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1. Preamble

The Honorable High Court of Judicature at Madras had passed an order dated
29.06.2007 in the writ petition no. 8291 of 2006 in the case of Ponds Hindustan
Lever Limited Ex-mercury employees' welfare association vs. Hindustan Lever
Limited and others as mentioned in the said writ petition. The order laid down the

AllMS, CMC Vellore and MAMC New Delhi.

In compliance with court orders, ITRC, Lucknow nominated Dr. A K Srivastava Dy
Director and Head Of the Epidemiology Division as Chairman and sent letters
reque:ting the Dean of CMC, Vellore, Director AlIMS, Delhi, Director, NIOH,
Ahmedabad and Dean, MAMC, Delhi for nominating members to the expert
committee as directed by the cotin. The names of all the nominees from these
institutes were received by ITRC on August 3, 2007.

The ccmmittee comprised the following members:

Dr. A K .Srivastava ITRC, Lucknow - Chairman
Dr. 8. K. Dave, NIOH, Ahmedabad — Member
Dr. Jayaprakash Muliyil, CMC, Vellore - Member
Dr. K. Anand, AlIMS, Delhi — Member

Dr. Neeraj Gupta, MAMC, New Delhi — Member

The committee in its first meeting on 24.8.2007 deliberated and listed the following
terms of reference to decide on the matter. These terms of reference were identified
as per the court order dated 29.6.2007.

a. To décide whether the alleged health conditions/ symptoms shown by the
warkers and their family members are relatable to mercury exposure, :

b. To peruse the materials provided by petitioner and respondents

¢. To provide opportunity to either party (subject to providing proof of employment
in case of petitioners) for presenting their respective cases with supporting

documents.
d. To decide on other modalities in performing the above task
e. To complete and submit the report within a period of three months,
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2.1.

2.3.

2.4
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Prbceedings of the Committee

The committee sought from the petitioners a list of employees and their relatives
claiming to be affected by exposure to mercury in the erstwhile plant at
Kodaikanal and the ailments suffered by them. A list of 279 subjects was made
available to us by the petitioners on September 17, 2007 (Annexure -1)

committee on Aug 24, 2007 in New Delhi through a power point presentation
(Annexure 2) ‘

The committee wrote to the Asst. Registrar of the Honb’le High Court at Madras
to seek extension to file its response citing the complexity of the case and other

“important reasons as mentioned in its letter dated Sep 25, 2007 (Annexure - 3)

The expert committee visited Kddaikana! on the 10.10.2007

a)  to examine the erstwhile factory so as to have a first hand idea of the
health and safety systems in place as well as understand the operational
‘aspects of the factory &

b)  to provide Opportunity to the petitioners for presenting their case

The committee members were in regular touch with each other and
communicated on this issue through e-mails and telephone calls from Aug 2007
to Nov 2007. A number of clarifications were also sought and all the available
information was thoroughly exarnined by each committee member for reaching
to a conclusion,

The final meeting of the committee members took place in Delhi on Dec.. 5,
2007 at Tivoli Garden Resorts Hotel. Prior to the meetil?g a draft report was
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Cretails of the Factorv visit at Kodaj

Mr. John George, Factory Manager, HUL, Kodaikanal took the committee
members around the factory and explained the manufacturing process, safety
systems and procedures. Mr. K.Gopalakrishnan, ex-staff of the factory and
representing the petitioner Ponds Hindustan Lever Ltd. ex-mercury employees'
velfare association, at the request of the committee, accompanied the
committee members during the site visit to ensure that their point of view was
communicated to the committeé members. -

The factory was without machinery since all machinery had been
decontaminated and disposed off. The committee members went around the
factory to examine the location of various departments and understand details

of operations carried out,
The thermometer manufacturing consisted of the following sections.

(1) Utllittes & Services: This department housed electrical power distribution
including transformer, electrical generators, compressors, oxygen generators,
LPG bullets and de-humidifiers etc. Workmen from this section took care of
electrical work, plumbing and other factory maintenance activities. 8
workmen were engaged in this section. There was no mercury used in this
section, Size of utilities section: 116ft x 27 ft

(2) Non- mercury area: Stem glass and bulb glass were used to produce empty
thermometer shells in this section. Stem cutting,”End opening, End cutting,
Bulb forming and Non-mercury thermometer operations were carried using
‘automatic and semi-automatic machines. 30 workmen were engaged in this
section. Size of the non-mercury area is 89ft x 80 ft.

