar
Lucknowy.

. Sub. Spocificaiiuns for seee of passtnger amonitizs fems D stations
I . deyelnood by Southem Radlvay.

- _ Vaof - ERVRDSOS betier Mo WKSANSRIEHS doted 3.9.2008,

Spedfications for passonger amarilies Rams @t stations
submiiled by BS0 in Rallway Saard nffice wicke above referred letter
hes hreen conskdornd.  Specifications have baen moditled iy Boord's
afffipe and spgroved B Doard {ME). Final approved spoaifications 60
te passanger amcnlies Rems at stefions are enclosed as Aiere
for jzsultg a5 & guldfine e Al 2oma; rdlvays by ROS0.

DA As 200V {4, S ilakra)
Dirgetar § Land & Amenlins

RN
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A

‘{-‘""ﬁ,

Ceprcramem of india - hiniary of Hadways

Besoareh Desips & Stosideeds Dogmisiinm,
Muzeak Nacar, Euckaga—§ [

C3gm E!F-.-ﬂ'

e ohe- Frs A532-265556

Mo WESWHLSES Faztod 27A80Y

Fenecnl Mlangper (CL NI Railway, Maliganm, Guwahatt,

Frincips) Chief ¥agineery Chiel Exghieer pOoard.),

L, ER, ECR, BColk. NIt MNCE. MER, MNFR,

NWER, SR, ACH, SERL BECR, SR, W WER

Chiel Adminlslralive OMficery Chicl Eagincer Constraction {Coerd.),
CR. TR, FCR. BCoR, NR, NER, NER, BWIE S

SR, SER, SECTE. SWR.WR, WOR

Sl Slavnfardization of Aoorieg ofc, i staliog premises,
Ltel: [Py This ooffice Teller Mo, WESWSDSFS dated 21,1008,

. Fhe stasdards sppeoved by the Shoard shall be followed for ofl new vworksimajor
wenavieton vworke, In case the ecstbng (fooeTinish i ditforant Gons Qe proposed one, there it

fo need of ienebale replecomentichange wiless aeeded 1o he replaced o condition basts,

o

‘ g
Ensiz Az above [5. M. hahestrdar)
Expofive Diroctoefdarks

Copy tor Lind el ion:-
i- 4 (L&A, Raibway Bowcd
2o Diveetaef IRICINPume

3- CEMWarts Narthen Raibway
d- CEMWarks, South Cortral Reihway
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Annexure-2
o N A0S
@ E"rj,.ﬁ}’ GOVERNIVIENT QF INDIA '
) MNISTRY OF RALMIAYS |
(RAWAY BOARD) Doy ——
P T
'__' v.-.q} 1.a 3 et
DTy U E
M. 2001 Ui 3,52, biewr Dratht, dated 20 -08-2052.
Diroctor Generat,
REE0,
Planak Magar,
Luckaow,

Suly- Sranderdization of foofing smatevat for platform covrering
swond weoekshog Qooiing,

Rel-ROS0s fatter Mo WHSPWNSES05/FS daied 12,9,.2012

Tho tecommondations for Stamdardization of roofing material for platform

eoveddag and woikshop fiooring suimitied by RESO by Ballway Board office vide
above roferred letter has boen conshlored,

Herommaendation have feen approved By Opard{ME) with modiflcatiog
that Bamboo corrugated mnfiog sheet Lo be used i the ares where thal malerat

iz ensily avallable, at DRE catenory siations in place of AL, A, 3 & C category
stations,

o e Final approved sécomemendadions Tor 5tanda:cFIzatiun uf mui‘ng imatedal
e et o platform covering and warkshop §
ol ZETRF RSB TG :

l\%_..—o—'—'_
o
Ihamash Kumat)
ﬂ‘f"‘}{::} "“’Juf_u_ — Olrgcler, Land & Amenities
o Raridwiz Roand
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241 - edwksrdsorigmail.com

Savarartent of India - Minishry of Railways
Research Desighs & Standards Organisatlon,
Manaic Mager, Lucknow-11

WESAKSOEES Datad D, 15.12
Princlpal Chief Engincorf Citef Engineer (Coord.)

CR, ER, ECR, ECOR, Nk, NCR, NER, NEFR,
MWR, SR, S0R, BER, SECR, SWR, WR & WCR

Chitrf Engineer] So-ord), Metra, Kolkasta

Sub: Standardization of renfing wmatesial for platform covering and workashop flacrng.
Rof Relovay Board letler no. 204 YLMBA/SS dated 20.09.2012

Tiwe specilicalion for wotkshap fleoring and passenger amenity doms o statiens-
standardization of reofing material for plalform covering have been prepased  dnr
submilted lo Rajlway Duard. Ralway Poard (MG hay approved (he  specifications.
Spaclications as approved by Board (ME} i enclosed herewith for yous Information and
necussuery ackon poase.

B Y ——
DA A5 atiove . - {Naﬁf?ﬁ;ﬁ:i}f ” .
o Exocutive DirectoriWorks
Copy to:
{1} DireclorIRICEN, Pung, h
(2} Ewacutive Olrector, L & A, Ry Board for kind information
(M Chief Engineer/Genoralforthernn Ralfway ¢ please.
(4 Chief EngnesriWors!Souit Canfral Ratlay
4y GM (Cons iNF Riy. y
{  CADHAN Zonat Relivays. for  kind  inforemation
{6} Ghisf  Englhesr - COREfMahabad, ¢ and nocessary aciion
GO Chitrariah, DEWWaranas!, RGPHKapurthals, - plesso,
ICFIChennal, RWFBangtum, DMAEatiala, s
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Annexure-3
The progress of this item from 1% to 5" WSC is given below-

. 1" WSG Meeting Recommendations:-

Committee recommends that Northern Railway and South Central Ratlway will
compile data in this regard and will forward fo BRSO, RDSO will prepare the

compited note and will present the same in the next meeting. Other Raliways may
also forward their suggestions to RDS0.

Crders of Railway Board -
Committes's recommendations accepted.

. 2" WSC Meeting Recommendatlons:-

Sub-committee constituted in 1% mesting of WSC comprising of NR & SCR had
given their recommendations regarding materiais to be used at different locations.
Committes deliberated on each item. After discussing pros and cons of issues

. and_make draft recommendations which should be circulated to railways and
Board for finalization in next meeting.

. 3" WSC Meeting Recommendations:-

{i} Good efforts have been made by Sub-committee in framing recommendation.
However, some maodifications are nesded io be made in recommendations :

{a) Heavy duty floor ferrajo tiles mentioned by ER, CR, ER & WR can be
studied for inclusion, if found suitable by Sub-Committee.

(b} Detailed Specifications along with IS Specs, i any along with book
references, whatscever o be refiected regarding each item in notes.

(c) Pavor block in ‘'E’ Class stations in proposed recommendations shall be
avolded and be replaced by concrete items.

27
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{¢d}  Fiber remiorcement, vacuum dewsiered CONcreie used at buik, SeBms
quite good swrface and can be recommended for use by Sub-commiltee in
all categones of stalions.

(e} Marble floor recommended shail be avoided being the soft malerial,

{ On Gangways, use of ceramic tiles needs review. At ‘AY, ‘A’ & °C
Category stations, Flame Granite be recommended for steps of FOBs.

(@Y Heavy duly Cheguered files!/ Concrete Blocks with projected siuds can be
a good surface for edges of platform.

iy At Dadar FOB, about ten years back, some tited surface was provided which is
slift giving good service. CEMMWR shall provide detailed specification of the
same to RDSO for consideration of Sub-Committee.

(i} AR Zonal Raiways shall send their suggestionsfremarks on proposed
racommendations, again circulated during meeting within next 10 days to
RDSO for consideration of Sub-Committee.

() Sub-Committes shall consider economy and fife of material as well as least
maintenance requirement crieria during framing recommoendations. A great
thought need to be put in for finalization of roofing.

{v3 RDS0 should revise recommendations, as discussed above,

Order of Railway Board-

() Standardization of ficoring of platform, concourse & FOB has aiready besn
approved by Ratway Board and instruciions issued vide ROS0's ietter no. WKS/

WSI05/FS, dated 22.9.09 to Zonal Railiways for fﬂ‘rlﬂvﬂng the same as and when o

" reptacement is done.

" (1#)—RDSO should take feedback from the annal Ran!ways on item (l} ahcwe and
make presentation during next meeting of W3C.

(i) Recommendations submifted in regard lo plalform coverings should also be
presenied during next meeting of WSC.

() Sub-Commitiee (EDMMRDS0O, CEAWAMYR & CEM/SCR} shall also propose the
recommendations for flooring in workshops and goods shed ateas and to be
presentad during naxt mesting of W3C.

4. A Meeting Recommendations:-

{1} Standards approved for ooring & finishing at stafion premisas are salisfactory
and do not require any modifications for the time being.

(2) WSC endorsed the recommendations for rocfing material for platform covering
& workshop flooring with following modifications.

28
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5. 5™ WSC Meeting Observation/Recommendations

Committee Ohservations: -

Recommendations have been submitied to Railway Board and the same have been
approved by them on 20.09.2012.

Commitiee Recommendations -

tem is proposed to he closed.
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Annexure C

Railwavs are phasing out asbestos. a suspected

s

The report from an obscure suburban station would have been insignificant
but for the fact that asbestos sheet, which is manufactured from a naturally
occurring fibrous mineral, has been an important construction material for
India’s railways. Most railway stations in India - there are nearly 8000 -
have asbestos in their premises. The sheets are made by bonding asbestos
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fibres with cement. The product is used as roofing and partition material for
stations, workshops and worker’s quarters. It is also used as insulation
material in places with extreme weather.

But studies have shown that asbestos fibre can be dangerous. The American
federal public health body, the Agency for Toxic Substances and Diseases
Registry (ATSDR), says that the fibre, if inhaled for a long period of time, can
cause asbestosis, or scarring of lungs. The material can also cause pleural
diseases, where there is a change in the lining of the lungs. In some cases,
inhalation of the fibre can cause cancer. ARSDR says that not everyone who
comes in contact with the material develops health problems and that it is
people with other preconditions who are more vulnerable.

The plan to replace asbestos at railway stations with metal, which was
started a decade ago, is now a major project. Recently, the railways
announced that all new railway stations will have metal sheet roofs.
Asbestos roofs at older stations will be phased out. “Metal sheets look
appealing as they are pre-painted. They do not break; they only bend on
impact while asbestos has to be painted after it is installed, and it can
break,” a railway engineer had told this reporter.

Asbestos manufactures say that the alarm over asbestos is unwarranted, as
only some products made from the material are dangerous to health. The
Asbestos Cement Products Manufacturers Association (ACPMA) says that
groups campaigning for the phasing out of asbestos are often supported by
manufacturers of iron material who will benefit if mining and manufacturing
of asbestos is banned. During the hearing of a writ petition asking for
restrictions on manufacture and sale of asbestos product, the ACPMA had
blamed ductile cast iron producers of supporting litigation aimed at asbestos
makers.

“Actually, as far as we are concerned, health-wise there no problem in the
manufacture, sale and distribution of what you call asbestos in India,” said G
Vivekanand, chairman, ACPMA.

An asbestos manufacturer told this reporter that asbestos as a raw material
is harmful. “So, precautions have to be taken during manufacturing and
packing. But in roofing sheets, asbestos fibre is bonded with cement and
cannot escape into the air,” said the representative of a firm.
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According to Vivekanand, the concentration of asbestos fibre in Indian
products is low - as little as eight percent. “It is certain types of fibres, used
as insulation material, which are problematic. The fibre is a naturally
occurring substance and our products are made scientifically and are safe,”
said Vivekanand. “The railways may decide to use other materials for
aesthetic purposes; it is their outlook, but asbestos sheets are longer lasting
than metal, which will last only a few years.”

ACPMA says that the railway’s decision to reduce asbestos use does not
affect them much. “Right now we are not in government construction. We
are able to sell the material outside,” said Vivekanand.

But groups like Ban Asbestos Network of India (BANI), a group creating
awareness about the possible hazards of asbestos, have been campaigning
against the use of asbestos. The group said that health concerns about the
material have prompted countries to ban the manufacture.

Disposal of the asbestos retrieved from railway will be a tough task as the
material is used widely. Asbestos products that are breaking down can
release the fibres in to the air. According to BANI, there is probably no
public building in India that does not use the material. The railways have
said that they will be using ‘scientific’ landfilling methods to dispose of the
asbestos waste.
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asbestos roofs

Indian Railways plans to stop using asbestos - a suspected carcinogenic banned in nearly 50 countries - gf

https://mumbaimirror.indiatimes.com/mumbai/other/railways-turns-over-a-new-roof/articleshowprint/15931758.cms?prtpage=1 1/2



5/2/24, 10:16 AM 1 ®H7'=1y7tums over a new roof
station roofs and partitions. It is shifting to metal, which weighs less, 1s low maintenance and aesthetic.

After tobacco, asbestos is the most studied cause of lung cancer. Research has shown that exposure to
asbestos fibres leads to a six-fold increase in carcinoma, or malignant cancer.

“Metal sheets look appealing as they are pre-painted. They do not break; they only bend on impact while
asbestos has to be painted after it 1s installed, and it can break,” said Rajeev Tyagi, senior divisional engineer,
Central Railways.

In Mumbai, metal roofs have replaced asbestos ones at many stations. The pedestrian bridge at Vidyavihar
station on Central Railway 1s being fitted with painted metal roofs and partitions.

Railways will not get rid of the asbestos at one go because 1t will be too expensive and logistically
impossible, as the material is used in nearly 7,000 railway stations across India.

“We will continue to use asbestos. Though commuters do not come in direct contact with asbestos, the
material i1s known to be carcinogenic. To address such concerns, the manufacturing process has been
improved to make the product safer. Nevertheless, we are shifting to metal or aluminium,” said Tyagi.

Asbestos manufacturers insist it is safe. “Asbestos as a raw material 1s harmful. So, precautions have to be
taken during manufacturing and packing. But in roofing sheets, asbestos fibre is bonded with cement and
cannot escape into the air,” said Jaywant Mehta of J K Overseas, a firm selling asbestos products.

But environmentalists are sceptical. Gopal Krishna, co-ordinator of Ban Asbestos Network of India (BANI), a
group creating awareness about the possible hazards of asbestos, said, “Asbestos 1s not safe. Nobody disputes
its carcinogenic properties even though manufacturers have been carrying on propaganda that, with safe and
controlled use, it 1s harmless. It is not for nothing that 50 countries have banned its manufacture. [But] There
1s probably no public building in India that is asbestos-free.”

Doctors say that people exposed to asbestos fibres can develop asbestosis, a chronic inflammation of the
lungs. “A person develops this condition after prolonged exposure of up to a few decades,” said Dr N T
Avhad, head of department of respiratory diseases at the Lokmanya Tilak Municipal Hospital in Sion.

BANI estimates that 30 people die in India every day of asbestosis. In January, the Kerala State Human
Rights Commission ruled that all schools in the state should be made asbestos-free.

Asbestos Poisoning

ASDESTIOS poISONINg can occur wnen narmrul aspestos I1Ders are releasea 1nto e air and nnaiea or ingestea.
It can lead to cancer, mesothelioma, pulmonary hypertension, immunological effects other respiratory and
digestive damage. The symptoms may not appear for 10 to 50 years after initial exposure. Asbestos exposure
is particularly threatening for those employed in building and construction, automotive, railroad, shipyard,
and factory. 92

https://mumbaimirror.indiatimes.com/mumbai/other/railways-turns-over-a-new-roof/articleshowprint/15931758.cms?prtpage=1 2/2
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Annexure D

HOUSE OWNERS' GUIDE

10
ALTERNATE ROOF
COOLING SOLUTIONS

National Disaster Management Authority
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Heatwave Action: House Owners' Guide to Alternate Roof Cooling Solutions, April 2021

NDMA would like to thank SEEDS and the Global Network of CSOs (GNDR) for their support
in design and development of this House Owner's Guide.

Published by:

National Disaster Management Authority (NDMA)
Ministry of Home Affairs Government of India
NDMA Bhawan A-1, Safdarjung Enclave

New Delhi - 110029

April, 2021

The House Owner's Guide has been adapted in part from
The Handbook on Achieving Thermal Comfort Within Built Environment, TARU, 2014

The authors would like to thank Shri Anup Kumar Srivastava, Senior Consultant, NDMA for his
valuable contribution in reviewing this Guide.

94



Introduction

As average rise in temperatures are set to reach 1.5 degrees, the
number of heatwave spells in the country are rising rapidly.

During peak summer seasons, indoor temperature can rise up to
45 degrees. With heat island effect in urban areas, the impact is far
more severe on people's health, family expenditure, and
productivity.

This handbook aims to guide home owners with roof cooling
solutions using techniques and material that is affordable and easy
to use in existing homes. Due consideration has been made for
prevailing building typologies and varying geo-climatic zones across
India.

House owners can use this handbook to select solutions that are
best suited to their location, affordability and ease of
implementation. It is generally advised to implement under
professional supervision. All safety precautions may be taken while
carrying out such works. Those who may be planning to build a
home in the future may refer to the last section for general tips on
mitigating effect of heat gain through sensitive planning, orientation
and design layout of their homes.
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Impact of Heatwaves

Resilience Strategies

Alternate Roof Cooling Solutions: The Working
Cooling Solutions for Existing Homes

Cool Roof: Bamboo/Thatch Screening
Cool Roof: Green Net Shading

Cool Roof: Mist Cooling System

Cool Roof: Cool Roof Paint

Cool Roof: Gravel Roof

Cool Roof: Modified Bitumen Menbrane
Cool Roof: Thermoplastics Membrane
Cool Roof: Heat Insulation Tiles

Cool Roof: Hollow Concrete Tiles

Cool Roof: Inverted Earthen Pots

Cool Roof: Mud Phuska

Cool Roof: Extruded Polystyrene (XPS sheets)
Cool Roof: Lime Concrete

Cool Roof: Broken China Mosaic

Cool Roof: Cellulose Fibre

Cool Walls: Paints & Finishes

Cooling Solutions for New Homes
Planning and Orientation
Fenestrations and Shading

Cool Walls

| G P - S

Contents
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*0n an average Indian family spends Rs 1000-2500 per month towards health expenses which increases during summers

Energy

“on an average, electricity bills increases by 15%-20%
during heatwave for an urban household”

Temperature rise has led to an increase in need for space coolina.
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Cool Walls Paints & Finishes
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Lo N7 =L
4 b @/ Sloping Roof

Do It Yourself Technical expert

Existing

Heatwave Action: House Owners' Guide to Alternate Roof Cooling Solutions

Composite

Temperate

Cold

Flat Roof




1087

DAY NIGHT
Heat is absorbed by the Radiates it in night increasing
buildings in the daytime the internal temperature

Cool Roofs through use of reflective materials and
techniques, help in reducing heat absorption and

improving overall thermal comfort of the building.
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ALTERNATE
ROOF COOLING
SOLUTIONS
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Cool Roof
Bamboo, Thatch & Palm Leaves Roof Screen

Bamboo, Thatch & Palm leaves are locally available across India and
can be installed as a secondary roof screen thereby reducing the

hamtime~ ~AFFAAt

Ridge is the weakest
point of thatch roof

@ Prone to fire risk

;r‘/ \‘ r{, \\‘ ,a‘, \’

i | Medium to High 1 16 - 8 Months . ? | <Rs 100/sqft

\\ JJ .\ m {I \\ IJ

Step 1 Step 3
Clean the roof surface to Fix the bamboo frame Lay the thatch/leaves on the
remove dust and particles on to the roof frame and tie with rope

104
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U to hard materials

’!' ‘\\ :rl \\‘ rz’ \
\ I Medium ! | 2-3 Years y % | Rs 150-200/sqft
‘\ /lf \\ ,!J \\ J!
Clean the roof surface to Fix the metal Install the Green net
remove dust and particles frame on roof on to the frame
105
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Install the mist

cooling system on
the roof

Adjust the pressure
of water to create mist
environment

1091

water is sprayed to ensure
evaporation quickly

Avoid ponding of water on
roof surface to prevent
damage to roof
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Clean the roof Add water to Use brush or Apply first coat Apply second

surface with requirement roller for and allow it coat and allow
water and with paint and application to dry for 3-4 it to dry for 48

remove dust stir thoroughly of paint hours hours

Heatwave Action: House Owners' Guide to Alternate Roof Cooling Solutions 1 0.}0
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Step I ™. 1 Step2 % " Step3
® ) S @ > f
N ;
Clean the roof surface with Apply the asphalt or bitumen Apply marble chips or white
water and remove dust as base layer on roof surface gravel for more reflectivity

11
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Clean the roof surface Roll down the sheet on Fix the bitumen sheet with Apply white coating to

to remove dust and roof surface cold adhesive or hot asphalt make roof reflective
other particles using torch down method

Heatwave Action: House Owners' Guide to Alternate Roof Cooling Solutions 10 éz
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Clean the roof surface to remove
dust and other particles

13
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Roll down the sheet on
roof surface

Fix thermoplastic membrane using
adhesive & heat welding

110
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W is necessary

Ceramic tiles are fragile

111
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_- 0" A
'+ ¢ D

Prepare and apply
mortar with
cement - sand
ratio of 1:4 on roof

15
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- -

Spread cement
slurry on mortar
layer for bonding

——— -

Wet the rear side

of tile with water

and put them on
mortar

Clean the tiles
with wet sponge
and allow it to dry
for 48 hours

———p -

%

Fill the joints with
pointing material
(white cement+
pigment)

112
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———p —— - -

‘o ) & ) @

Spread cement slurry of Lay inverted earthen Prepare and lay cement
roof surface for bonding pots over wet slurry concrete over the pots

Heatwave Action: House Owners' Guide to Alternate Roof Cooling Solutions

F

Finish the surface
with IPS or Tiles

113°
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Prepare mud phuska
and lay it over the
waterproofed roof slab

17

-

———p -

Manually level and
compact the mud

1099

———p - ———p n

Fill the gap in brick tiles
with cement grout admixed
with waterproofing grout

Lay brick tiles over the
compacted mud

114
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Lay cement Lay XPS sheets Place the vapour
mortar bedding over the bedding barrier plastic
layer for bonding mortar sheet over XPS

sheets

Heatwave Action: House Owners' Guide to Alternate Roof Cooling Solutions

T

;" /’

Lay cement
concrete over
waterproofing

layer

e

Finish the floor
with IPS or tiles.

1158°
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. iy /e, |
j e ' + & | Y i ;
(> W Y Wi
Prepare lime Lay lime concrete Cure the lime Spread a layer of Finish the floor with
concrete by over the roof concrete for 4-5 cement mortar tiles
slaking lime and days
brick bats
19
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Step 1 Step 2
j ¢ s
' + “ i | j.}
' . 4
Prepare and lay bedding Lay broken
mortar over ceramic tiles over
waterproofing layer cement slurry

Heatwave Action: House Owners' Guide to Alternate Roof Cooling Solutions

Step 3

Fill and finish the gap with
white cement slurry

117°
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Prepare and lay cement
concrete mixed with
thermocol balls.

21
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e

Lay 20 mm thick cement

plaster over thermocrete.

e

Finish the surface
with IPS/Tiles

118
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—— —— -

Prepare and lay mortar mix Lay 20 mm thick cement
with cellulose fibre and cement plaster over cellulose

Heatwave Action: House Owners' Guide to Alternate Roof Cooling Solutions

———p -

Finish the surface
with IPS/Tiles

119



Paint

Color

Light colored
exterior walls reflects the
solar radiations thereby
reducing the heat gain.

1105

Texture

Textured surface
treatment increases the
surface area of the wall

and reduces the heat gain.

Cladding

Curtain walls and dry-
stone cladding reduces
direct heat gain of the
walls by creating a cavity
between two surfaces.
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COOLING SOLUTIONS FOR NEW HOMES

Planning & Orientation site Orientation

Fenestrations & Cross Ventilation
Shading Exterior shading devices
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Reinforcement
Bars

1108

Less time consuming

Water Resistant

Maintains room
temperature and
Sound proof

Reduce the cost of
materials in
construction

123
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< _-" construction

Not suitable for multi-
stoyred/ load bearing

structures
A i i | ' 1 P AT G T T [ o Xzl b v £
v o
o,
M Reduce the cost of
materials in

construction

Air pockets makes it a
better insulation material

Mot suitable for multi-
stoyred/ load bearing
structures

27
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Vertical Green Pergola Trellis & Creepers
126
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Clean the roof regularly with soft broom.
Rainwater drains should be free of obstructions

Save unforeseen cost Increases life of the

building

Heatwave Action: House Owners' Guide to Alternate Roof Cooling Solutions

Avoid keeping scrap & heavy
items on roof
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Timely repair the small damages

Long-term thermal
comfort
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Annexure E

PARLIAMENTARY DEBATES

RAJYA SABHA

OFFICIAL REPORT (FLOOR VERSION)
(PART-II)

CONTENTS

Papers Laid on the Table (pages 1- 6)
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DR. JITENDRA SINGH: Sir, the hon. Member's concern is well-taken but | would like
to share with him that it is something which has been there right from the beginning.
We have the Atomic Energy Regulatory Board, which is the overall umbrella, under
the aegis of which the IREL also functions. Not only in this but also in other
issues, which are required to be guarded or monitored, due exercise is done. In
fact, | would rather solicit support or cooperation of the public representatives in this
regard. At some of the places where we undertake a project, we see that undue
apprehensions are created in the minds of the public. For example, we have a huge
source of uranium in North Eastern State of Meghalaya but it got stuck. In
Rawatbhata, we were about to put up a plant, but it has been stuck for the last two,
three years. All the due caution is taken wherever this mining is done or even where
the reactor is set up. These are only the apprehensions. Somebody says that there
will be epidemic of cancers happening or something like that although we have
provided studies to the contrary. We did a small in-house survey to see how many
scientists working in Bhabha Atomic Research Centre died of cancer due to radiation.
You will be surprised to know that there was none. There were two, three unnatural
deaths and one or two deaths due to cancer which was not related to radiation. So, |
think, it is the responsibility of all of us to allay these fears. In some of the countries,
now the mining and reactors are being established even in the residential colonies or
in their close vicinity.

MR. CHAIRMAN: Q.No.77.
Fees for OCI card scheme and its management

*77. SHRI MOHAMMED NADIMUL HAQUE: Will the Minister of EXTERNAL
AFFAIRS be pleased to state:

(a) whether it is a fact that there has been misapplication of fees in the overseas
citizenship of India (OCI) card scheme leading to a revenue loss of Rs.58.23
crores;

(b) if so, the details thereof and the reasons therefor;

(c) whether it is a fact that some financial irregularities have been reported in
setting up of Indian Cultural Centres in Paris and Washington; and

(d) if so, the details thereof and the reasons therefor?
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ra A Jia;

THE MINISTER OF EXTERNAL AFFAIRS (SHRI S. JAISHANKAR): (a) to (d)
A statement is laid on the Table of the House.

Statement

(a) to (d) The Comptroller & Auditor General (CAG) of India is considered as an
institution that is helpful in promoting good governance. lts findings are useful tools for
all concerned, including the Ministry of External Affairs (MEA), to further improve its
performance. On 20.12.2022, the CAG tabled Union Government (Civil) Compliance
Audit Observation Report No. 24 of 2022 in Parliament. The Report contains audit
findings arising from compliance audit of financial transactions under 54 grants relating
to 28 Civil Ministries/Departments/ Constitutional Bodies of the Union Government
under the general and social services sectors and central public enterprises.

The Report also has observations on fees for OCI card scheme and its management
as well as setting up of Indian Cultural Centres in Paris and Washington. The property
for Indian Cultural Centre at Paris was purchased in the year 2011 whereas in
Washington, it was purchased in 2013. These properties have faced certain challenges
in preparing them for their intended use after their purchase, including delay during
Covid period.

As per existing guidelines on outstanding Audit paras, Action Taken Notes (ATN) on
paragraphs mentioned in the CAG Report are to be furnished to the PAC through e-
APMS Portal. The ATN in respect of OCI Fee and setting up of Indian Cultural Centre
at Paris has been uploaded on 30.01.2023 and 08.02.2023, respectively.

SHRI MOHAMMED NADIMUL HAQUE: Sir, the Comptroller and Auditor General of
India has pulled up the Ministry of External Affairs for revenue losses and improper
financial management in a recently-released audit report. My question is: Does the
Ministry have any planned compensation mechanism in order to recover the revenue
losses of Rs. 58.23 crores occurred because of misapplication of fees in the OCI Card
Scheme?

SHRI S. JAISHANKAR: Sir, | would like to inform the hon. Member, through you, that
the Ministry of External Affairs extends a number of consular services like passports,
visas, attestations, OCI, PIO, etc. Each of this is a charged service. Because these
are rendered outside the country, there are rate of exchange issues which come up.
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These are all services which came up at different points of time. So, instructions in
each case were sent individually. Now, because whenever there is devaluation or
revaluation, there is re-fixation of the rate of exchange. In 201/, instructions were
sent regarding re-fixing of the rate of exchange. On the CAG paragraph, Sir, | want
to say here my own experience of audit and of CAG. | believe they are a very
essential part of good governance. They help us to look at imperfections in our
process. So, CAG brought to our attention two sets of issues. One is related to the
UK. In the case of the UK, there should have been, according to the CAG Report, a
23 per cent increase in the fees which was charged. But our Mission in the UK took
the view at that point that this would have a very dampening effect on the tourism
from the UK to India and, therefore, limited it to 10 per cent. So, they did it what they
considered to be the right policy decision. In the particular case of 17 other Missions
and Posts in Europe, they were under the assumption that the instructions were
applied to visas and not to OCI. So, they did not make the necessary changes.
When this matter came to our attention, before the matter was actually taken up by
the CAG, we had issued instructions in 2020 to rectify the process. So, what we have
tried to do is to put systemic checks because that is the nature of the CAG process.
The CAG wants us to make corrections so that such a mistake does not happen
again. So, we have instituted quarterly reporting which is monitored through the e~
SamikSha process so that the rate of exchange on all services is monitored quarterly.
Every month, the head of the consular wing is also required to report to the head of
Mission or head of Post. And there is a mandatory revision every April so that
whatever happens is not slipped up due to bureaucratic delay and there is a unified
way of all services so that this kind of situation does not occur in future.

SHRI MOHAMMED NADIMUL HAQUE: Sir, there has been setting up of Indian
Cultural Centers abroad. A Center was taken up in Washington DC at a cost of 5.75
million dollars in 2013, and in Paris, it was taken up in 2011, which is now encroached.
In the answer, it has been given that these properties have faced certain challenges in
preparing them for their intended use.

MR. CHAIRMAN: Your question, please.

SHRI MOHAMMED NADIMUL HAQUE: Sir, my question is: What is the plan of action
and why has such a casual answer been given?
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MR. CHAIRMAN: Hon. Member, the answer was very comprehensive. | am sure you
will take note of it. And if there is an issue, you may discuss with the hon. Minister at
mutual convenience.

SHRI  MOHAMMED NADIMUL HAQUE: Sir, if | am allowed to ask,
...(Interruptions)...

MR. CHAIRMAN: No, please. ...(Interruptions)...

SHRI S. JAISHANKAR: Sir, in the case of the property in Washington, it was acquired
in 2013, and in the case of the property in Paris, it was acquired in 2011. They were
acquired for the purpose of cultural center. Typically, when properties are acquired,
not built Greenfield, they need to be modified for use. That is the information which |
was trying to convey to the hon. Member through my answer. There was a
modification required to make it ready for use. Now in the case of Washington
property, what happened was that after the acquisition of the property, a certain set
of issues came up while the matter was being processed. There were waterproofing
issues. There were asbestos concerns. There was conservation work which was
recommended by the architect we were looking at. And in all of this, we also faced a
prroblem that the General Financial Rules of the Government of India were at variance
with the American practices. For example, our rules require us to take earnest money
deposit, to seek a performance guarantee assurance bond, and to seek retention
money. These are not American practices. So by the time we resolved this, we
actually had two issues then which came up. One, the Americans made us an offer of
additional land in Washington D.C. Then this raised the question whether we should
go ahead with this project or whether we should be looking at the new land offer
which we got in 2019. The second issue was COVID. Because of COVID, everything
was at standstill for two and a half years. | would like to assure the Member that since
we have a property, we are giving instructions for its usage by the Embassy, so that
the Government asset is not rendered infructuous.

Now regarding the property in Paris, we had again some very peculiarly French
problems. One was that the tendering practices in France are very different from us.
They do not allow a general contractor who has overall supervision. They insisted
that the tender had to be split up into 15 packages which were awarded to ten
different companies. Unfortunately, Sir, one of the companies which was in charge of
structures, partition, ceiling and facade went bankrupt. In our country, by our
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procedures, we could have awarded that work to another contractor. In the French
system, Sir, till the liquidation was done and the court of liquidation appointed
another company to do that work, that company then raised the price and we had to
follow the French practices. But | would like to assure the hon. Member that this
project is 95 per cent done. There are challenges when we work abroad and we have
to reconcile their practices with our rules. | think we have tried to do our best under
the circumstances. | am sure when the CAG paragraph is examined, including by the
PAC, these issues will be presented.

st T1per Rieet : Furafa weley, 3 9 J1eH | A" {3l il | I8 ST argdl
& 1% amexofia ggr #2301 S 9 Us 98 A8@yul a1d HE! &, India is the oldest form of
democracy. JeIfd 89 UTSHRI ofdd fhdid § Ugd o, <ifh Ugell IR IR 5 o
9 Rfea o gafea a8F 9§ @1 &, Riifdh 59 &1 U 9 <@ &, a1 |18¢ 88T R
forat Y&a1 ® & 'our founders looked at the oldest democracy, that is Greece.

MR. CHAIRMAN: Your question.

SHRI RAKESH SINHA: This is unsettling the entire civilisational discourse. &1 CIEEIE]
H41 Sft I8 9didd 6 I8 S BRI Heavd dex 7, 98 A3l # SH & HUR
fE¥hI¥ ol eyl fqeafdernerdi, Si¥ g1ds, Birst # Y& Hr?

SHRI S. JAISHANKAR: Sir, through you, | would like to inform the hon. Member that
this matter has been discussed by us with the Indian Council for Cultural Relations.
We have already initiated activities with various institutions abroad through our
Cultural Centres to emphasise the message that India is the mother of democracy,
that we have a pluralistic and consultative tradition which very few societies, if any at
all can match, and this is very much a work in progress.

SHRI P. BHATTACHARYA: Sir, | would like to know this from the hon. Minister. You
have said that in Paris and Washington, the Indian Cultural Centres are facing some
sort of problems, etc. Besides Washington and Paris, in how many other countries
do we have this type of cultural centres which are actively functioning and spreading
Indian culture in other parts of the world?

SHRI S. JAISHANKAR: Sir, | do not have exact number readily with me but by
memory, | would say that we have about 45 designated cultural centres. | would also
like to inform the hon. Member that today every Embassy and every Consulate of
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100. Summary consensus report of WHO Workshop on Mechanisms of Fibre Carcinogenesis and
Assessment of Chrysotile Asbestos Substitutes, 8-12 November 2005, Lyon. Geneva: World Health
Organization; 2005 (http://www.who.int/ipcs/publications/new_issues/summary_report.pdf, accessed
11 March 2014).
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Releasability of asbestos tibers trom weathered root cement
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ABSTRACT

Chrysotile asbestos fibers were added to roofing products, inciuding ioof cement, for several decades. The
fibers were described as “encapsulated” and therefore inczpabie of being released, an assertion that is
disproved by the study reported herein. Three test paiel: of roof cement from the original container were
exposed to ambient weathering in 2015 and 2016. Two panels were then sampled using the ASTM D5755
microvacuum method. Sampling revealed a iight brown sub-layer under the dark brown surface layer, both of
which crumbled and became friable during sampling. Analysis of the microvacuum samples with
transmission electron microscopy showed that the material on the two panels contained 4,432,000 and
3,320,000 asbestos structures per cmi? with nearly all of the structures consisting of fibers less than Sum
long. Energy dispersive specirometry determined that none of the fibers reported were coated with asphalt.
The presence of free fibers were confirmed by direct examination of the surfaces of the panels and of dust
released from harnidling the nanels via scanning electron microscopy. This study confirmed the releasability of
uncoated asbestos fibers from dried roof cement that was indicated in two previous studies published in 2007
and 2010. These results suggest that the finding of the 5th Circuit Court in 1997 that uncoated airborne
asbestos fibers cannot be released from roof cement, and therefore do not present a potential exposure by
mhalation, was erroneous in retrospect. The_exemption of roof cement from regulation under the
Occupational Safety and Health Administration Construction Industry Standard for asbestos by the Court
should not be relied on by employers of workers who remove weathered asbestos-containing roof cement, and
precautions should be taken against exposure to airborne asbestos fibers during this work.

Keywords:

asbestos, roof cement, fiber release, fiber size, encapsulation, sampling, dermal transfer, TEM, SEM
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INTRODUCTION

Description of Roof Cement Products and Their Use

Roof cement contains an asphalt binder, volatile solvent and non-fibrous additives. It was made with asbestos
fibers by at least one manufacturer until 2004. (" Asbestos fibers were added to roofing products for
dimensional stability, strength, increased resistance to corrosion and rot, and fire retardant properties. @
When the cement is removed by scraping several years or more after its application, airberne dust is
generated.

This article describes the results of tests conducted to evaluate the releasability of asbestos fibers from
weathered roof cement and characterize the population of fibers. It does not discuss aiborne fiber
concentrations resulting from such release, nor does it discuss the health effects of inhaling ke fibers.
Occupational Exposure from Fiber Release

Occupational exposure to asbestos fibers in roofing products is regulated under the Occupational Safety and
Health Administration Construction Industry Standard. @

The regulations were amended pursuant to a court decision that exempted roof cements, mastics and coatings,
but not flashings. ) This exemption was based on the argument that the fibers were “encapsulated” and could
not be released. However, the argument may be valid for the wet product when it is applied as a paste from
the can, but ignores the fact that it is eventually removed in a cry condition.