(3) Mercury filling room: The empty thermometers were filled with mercury in a
separate room using a filling machine. This section had 3 exhaust fans to
“expel the mercury vapor from the room and to keep mercury vapor ievel in
the work area below 0.05 mg/m®, which is the safe prescribed level. 2
workmen were engaged in this section. At the time of unloading of
thermometers from the filling machine one workman from mercury area was
engaged. Size of the room is 45ft x 30 ft, ,
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(4) Mercury area: In this section, manufacturing operations post filling of the
mercury into thermometers including top chambering, contracting, air
removal, grading, top sealing, scale printing, top making and quality
inspection etc. were carried out using automatic and semi automatic
machines. Around 20 to 25 thousand thermometers were produced in'a day.
There were 22 exhaust fans to expel mercury vapor from this section to Keep
the work area within the safe mercury vapor level. The floor of the mercury
section was iept wet all the time to minimize vaporization of mercury. The
broken thermometers were removed using special vacuum cleaners with
water seal. The workmen were also using mandrel and hand gloves to handle
broken tharmometers. The broken pieces were kept in buckets containing
water. 88 employees were engaged in this section. Size of the mercury area

is 2001t x 80 ft.

(5) Mercury distillation room: Commercially available mercury and mercury
‘etrieved from recovery room were distilled in this room. There were 5
exhaust fans to expel mercury vapor from this section to keep the work area
within the safe mercury vapor level. About 20 to 30 kg of mercury were
distilled in a day. 1 workman was engaged in this operation. Size of the room:

48ft x 15 ft.

(6} iMercury recovery room: Mercury contained glass scrap from the
manufacturing areas was crushed in a crusher and heated in an oven to
recover mercury. There were 6 exhaust fans to expel mercury vapor from this
room to keep the work area within the safe mercury vapor level. 7 workman
was engaged in the recovery process. At the time of crushing the glass scrap
one additional workman from mercury area was engaged in this section. Size
of the room: 48ft x 15.ft. 7

{7) Packing section: The packing was a post manufacturing operation where the
finished thermometers were packed in packing cases for retail distribution.
This activity was carried out in the old buiiding till 1992 and thereafter in a
separate room annexed to the manufacturing shed. The size of the room: 55t
x 22ft.

. (8) Digital thermometer: Digital thermometer manufacturing was carried out in
' the old building away from the mercury thermometer manufacturing shed.
Around 200 workmen were engaged in digital operation in the years 1996 to

1999. After this period, the digital operation was shifted to MEPZ, Chennai.
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Thé:manpower figures mentioned in different sections correspond to deployment
pattern as on March 2001 when the factory was closed down.

Du,rih’g' the factory visit, the committee members were informed about the safety
systems and procedures. Some of the points mentioned were:

'A'Il the regular employees were provided with uniforms, shoes, goggles, head
cover, mask, gloves etc. In addition workmen in mercury fiilling, distillation -
and recovery sections were provided with NIOSH mercury respiratory

cartridges.
The uniforms were washed at the factory itself and these were never allowed

‘ _tq be taken home.

Standard operating procedures and waming instructions regarding hazardous
nature of mercury were displayed at prominent locations in the factory.

All the workmen were provided safety training prior to employment.

Exhaust fans were installed in mér’cury area, mercury filing, mercury
distillation and recovery sections to flush out mercury vapor, provide air
change, and maintain mercury vapor within the safe level of 0.05 mg/m?®

The mercury vapor leverl in the work areas was monitored daily at 15 to 22
different locations in the factory using Jerome Mercury Vapor Analyzer and
necessary actions were taken to maintain the mercury level below the safe

. limit of 0.05 mg/m®. The committee inspected the Jerome Mercury Vapor

Analyzer used.

‘Workers urine analysis was carried out monthly using a cold vapor atomic

absorption spectrometer and the workers exceeding the safe limit, if any,
were shifted out of mercury area to non-mercury sections till the urine level
came down. The committee visited the urine analysis lab.

Annual medical examination was carried out by factory medical officer once in
a year.

Racords pertaining to mercury vapor readings, urine analysis and annual
n edical examination were maintained in the records room. The committee
members have gone through some of the records maintained.



The nature of jobs allotted to different categories of workmen.

* Permanent workmen: Engaged in manufacturing operations.
Contract workmen: Engaged in security, gardening and canteen activities.

»  Casuals / Temporary: These workmen were engaged for a shorter period
of time, just to meet export orders during peak periods. Once the exports
orders were completed, they were removed from the services. These
casuals/ temporary workmen were engaged in material handiing, packing

- and ancillary jobs.