Fiber release from weathered roof cement has been reported.® ~® but the material has not been previously
tested to determine the availability of fibers for potential release during removal operations. This article
reports on a long-duration ambient exposure fest followed by sampling of the material to evaluate the
releasability of fibers that could result in their inhalation when dried asbestos-containing roof cement is
removed.

METHODS

Determination of Ask:estos Content

A sample of Monsey Plasiic Roof Cement (Monsey Products Co., Kimberton, PA), taken from the original
quart-size container purchased in 1998, was submitted for gravimetric analysis to determine the asbestos
content.'” Gravimetric reduction was accomplished by weighing dry ceramic crucibles with a NIST traceable
analytical balence with a resolution of 0.13img. A sample of the roof cement was placed in the pre-weighed
crucibie and reweighed to determine the initial mass of the sample. The crucible was placed in a muffle
furnace set at 480::°C for at least six hours to burn off organic material. After the six hours, the crucible was
removed from the furnace, allowed to return to a stable room temperature, and weighed again. Next, the
residual material was acid washed to remove carbonates by adding hydrochloric acid and ultrasonicating.
Finally, the remaining sample residue was deposited on a pre-weighed 0.2::um polycarbonate filter, dried,

2
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and weighed one last time. For this study, the filtered residue was examined using a JEOL JEM-1200EX
Transmission Electron Microscope (Peabody, MA) fitted with an AMT digital camera and an AAT SUTW
Light Element Detector and IXRF Model 5501 Digital Pulse Processor (eumeX Instrumentebau, GmbH,
Heidenrod, Germany). This method accurately determines the weight percent of asbestos and other
components by first determining the weight loss of organics in ashing and then the weight loss of carbonates
(and other acid-soluble components) in acid digestion.

Test Panel Preparation and Exposure to Weather

Three test panels were prepared in July, 2015, using non-asbestos resilient floor tile as the subctraie. Each
piece of tile was 7 in by 4 in (17.78 by 10.16 centimeters [cm]) and 1/8 in (0.32::cm) thick. The panels were
covered with a 1/8 inch-thick layer of roof cement taken from the original container. A one-inch strip of tile
was left uncoated at the top and bottom of each panel. The panels were mouvited in a fixture with a clear
acrylic rain shield and suspended vertically on a building, approximate!y seven feet (2.13:m) above ground
level, facing south.

The panels were exposed for a total of nine months in 2015 and 2016 during times of peak seasonal
temperatures at a location west of Austin, Texas. Weather corniditions reported from the monitoring station
nearest to this location are shown in Table 1. Higher average teraperatures occurred in 2015 than in 2016,
with 2016 experiencing periods of rain that were absentin 2015.®

The panels were initially suspended on July 19, 2015, (Figure 1) They were removed on October 18, 2015,
for observation, which was inconclusive regarding the presence of asbestos fibers on the surface. It was
decided to subject them to an additional six months of exposure during the time of peak seasonal
temperatures in 2016. In the interim, they weie stored indoors in a closed container at room temperature. The
panels were re-suspended in the fixture 11 the same location on April 18, 2016, and inclined approximately 30
degrees from the horizortal 1o sitaulate the pitch of a roof. The panels were removed on October 18, 2016,
and stored indoors in & closed container at room temperature.

Microvacuum Sampling ¢t I'est Panels

After visually observing fibers on the surface of the panels after their removal in October 2016, microvacuum
sampling was performed to determine the surface loading of asbestos fibers on the panels. Because
microvacuura sampling was not part of the original testing procedure in 2015, control panels unaffected by
weathering were not prepared.

Two of the panels were sampled according to ASTM D5755. @ The “microvacuum” sampling procedure
consists of vacuuming the surface with a flexible plastic inlet tube attached to a 25-mm air-sampling cassette
through which air was drawn at 2L min"'. On the first microvacuum sample, 25216-C-01 from the center

panel, it was observed that the surface layer, which had weathered from black to dark brown, was crumbling
3
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(becoming friable) and a light brown sub-layer was being exposed. A friable material is one that “can be
crumbled, pulverized, or reduced to powder by hand pressure.” ' In this case, the hand pressure was applied
with the inlet tube attached to the sampling cassette.

After completing the minimum two minutes of vacuuming over 100i:cm? of the panel, the process was
repeated for another two minutes more aggressively to remove more of the dark brown surface layer @long
with part of the light brown sub-layer from the same area. Figure 2 shows the center panel after ccmpletion ¢f
the microvacuum sampling. Note the horizontal and vertical scrape marks from the edges of the inlet tube.

A microvacuum sample was also taken from the left panel for 2m1n 30 sec and submiited as 25216-L-01.
Another sample of the same area was taken for two minutes and submitted as 25210-L-02. The same
crumbling of the dark brown surface layer, exposing a light brown sub-layer, was obseived as on sampling
the center panel.

Analysis of Microvacuum Samples

The ASTM D5755 method generally involves suspending the collecied dusi in a 50/50 mixture of particle
free water and reagent alcohol, agitating the suspension via ultrasenication, and filtering aliquots of the
suspended dust onto membrane filters. Portions of each filter were prepared for examination via transmission
electron microscopy (TEM). Details on the suspension, fiitration, and grid preparation steps can be found in
ASTM D5755.

From the number of asbestos structures counted ¢n the giid and the amount of sample material analyzed, the
number of structures recovered from the sample surface was calculated. The result was reported as structures
per cm? of sampled surface, which for the test panel samples was equivalent to fibers/cm?.

Encapsulation Testing

Any contact with an asbestos-centaining material that leads to the transfer of free asbestos fibers invariably
shows that the asbestos is not entirely encapsulated. Contact with an asbestos-containing material can be
performed directly wiih a iouch of the finger (dermal contact) or with a mildly adhesive sampler (i.e., a Post-
It™ note). '' ~'* For purposes of this study, each tested panel was placed into a High Efficiency Particulate
Absolute (HEPA) hood in case the manipulation caused a release of airborne fibers. The investigator’s hands
were washed immediately prior to testing. A clean fingertip was applied to an adhesive carbon tab on an
aluminum disc. This carbon tab was examined as a quality control sample to ensure contamination was not an
1ssite. The same finger was applied to the surface of the sample, then to a second adhesive carbon tab on an
aluminum disc. This carbon tab was examined to determine if any fibers on the surface of the sample material
were released via dermal contact. While this test is not a quantitative measure of how much fiber is released,
it 1s important to ensure examination of both the negative control and the dermal transfer samples occur at
similar magnifications and across regions of similar size.

4
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Another method for investigating the presence of unencapsulated asbestos fibers on the surface involved
direct microscopic examination of the sample. For this study, a direct examination was performed by cutting
out a small section or “coupon” of the weathered roofing cement with an uncoated new razor blade and
affixing the coupon, face up, to an adhesive carbon tab. Analyses of the negative control samples, dermal
contact samples, and coupons of the weathered applied material were performed via scanning lectron
microscopy using a JEOL JSM-6490LV scanning electron microscope (SEM) (Peabody, MA) coupied with a
Thermo Scientific Noran System 7 energy dispersive spectrometry (EDS) system (Waltham, MA). Each of
the prepared samples were lightly coated with a thin layer of carbon to enhance electrical conductivity.
Results

Asbestos Content

The label on the can of Monsey Plastic Roof Cement has the number 25216 and lists ihe contents as Asphalt,
Petroleum Distillate, Encapsulated Asbestos and Limestone. The cement 102 the can is considered a non-friable
organically-bound material.'* The sample was divided into three sab-samples designated 25216-M-01-1, -2
and -3 and the chrysotile asbestos content determined as 6.73%, ¢.62% and 6.17%, respectively, of the
original weight. This compares closely with the <8.5% asbestos -- not identified as to type of fiber -- reported

(9 and confirms the

for another Monsey Plastic Roof Cement No. 5610 on a I/4aterial Safety Data Sheet
homogeneity of the original product.

This result also mirrored the asbestos content previcusly determined by one of the authors using the same
methodology on four roofing products rmanufactured by the Henry Company as recently as 1996. Those
products were found to contain between 5% and 15% chrysotile asbestos.

Analysis of Microvacuum Sampies

Table 2 shows the results of analyzing the microvacuum samples from the left and center panels. The
“Sampling time, minutes,” “Asbestos structures counted” and “Loading, fibers/cm? “for the left panel are
shown separately foir samples 25216-L-01 and 25216-L-02 as well as for the combined results of the two
samples (LO1 + L0OZ) based on a 100 cm? sampled area.

The D5755 TEM eounting rules used for these analyses only include structures longer than 0.5:jum with
aspect ratios (length:width) of 5:1: or greater. All of the fibers used to calculate the loading met this criterion.
The loading results of 4,432,000 fibers/cm? for the left panel and 3,320,000 fibers/cm? for the center panel
coavert to 4,117,000,000 fibers/ft? and 3,084,000,000 fibers/ft?, which expresses the number of fibers
avaiiable for release in units more descriptive of the quantities of roofing material removed.

Microvacuum Sample Fiber Size Distributions

Fiber size distributions were determined from the laboratory bench sheets by sorting the structures according
to aspect ratio, eliminating the 5.5% with aspect ratios less than 5:1. Next, the remaining fibers were sorted

5
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according to length. The results are summarized in Figure 3 for the combined left panel samples and the
center panel.

Figure 3 shows that 3.1% of the fibers collected from the left panel were longer than 53um and 4.0% of the
fibers collected from the center panel were longer than 5:um. The mean length of the fibers vacuumed from
the left panel is 1.63:jum and the mean length of the fibers vacuumed from the left panel is 177 um.
Encapsulation Testing

The left panel (subsequent to microvacuum testing) and the right panel (prior to any destructive sampling)
were each examined for unencapsulated asbestos fibers by analyzing dermal contact samples and coupons
from the weathered materials. Examination of the coupon samples show that encapsulated, partially
encapsulated, and unencapsulated asbestos fiber bundles were present on the surfaces of the left and right
panels. Examination of the dermal transfer samples from contact with the ieft-and right panels suggest that
unencapsulated asbestos fibers are present on the surfaces of the left and right panels. These fibers were free
to be released by contact as well as more aggressive manipulation during removal (sanding, scraping, or
grinding). Figures 4 and 5 show representative SEM micrographs of unencapsulated chrysotile asbestos fibers
detected on the surface of the weathered right panel (which was not microvacuumed) as well as fibers
transferred through dermal contact with that surface. The fibers shown in these figures were considerably
longer than those detected in the microvacuum samples.

DISCUSSION

The effects of exposure to weather during nine monttis in 2015 and 2016 are illustrated by the microvacuum
results, direct microscopic examination, and analyses of dermal transfer samples.

Microvacuum Sample Analysis

The ASTM method D5755 method is designed to remove and count asbestos fibers and other structures from
the surface of a materiai. The miicrovacuum samples from the left and center panels not only recovered
asbestos fibers on the dark brown surface layer but also those within this layer and in the light brown sub-
layer underneath. This iesulted in sampling the depth -- not just the surface -- of a layer of roof cement that is
representative of the material scraped off during removal by a worker.

The sampiing procedure, while aggressive enough to crumble the thin dark brown surface layer and render
this layer and the light brown sub-layer friable, was not as aggressive as removal with a shovel, putty knife, or
othier ieol by workers.

The test panels were exposed for nine months, whereas roofs are warrantied for up to twenty years. The
degree to which the heat absorbed by the original black surface layer over a period of several years can

degrade the surface layer and convert the underlying cement to a light brown sub-layer devoid of asphalt

192



1178

binder would be at least as great as shown by these tests. The potential for releasing fibers during removal
work would be correspondingly greater.

Figures 6 and 7 are images from TEM grids for two of the microvacuum samples. All of the fibers in these
images are uncoated, except for those embedded in the asphalt particle in the lower left of Figure 7. All of the
fibers reported in Table 2 and used to calculate loading were uncoated.

Fiber Size Distribution

Of the fibers that met the D5755 counting criteria of at least 5:1 aspect ratio, 96.6% were not greater than
Spm long. They would not have been counted by Phase Contrast Microscopy (PCM) using the NICSH 7400
method.""® Those that are less than 0.25:um wide are unlikely to have been resolved and counted. Nor would
these short, thin fibers have been reported by the NIOSH 7402 TEM method "'® which counts PCM-
equivalent (PCMe) asbestos fibers longer than Sp.m and wider than 025;.Lrﬂ with an aspect ratio of at least
3:1.

The distribution of fiber sizes is representative of those releaced during removal of roof cement for the
following reason. The chrysotile fibers used in the manufacture of roofing products are “the finest grade 7
milled mineral” according to Meylan et al.”) QAMA Grade 7 fibers are listed as “shorts and floats.”'” The
product therefore contains very short fibers from compounding ti:rough application and removal, as well as
through the microvacuum sampling performed for this'study. It is likely that scraping with metal hand tools
would be more disruptive than scraping with a flexzitie plestic inlet nozzle during microvacuuming.

The surfaces exposed from this destruciive sampling as well as weathered surfaces not subjected to
destructive sampling were tested for unencapsualated fibers by direct examination of the weathered bulk
material and by examination of particles released through dermal contact.

CONCLUSIONS

“Encapsulation” of Asbestos Fibers

Although it was assertzd in a Court decision that asbestos fibers in roof cement are encapsulated and, in turn,
cannot be released into the air,® the findings presented by this study demonstrate that assertion, which was
based on evidence presented to the Court in 1997, to be erroneous in retrospect. Energy dispersive
spectroscopy (EDRS) of the microvacuum samples was able to identify 295 fibers as chrysotile asbestos, which
would not heve been possible had the fibers been coated with asphalt.

I. © and Sheehan et al. ©

Studies published by Mowat et a several years after the Court decision also present
evidence that disagrees with the Court’s assertion of safety. Mowat et al. © collected air samples during
removal of synthesized and artificially weathered asbestos-containing roof cement and analyzed the filters by
Phase Contrast Microscopy (PCM) and TEM. The NIOSH 7400 PCM method " does not distinguish
between asbestos and non-asbestos fibers, whereas the NIOSH 7402 TEM method ¢ identifies fibers from
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the same filter -- not the same fibers -- by morphology and EDXA to determine chemical composition. The
Mowat article reports 204 fibers in 28 out of 84 samples as chrysotile asbestos but fails to report the number
of PCM fibers. The article does not state whether the fibers not reported as asbestos were rejected based on
morphology or otherwise, or if they were coated with a substance, such as asphalt, that precluded their
identification by EDXA. Nonetheless, chrysotile asbestos fibers were clearly present in the air sampies and
would not have been identified as such had they been “encapsulated.”

Sheehan et al. published the results of a similar study © that subjected synthesized roof cement sainples to
ambient weathering and hand removal methods. The article reports finding asbestos fibers by TEM 1ni a range
of 10 to 64 fibers, but does not report the number of PCM fibers found. The study sheds e Tight on whether
any fibers were reported as non-asbestos because they were not identifiable as astestos by EDXA.

The study described in this article differs from the Mowat and Sheehan studies in the type of TEM analysis

longer than 53 um and wider than 0.25jum, whereas the TEM protcco! in the ASTM D5755 method used for
this study counts asbestos fibers greater than 05um long with ne mirimum width restriction. These fiber-
counting rules are the same as those in the TEM analytical pretocoul in the AHERA rules for clearance
samples for asbestos abatement projects in schools. '® The AHERA approach is more logical to use for roof
cement, a product known to contain primarily short asbestes fibers.
In summary, two previous studies demonstrated that uncoated asbestos fibers are released during removal of
dried roof cement. This study confirms those results and explains the process that renders the material friable
from the forces that crumble and puiverize 1, reducing it to powder. While some fibers may remain
“encapsulated” with the asphalt binder, the analytical procedures used confirmed the release of many more
fibers that were not coated based on direct observation of the weathered surfaces, analysis of particles
released upon contact with the weathered material, and characterization of fibers collected from the
weathered surfaces during microvacuum sampling.
Significance for Werker Protection
This article makes no statements about the health effects of inhaling coated asbestos fibers, but the hazards
from inhaling the vncoated fibers are beyond question. As recently as 2012, roofing products accounted for
consumption of 300 tons of QAMA Grade 7 chrysotile asbestos fiber."'” To the extent that roof cement
accournts for part of the asbestos consumption in relatively recent production, removal of the weathered
material remains a potential health hazard for workers. The 1997 Court decision, erroneous in retrospect, in
part directed OSHA to delete roof cement from the materials regulated under 29 CFR 1926.1101(g)(8)(i1). @0)
However, the studies by Sheechan and Mowat, as well as the study described in this article, confirm that the
removal of dried roof cement constitutes disturbance as defined in 29 CFR 1926.1101(b) of the Construction
8
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Industry Standard. Specifically, that “Disturbance means activities that disrupt the matrix of ACM or PACM,
crumble or pulverize ACM or PACM, or generate visible debris from ACM or PACM.”

In April, 2009, the Assistant Surgeon General of the United States stated that “Activity that disturbs
asbestos, causing these small fibers to float in air, increases the chances of inhalation and the contraction of
asbestos-related diseases. Disturbance 1s what leads to exposure.” @)

Since disturbance of the roof cement during removal is unavoidable, the employer should not feel absoived
from the responsibility to protect workers from asbestos exposure due to the deletion of this material {rom the
OSHA regulation as a result of the Court decision.

The results of the weathering exposure tests conducted on panels coated with roof cement indicate that
removal of dried roof cement as a friable material can generate the release of asbestos fibers and an inhalation
hazard to workers.

RECOMMENDATIONS

It is recommended that precautions be taken against exposure to asbestos fibers when removing roof cement
known or suspected to contain asbestos. Employers are advised o have bulk samples of the roof cement
collected and analyzed by accredited asbestos inspectors and latoratoties for the presence of asbestos prior to
removal. If the material contains asbestos, precautions againsi exposure in the OSHA Construction Industry
Standard should be followed.
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Table 1. Weather conditions during exposure tests

July = October 2015

April = October 2016

Number of days

92

184

Low temperature range

56°F (13:°C) — 82°F (28::°C)

51°F (1177C) - 78°F (261 °C)

High temperature range

83°F (284:°C) — 105°F (4134°C)

72°F (22:°C) - 104°F (405:°C

!
!

Average temperature range

70°F (21::°C) - 93°F (34:°C)

61°F (16 °C) - 89°F (32°C)

Days with rainfall

0

38

Total rainfall

0

12

20.33in (51.647:cm)
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Table 2. Results of microvacuum sampling and analysis

Left Panel Center Panel
Sample 25216- L-01 L-02 L-01 + L-02 C-01
Sampling time, 2:30 2:00 4:30 4:00
minutes
Asbestos structures | 97 98 195 100 - -
counted
Loading, fibers/cm? 2,570,000 1,862,000 4,432,000 —1332{),000
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Figure 3. Fiber size distribution of microvacuum samples.

16

202



1188

Figure 4. SEM micrograph of a chrysotile asbestos fiber bundle
observed on the surface of the right test panel. (Photc courtesy MVA Scientific Consultants)
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-

20kV X500 50pm

Figure 5. SEM micrograph of a chrysotile asbestos fiber bundle released after dermal contact with the surface
of the right panel. (Photo courtesy MV A Scientific Consultants)
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01. (Photo courtesy J3 Resources, Inc.)
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Annexure H

Wd-B-U/ JErZy DYCZEK

Surface of Asbestos-cement (AC) Roof Sheets and
Assessment of the Risk of Asbestos Release

Jerzy Dyczek
Technology Building Materials Department, Krakow Technical University of Mining and
Metallurgy, Poland.

Abstract

A number of samples of asbestos-cement roof sheets were taken from roofs of buildings in a
small village, different towns and industrial centres.

Sample surfaces were observed in a SEM. It was found that surface corrosion depends on air
pollution and is faster on AC roof plates in industrial centres and smallest on samples of AC
plates from roofs in some small towns. Observations suggest that AC plate breaking causes a
serious risk of releasing asbestos fibres and that on new surfaces of a broken plate there are a
number of asbestos fibres sticking out, partly damaged, and any mechanical effect may
produce respirable fibres.

1. Introduction

In an assessment of the risk of asbestos fibre release from materials containing asbestos,
especially from AC building materials, an important role is played by the assessment of the
surface corrosion. Presence of cracks and other mechanical damage should also be taken into
consideration as important factors.

AC was, and in some countries still 1s, frequently and on a relatively large scale used in the
form of flat and corrugated roof and facade sheets. AC sheets in many countries were
produced and used for about a hundred years. For example, in Poland there are 1,300,000,000
m’ roofs covered by AC sheets, 1.e., 15,000,000 tons. Additionally, in cooling towers and
other cooling installations in industry we have over 100,000 tons of AC sheets.

Usually on roofs, in normal condition of roof exploitation, mechanical stress appears rather
occasionally and 1s rather moderate. As long as the sheet surface corrosion is small enough,
and asbestos fibres are not exposed, mechanically provoked asbestos release may be
discounted. Risk of asbestos contamination is proportional to degree of surface corrosion and
presence of cracks. Significant increase of risk of asbestos fibres release follows any attempt
at a plate’s replacement or other roof mending.

A number of measurements of asbestos fibre concentration in air executed in Poland confirm
the above statements.
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In these circumstances the corrosion process in AC sheets should be taken as the most
important factor in estimating AC sheet durability, and observations of AC sheet surfaces may
help us to understand and to assess the risk of environmental contamination by asbestos

fibres.

The presence of so many AC sheets around us causes problems of AC durability and AC
corrosion to be rather important.

AC products consist of 84 to 92 % of Portland cement and, respectively, 16 to 8% of asbestos.
Asbestos is one of the most durable minerals. Its resistance to water, acids and other
aggressive chemicals 1s very high. Asbestos 1s practically insoluble in water, like quartz or
BaSO,.

The matrix formed by cement (in sheets usually 90%) consists of compounds much more
soluble in water than asbestos; especially more soluble in acids, even in weak acids, like the
acid present in acid rain. The matrix in AC materials is identical to the cement paste in
concrete, chemically and physically.

It 1s well known that acid rain accelerates concrete corrosion.

Mostly, AC products are formed from a water suspension of asbestos and cement by
separating solids, cement grains and asbestos fibres from the water and simultaneously
shaping. Freshly formed products are wet. So, all physical and chemical processes are very
similar to fresh concrete. Cement reacts with water, and in consequence we observe the
process of binding and hardening. Cement water reactions in so called green products and
later on, in the following days and months, are identical to those in concrete.

Therefore the corrosion process of AC is practically identical to corrosion of concrete and is
accelerated by acid rain.

It should be mentioned, that concrete 1s formed in rather big elements like plates, beams or
pillars or even bigger like elements of civil engineering structures. The dimensions of
concrete elements are measured in meters — often many meters. AC sheets are rather thin. AC
sheet thicknesses usually range from 4mm to 8mm. Then, corrosion may not only expose
fibres but also make sheets weaker and susceptible to cracking, that increases risk of
environmental contamination by asbestos.

This paper presents observations, using a scanning electron microscope [SEM], of fragments
of AC sheets collected from roofs, cooling towers and from ventilation installations.

2. AC corrosion

As it was earlier mentioned, AC sheets consist usually of 90% cement and 10% asbestos'. As
a result of physical processes and chemical reactions of the cement a matrix i1s formed. Fibres
of asbestos are matrix reinforcing. AC material is a composite reinforced by asbestos fibres.

' Usually 90%, in pressed flat sheets up to 91.5%. Corrugated sheets often contain more asbestos, up to ~_'ﬁ%;
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In the matrix we may recognise physical processes like solvation, precipitation, crystal growth
and recrystallization, and chemical processes — a number of different chemical reactions of
cement with water. The matrix in AC products consists mostly of calcium hydroxide (10 — 12
%), calcium silicate hydrates (60 — 80%), calcium aluminate hydrates (3 — 10%), calcium
aluminate sulphate hydrates (0 — 5%) and unreacted cement (10 — 25%).

Among these components, the solubility of calcium hydroxide in water is relatively high;
even at 0 °C it is 1.3 g CaO/L. The solubilities in pure water of the other products of cement
water reactions are much lower. Thus, surfaces of AC products are eroded by rain, mostly
because calcium hydroxide is slowly, but continuously washed out. The calcium hydroxide
wash-out process slows down in time, because on the surface, part of the calcium hydroxide
reacts with carbonate ions forming calcium carbonate CaCO;

Ca(OH), + CO; = CaCO; + H,0O (1)
CaCO; is less soluble in water then Ca(OH),
Unfortunately in higher concentration of CO, CaCOj; goes in to Ca(HCO3),

CaCO; + CO, + HyO = Ca(HCO;), )
Ca(HCO3;), 1s more soluble than CaCO;

Similarly to reaction (1) CaCOs is formed not only from calcium hydroxide, but also from
calcium aluminate and calcium silicate hydrates. This process leads to a reduction of the
matrix porosity and may retard reaction (2).

Increase of rain acidity (presence of ions of carbonates, sulphates or nitrates) increases the
wash-out process for all matrix components.

Concluding, in the presence of acid rain there appears so called acid corrosion, well described
in cement chemistry and concrete technology.

The mechanism of acid corrosion is complex. It is not only a simple washing out process
depending on solubility. As the result of chemical reaction of acid (or acids), with calcium
hydroxide, calcium aluminate and calcium silicate hydrates, new compounds are formed,
much more soluble and accelerating corrosion.

Some new compounds like, e.g., CaSO4 and CaSO; formed in reaction with sulphuric and
sulphurous acids present in acid rain, are responsible for expansion. The product (sulphate)
has larger volume than the substrates. It produces tension, and may accelerate corrosion.

3. SEM observations of AC product surface

Five different groups of AC products were selected:

a. unpainted flat roof sheets (pressed, low porosity AC),
b. unpainted corrugated roof sheets,
c. autoclaved facade sheets, unpainted but covered by inorganic coloured layer,

d. corrugated sheets from cooling tower,
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e. Element of ventilation chimney collecting also exhaust gases from gas water
heaters.

Additionally, the surfaces of fresh and old cracks were observed.

3.1. Unpainted flat roof sheets

Samples of unpainted flat sheets were taken in Southwest Poland, from the roof of a large,

s b e A Moac® Ao o Be con Bl Rt e e Tecmce dBacs ol o Tocem el ol B 3% e ML il = as o

SEM observation (Photo 1) shows very occasionally asbestos fibres, covered by calcium
silicate hydrates, partly carbonised. Fibres are well connected with matrix. Risk of asbestos
fibre liberation is rather small.

Photo 2 shows needle like secondary gypsum crystals. These result from reaction of calcium
present in the matrix with sulphate anions present in acid rain. Nevertheless, on the surface
appear a number of calcium carbonate crystals. Corrosion generally is rather slight. It is due
to matrix low porosity and additional porosity reduction due to pores filling with
carbonisation products.

3.2. Unpainted corrugated roof sheets

These samples were collected from the roof of an office block (two-stories) in a small town in
south Poland. It is an agricultural area where the air is unpolluted and acid rain appears only
occasionally. Only traffic pollution should be taken into consideration.

The roof and roof sheets were over 30 years old. Roof and plates were in good technical
condition.

Asbestos fibres on the sheet surface are rarely visible in the SEM. All observed fibres are
covered by cement reaction products and stick well to the sheet surface. Examples of
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observed asbestos, as rather long fibres, are seen on Photo 4. Risk of asbestos dust release is

Photo 5. Magnification 300x

Acid rain wears down the matrix and asbestos fibres are exposed — Photo 5. Fibres are clean,
uncovered by calcium carbonates or calcium silicate hydrates and specifically not connected
to the matrix. Here, calcium compounds reacted with acid to produce more soluble chemical
compounds which were dissolved. As a result of this, on the sheet surface are found asbestos
fibres, which can rather easily break away. Risk of asbestos dust release 1s high.

3.3. Autoclaved facade sheets, unpainted but covered by inorganic coloured layer

Facades were occasionally finished in Poland with autoclaved sheets. These sheets were
formed by dry technology, then coated with admixtures of powdered coloured quartz grains,
pressed again and autoclaved (typical grain dimension 0 — 0.2 mm). Our observations suggest
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that the layer rich in quartz grains and well connected with the A plate provides good
protection from corrosion.

( W gl r R Y T
Photo 6. Magnification 100x Photo 7. Magnification 1500x

Samples were taken from the facade of a multi-storey building in a medium polluted
industrial area in central Poland, where acid rain 1s rather frequent. The building and the
facade were over 28 years old.

Asbestos was not visible on the surface of any of the samples observed at lower magnification
(photo 6.). Nevertheless, corrosion is significant. On the surface a number of craters are
clearly visible.

At a higher magnification it is possible to have a look in these craters (holes). Inside these
craters corrosion washed out the cement matrix and asbestos fibres are visible.

On the asbestos fibres, cement-water reaction products form small, differently shaped grains.
These are mostly calcium silicate hydrates partly carbonised.

Further observation showed that corrosion may lead to scaling effects and the coloured layer
may partly drop out. The drop out effect causes high risk of asbestos dust release.

3.4. Corrugated sheets from cooling tower

In traditional cooling towers an increase of the surface of heat exchange between water and
air may be obtained by inserting into the tower a number of AC sheets. The sheets are
continuously washed by water. The average temperature in cooling towers is over 20 C

The samples examined were from a cooling tower 15 years old, which means that forl5 years
they were washed with water. The sheets, in relatively good condition, had been exchanged
for thinner PVC sheets to achieve an increased total surface area. (Neglecting other technical
details, as a result, the final water temperature is lower, so cooling efficiency is improved.)
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asbestos fibres: rather short and partly covered by cement-water reaction products.

As long as plates are wet, and are not submitted to any mechanical action like, e.g., stripping,
risk of asbestos pollution 1s small. After drying the risk becomes serious.

3.5. Element of ventilation chimney collecting also exhaust gases from gas water
heaters

The next photos, 10 and 11, present typical results of SEM observation of the inside surface
of elements of a ventilation chimney. These chimneys also vented exhaust gases from gas
water heaters. Exhaust gases were wet; temperature of these fumes only occasionally
exceeded 100°C.
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Observed exposed asbestos fibres are partly covered with aggregates of calcium carbonate
small crystals (Photo 11) and are poorly connected to the sheet surface (Photo 10). Risk of
asbestos dust release is significant.

3.6. The risk of asbestos dust release due to mechanical damage

For a number of reasons AC products may be mechanically broken down or cracked. Presence

of cracks snlit-off or hroken AC sheets are narticnlarlv danoerons See Phata 1?2

ettect accompanies the cracking process in composites reinforced by short fibres. When,
under bending or shear, stress cracks gradually open, some fibres are broken and some are
pulled out. Fibres are pulled out because the mechanical strength of these fibres is higher than
the strength of their attachment to the matrix.

Any mechanical influence on these protruding fibres may produce a large number of asbestos
dust particles.

It should be emphasised, that the fibres in Photo 12 and in earlier photos, independently of
magnification, differ in length and in dimensions. In fact, we observe not single asbestos
crystals but fibres formed by hundreds and often thousands of asbestos long mono-crystals.
Indeed, we observe bunches of a number of asbestos mono-crystals.

Forces keeping single fibres—mono-crystals together in the bunch are rather weak.

From one asbestos fibre, protruding as we see on Photo 12, we may get hundreds or thousands
of respirable asbestos fibres; it is only a question of even feeble mechanical action or other
tension. For example, movement caused by thermal expansion could be sufficient.
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4. Conclusions

AC product service life differs according to environmental influences. In polluted regions, AC
roof sheet corrosion is accelerated by acid rain. In the corrosion process the matrix binding
asbestos fibres i1s washed out, leading to unveiling of the fibres (asbestos fibre exposure).
Exposed asbestos fibres may cause asbestos dust release.

The risk of fibre liberation increases proportionally with corrosion. But independently of the
degree of corrosion, any cracks in or other mechanical damage to AC sheets (and other AC
products) lead to a high risk of asbestos dust release.
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1 | INTRODUCTION

As the international effort to eliminate asbestos-related diseases
continues,® public health concerns surrounding the presence of
asbestos in consumer talc products persists.> This is not a recent
development.® Rohl, Langer, and Selikoff’® raised the awareness of
asbestos in talc and personal talc products over 25 years ago. Talc is
composed of the elements magnesium, silicon, and oxygen, and is
classified as a hydrous silicate mineral.® The asbestos-forming
minerals serpentine and amphibole form under similar geologic
conditions as talc, and are also hydrous silicate minerals containing
magnesium, silicon, and oxygen. It is this close mineralogic relation-
ship that is responsible for the common comineralization of talc and
asbestos, not to be confused with a contaminant that was added after
the mine.!° Talc has been commercially used in personal hygiene and

Annexure J

cosmetic products to aid in keeping skin dry and prevent rashes, as
this mineral can be finely ground, provide absorbent anticaking
properties, and promotes a soft, cool feel.*>?

Since the late 19th century, the intimate relationship between
talc and asbestos formations has been observed by the geological and
industrial communities.”®'%*® The International Agency for Re-
search on Cancer (IARC) recognizes this relationship and holds the
position that any talc supply or products that contain asbestos should
be treated as asbestos, accordingly a Group | carcinogen. In fact, the
IARC Working Group decided to expand the name of the Group |
carcinogen from “talc containing asbestiform fibers” to “talc contain-
ing asbestos or other asbestiform fibers,” which “should be under-
stood to mean any mineral, including talc,” when it grows in the
asbestiform habit.® It is, therefore, relevant to consider what the
medical implications and public health consequences are for

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-MoDerivs License, which permits use and distribution in any
medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2019 The Authors American Journal of Industrial Medicine Published by Wiley Periodicals, Inc.
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with any asbestos exposure as well as those related to talc.® IARC
has established a causal association between all forms of asbestos
exposure and cancer of the larynx, lung, ovaries, peritoneal
mesothelioma, and pleural mesothelioma.® Nonmalignant diseases
associated with asbestos include asbestosis, asbestos warts, and
pleural effusion, pleural plaques, and diffuse pleural fibrosis®!* Other
reports of disease among those exposed to asbestos include renal,
oropharyngeal, and gastrointestinal cancers.'*® Talc without asbes-
tos can itself produce talcosis.'¢”

A review of the literature that examines asbestiform materials
not regulated as asbestos finds that either deposits with only true
asbestos are being reported on with no admixed minerals. When
there is evidence of asbestiform materials as part of the talc deposit
there is usually also evidence of regulated asbestos fibers; therefore,
it is difficult to state what role just nonasbestos asbestiform
materials on their own may be playing in the health of those
populations studied.*®

The World Health Organization (WHO) reports that 125 million
people are occupationally exposed to asbestos worldwide and that
approximately half of all occupational cancer deaths are believed to
be caused by asbestos.! The WHO further states that global asbestos
exposure in the home is associated with several thousand deaths
annually.! There are no population estimates of those exposed to
asbestos contaminants in personal care products; therefore, sub-
stantial data to measure the past and future asbestos-induced
burden of disease are not available. This lack of adequate data is
significant when considering the traditional underreporting of
diseases, such as mesothelioma.?

While Western countries, such as the United States, have the
capability to engage in the surveillance of diseases, such as
mesothelioma,?® many developing nations throughout Southeast
Asia exercise minimal to no mesothelioma surveillance.? In addition
to the minimal surveillance of asbestos-related diseases in Southeast
Asia, the majority of these countries continue to permit the
commercial use of asbestos despite its health effects,?22% which is
counter to the trends in global asbestos production and consump-
tion.>® The combination of these circumstances amplifies the
challenge for public health.

Many of these nations, such as India and other Southeast Asian
countries, face the risk of dermal heat disorders due to the hot and
tropical climate.2*2® One such disorder is miliaria, a widely recognized,
heat-induced dermatitis that presents as a rash and has been
documented since the time of Hippocrates.?® In modern vernacular,
the condition is commonly referred to as “prickly heat”.2 The risk of
miliaria is significant for anyone exposed to a hot and humid climate.
Those of lower socioeconomic status, who usually have more exposure
to these conditions, are at elevated risk.?® In India alone, the population
exceeds 1.33 billion, representing a significant portion of the global
population exposed to the risk of heat stress.?’

to have bacteriostatic effects. These powders come in a variety of
scents that would appeal to a wide range of consumers.

In light of the recent evidence of the asbestos contamination (or,
more accurately asbestos comineralization) and subsequent personal
injury litigation related to personal hygiene and cosmetic talc
products sold in the West, the objective of this study was to
determine if similar product contamination is observed in cosmetic
talc sold in the East, as it is known that commercial talc deposits exist

in India2.3.10.28-30

2 | METHODS

2.1 | Analytical procedures

Polarized Light Microscopy (PLM) and Transmission Electron Micro-
scopy (TEM) analyses were conducted following the analytical
procedures described in the U.S. Environmental Protection Agency
“Test Method EPA/600/R-93/116: Method for the Determination of
Asbestos in Bulk Building Materials”. PLM analyses were conducted
on a Leica DM750P petrographic microscope with cross-polarized
filters, wave retardation, and dispersion staining techniques at
magnifications up to 400x. TEM analyses were conducted on a JEOL
2000FX TEM equipped with energy-dispersive X-ray analysis (EDXA)
and selected-area electron diffraction (SAED) at magnifications up to
50,000x, at an accelerating voltage of 100KeV. Since it has been
repeatedly found that countable asbestos structures can occur in talc
below the resolution of PLM7,%* TEM analysis was conducted on all
samples when definitive results were not obtained through PLM
alone. Further, it has been shown that as little as 0.001% of asbestos
in loose clay soil can produce around 0.1 fiber/cc of asbestos in the
air with a respirable dust concentration of around 5 mg/m?>3?

Data from Libby, Montana, and other sites in the US provide
evidence that soil/debris containing significantly less than 1%
asbestos can release unacceptable air concentrations of all types of
asbestos fibers (ie, serpentine chrysotile and amphibole tremolite).3*
The TEM analytical area of final preparations was therefore
expanded to increase analytical sensitivity, i.e., the area of the final
filter analyzed was increased to facilitate detection of lower asbestos
fiber concentrations.