¢ Trainees: Based on work performance and manpower requirement, some
of the temporary workmen were taken as trainees and provided training.
On satisfactory compietion of training, they were absorbed as probationer
and thereafter as permanent workmen,

Women workers were engaged only in digital, packing, office, non-mercury area,
gardening and canteen. They were never engaged in mercury area.

The representative of the petitioner's Mr. Gopalakrishnan was present
throughout the visit and confirmed the existence and practice of various
health and safety measures as outlined above. However, there was
divergence regarding type of masks provided and monitoring of mercury in
urine.

The committee members also visited the Moonjikal scrap vard to see the
location of the yard and the place from which the Company retrieved some
mercury tainted glass scrap.

The '_iimitation of time lapse and absence of any machines were partially
overcome by lucid explanations from the representatives of petitioners and
respondents.




4. Presentation by the petitioners

Subsequently, a meeting was organized in the meeting room at Carlton Hotel
(Kodai) with the following members of the petitioners:

1. Mr. SA Mahindran: President,  Ponds Hindustan Lever Lid,
' ex-mercury employees’
welfare association
2. Mr. K. Gopalakrishnan: . Member, -do-
3. Mr. S. Raja Mohamed: Secretary -do-
4, Dr Rakhal Gaitonde: Community Health Cenire
_ (NGO), Chennaji
5. Mr. Navroz Mody: Environmental activist &
' Consultant for different NGOs.
6. Ms. Jenny Dolly: M.A. (Social Sciences) final

year student of Madras
Institute of Social Sciences -
Doing her project work on
Kodai issue.

The meeting commenced with mutual introductions, The petitioners and their
representatives made the following presentations/discussions.

Mr. Navroz Mody welcomed the committee members and showed them the

pho’ographs taken on March 21, 2001 depicting bags containing broken

thermometers in g scrap yard and informed that in June 2001 the scrap area was

cleaned up. He followed jt Up by a exhaustive discourse on mercury and its
‘ impact on environment and human health.

He stated that the company had produced around 165 million thermometers, out
) of which there was around 40% breakage. Each thermometer contains 0.6667
il gm of mercury and hence there would have been a mercury spillage of around
74 tons of mercury. The maximum breakage of tharmometers was in the
centrifuge. He confirmed that the workers used to wear overalls and stated that

the workers carried mercury to their homes via clothes and hair.

S



He further informed that the mercury gets attracted to asbestos and now you can

find mercury on asbestos sheets. He said that 50 mg of mercury was found in a
tree near the lake as per Dames and Moore report. This mercury has entered the
environment because of the use of exhaust fans to blow out mercury. He also
stated that the respondents had given data of urine analysis of only those
workers whose mercury levels were 100 mcg and had not taken the data of those
employees whose levels had exceeded over 300 mcg.

Mr. Mody opined that there were people who had enormous exposure but did not
present any symptoms of poisoning. He thus concluded that that there are some
people who are more susceptlble to the toxicity of a chemical and there are some

whc. are less,

Mr. Mody stated that all the earlier committees had not examined the issue
properly and were not well informed about problems related to mercury
exposure. He was also highly critical of NEERI and its Director.

He amphasized that his chief interest was in protecting the environment from
mercury and was of the opinion that use of mercury should be stopped at

national level.

Dr Rakhal Gaitonde made a power point presentation giving a general overview
of the evidence of adverse effects due to occupational exposure to mercury. He
quoted findings of studies by Indian Peoples Tribunal Drs Isaac & Praveen, Dr
Gita Arjun and his own study on 18 subjects.

He pomted out that the permanent workers were only tested for presence of
mercury and the rest of the workers were left out. Dr Gaitonde also suggested
use of DMPS challenge for assessing body burden of mercury in workers, use of
psychological tests and use of biomarkers for evaluating the complaints of the

| workers in relation to mercury.
He gave handout of his presentation to the committee members. (Annexure 4)

Mr. £ A Mahindran informed the members that it takes around 30 days from the
process of filling to packing of thermometers. Spilling takes place in the filling
room. He also explained in detail the process of filling and the related matters of
- working conditions. He informed that during lunch break the workers were not
allowed to change their clothes.
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He further said that the respondents only took urine samples of the workers but
rever took the blood samples. initially the urine samples were taken twice a
month, later it became once a month and subsequently once in three months.
The respondents also did not inform the workers about their urinary mercury
levels. However, when they found that the urinary mercury was above
permissibie levels in some workers, the same workers were shifted to another

section.