Quantification of countable asbestos structures per gram weight
talc (str/g) was facilitated in TEM final analyses based on the
asbestos counting criteria for structures containing fibers greater
than 0.5 micrometers in length with at least a 5:1 aspect ratio, as
described in the Asbestos Hazard Emergency Response Act (AHERA)
and ASTM methods D6281, D5755, D5756, and D6480, as well as in
ISO 10312 and 13794. These counting criteria are consistent with
the procedure for the analysis of talc for asbestos as published by
Millette.** Also consistent with Millette, analytical sensitivity varied

based on total filter particle loading and area analyzed.?*3¢
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structed using appropriate refractive index liquid(s) for the determi-
nation of optical characteristics consistent with the asbestos-forming
minerals. For electron microscopy analysis, a portion of the sample
was weighed and suspended in an alcohol/ deionized water mix.
Measured aliquots of the sample suspension were then filtered
through a 0.2 ym mixed cellulose ester filter (MCE). The final MCE
filter was dried, collapsed with acetone, and coated with carbon in a
vacuum evaporator. The fibers and solids collected on the carbon-
coated filter replicate were transferred onto copper grids for TEM
analysis.

2.3 | Detection limits

All TEM scans in this analysis were at a minimum of 200 grid
openings for sampies where no fibers are identified. If there are
abundant fibers, that number can decline significantly when a smaller
number of grid openings demonstrate sufficient concentration
calculation. The analytical sensitivity is therefore variable based on
the overall loading of the filter, the number of grid openings,
analyzed aliquot of the suspension, size of the individual grid
openings, and weight of the original talc suspended. Of course, the
actual size of fiber can vary greatly, so concentrations calculated as
asbestos structures per gram are not directly comparable to a weight
percent or parts per million value.

Detection limits in this study, therefore, varied from sample to
sample, depending on the optimum suspension dilution required to
achieve appropriate loading, as well as relative ease or difficulty in
finding the asbestos fibers on the final filtrations. Generally, the
lowest detection limits calculated were for those samples where no
fibers were detected, in the 1 x 10° structures per gram range, which
would equate to <0.0001% by weight, assuming average fibers of
5um x 0.25 pm, and the specific gravity of those fibers based on the
mineral tremolite (the most common asbestos type determined in
this study).

Each sample was prepared by suspending 20 to 80 mg of the talc
product in 400 mL of water/alcohol mix, followed by filtering 1 to
5mL of that suspension onto a 47mm filter, which was then
prepared for direct examination under TEM on copper grids. The
analysis is an initial scan of the preparations, a minimum of two grids
each containing 100 grid openings of variable size (usually
approximately 0.01mm?) are scanned at 1200x, and individual
fibrous structures evaluated at 25,000x (chemistry by EDS, crystal
structure by diffraction, and fiber morphology, eg, length and width).

2.4 | Initial sample set

In February 2015, five samples of commonly available, over-the-
counter brands of cosmetic talcum powders were purchased in India;

products were marketed for personal application as “beat the heat”
fragranced talcum powders to be applied to the skin of the consumer.
All samples were shipped to a testing laboratory for the purpose of
evaluation. The product samples were labeled as 1) “IA Talc,” 2) “IB
Talc,” 3) “IC Talc,” 4)ID Talc,” and 5)"IE Talc.”

Testing of these talc products was conducted to assess the
presence of asbestos, and whether the asbestos present in these
samples was aerosolizeable and quantifiable. When testing is
conducted for asbestos and talc in the lab setting, the presence of
fibrous talc and possible transitional structures are noted when
observed. The samples were tested to include examination by SAED)
and EDXA; a.k.a., EDS or EDX).

2.5 | Repeat testing of initial sample set

To confirm the first test results, these original five samples
underwent a repeat analysis using the same test methods. The
presence of asbestos, specifically, asbestiform tremolite, was
confirmed in one of the products (“ID Talc"). As the presence of
asbestos in this commonly available talc product was found to be
substantial and repeatable, it was decided that further testing of
other available personal hygiene talcs from India was warranted. The
testing lab made online purchases of four additional varieties of talc
products sold by the same manufacturer as the above product, as
well as four varieties of another talcum brand (“IA Talc") through an
Indian-based retail outlet.

2.6 | Second sample set

This second set of samples were labeled as (1)“ID.1 Talc,” (2)ID.2
Tale,” (3)"ID.3 Talc,” (4) “ID.4 Talc,” (5)"1A.1 Talc,” (6)1A.2 Talc,” (7)"1A.3
Tale,” and (8)“IA.4 Talc.” The samples were tested in the same manner
as the initial sample set for the presence of asbestos in those
products using the same analytical methods.

3 | RESULTS

3.1 | Initial sample set product: analyses, light
microscopy

In the initial sample set, analysis of preparations revealed abundant
mineral particulate, including platy and fibrous talc in all products
tested (see Table 1). PLM analysis was able to determine that the
products contained fibers with optical properties consistent with talc
and some possible ashestiform amphiboles. Overall, the talc product
was found to be fibrous by light microscopy. Preparations of the
sample were, therefore, made for the determination of potential
asbestos content by TEM.
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as PLM, and electron microscopy, such as TEM. The presence of
asbestos, specifically asbestiform tremolite, was confirmed only in
the “ID Talc” product (see Figure 1); the asbestiform structures were
of a countable concentration above baseline background.* This is
classified as substantial asbestos, that is, asbestos fibrous structures
were found meeting the counting criteria of all airborne asbestos

containing methods.3373%

micron marker, less than one-third of the entire length was captured
in this image. This image demonstrates well the amphibole details
alongside platy/sheets of talc. TEM, transmission electron
microscopy [Color figure can be viewed at wileyonlinelibrary.com]

evident in all of the second sample set of products. TEM analysis was
able to qualitatively identify tremolite asbestos present in “ID.4 Talc"
and the “IA.1 Talc,” "IA.2 Talc,” “IA.3 Talc,” and “IA.4 Talc" products (see
Table 2 and Figures 2-5). Asbestiform tremolite fiber str/g were also
quantified for these same talc products. Concentrations of tremolite
asbestos in the products were calculated for structures less than
5 pm and greater than 5 pm; the sum of the structure totals (less than

S5um and greater than 5um) are reported as all structures (see

samples In this study. Fibrous talc was observed In all of the samples
analyzed for this study, occasionally in abundance, but talc fibers or
fiber structures were not quantified, as there are no published
methods or counting criteria for talc fibers or complex structures.
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constituents rather than whole bundle widths. As this structure
comprises over a dozen individual fibers, it is inappropriate to
calculate aspect ratio as 13.1/0.74 = 1:17.7, as known individual
fibers greatly exceed that aspect. TEM, transmission electron
microscopy [Color figure can be viewed at wileyonlinelibrary.com]

FIGURE 3 Iremolite asbestos tfiber bundle in "IA.Z lalc,” found in
the first testing of this product. TEM magnification 5000x.
Constituent fibers >10 um in length, less than 0.1 um in width
demonstrate aspect ratios up to and exceeding 100:1. Note both
platy and fibrous talc also observed.As a bundle is defined as three or
more fibers (or 2, by the International Organization for
Standardization (I1SO)) parallel and not separated by more than the
width of a fiber, a bundle contains constituent fibers by definition.
The micron marker was placed on the image when at the scope. This
provided the ability to resolve the other end through the crystal from
which it protrudes (conservative analysis indicates aspect ratios
exceeding 100:1) [Color figure can be viewed at
wileyonlinelibrary.com]

demonstrated here by diffraction (SAED). Notice the 5.3 A repeat of
streaking lines consistent with the amphibole structure, and the
arcing brighter bands demonstrating a nearby crystal zone axis

Analysis and quantifications were therefore limited to the six
minerals regulated as asbestos, with established counting criteria.

persons of both genders and all ages among this population group.
This study's confirmation of an underappreciated source of
asbestos exposure, through personal care products, also highlights
the risk that anyone within breathing range of these aerosolizeable,
contaminated, talcum products incurs. With products of this nature
being readily available and appealing to both genders, it is necessary
to consider what the potential health risks and burdens of disease are
for millions of exposed women of childbearing age and the children
for whom they provide care. IARC has confirmed the causal
association of asbestos with ovarian cancer and other cancers.’
Shifts in perspective in epidemiologic surveillance are needed to
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better understand a previously underappreciated source of exposure
for those with asbestos-related cancers when no history of exposure
can be elicited from those individuals.

A necessary measure to promote public health is to mandate
quality control standards that guarantee all talc intentionally added
as an ingredient to consumer products is tested before production
and repeated testing is applied during production. Analyses
conducted by the most rigorous and sensitive methods possible are
required to assure the absence (ie, nondetectability) of asbestos in
products. Further, records of where the talc was mined, and the
specific records of testing must be maintained. End-users and
manufacturers of those talc or talcum powder products should be
held accountable for this information and make it available to
consumers.

India's Consumer Protection Bill 2018 proposed legislation that

toward (a) establishing a central consumer protection authority, (b)
subjecting manufacturers to imprisonment if they are found guilty of
false or misleading advertising, (c) subjecting manufacturers to
imprisonment if they are found guilty of the sale, storage, distribu-
tion, or importing of products that contain adulterants, and (d)
introducing product liability action and class action concepts as
avenues for consumer compensation.*

While the passage of this bill is a start toward protecting public
health in general, until asbestos is also viewed as a hazard in India
and banned, there will still be considerable risk to health.>?* The
presence of amphibole asbestos (tremolite) among the products
analyzed in this study confirms that asbestos exposure in India and
potentially beyond is not limited to occupational origins. This
heightened awareness of tremolite exposure in consumer products
in India should also raise public health concern for the country that
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The products these asbestos using manufacturing plants produce
are reaching millions within India alone.

The limitations of this study pertain to its design. The study was
designed to demonstrate the potential for health risks and did not
endeavor to identify health outcomes. It is not known to the authors
where the manufacturers of these products marketed throughout
India and Southeast Asia sourced their talc supply. The only fibers

analurad far thie etidu wiara tha eiv ramilatad fihare ~allactivalo

promote product safety and accountability that protects the interest
of consumers.*? Without such measures, millions of people will be at
heightened risk for asbestos exposure due to personal care talc
products that contain millions of countable asbestos structures in
every teaspoon full equivalent and diseases caused by such
structures.

It is confirmed that these product samples are among those
marketed and sold over-the-counter and online in India and other
Southeast Asian countries. It is believed that this is the first report of
such findings in India. It carries public health implications for
Southeast Asia in general, and perhaps beyond. This study confirms
that asbestos exposure in India and potentially elsewhere is possible
through nonoccupational avenues previously overlooked.
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Annexure K
AMENDMENT NO. 1 SEPTEMBER 2005
TO
IS 11769 (PART 1) : 1987 GUIDELINES FOR
SAFE USE OF PRODUCTS CONTAINING ASBESTOS
PART 1 ASBESTOS CEMENT PRODUCTS
( Page 4, clause 2.1, first line ) — Substitute ‘objectives’ for ‘object’.

( Page 4, clauses 4.1.1 and 4.1.2 ) — Interchange the respective matiers
under the clauses.

( Page 7, clause 6.3 ) — Add the following Note at the end of the clause:

‘NOTE —- While using slow speed tools such as hand saw or drilling machines, the dust emission
levels are observed to be much below 0.5 fibre/cc.’

( Page 16, clause 9.1 ) — Substitute the following for existing clause:

‘9.1 Asbestos cement products shall bear a pictorial warning sign as given in
IS 12081 (Part 2) : 1987 ‘Recommendations for pictorial waming signs and
precautionary notices for asbestos and products containing asbestos : Part 2
Asbestos and its products’ to caution the users that these products contain

asbestos fibre and improper use of these materials may rcsult in generation of
asbestos dust, inhalation of which may cause serious damage to health.’

( Page 16, clause 10.1, first line ) — Substitute ‘sheet’ for ‘sheat’.

( CED 53)

Reprography Unit, BIS, New Delhi, India
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Indian Standard (Reaffirmed 2017)

GUIDELINES FOR SAFE
USE OF PRODUCTS CONTAINING ASBESTOS

PART 1 ASBESTOS CEMENT PRODUCTS

0. FOREWORD

0.1 This Indian Standard ( Part 1 ) was adopted by the Bureau of Indian
Standards on 30 April 1987, after the draft finalized by the Cement and
Concrete Sectional Committee had been approved by the Civil Engineer-
ing Division Council.

0.2 In recent years there has been a growing awarcness that exposure
to asbestos dust can have harmful effects on the health of workers. In
order to give guidance on how the risk of exposure to asbestos dust can
be prevented, controlled or minimized, it was felt necessary to lay down
some standards regarding safe use of different products containing
asbestos, improving conditions in workplaces, preventive measures, pro-
tection and supervision of the health of workers, packaging and transport,
disposal of asbestos waste, etc. This standard laying down guidelines
for safe use of products containing asbestos has been prepared in three
parts. This part of the standard lays down guidelines for safe use of
asbestos cement products. Guidelines for safe use of friction materials
containing asbestos and non-cement ashestos products other than friction
materials are covered in Parts 2 and 3 respectively.

0.3 Asbestos cement products generally contain 10 to 15 percent asbestos
fibres in a cement matrix that comprises the rest of the material and are
termed as ‘locked-in’ asbestos products as these products have the asbestos
fibres bound in cement. There is very little possibility of generation of
airborne asbestos fibres during any reasonable handling, transport,
storage and use of such products. However, during storing and instal-
lation, recommended work practices shall be followed to avoid harmful
dust exposures.

0.4 In the formulation of this standard, due weizhtage has been given
to international co-ordination among the standards and practices pre-
vailing in different countries in addition to relating it (o the practices in
the field in this country. This has been met by deriving assistance from
‘11,0 Codes of practice: Safety in the use of asbestos’, 1984 published
by the International Labour Oflice, Geneva and 15O 7337 Asbestos
reinforced cement products—Guidelines for on-site work practices,
published by the International Organization for Standardization.

3
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1. SCOPE

1.1 This standard lays down the guidelines for safe use of asbestos
cement products,

2. OBJECT

2.1 The objects of this standard is to recommend procedures that shall
be adopted to ensure that ashestos cement products are used safely and
without harmful emission of ashestos dust.

3. APPLICATION

3.1 The provisions of this standard shall apply to any operation
involving a risk of exposure to airborne asbestos dust arising during
handling and installation of the following ashbestos cement products:

a) Asbestos cement pressure pipes and joints,

b) Asbestos cement building and sanitary pipes and fittings,

c) Asbestos cement sheets and fittings for roofing and cladding, and
d) Asbestos cement flat sheets.

4. RECEIVING AND STORING OF ASBESTOS CEMENT
PRODUCTS

4.1 During receiving and storing of products where asbestos is bound
such as asbestos cement products, the recommendations given in 4.1.1
to 4.1.6 shall be followed to ensure minimum release of airborne dust,
and thus minimum exposure of workers to such airborne asbestos dust.

4.1.1 When manual unloading is done, the pieces shall be lifted
individually rather than sliding against abrasive surfaces that might
release unnecessary fibres due to friction.

4.1.2 At the final stage of manufacturing or wherever asbestos cement
products are being handled in large quantities, mechanical handling
equipment shall be used, where practicable.

4.1.3 Individual boards, sheets or other prociucts, when moved manually
shall be placed with care on the stack or other resting site

4.1.4 Dropping and dragging of finished asbestos cement products
shall be avoided.

4.1.5 All storage of asbestos cement products on site shall be made
within a designated area which shall always be maintained clean.

4.1.6 Damaged and crushed pieces shall be suitably disposed of in
accordance with the provisions laid down in IS : 11768-1986*.

*Recommendations for disposal of asbestos waste material.
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5. WORK ON SITE

5.1 Asbestos cement products shall, where practicable, be delivered to

the site ready for use and shall need no further processing which may
generate dust.

3.2 Avoid creating dust and use hand tools or slow-running tools, which
produce only coarse dust or chips, rather than high-speed machines or
those which cut by abrading the material, thus generating inhalable dust.

5.3 When high speed tools are used, they shall be fitted with efficient
dust extraction equipment designed for the purpose.

5.4 Abrasive or masonry discs shall not be used for cutting asbestos
cement material.

5.5 For hand operations or short time and intermittent use of slow
running tools in the open air, special precautions are not normally
required.

5.6 When long continuous runs are carried out, dust extraction

equipment shall be used with the machines, as in workshop conditions.
Wet machining may be adopted, where practicable.

5.7 Sheets to be fixed in an overhead position shall be drilled, trimmed
or rasped before they are in place. Where it is necessary to work on
sheets in an overhead position and where dust is likely to reach the
respiratory zone, a respirator shall be worn. However, such operations
shall generally be avoided with proper planning. )

5.8 Workplaces shall be kept clean as given in 8.1.

6. WORKING PROCESSES AND RECOMMENDED TOOLS

6.1 Corrugated Sheets and Fittings — I'or sheets and fittings, the
recommended tools for different working processes are given below:

Mitring Cross Longitudinal Cut Outs Drilling
Cutting Cultting
Handsaw Handsaw  Scriber Handsaw Hand-or-power
operated drill
Scriber Jg saw Jig saw Jig saw
(see Note ) (see Note ) ( see Note )
Nibbler = Nibbler Handsaw Low speed

circular saw
Jig saw  Low speed Nibbler
( see Note ) circular

saw
Hand- Low speed
guided circular
band saw saw
Low speed
circular
saw

Note — Other machanically operated saws may be used with special precautions.
Circular high speed saws are not recommended.

5
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6.2 Flat Sheets — Yor flat sheets, the recommended tools for different

working processes are given below:

a) General:
Cutting

Handsaw

Drilling
Hand-or-power
operated drills
Nibbler up to

10 mm

( depending

on design )

Low speed
circular
‘saw

b) For thickness up to 6 mm:

Seriber Hand-or-power-

operated drills
Nibbler

Hammer
shears

Low speed
circular
saw

Sanding Cut Outs

Power-driven Handsaw
sanders

( This shall not  Jig saw

be used unless
provided with
dust extraction
equipment )
Hand-or-
power

operate d

drills

Low speed
circular
saw

Power-driven Handsaw

sanders
( This shall not
be used unless
provided with
dust extraction
equipment )

Nibbler

Jig saw

Hand-or-
power

operated
drills

Low speed

circular
saw

6.3 Pipes — The recommended tools for different working processes of

the pipes are given helow:
a) For diameter up to 600 mm:
Cutting

Handsaw ( small
diameters )

Hand-operated
lathe cutter

Turning

6

Hand-operated lathe

Power-operated lathe

Drilling and Cut Outs
Handsaws

Jig saw with car-
bide tipped blade
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Culting Turning Drilling and Cut Outs
Power-driven Hand drill

lathe cutter
Jig saw ( plus guiding Power drill

device for diameter
350 to 600 ram )

Chain cutter Hand operated
hole cutter

Hand-guided band- Power-driven hole
saw cutter with mill-
ing head
Low speed circular Power drill with
saw hardmetal bit
b) For diameter above 600 mm:
Cutting Turning Drilling and Cut Outs
Hand-operated Hand-operated lathe Jig saw with car-
lathe cutter bide tipped blade
Power-driven Power-operated lathe Power drill
lathe cutter
Chain cutter Hand-operated
up to diameter hole cutter
800
Hand guided Power-driven
bandsaw hole cutter with
milling head
Low speed cir- Power drill with
cular saw hardmetal bit

7. TOOLS SPECIFICATION

7.1 Power-Driven Saws Such as Jig Saws, Circular Saws, Band
Saws, etc (see Fig. 1,2 and 3)

7.1.1 When working asbestos reinforced cement products with power-
driven equipment, such as saws, jig saws and band saws, the fineness of
the dust produced depends primarily on the geometry of the saw blade
as well as on the blade speed ( number of strokes, number of revolutions,
etc ) of the machine.