Mr. Mahindran further informed the committee that a total of 900 workers were
employed in the factory during its productive years. 400 of these worked for more
than five years. He said that he joined the factory in 1983 along 25 other
colleagues. Two of his colleagues died, one in 2004 and the other in 2005. He
showed the photographs of people who had died and also the photographs of
children who had suffered from brain and heart disorders.

He stated that the information about safety from mercury was not provided to
workers. The petitioners also showed the committee members a number of
photographs of children suffering from a plethora of diseases which they

attributed to mercury exposure.

Ther committee gave a patient hearing to ali the representatives of the petitioners.
Some of the members questioned Mr. Mahindran to understand the work process

and conditions therein.

- The be_titioners submitted the’ féllowing reporté/papers for the perusal by the

committee. :

1. Neurological Abnormelities ASéociated With Remote Occupational Elemental
Mercury Exposure: Animals of Neurology Vol.24 No. 5 November 1988.

2. N_eurotoxic Effecis in workers of The Clinical Thermometer Manufacture
Plant: International Journal of Occupational Medicine and Environmental
Health 2006; 19 (3):198-201. ) :

3. Mercury exposure in children: 3 review: Toxicology and Applied
Pharmacology 198 (2004) 209-230. _

4. Neurological and electrophysiological examinations on three groups of
workers with different levels - of exposure to mercury vapors: European
Journal of Neurology 1999, 6: 571-577.

10
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3. Neurobehavioural test results and exposure to inorganic mercury: in search of
dose-response relations: Arch toxicol (2004) 78; 207-211.

6. Health Effects of Long- Term Mercury Exposure among Chloralkali Plant
Workers: American Journal of Industrial Medicine 39:1-18 (2001).

7. Residual neurobehavioral effect associated with chronic exposure to mercury
vapor: Occupational and Environmental Medicine 1994; 51.35-41.

8. Chronic neurobehavioral effects of mercury poisoning on a group of Zulu
« hemical workers: Brain injury, Vol.14. No.9, 797-814.

9. Mercury Exposure and Child Development Outcomes: Pediatrics Vol. 113 No.
4 April 2004, -

10.The Toxicology of Mercury- Current Exposures and Clinical Manifestations:

The New Engiand Journal of Medicine 349; 18 oct30, 2003,

11.Study of Mercury polfutioh near a thermometer factory using Lichens and
Mosses: Environmental Poliution 124 (2003) 357-360.

12. Studies of Mercury poliution in a lake due to a thermometer factory situated in
a tourist resort: Kodaikkanal, india; Environmental Pollution 143 (2006)153-
158. .

13.The Indian people's Tribunal Report: On the alieged Environmental Poliution

and Heaith impacts caused by the Hindustan Lever Mercury Thermometer
Factory at Kodaikanal: Indian people's tribunal On Environment and Human:

June 2003,

14.Atmospheric dispersal of Mercury from the Hindustan Lever Limited
Thermometer Factory at Kodaikanai, Tamil Nadu, India, using lichen as a
Biomonitor. Greenpeace research Laboratories, Department of Biological
science, University of Exeter, Prince of Wales Road, UK. : :
15. UNEP/EU review of Mercury.

16.Note on Health Effects of Elemental Mercury Exposure in Occupational
Seftings: Regarding Absorption, Distribution and Metabolism.

17.Mercury in the Mist: portrait ¢f a corporate crime by Navroz Mody.

18.A Peer review of a Health study on workers of Hindustan Lever Thermometer
Factory in Kodaikanal presented by HLL team at community Health Cell,

Bangalore. |
19.Points to consider in and outside the workplace.

13




4.1 Interaction with ‘workers and examination of some of the affected
subjects

The petitioners wanted the committee to examine the workers and their family
members. The committee. therefore, requested the petitioners to bring 10 -12
subjects who they considered to be suffering from characteristic signs and

symptoms attributable to mercury.

The subjects as selected by the petitioners were also examined by the committee
members. These included

1 S.Sahayaraj 4 M
2 John Ignatius ' 46 M
3 M.J.Antony 46 M
4 A.Pauiraj 49 M
5 Manikan 58 M
6 K. Muthuraj 41 M
7 Peter Sundrajan ‘ 46 M
.8 S.Jayabharti 29 F
9 - 8.Kuruppasamy 48 M
10 F.Leo Joseph 20 M
11 ‘S. Ramachandran 42 M
12 8.8hivangam ' 45 M

The committee members heard the complaints of these subjects and examined
them physically.

Further Dr J P Muliyil and_Dr K Anand also examined a number of children as
insisted by the petitioners. The objective of this exercise was to ascertain if prima
facie there was any evidence of mercury induced ill-health amongst them. As a
prelude to the visit and the examination the petitioners were sent the following letter:

12
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Dear Sirs,

The committee appointed under the directions of the Honorable High court of
Madras will visit Kodai on the 9th of October to enable you to present your case
before the committee. In order for a smooth conduct for the meeting we will request
you to present your case in person along with supporting evidence for any claims for
ili-health allegedly occurring due to exposure to mercury.

In this connection you may present to the committee a maximum of 15 - 20
individuals allegedly suffering from expostre to mercury and who you feel merit the -
committee’s attention. For these individuals please let them come with

s Employment history

» Details of their illness

*+ Records of illness during emplo yment

» Period when the iflness started

o Current health status

» Doctors’ prescriptions for their current iliness

« Medicines currently being taken by them , along with chemists bills

« Investigation reports
= Evidence of hospitalization (if any)

It would also be useful for the committee to have an idea on their activities since
they left employment in terms of Jobs / work they have been on since they feft the
factory. The committee would also need proof of their employment in the erstwhile
thermometer factory at Kodaikanal. The committee will decide on the future course

of action based on the visit.”

While the petitioners had presented to the committee a list of 279 ex-employees and
their relatives allegedly suffering from health effects due to past exposure to mercury
they asked the committee to evaluate the 12 cases as mentioned above who they
felt were exhibiting classical symptoms and were most affected from past exposure,
In the current medical evaluation of 12 ex-employees at Kodai on Oct 10, 2007,
three were having tremors. There were no cases of dysdiadochokinesis (loss of
ability to do repetitive tasks e.g. ability to rotate hand so that the palms face
afternatively up or down), abnormal Rhomberg's test (fest for gait) for knee-heel-toe
tests. The details of these workers were also sought from .the respondents

(Annexure 5).

/
/



[ £

Evaluation of these workers showed that their ‘urine levels of mercury’ during their
working period were well within permissible normal levels. One of the individuals
with tremor had a history of cerebral infarct with cardiac ischemia, the other had a
history of alcoholism and the third was a lady who worked only for 4 months and that
too in a non-mercury area. In addition, for these three ex-employees a gonfirmatory
test of handwriting to detect micrographia was also negative making it difficuit to

conclude that their illness was related to mercury.
Amongst the children evaluated — none had any condition which could be

scientif.cally linked to exposure to elemental mercury.

5. Perusal of records

3.1 The respondents were asked to provide details of all the 279 individuals alleged
to be suffering from ill effects of mercury during occupation at erstwhile factory
by the petitioners, The details included following

* LDafe of joining and date of leaving the factory

* Recorded ifiness with the unit during the course of their employment along
with doctors’ diagnosis and prescriptions

e Urinary mercury values

 Details of any individual who had higher mercury content than the
recommended value ¢ the time of leaving the factory.

° 'C'ause of death, if avafiab!e, for those listed in the petitioners list

» If any employee(s) has signed a settlement with the company stating that
hefthey have no health related issues and their names are in the list

» Any other pertinent information

14
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The details were then studied by all the committee members and are summarized
below. The respondent's submission in this respect is annexed (Annexure 6).

An initial analysis of the symptoms among subjects included in the list
' provided by the petitioners: N=279 »

A

SI_No | ' Broad Symptom | Number of | % Are these symptoms
' Category .| employees specific/ characteristic
only to mercury
- exposure?
1 Nervous problems ® 14 5 No
2 Skin problems ® 70 25.1 [ No
3 Dental Problems © 176 27.2 | No
4 Headache 158 56.6 | No
5 Tremors 2 0.7 | No
6 Tiredness/Weakness 68 24.4 i No
7 Eye Complaints ¢ 68 24.4 [ No
8 Breathing Problems 42 15.1 | Not applicable
9 . Tuberculosis 2 0.7 | Not applicable
10 GIT Disturbances ®© 87 31.2 { No
11 Anorexia 2 0.7 {No
12 Weight loss 8 2.9 ! No
13 Relatives with alleged  § 105 . 37.6 | Not applicable
problems f
14 Gynecological problems ? | 26 9.3 | Not applicable
15 Giddiness 45 16.1 | No
16 Others " 118 42.3 | Not applicable
17 Psychological 2 0.7 | No
disturbances
18 CVS Syriptoms ! 36 12.9 | Not appiicable .
19 Oral Cavity (Mouth. 2 0.7 [ No
Ulcers)
20 Memory loss 75 26.9 [ No
21 Diabetes 9 3.2 | Not applicable
22 impotency 10 3.6 | Not applicable
23 Urinary Problems ¥ 18 6.5 |No
24 Insomnia 2 0.7 | No
: ) 15