7.1.2 With a machine operating at a high frequency together with a
fine saw blade, an excessive amount of respirable fine dust is produced
due to the grinding action and hence, such type of saw is not
recommended.
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Fic. 1 Jic Saw

i

Fic. 2 Saw BLape oF A CIRCULAR Saw

Fio. 3 HAnND-GuipED BAND Sawy
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7.1.3 With a coarse-toothed saw and a low [requency, a chip-cutting
action ‘takes place which produces mainly coarse dust. Under certain
conditions such saw does not require any dust extraction equipment.

7.1.4 Low speed circular saws with milling action produce coarse
chips and do not require dust extraction.

7.1.5 The type of machinery is assessed by the following formula:

i o D,
k
where
d = calculated chip thickness im um;
v == rate of feed in mm per minute;
a = tooth spacing in mm;
k = speed of the cutting teeth in mm per minute and is given

by the following formula:
k = Hf, for reciprocating movement; and
k == wR = 2=xRf, for radiali movement
H = length of stroke in mm;
S = frequency ( number of strokes or revolutions ) in revolu-

tions per minute;
w = angular velocity in radians per minute; and

R = radius of circular saw blade in mm.

7.1.6 When working without dust extraction, the feed rate shall be
so chosen that the required chip thickness is reached under normal
operating conditions. For a given frequency of the machine and a
given saw blade, the feed rate depends principally on the shearing force
as well as the thickness and the properties of the material being cut.

7.1.7 A certain proportion of fine dust will be produced even when
operating with a thick chip. For this reason, the required thickness of
chip lies considerably above the dimensions of respirable dust particles.

7.1.8 The working process with a rotating saw blade is exactly the
same as that of the working stroke of a machine with a reciprocating
motion. However, on the return stroke, a grinding effect occurs which
produces fine dust. The proportion of fine dust produced during the
working stroke 1s, therefore, 10 be reduced to compensate for the fine
dust produced during the return stroke in order to maintain a similar
average dust concentration. Less fine dust is produced on the return
stroke when using thick saw blades because of the reduced surface
pressure.
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7.1.9 The cooling air for a jig saw is often so directed that the fine
dust falling from the saw blade is blown away. This sort of air flow is
not permissible for working of asbestos reinforced cement products.

7.1.10 Fine dust produced, when a jig saw works with a grinding
action, shall be removed by means of concentrated suction apparatus.

7.1.11 Some empirical criteria for working with or without dust
extraction device when using saws with rotating and reciprocating
blades are given below:

Chip T hickress Recommendations
a) Saws with rotating blades:
1) d > 100 pin Extraction usually not required
2) d < 30 pm Not recommended for field
3) 50 < 4 < 100 pm Extraction not required for occa-

sional use but required for con-
tinuous use

b) Saws with reciprocating blades:

1) d > 200 pm Extraction usually not required
2) d < 100 pm Not recommended for field

3) 100 < d < 200 um Extraction not required for occasional
use but required for continuous
use

1.1.12 Circular saws, which work with a grinding action, shall be
equipped with dust extraction comprising upper and lower suction,
The lower extracter shall be adjustable and shall be so arranged that,
in every case, the extractor touches the underside of the sheet. This is
again not recommended for use in the field.

7.2 Power-Driven Nibblers — For power-driven nibblers, calculated
chip thickness is assessed by the following formula:
v

hel 4

7.2.1 Tools with a Punching Action { see Fig, 4)

7.2.1.1 These tools work in such a way that the piston of the
aggregate moves up and through the sheet to be adjusted. One cut of
approximately 10 mm width is effected per stroke.

7.2.1.2 The cut edge of the sheet becomes chamfered, the trace
being wider on the underside of the sheet. This eflv(: increases with
the thickness of the sheet,

10
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7.2.1.3 Extraction is not required if the calculated chip thickness
satisfies the following conditions:

d >500 pm

Fic. ¢ Toor witH PuNcuING AcTION

7.2.2 Tools with a Shearing Action ( see Fig. 5 )

7.2.2.1 These tools work in such a way that the knife of the cutting
aggregate moves up and down between two stationery jaws. The cutting
edge of the sheet is perpendicular to the surfaces of the sheet.

7.2.2.2 Cutting from the back of the sheet effects absolutely sharp
edges on the top side of the sheet { particularly autoclaved sheets ).

7.2.2.3 The sheering action does not actually produce chips. The
asbestos-cement material between the two stationary jaws becomes
highly compressed and is peeled off continuously. This compression
effects adequate stress of the blade. Working of asbestos-cement pro-
ducts with shearing tools is, therefore, limited to flat sheets up to
approximately 8 mm. N

7.2.2.4 In spite of the fact that chips are not really produced, a
theoretical chip thickness may be calculated. Extraction is not required
if the calculated chip thickness satisfies the following condition:

d > 200 pm

e

Fic. 5 TooL wiTiH SHEARING ACTION

11
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7.3 Tools for Working Pipes

7.3.1 Lathe Cutter, Lathe and Hole Cutter — These tools work by means

of a rotating hardmetal chisel ( or even two for a hole cutter ) fixed on
a turning frame.

7.3.1.1 Lathe cutter ( see Fig. 6 ) — The lathe cutter, when completely
assembled, may be pushed over the pipe or may be assembled around
the pipe in the irench. The pipe is cut by a hardmetal chisel which
rotates around the pipe. Closer adjustments of the chisel may be made
by hand or with a screw nut. Lathe cutters are available with manual
turning handles or optional power drive.

This operation produces coarse dust because of the low frequency.
Dust extraction is unnecessary.

Fic. 6 Latue CUTTER

7.3.1.2 Lathe ( see Fig. 7) — The lathe used to end-trim and re-
machine rough pipe-barrels to the necessary end profiles consists of an
adjustable self-aligning arbor inserted into the pipe bore, a screw-fed
turning frame, blades and manual turning handles or an optional power
drive, V.

This operation produces coarse dust because of the low frequency.
Dust extraction is not recommended.

7.3.1.3 Hole cutter (see Fig. 8 ) — The hole cutter consists of a
turning frame, two chisels and manual turning handles or optional power
drive. The turning frame is affixed in the pipe barrel.

This operation at a low frequency produces little dust. Dust extrac-
tion is unnecessary.

7.3.2 Jig Saw ( see Fig. 3 ) — Large jig saws for cutting pipes up to
600 mm diameter consist of a driving engine of approximately 700 W
or more and hardmetal toothed saw blade of a length up to 1 000 mm.

12
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For stability reasons, this cutting unit needs a guiding and holding
device to cut pipes with diameters exceeding 350 mm.

Fic. 7 LATHE

f
2
R

Fic. 8 Hore CuTTER
13
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Low frequency and wide tooth spacing produce coarse dust. Dust
extraction is not necessary if the calculated chip thickness satisfies the
following condition:

d > 200 ym

Fic. 9 LARGE Jic Saw

7.3.3 Low Speed Circular Saw ( see Fig. 10 ) — The low speed circular
saw is powered by a motor of approximately 330 W and has a speed of
250 revolutions per minute. The blade of typically 115 mm is tipped
with hardmetal teeth. The low speed circular saw does not require dust
extraction,

Fic. 10 Low Speep CIRCULAR Saw

14
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7.3.4 Chain Cutter ( see Fig. 11 ) — Chain cutters operate by means of
cutting wheels, mounted in a chain wrapped around the pipe barrel.
Hydraulic pressure, applied by means of a remote electric or manually
operated pump, simultaneously squeezes the cutting wheels into the pipe-
wall until the material shears along the squeezing line. Because of the
shearing process, cutting with the chain is practically dust-free and no
chip thickness is to be calculated.

The chain cutter is particularly recommended for autoclaved pipes.
Its use for non-autoclaved pipes is not recommended due to the poor
quality of the cut.

Fig. 11 CnrAIN CUTTER

8. WASTE DISPOSAL

8.1 Waste material shall not be allowed to accumulate on the floor.
All working areas should be kept clean by regular use of vacuum cleaner.
Where vacuum cleaning is not practicable, the waste material shall be
thoroughly wetted before removal. Cleaning shall be done in accord-
ance with the provision laid down in IS : 11767-1986%.

8.2 Broken pieces and off-cuts of asbestos cement material shall be
collected and disposed of in a manner which does not generate dust.

*Recommendations for cleaning of premises and plants using asbesios fibres.
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8.3 l.oose swarf and dust collected from fabrication processes shall be
wetted, where practicable, and placed in sealed impermeable bags and
disposed of in accordance with the procedure given in IS : 11768-1986*.

9. WARNING

9.1 Asbestos cement products shall bear a pictorial warning sign as
given in ‘Indian Standard Recommendations for pictorial warning signs
and precautionary notices for ashestos and products containing asbestos:
Part EAsbestos and its products’ ( under t{:reparation ) to caution the users
that these products contain asbestos fibres and improper use of these
materials may result in generation of asbestos dust, inhalation of which
may cause serious damage to health.

10. SAFETY RULES SHEET

10.1 Safety rules sheat covering the following information are required
to be published by the manufacturers and shall be referred to for safery
in the use of asbestos cement products:

a) Product designation;
b) Name and address of the manufacturer of the product;
c) Health hazards that might arise from inhalation of asbestos dust;

d) Procedurcs for cleaning and safe disposal of ashestos, collected
for waste and dust extraction system; and

e) Precautionary information regarding handling of the product.

*Recommendations for disposal of ashbestos waste material.
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Asbestos Cement Products Subcommittee, BDC 2 : 3

Convener

Dua S. K. CHOPRA
5-436 Greater Kailash
New Delhi

Members Representing
Sar: S, K. BANEBRIEE National Test IHouse, Calcutta
Sari N. G. Basax Directorate General of Technical Development,
New Delhi

Sxuri P. K. Jain ( Alternate )
SHrI S. N. Basvu Directorate General of Supplies & Disposals,
New Delhi
Sur! T. N. OBovEJA ( Allernate )

Sar1 S. R. Buannarr Shree Digvijay Cement Co Ltd, Bombay
Suni V. R. NATARAJAN { Alternate )
Sur: S. K. CraxrAnORTY Development Commissioner, Small Scale Industries,
New Delhi

Sur1 S. C. KuMan ( Alternats )
Derury Dinrcror Staxpanrps Research, Designs &  Standards Organization
(B& S)-1 ( Minisiry of Raiiways ), Lucknow
Asg18TaxT Dinperor Stan-
parns ( B & S )-I1 ( Alternates )
Dirrcror, ENcinEeriNg Grorocy Geological Survey of India, Calcutta

Division 1
Suri 8. K. Mataur { Adlternate )
SHRI S. GANAPATHY Southern Asbestos Cement Lid, Madras

GeNkraL Manvacenr ( CemeNT ) Rohtas Industries Ltd, Dalmianagar
Surt D. N. Sinen ( Allernate )

SHR1 S. S. GoENKA Sarbamangala Manufacturing Co, Calcutta
Suni 1. P. GorNka ( Alternate ) '
Sun1 Srintvasan N. IYEr Everest Building Products Ltd, Bombay
Dr V. G. Urapayava ( Alternate )
SHRI P. S. Kanani Saurabh Construction Co, Indore
Dgr KALyaxN Das Central Building Research Institute ( CSIR ),
Roorkee
Sunt K. D. Drartvar { Altsrnate )
Lt-CoL KaMLESHT PRAKASH Engineering-in-Chief’s Branch, Army Headquarters,
New Delhi
Sar1 K. R. Buamoaxnt ( Alternate )
Suri Harsuan R. Oza Flowel Asbestos Products, Ahmadabad
Sart V. Parranu: Hyderabad Incustries Lid, Hyderabad
Snr1 A. K, Guera ( Alternate )
DR N. RAGUAVENDEA National Council for Cement and Building
Materials, New Dethi
Dr A. V.R. Ruao National Buildings Organization, New Delhi

Sunr J. SEN Guera ( Alternate)
SurerINTENDING SUrRVEYOR orF Central Public Works Department, New Delhi

Woxrks ( CZ )
Sunvevor or Wonrgs { CZ ) ( Aliernate )
Sari S, A, Swamy Municipal Corporation of Delhi, Delhi

( Continued on page 18 )
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Panel for Safety in Handling and Use of Asbestos, BDC 2 : 3/P2

Convener Representing
Sar1 D. K. Biswas Ministry of Environment and Forests ( ]f)epanment
of Environment )
Membars
Surt B. K. BANERJEE Sundaram-Abex Ltd, Madras
Suri K. PANDARINATE ( Alternate )
SHrt N. G. Basax Directorate General of Technical Development,
New Delhi
Surt P. K. Jain ( Alternats )
Sunrr S, K. CHAK®ABORTY Development Commissioner, Small Scale Industries,
New Delhi
Sur: S. C. Kumar ( Allernate )
Dr G. G, Davay In personal capacity (7/72, Varma Nagar, Old
Nagardas Road, Andheri East, Bombay )
DireCTOR National Institute of Occupational Health,
Ahmadabad
Dr S. K. Dave ( Alternate)
SHRr! S. GANAPATEHY Southern Asbestos Cement Ltd, Madras
Dr H. N. Gurra Directorate General of Factory Advice Service and
Labour Institutes, Bombay
Sunrt Srinivasan N. Iver Everest Building Products Ltd, Bombay
Birit D. B. Karvor { ReTp } Asbestos Information Centre ( India ), New Delhi
Dur J. L. Kaw Industrial Toxicology Research Centre ( CSIR ),
Lucknow
Dr M. V. NaNoTa: National Environment Enginecering Research

Institute ( CSIR ), Nagpur
Dr D. M. DuanMADRIRARI ( Alternate )

S G. K. Panory Ministry of Environment and Forests ( Department of
Environment )

Sunr1 V. PatTARHI Hyderabad Industries Ltd, Hyderabad

Ds N. RAGHAVENDRA National Council for Cement and Ruilding
Materials, New Delhi

SHRI S. RAaMASWANMY Hindustan Ferodo Ltd, Bombay

Dr A. V.R.Rao National Buildings Organization, New Delhi

Suri D. N. MATHUR ( Alternate )
Sari B. K. Sanan Directorate General of Mines Safety ( Ministry of

Labour ), Dhanbad
Dr D. K. SeivasTava ( Alternate )
Sar1 NavNiT TALWAR Reinz Tal-Broz ( Pvt ) Ltd, New Delhi
Surt A. K. SHARMA ( Alternate )
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measurements systematically collected from the 1950s. Exposure to chrysotile fibers was estimated using dust-to-fiber conversion
factors. Relative risks (RRs) and 95% confidence intervals (Cls) were estimated as mortality rate ratios in Poisson regression models.

Results: A total of 30445 (32% women) workers accumulated 721312 person-years at risk and 11110 (36%) died. Of the workers, 54%
had more than 30 years since their first exposure. We found an exposure-response between cumulative dust and lung cancer mortal-
ity in men. No clear association with dust exposure but a modest increase in the highest category of fiber exposure was seen for lung
cancer in women. Mesothelioma mortality was increased (RR=7.64, 95% CI = 1.18 to 49.5, to at least 80 fibers per cm® years and
RR =4.56, 95% CI = 0.94 to 22.1, to at least 150 mg/m® years [dust]), based on 13 deaths. For colorectal and stomach cancer, there were
inconsistent associations. No associations were seen for laryngeal or ovarian cancer.

Conclusion: In this large-scale epidemiological study in the world’s largest active asbestos mine, we confirmed an increased risk of
mesothelioma with high fiber exposure and an increasing mortality for lung cancer in men with increasing dust exposure. Less
clear-cut increased lung cancer mortality was seen in the women. Continued mortality follow-up is warranted.

The Asbest Chrysotile Cohort Study was set up as a historical obtain more precise quantification of the site-specific cancer
cohort study of former and current workers exposed to chrysotile risks, in a large workforce that has not been studied so systemati-
in the mine and enrichment factories of the Public Joint Stock cally before. Here we present the main results on cancer mortal-
Company (PJSC) Uralasbest in the town of Asbest, Sverdlovsk ity and, for a complete overview of results, the findings for the

Region, Russian Federation. All commercially exploited forms of other noncancer disease groups.

1 B . - .1 LR LT 1 L 1 CIE TR TP 1
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The cohort includes all current and former employees with at
least 1 cumulative year of employment between January 1, 1975,
and December 31, 2010, of the following enterprises: the mine, all
enrichment factories, transport and external rail transportation
departments, the central laboratory, and the explosives unit.
Consequently, the cohort included workers who were already
employed in 1975 and workers who were newly hired in 1975 or
afterward. In all, 35837 workers were eligible and were entered
into the cohort study database. Details of how this information

‘ll —I ‘|"|'J)
Alive (n =15 833)
Deceased (n=11 110)
Censored (n = 3502)

Exposure to chrysotile fibers was estimated using dust-to-fiber
conversion factors derived from 3 series of parallel measure-
ments of dust and fiber concentrations. Notably, assessment of
exposure to airborne dust is based on systematic detailed meas-
urements over more than 4-5 decades, whereas fiber exposure is
mainly modeled.

Follow-up and cause-of-death ascertainment
Several procedures were in place to follow up cohort members

Figure 1. Flow diagram from workers extracted from company archives to those eligible for risk analysis.
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found in any source used for follow-up. Therefore, person-years
at risk were counted from January 1, 1976, or the date of first
employment at PJSC Uralasbest, whichever came last, to the date
of death, the date last known to be alive and residing in
Sverdlovsk Region, or December 31, 2015, whichever came first.
For each cohort member who died in Sverdlovsk Region, the
cause of death was derived from the ZAGS electronic death cer-
tificates’ database. ZAGS provided individuals' causes of death as
original text information, and therefore we manually coded the

of deaths, male and female workers were combined. Because
there were no mesothelioma deaths in the lowest cumulative
exposure distribution tertile (used as reference category) for dust
exposures and fiber exposures, we combined the 2 lower cumula-
tive exposure distribution tertiles (0%-66%) to form the new
reference category.

In sensitivity analyses, the effect of lag time was explored by
applying longer lag times of 10 years and 20 years when the num-
ber of deaths for the respective outcome was sufficient. As this
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Year of birth
Mean
Min-max
Age at start of employment, mean (min-max), y
Age at start of employment, No. (%), y
Younger than 20
20-29
30years and older
Age at last observation, mean (min-max), y
Duration of employment, mean (min-max), y
Duration of employment, No. (%), y
<10
10-29
=30
Calendar year of first employment, No. (%)
Before 1970
1970-1999
2000 or later
Time from first employment until last observation, mean (max), y
Duration of follow-up, mean, y
Total person-years at risk, No. (%)
Vital status, No. (%)

1953
1901-1992
24 (12-68)

8171 (40)
9292 (45)
3199 (15)
54 (18-97)
15 (1-59)

9573 (46)
7811 (38)
3278 (16)

6827 (33)
11970 (58)
1865 (9)
30 (73)
22
458883 (64)

1950
1908-1991
24 (13-73)

3825 (39)
4162 (43)
1796 (18)
59 (16-97)
17 (1-56)

3459 (35)
4951 (51)
1373 (14)

4100 (42)
5158 (53)
525 (5)
35 (76)
27
262429 (36)

1952
1901-1992
24 (12-73)

11996 (39)
13454 (44)
4995 (16)
55 (16-97)
15 (1-59)

13032 (43)
12762 (42)
4651 (15)

10927 (36)
17 128 (56)
2390 (8)
32 (76)

24
721312 (100)
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<
Pirend

0

=0to 20
>20to65
>65 to 150
>150
Total

Pirena

0

>0to 20
>20to 65
=65 to 150
=150
Total
Ptrend

0
>0to 20

>20to 65
SAL tn 180

Laryngeal cancer®

9
19
8
10
46

29
49
72
35
187

44
a4

02

1
1.00 8
1.28(0.57 t0 2.87) 10
0.42(0.15t0 1.14) 11
1.03(0.39t02.68) 5
35
.40
Stomach cancer
1.23(0.29t05.29) 3
1.00 16
1.21(0.75t01.94) 23
1.55(0.96 to 2.51) 15
1.49 (0.87 t0 2.57) 14
71
.08
Colorectal cancer
212 (027101655 0

1.00 13
174 (0.96t03.15) 24
1 200 AR tA 7 22N ek

1236

1.00

Ovarian cancer

2.27 (0.26 10 20.12) ©

1.00 >01t012
0.78 (0.30t02.03) >12t0 40
0.96 (0.36 10 2.54) >40to 80
0.72 (0.22t02.35) >80

.70

3.10(0.80t011.94) 0

1.00 >0to 12
0.87 (0.45t0 1.65) =12to40
0.54 (0.26 t0 1.13) >40to 80
0.78 (0.37to 1.64) =80

.25

0
1.00 >0to 12

1.08 (0.54t02.13) >12t040
NN N 2W a1 A =40t 20

A1
Laryngeal cancer®

12 1.00
17 0.78(0.37 to 1.65)
10 0.38(0.16 t0 0.92)
7 0.76(0.29 to 2.01)
46

17

Stomach cancer

2 1.13(0.26 to 4.84)
32 1.00
55 1.09(0.70 to 1.71)
77 1.43(0.91t02.27)
21 1.16 (0.64 to 2.08)
187

24

Colorectal cancer
1 2.20(0.28t017.16)

15 1.00
47 1.70(0.94 to 3.06)
AR 195N AR ta 27 210

1

8

11
10

5
35

3
18
21
17
12
71

0
14

26
10

.64

Ovarian cancer

2.17 (0.25 t0 19.12)
1.00

0.80 (0.32 to 2.03)

0.86 (0.33 to 2.28)

0.62 (0.20 to 2.00)

.48

2.76 (0.72 t0 10.52)
1.00

0.66 (0.35 to 1.25)

0.58 (0.29 to 1.14)

0.57 (0.27 to 1.21)

12

1.00

1.03 (0.53 to 1.97)
N75 M 27 tA 1 &1

* International Statistical Classification of Diseases and Related Health Problems codes for cancer sites are as follows: lung, C33-C34; larynx, C32; ovary, C56;
stomach, C16; colon and rectum, C18-C21; mesothelioma, C45 and C38.4. ClI = confidence interval; f/cmg-years = ﬁbers/cm3-years; RR = relative risk.

b

exposure, they are kept as a separate group and displayed only for the purpose of completeness (see Materials and Methods).
©  Two-sided Pienq across the exposure categories (ie, dust categories >0 to 20, =20 to 65, =65 to 150, and >150).
4 Without adjustment for time since last employment, the relative risk (95% CI) for lung cancer for the 3 categories of cumulative dust exposure compared
with the reference category are as follows: RR = 1.07 (95% CI = 0.82 to 1.39), RR = 1.16 (95% CI = 0.90 to 1.50), and RR = 1.18 (95% CI = 0.88 to 1.58) (men) and
RR =10.83 (95% Cl =0.32 t0 2.15), RR = 0.67 (95% Cl = 0.26 t0 1.75), and RR = 1.05 (95% CI = 0.41 to 2.69) (women); for the 3 categories of cumulative fiber exposure
compared with the reference category, they are as follows: RR = 0.93 (95% CI = 0.73 to 1.19), RR = 0.99 (95% CI = 0.78 to 1.27), and RR = 1.13 (95% CI = 0.84 to 1.53)
(men) and RR = 0.81 (95% CI = 0.31 to 2.08), RR = 0.70 (95% CI = 0.26 to 1.83), and RR = 1.20 (95% Cl = 0.48 to 3.02) (women).

¢ Only 1 case of laryngeal cancer in women; therefore, analysis for women was not carried out.

Because the 5-year lag time was applied, some workers had no occupational exposure to dust or fibers; as the counting of risk time started with first
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P trend

0

>01to 20
>20to 65
>65to 150
>150
Total

Pirena

0

>0to 20
>20to 65
=65 to 150
>150
Total

P trend

0

>01to 20
>20to 65
>65 to 150
>150
Total

Pirena

0

>0to 20
>20to 65
>65 to 150
>150
Total

P trend

0

>01to 20
>20to 65
>65to 150
=150
Total

P trend

0
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.02 76
All cancers, main ICD group C
11  1.02(056t01.88) 7  1.41(0.63t03.17)
273 1.00 87 1.00
424  1.05(0.90t01.23) 173  1.21(0.93 to 1.56)
541 1.10(0.93t01.29) 149  0.98(0.74 to 1.29)
277 1.09(091to131) 119  1.18(0.881t0 1.57)
1526 535
31 78
Cardiovascular diseases, main ICD group I
32 1.13(0.79 to 1.62) 2 0.40(0.10to 1.65)
754 1.00 225 1.00
996 098(0.89t01.08) 416  1.06(0.90 to 1.24)
1153 094 (0.85t01.04) 501  1.05(0.89 to 1.23)
666 1.03(0.92to1.16) 367  1.08(0.91to 1.27)

3601 1511
.92 47
Chronic, noninfectious, respiratory diseases®
0 0
18 1.00 7 1.00

31 1.13(0.63t02.05) 8
42 115(063t0211) 17
35  1.79(0.96 to 3.33) 9
126 41

.06 .68
Infectious respiratory diseases®
3 090(0.27t02.94) O
84 1.00 12 1.00
65 073(052t01.03) 4  0.22(0.07t00.71)
30  039(0.24t00.62) 6  0.34(0.12t00.99)
17 045(0.25t00.81) 3  0.24(0.06t00.91)
199 25
.00 .03

External causes, main ICD groups S, T, V, W, X, and Y
118  1.32(1.06t01.64) 16  1.16(0.61t02.19)
728 1.00 68 1.00
484 0.86(0.76t00.98) 80  0.97 (0.69 to 1.36)
243 070(0.59t00.83) 54  0.77(0.52to1.15)
101 067 (0.53t00.85) 29  0.69(0.43to1.11)

1674 247

.00 .07
Alcohol-related noncancer diseases’
117 138(1.12to172) 16  1.35(0.74to2.47)

Aar 4 An 4 An

0.66 (0.24 to 1.85)
1.22 (0.49 t0 3.02)
0.94 (0.34 to 2.60)

0

>0t0 12
>12to 40
>40to 80
>80

0

>0to 12
>12 to 40
>40to 80
>80

0
>01t012
>12to 40
>40 to 80
>80

0

>0to 12
>12t0 40
>40to 80
>80

0

>01t0 12
>12to 40
>40to 80
>80

.00 14
All cancers, main ICD group C
11  097(053t01.78) 7  1.40(0.62t03.15)
293 1.00 87 1.00
475  099(0.85to1.14) 175  1.15(0.89 to 1.49)
540 0.98(0.84to1.15) 151  1.06(0.81t0 1.38)
207  1.10(0.91t0133) 115  1.12(0.84to 1.49)
1526 535
46 .76
Cardiovascular diseases, main ICD group I
32 1.13(0.78t0 1.62) 2 0.40 (0.10 to 1.65)
768 1.00 240 1.00
1151  1.00(0.91t01.10) 480  1.09 (0.93 to 1.28)
1184 091(0.82t01.01) 442  0.98(0.84 to 1.15)
466  1.04(0.92t01.17) 347  1.04(0.88 to 1.23)

3601 1511
.60 .86
Chronic, noninfectious, respiratory diseases
0 0
23 1.00 7 1.00

34  085(050to1.46) 11
45  0.89(052to154) 13
24 137(0.75t0252) 10
126 41

0.87 (0.34 to 2.25)
1.02 (0.40 to 2.60)
1.09 (0.41 10 2.92)

.33 73
Infectious respiratory diseases
3 097(030t03.19) 0
79 1.00 10 1.00
79  086(0.62t01.20) 9  0.57(0.23to1.43)
28  038(0.23t0062) 3  0.21(0.06 t00.81)
10  0.40(0.20t00.80) 3  0.29(0.08to 1.10)
199 25
.00 .02
External causes, main ICD groups S, T, V, W, X, and Y
118 133 (1.07to1.66) 16  1.15(0.61t02.17)
709 1.00 67 1.00
544  090(0.80t01.02) 88  0.96(0.69 to 1.34)
229 068(057t00.81) 48  0.68(0.46 to 1.01)
74 070(0.54t00.90) 28  0.60(0.38 t0 0.97)
1674 247
.00 01

Alcohol-related noncancer diseases

0

AL an

117  141(1.14t0174) 16  1.31(0.71t02.40)

Aan A An o A An

1'WO-5108d Fireng dCTOSS LNE EXPOSUTE Ci:lT.EgUIlES |1e, aust calegones ZU L0 LU, 24U 10 b3, 205 L0 15U, dNd 2~ 15U).
4 Chronic (noninfectious) respiratory diseases (ICD J30, J31, J33, ]34.1-J34.8, ]35, J37, ]38, ]39.2-J39.9, ]40-]84, ]90-]94, and J95-J99 excluding J98.7).
¢ Infectious respiratory diseases (ICD J00-J06, J09-J18, J20-]22, ]32, J34.0, J36, ]39.0-J39.1, J85-]86, and J98.7).
f Alcohol-related noncancer diseases (ICD E24.4, F10, G31.2, G62.1, 42,6, K29.2, K70, K85.2, K86.0, R78.0, S00-T35, and T51-T78).
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across dust and fiber and sex combinations, these findings are
difficult to interpret.

Overall mortality in the cohort was lower in male workers
with higher cumulative dust exposure compared with the refer-
ence group, driven by inverse associations between exposure and
deaths from alcohol-related noncancer diseases, deaths from
infectious respiratory diseases, and deaths from external causes,
but less so in female workers, with much lower numbers of
deaths from alcohol-related noncancer diseases and deaths fram

authortative sources, complementng each other, tor vital status
follow-up.

The main limitations are inherent in the design of a register-
based historical cohort study. Endpoints were deaths, not inci-
dence of disease. Every epidemiological study suffers from some
exposure misclassification. However, this is one of the best
informed studies in terms of person-years covered by dust meas-
urements. Only few extrapolations were needed, with 76% of
person-years of workers in the mine and 86% of person-years of
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slightly higher cumulative exposure for women. We observed an
increased mortality for lung cancer in men with increasing
cumulative dust exposure. No increased risk of lung cancer with
increasing dust exposure was seen in the female workers, but we
observed a modest increase in the highest exposure category for
fibers. Future research should aim at disentangling the effects of
the exposure to different lung carcinogens in this cohort, espe-
cially looking at the risks related to dust and fibers in never
smokers, as well as investigating additive and multiplicative

TrALliiag, wUApaiatan WAtALLy  TEALLLILE AW YAL T LA LlAdiiiagyy  Aviuiiasa
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Annexure M

P.C., Plaintiffs—Respondents, v. Georgia—Pacific LL.C, Defendant—
Appellant.

Supreme Court, Appellate Division, First Department, New York. (Jun 6, 2013)
DOCKET NO.

ATTORNEY(S)

Quinn Emanuel Urquhart & Sullivan, LLP, New York (Kathleen M. Sullivan of counsel),
and Lynch Daskal Emery LLP, New York (Scott Emery of counsel), for appellant. Weitz &
Luxenberg P.C., New York (Jerry Kristal and Alani Golanski of counsel), for respondents.

JUDGES

Richard T. Andrias

IMPORTANT PARAS

1. Attorney work product under CPLR 3101(c), which is subject to an absolute privilege, is
limited to “documents prepared by counsel acting as such, and to materials uniquely the
product of a lawyer's learning and professional skills, such as those reflecting an
attorney's legal research, analysis, conclusions, legal theory or strategy” (Brooklyn
Union Gas Co. v. American Home Assur. Co., 23 A.D.3d 190, 190-191, 803 N.Y.S.2d
532 [1st Dept. 2005] ). Documents generated for litigation are generally classified as
trial preparation materials (CPLR 3101[d][2] ) unless they contain otherwise privileged
communications, such as memoranda of private consultations between attorney and
client ( see People v. Kozlowski, 11 N.Y.3d 223, 244, 869 N.Y.S.2d 848, 898 N.E.2d
891 [2008] ). Trial preparation materials are subject to a conditional privilege and may
be disclosed “only upon a showing that the party seeking discovery has a substantial
need of the materials in the preparation of the case and is unable without undue hardship
to obtain the substantial equivalent of the materials by other means” (CPLR 3101[d][2];
Giordano v. New Rochelle Mun. Hous. Auth., 84 A.D.3d 729, 732, 922 N.Y.S.2d 518
[2d Dept. 2011] ). This Court has also observed that “it is unfair for the opposing party
in a litigated controversy to ... use this privilege both as a sword and a shield, to waive
when it enures to her advantage, and wield when it does not” (Matter of Farrow v. Allen,
194 A.D.2d 40, 45, 608 N.Y.S.2d 1 [1st Dept. 1993] [internal quotation marks
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124 3\nnexure

factual basis for a showing of probable cause to believe that a fraud or crime has been
committed and that the communications in question were in furtherance of the fraud or
crime” ( United States v. Jacobs, 117 F.3d 82, 87 [2nd Cir.1997]; see also Ulico Cas.
Co., 1 A.D.3d at 224, 767 N.Y.S.2d 228;Matter of Grand Jury Subpoena, 1 A.D.3d 172,
767 N.Y.S.2d 77 [1st Dept. 2003] ). However, “[a] lesser evidentiary showing is needed
to trigger in camera review than is required ultimately to overcome the
privilege” ( United States v. Zolin, 491 U.S. 554, 572, 109 S.Ct. 2619, 105 L.Ed.2d 469
[1989]).

3. This discovery dispute pertains to all of the Weitz & Luxenberg New York City Asbestos
Litigation (NYCAL) cases in which Georgia— Pacific (GP) is a defendant. For the
following reasons, we find that the motion court providently exercised its discretion
when it denied GP's motions to vacate the Special Master's recommendations and
directed an in camera review of certain internal communications identified in GP's
privilege log and the production to plaintiffs of certain underlying data related to eight
published research studies funded by GP concerning the health effects of its joint

compound.

4. At Holm's deposition, plaintiffs requested that GP produce all documents relating to the
studies. GP produced certain documents and a privilege log asserting that all
communications with its consulting experts were protected by the attorney work product
privilege and that its internal communications were protected by the attorney- client
privilege. The Special Master directed an in camera review of all documents identified
in GP's privilege log (Recommendation # 1), and production of all materials and raw

data underlying the published studies (Recommendation # 2).

5. GP complied with Recommendation # 1 to the extent that it submitted for in camera
review all communications to and from its consulting experts. On July 11, 2011, the
Special Master found that the documents she reviewed were privileged and that no
documents were discoverable other than those that GP had agreed to supply. The ruling
was limited to GP's communications to and from its consulting experts that GP had
produced, and did not otherwise modify or vacate the recommendations in respect of
GP's claim of attorney-client privilege (internal communications) and the attorney work-

product privilege regarding the underlying data, which remained in full force and effect.
JUDGMENT
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Quinn Emanuel Urquhart & Sullivan, LLP, New York (Kathleen M. Sullivan of counsel),
and Lynch Daskal Emery LLP, New York (Scott Emery of counsel), for appellant. Weitz &
Luxenberg P.C., New York (Jerry Kristal and Alani Golanski of counsel), for respondents.
RICHARD T. ANDRIAS, J.P., JOHN W. SWEENY, JR., HELEN E. FREEDMAN,
PAUL G. FEINMAN, JUDITH J. GISCHE, JJ.

ANDRIAS, J.P.

This discovery dispute pertains to all of the Weitz & Luxenberg New York City Asbestos
Litigation (NYCAL) cases in which Georgia— Pacific (GP) is a defendant. For the
following reasons, we find that the motion court providently exercised its discretion when
it denied GP's motions to vacate the Special Master's recommendations and directed an in
camera review of certain internal communications identified in GP's privilege log and the
production to plaintiffs of certain underlying data related to eight published research
studies funded by GP concerning the health effects of its joint compound.

GP funded these studies in 2005 to aid in its defense of asbestos -related lawsuits. The
studies were performed by experts from various organizations, who, among other things,
recreated GP's historical joint compound product for the purpose of testing its
biopersistence and pathogenicity. To facilitate the endeavor, GP entered into a special
employment relationship with Stewart Holm, its Director of Toxicology and Chemical
Management, to perform expert consulting services under the auspices of its in- house
counsel, who also was significantly involved in the pre-publication review process.

At Holm's deposition, plaintiffs requested that GP produce all documents relating to the
studies. GP produced certain documents and a privilege log asserting that all
communications with its consulting experts were protected by the attorney work product
privilege and that its internal communications were protected by the attorney- client
privilege. The Special Master directed an in camera review of all documents identified in
GP's privilege log (Recommendation # 1), and production of all materials and raw data
underlying the published studies (Recommendation # 2).

The motion court denied GP's motion to vacate the Special Master's recommendations, as
well its motion for leave to reargue the in camera prong of that decision to narrow its
scope. GP appeals, arguing that plaintiffs failed to make the necessary showings to warrant
in camera review of internal privileged communications or production of work product
data and that ordering that review and production is an unwarranted intrusion into GP's
privileged communications.

GP complied with Recommendation # 1 to the extent that it submitted for in camera review
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GP's communications to and from its consulting experts that GP had produced, and did not
otherwise modify or vacate the recommendations in respect of GP's claim of attorney-
client privilege (internal communications) and the attorney work- product privilege
regarding the underlying data, which remained in full force and effect.

The motion court providently exercised its broad discretion in supervising disclosure when
it confirmed Recommendation # 1 and granted in camera review of the documents to
determine whether the crime-fraud exception to the attorney-client privilege applied ( see
Those Certain Underwriters at Lloyds, London v. Occidental Gems, Inc., 11 N.Y.3d 843,
845,873 N.Y.S.2d 239,901 N.E.2d 732 [2008] ).

({3}

The crime- fraud exception encompasses “ ‘a fraudulent scheme, an alleged breach of
fiduciary duty or an accusation of some other wrongful conduct’ ” ( Art Capital Group
LLC v. Rose, 54 A.D.3d 276, 277,862 N.Y.S.2d 369 [1st Dept. 2008], quoting Ulico Cas.
Co. v. Wilson, Elser, Moskowitz, Edelman & Dicker, 1 A.D.3d 223, 224,767 N.Y.S.2d 228
[1st Dept. 2003] ). “[A]dvice in furtherance of a fraudulent or unlawful goal cannot be
considered ‘sound.’ Rather advice in furtherance of such goals is socially perverse, and the
client's communications seeking such advice are not worthy of protection” (In re Grand
Jury Subpoena Duces Tecum, 731 F.2d 1032, 1038 [2d Cir.1984] ).

A party seeking “to invoke the crime- fraud exception must demonstrate that there is a
factual basis for a showing of probable cause to believe that a fraud or crime has been
committed and that the communications in question were in furtherance of the fraud or
crime” ( United States v. Jacobs, 117 F.3d 82, 87 [2nd Cir.1997]; see also Ulico Cas. Co., 1
A.D.3d at 224,767 N.Y.S.2d 228; Matter of Grand Jury Subpoena, 1 A.D.3d 172,767
N.Y.S.2d 77 [1st Dept. 2003] ). However, “[a] lesser evidentiary showing is needed to
trigger in camera review than is required ultimately to overcome the privilege” ( United
States v. Zolin, 491 U.S. 554, 572,109 S.Ct. 2619,105 L.Ed.2d 469 [1989] ).

To permit in camera review of the documents to analyze whether the communications were
used in furtherance of such wrongful activity, there need only be “a showing of a factual
basis adequate to support a good faith belief by a reasonable person that in camera review
of the materials may reveal evidence to establish the claim that the crime-fraud exception
applies” ( id. [internal quotation marks and citation omitted] ). “Once that showing is
made, the decision whether to engage in in camera review of the evidence rests in the
sound discretion of the [ ] court” ( id.).

Holm co-authorized nearly all of the studies, which were intended to cast doubt on the
capability of chrysotile asbestos to cause cancer. On the two articles that he did not co-
author, he and GP's counsel participated in lengthy “WebEx conferences” in which they
discussed the manuscripts and suggested revisions. Despite this extensive participation,
none of the articles disclosed that GP's in-house counsel had reviewed the manuscripts
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Holm, the only disclosure was that the research was “sponsored” or “supported” by a grant
from GP. The articles did not disclose that Holm was specially employed by GP for the
asbestos litigation or that he reported to GP's in-house counsel. Furthermore, there were
no grant proposals, and Dr. Bernstein was hired by GP on an hourly basis. Nor did the
articles reveal that Dr. Bernstein has been disclosed as a GP expert witness in NYCAL
since 2009, that he had testified as a defense expert for Union Carbide Corporation in
asbestos litigation, or that he had been paid by, and spoken on behalf of, the Chrysotile
Institute, the lobbying arm of the Quebec chrysotile mining industry. Although GP
belatedly endeavored to address the inadequacies of certain of its disclosures, its
corrections failed to acknowledge its in-house counsel's participation and did not make
clear that Dr. Bernstein's testimony as an expert witness preceded the publication of the
first GP reformulated joint compound article in 2008.

[5] The foregoing constitutes a sufficient factual basis for a finding that the relevant
communications could have been in furtherance of a fraud, and the motion court properly
confirmed the recommendation directing in camera review of the internal documents. As
the court remarked, it is of concern that GP's in-house counsel would be so intimately
involved in supposedly objective scientific studies, especially in light of GP's disclosures
denying such participation ( see United States v. Philip Morris USA, Inc., 449 F.Supp.2d 1
[D.D.C. 2006] [applying the fraud-crime exception, in regard to defendants' litigation-
related efforts to skew smoking and health research], affd. in relevant part566 F.3d 1095
[D.C. Cir. 2009], cert. denied— U.S. , 130 S.Ct. 3501, 177 L.Ed.2d 1090 [2010]).

Plaintiffs' contention that this portion of the appeal is moot because GP complied with the
order and produced the data pending review on appeal is without merit. While this Court
may not be able to return the parties to the status quo ante since plaintiffs now have
acquired the information in the underlying data, “a court can fashion some form of
meaningful relief in circumstances such as these,” including ordering the destruction or
return of materials disclosed ( Church of Scientology of California v. United States, 506
U.S. 9, 12-13, 113 S.Ct. 447,121 L.Ed.2d 313 [1992] ).

The motion court providently exercised its discretion when it confirmed Recommendation
# 2 and directed GP to produce all documents and materials underlying the published
studies over which it has possession, custody, or control, including, but not limited to,
microscopy images, the data generated in the chambers where the reformulated compounds
were created, and numerical calculations, and to act in good faith to secure its consulting
experts' compliance with the direction to produce.

Attorney work product under CPLR 3101(c), which is subject to an absolute privilege, is
limited to “documents prepared by counsel acting as such, and to materials uniquely the
product of a lawyer's learning and professional skills, such as those reflecting an attorney's
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(CPLR 3101[d][2] ) unless they contain otherwise privileged communications, such as
memoranda of private consultations between attorney and client ( see People v. Kozlowski,
11 N.Y.3d 223, 244,869 N.Y.S.2d 848,898 N.E.2d 891 [2008] ). Trial preparation materials
are subject to a conditional privilege and may be disclosed “only upon a showing that the
party seeking discovery has a substantial need of the materials in the preparation of the
case and is unable without undue hardship to obtain the substantial equivalent of the
materials by other means” (CPLR 3101[d] [2]; Giordano v. New Rochelle Mun. Hous.
Auth., 84 A.D.3d 729, 732,922 N.Y.S.2d 518 [2d Dept. 2011]). This Court has also
observed that “it is unfair for the opposing party in a litigated controversy to ... use this
privilege both as a sword and a shield, to waive when it enures to her advantage, and wield
when it does not” (Matter of Farrow v. Allen, 194 A.D.2d 40, 45,608 N.Y.S.2d 1 [1st Dept.
1993] [internal quotation marks omitted] ).

The results of the published studies commissioned by GP are relevant, and it cannot be
seriously disputed that plaintiffs have a substantial need for the underlying data in the
preparation of their cases. “Large corporations often invest strategically in research
agendas whose objective is to develop a body of scientific knowledge favorable to a
particular economic interest or useful for defending against particular claims of legal
liability” (In re Welding Fume Prods. Liability Litig., 534 F.Supp.2d 761, 769 n. 10 [N.D.
Ohio 2008] [internal quotations omitted] ). “The publication of [research] findings and
conclusions invites use by persons whom the findings favor and invites reliance by the
finders of fact. The public has an interest in resolving disputes on the basis of accurate
information” (In re American Tobacco Co., 880 F.2d 1520, 1529 [2d Cir.1989] ). Here, GP
commissioned the studies in anticipation of litigation and has admitted that “[a]t an
appropriate time and after their publication is complete, GP plans to introduce the results
of the studies in litigation.”

In determining whether plaintiffs are unable without undue hardship to obtain the
substantial equivalent of the materials by other means, due consideration must be given to
the fact that discovery in NYCAL is governed by the September 20, 1996 Case
Management Order (CMO), as amended May 26, 2011, which is designed to “allow the
parties to obtain reasonably necessary documents and information without imposing undue
burdens in order to permit the parties to evaluate the case, reach early settlements, and
prepare unsettled cases for trial.” The court has “full authority, under the controlling
[CMOY], to issue its discovery order pertaining to ongoing cases” (Matter of New York City
Asbestos  Litig., 66 A.D.3d 600, 600,887 N.Y.S.2d 580 [1st Dept. 2009] [denying the
defendant's claims that it be permitted to shield analogous materials via a protective
order] ).

Given the complexity of the studies, the motion court was rightfully wary of prejudicing

plaintiffs by permitting the sudden introduction of the studies or experts on the eve of trial,

or in the many other pending asbestos trials. As the court found, principles of fairness, as
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the underlying raw data that might be prone to scrutiny by the opposing party and that may
affect the veracity of its experts' conclusions ( see John Doe Co. v. United States,350 F.3d
299, 302 [2d Cir.2003]; see also Niagara Mohawk Power Corp. v. Stone & Webster Eng'g
Corp., 125 F.R.D. 578, 587 [N.D.N.Y.1989] ).

Plaintiffs will be prejudiced if they are prevented from discovering the data, protocols,
process, conduct, discussion, and analyses underlying these studies. A significant
expenditure of time and money would be required to duplicate the studies, if they could be
exactly duplicated at all, whereas scrutiny of the underlying data may provide a
permissible manner in which to attack the findings that would be consistent with the intent
of the CMO to minimize the cost of and streamline discovery.

In this regard, we note that the court limited its ruling to the data, samples, and materials
that relate to those studies whose results have been published or will be published. GP is
not required at this juncture to produce to plaintiffs any internal communications that
portray its attorneys' or consultants' notes, comments or opinions. Moreover, GP will be
free to make whatever pretrial in limine application it deems appropriate.

Finally, no appeal lies from the order denying reargument ( Stratakis v. Ryjov, 66 A.D.3d
411,885 N.Y.S.2d 597 [1st Dept. 2009] ).

Accordingly, the order of the Supreme Court, New York County (Sherry Klein Heitler, J.),
entered December 12, 2011, which confirmed recommendations of the Special Master
directing an in camera review of all internal attorney-client and work-product documents
identified on defendant GP's privilege log, and directing the production of all materials and
raw data underlying several published studies funded by GP, should be affirmed, without
costs. The appeal from the order, same court and Justice, entered June 14, 2012, which
denied GP's motion for reargument, should be dismissed, without costs, as taken from a
nonappealable order.

Order, Supreme Court, New York County (Sherry Klein Heitler, J.), entered December 12,
2011, affirmed, without costs. Appeal from order, same court and Justice, entered June 14,
2012, dismissed, without costs, as taken from a nonappealable order. All concur.
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Administration Language - Mother Tongue
Government of Kerala
Summary

General Education Department-Interim Order of the Hon'ble High Court in W.P.
(C) 22457/2019 - Order is issued prohibiting Asbestos Sheet Roofing and fixing
time limit for removal of the same in Schools in the State under General
Education Department.

General Education (M) Department

Cives Uy sani & vriivs sarisuic s Uviis oo
2. The Local Self Government Institutions have to take steps in this regard
joining with managements for aided-unaided-approved Private Schools and
with Education Department for Government Schools.

3. The Director of Public Instructions has to prepare a list of the Schools having
asbestos sheet roofing in the State and to confirm removal of such sheets with
suitable other roofings in a time bound manner and to make available monthly
report in this regard to the Government.

4. The Director of Public Instructions and the Engineers of the Local Self
Government Department have to confirm that no heat absorbing/flammable
materials which are prohibited as per Chapter IV Rule 5 of Kerala Education
Rules are used for substituting the roof or for constructing roof for the new
school building.

Ann-M
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The interim order of the Hon'ble High Court cited above is complied in the
above manner.

10.

(Under Order of Government)
P.S.Krishna Kumar,
Additional Secretary

Material on record further discloses that the 7t

racnnndant /[Qarrataru T arcal Qalf Cavvarnmoant Nonartmont icenad Fvt DA

No EPA4/302/19/LSGD
Local Self Goverment(EPA) Department,
17/10/2019
Thiruvananthapuram
Secretary

Sir,

Director of Panchayats, Thiruvananthapuram
Director of Urban Affairs, Thiruvananthapuram
Commissioner for Rural Development, Thiruvananthapuram.

Sub: Kerala State Commission for Protection of Child Rights-Prohibiting
usage of asbestos sheet roofing to school buildings -regarding.
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POLYCARBONATE & NON ASBESTOS ROOFING SHEETS

The products of manufacturers’ mentioned in document is based on the details
provided by firm and no testing or trial of the product has been carried out by this
office. Products mentioned on webpage be used only as trial material on limited use
considering prevalent guidelines, rules, cost & other factors including availability of
similar type of materials in market by other manufactures. Railway vide letter no.
WKS/107/Trials dated 15.06.17 has been advised to carry out trial and submit report
to RDSO.

Lightweight corrugated polycarbonate roofing sheets are the ultimate in performance
& durability in roof light with high light transmission. It helps to conserve energy while
enhancing the quality of working environment. Superior physical properties such as
UV protection and an advanced profile matching technology makes Rooflight ideal
for in-plane rooflights and sidelights in corrugated metal roofs and Non Asbestos
Cement roofings. It facilitates optimum solar transmission with clear panels allowing
maximum light and diffusions filtering visible light and reducing heat loads. It saves
electricity in return.

SPECIFICATIONS OF ROOFLIGHT POLYCARBONATE SHEET EPDM WASHER
AND NON ASBESTOS SHEET.

ROOFLIGHT POLYCARBONATE SHEET (ltem covers under Unified Standards
Specification for Works & Material 2010 Clause no. 10.11.8)

Profiled Skylight polycarbonate sheets are manufactured through online extrusion
process. The sheets thickness varies from 0.70 mm to 3 mm with co-extruded UV
coating of 40 microns ensuring a 10 years weather resistant warranty with light
transmission of not less than 85% . The sheets are having anti glare - white diffuser
color with 100% light dispersion ratio. The sheets should confirms ASTM Standards
D2240 for Hardness Shore A, D412 for Tensile Strength & Elongation Break, D624
for Tear Strength, D573 for heat resistance (Change in Hardness, Tensile Strength &
Elongation), D395 for compression set and D1171 for ozone resistance. The
Polycarbonate sheets should confirms fire test as per EN13501. Sheet should not
show breakage due to loss of impact strength / weathering effect when tested as per
ISO 6603/1-1985(E). Roof light extruded corrugation profile should match with main
roof profile for a leak proof assembly. The sheet installation shall be carried out as
per manufacturer's recommendation and as instructed by Engineer in charge.

NON-ASBESTOS SHEET ROOFING (As per IS 14871: 2000)

Providing and fixing non-asbestos high impact fibre reinforced cement 6 mm thick
corrugated sheets (as per IS: 14871) roofing up to any pitch and fixing with polymer
coated J or L hooks, bolts and nuts 8mm dia. G.I. plain and bitumen washers or with
self drilling fastener and EDPM washers etc. complete excluding the cost of purlins,
rafters and trusses including cutting to size and shape wherever required.
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EPDM WASHER
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This shall be used in roof sheeting for proper fixing and avoiding leakage. EPDM
washer shall be consist of two components i.e. 25 MM dia Stainless steel cap SS
304 M8/16G and EPDM rubber washer.
EPDM stands for Ethylene Propylene Diane Monomer which is a type of synthetic

elastomeric rubber.

Advantage of Everest Roof light Poly Carbonate Corrugated Sheets:

Parameters

Everest Roof Light
Extruded Poly carbonate
Corrugated Sheets

Others (Cold Bended
/Thermoformed Poly
carbonate Corrugated
Sheets (Made from Other
Flat Sheets)

Manufacturing

By Online process - from
Resins to Profiled Sheet -
manufactured on Extrusion
Line

Normally Offline Manual
Process - Made on Press
Brake/ Thermoforming
machine (from flat PC
Sheets)

Raw Material Manufactured from Virgin Manufactured from PC Flat
Grade Polycarbonate granules | sheets with unknown machine
- place - process
Dimensional Excellent Corrugated Sheets Poor Individual sheet is
Consistency/ are extruded on a “continuous” | corrugated - pressed making
Uniformity process to ensure dimensional | each sheet inconsistentin

consistency — accuracy

dimensions

Matching to Metal
Profile

Excellent Special Extrusion
tooling is made for each
specific Roofing Profile, to
ensure dimensional accuracy
and perfect fit up

Poor Individual sheet is
corrugated - pressed with
inconsistent dimensions,
making the fit up difficult and
inconsistent

Leakage Manufactured to match any Inconsistent dimensions of
profile thereby ensuring leak cold bended/ thermoformed
proof joints PC Sheets results in gaps

between fit up causing future
leakages

UV Coating Continuous online co-extruded | UV coating gets damaged

UV Coating technology
guarantees a very long life

during the bending -
thermoforming process, which
reduces the life of sheets

Light Transmission
(LT) & Yellowness
Index

Advanced UV Coating
technology minimises
weathering effect = high LT %
and very low Yellowness Index

Damaged UV Coating
exposes the sheets to UV
Rays and weathering effects
= low LT% and high
Yellowness Index

Warranty

5-year warranty with a normal
product life of 20 years

Same as the “warranty”,
available on the flat sheets
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used as raw material, which
loses its properties post
bending/ forming

Test Certificates/
Conforming
Standards

Profiled sheets are tested at
recognised labs and supplied
with relevant load tables

Cold bended/ thermoformed
sheets depend on Test
Certificates of raw material
i.e. flat sheet

Rates provided by M/s Everest Industries Limited & HIL Limited:

S. No. | Description of Item Cost
1. Non-asbestos sheet Size: Length 3 | Rs. 330-350/- Per Sgm Natural Grey
meter x width 1.050/1.097 meter x 6 | Finish
mm thick corrugated sheets (as per | Rs. 400/- Per Sgm Weather-proof
IS: 14871) Acrylic Paint
2. EVEREST ROOFLIGHT Rs. 910/- Per Sgm 1 mm thickness
Rs. 1365/- Per Sgm 1.5 mm
thickness
Rs. 1900/- Per Sgm 2 mm thickness
3. EPDM WASHER Rs. 6500/- Per 1000 nos.
Umbrella 25mm SS M8/16G

Some of the known Manufacturers/ Suppliers:

1. EVEREST INDUSTRIES LTD,
"Everest Technopolis”,
D-206, Sector-63, Noida-201301
Mb:- 9560136633
landline :- 0120-4791896.
rverma@everestind.com.

2. HIL Limited (CK Birla Group)
7" Floor, SLN Terminus (Near Botanical Gardens)
Gachibowli, Hyderabad-500032,
Telangana, India, www.hil.in
Tel: 040-30999000, Fax: 040-23702400
Tollfree: 1800042542599
Email: info@hil.in
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Service of Rejoinder in response to reply of of R. 4 in OA 298 of 2023

From Dr. Raja Singh <dr.rajasingh@proton.me>
To ankit@virmani.in, vaibhav.bhadana@virmani.in, hrithik@virmani.in, office@virmani.in

CcC dheeraj.adv001@gmail.com, Gigicgeorge.adv42@yahoo.in, danubeconsulting@gmail.com,
secy.sel@nic.in, mbalodhi.cpcb@nic.in, bhaskar.chhikara@gmail.com

Date Thursday, May 2nd, 2024 at 12:53 PM

BEFORE THE NATIONAL GREEN TRIBUNAL
Principal Bench at New Delhi

OA 298 of 2023
Dr Raja Singh vs Union of India & Ors

Most Respectfully,

Please find the rejoinder in response to the reply of Respondent No. 4 before the Hon'ble National Green
Tribunal in OA 298 of 2023.

The rejoinder is here:
https://drive.google.com/file/d/1AjL9iuA6ILUH5ZAjZXNVOXGEEMrEHN7r/view?usp=drivesdk

Kindly confirm the receipt of the same.

Thanks and regards
Dr Raja Singh
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