Notes:

**Elemental mercury may cause such symptoms but there are many other conditions
where such symptoms are also observed. Thus signs and sympfoms may be due to
common . conditions other than. only being attributable to mercury exposure.
Sicknesses that have no bearing to mercury have been listed as not applicable. In
addition, a review of past exposure data of the employees did not reveal exposures
of any health related concern to elemental mercury. :

* Nervous problems includes those conditions for whom' no descriptions are given
but are just mentioned as nervous problems. This category also includes fits.

P Skin_problems include patches, skin diseases, allergy, itching, hair whitening and
falling.

¢ Dental problems include bleeding gums and fallen teeth.

1 Eye complaints include loss of eyesight, eye irritation, pain and other eye defects.

® GIT_disturbances_inciude stomach pain, ulcers, digestion problems, vomiting
including biood vomiting. ,

" Relatives with alleged problems include children with TB, primary complex and
brain disorders. They also include wife with h/o repeated abortions, thyroid, asthma,
irregular periods, unable t conceive, sinus problems, skin issues, loss of eyesight,
allergy, giddiness. Some children had difficulty walking, had clubfeet or had memory
loss and some relatives had backache and respiratory problems.

% Gynecological problems include excessive bleeding, problems with periods or a h/o

uterus removal.

" The others category included hernia operation, ear forthopedic surgery. Also

included joint pains, body pain, limb pain, bleeding nose, laziness, cancer leg, brain
tumor, spinal cord operation, inability to speak, perforated ear and swelling of the
chest. - .- : ) B

_’F’svcofo-_qica! symptoms include tension and perceived mental problems.

! CVS problems include blood pressure, chest pain, anemia and heart problems.

¥ Urinary problems include frequent urination, kidney stones, failure and other kidney

problems.

5.2 _Revie'\)v of reports of exparts already in hand

The reports given by the local practitioners, national and international institutions
and other experts have also been studied and evaluated by the committee
members. These comprised reports: provided hy the petitioners as well as the

respondents.

‘ -
———



5.2.1

1.

5.2.2

Reports presented by petitioners

Dr. Rakhal Gaitonde from the petitioner’s side has mentioned that many of
the individuals screened have symptoms that “could be attributable to chronic

long term mercury exposure”.

Dr. Gaitorde has mentioned issues from literature and not from any specific
observations, The information in literature is given keeping specific issues in
mind and cannot be generalized for all situations.

Dr. Gita Arjun also in Vol X, para 1 & 2 has mentioned about one of the
exposed worker having child- with deformity and 3 abortions.  Similarly,
¢ nother patient Gynanasundari Jayaprakash had two children with skeletal
ceformities. There is also reference to Ms. Ruthpriya who gave birth to twins
with one having ulceration in mouth.

In the well studied latest literature there is no scientific support of such
oscasional observation as made by Dr. Gita Arjun when cause-effect
relationship is not documented. With respect to Gynanasundari “Mercury
cannot cause any mutation and genotoxicity”. WHO literature on this is quite
clear. With respect to Ruthpriya such observations without proper history of
exposures or in the absence of scientific literature cannot be accepted.

Similarly, Dr. Ambudorai reported that Ms.Ruby had severe psychological
problems. With respest to Ruby’s condition - the exposure to mercury in
thermometer factory cr any other factory has never been associated with
psychological problems. As such in modern life because of a lot of stress from
survival and existence there is a large number of people amongst the
poputation who are prone to stress.

Reports presented by the respondents
On a specific inquiry, Dr. Balaji who was a leading medical practitioner in

Kodaikanal has stated that he has not come across any.case which can be
attributable to mercury exposure. However, this is anecdotal.

17




2. Dr. Tom Van Teunenbroek an expert from Netherlands (who was specifically
brought in at the request of Greenpeace and other NGOs) well conversant
- With occupational and environmentai epidemiology has on the 1% May 2001
and again on 1% October 2001 clearly stated that (after going through and
validating all data and their further evaluation department wise and locking at
the mean group values in hazardous and non-hazardous areas) there is no
indication of any mercury relatable morbidity amongst the employees. All
individual data were also within acceptable limits with a very few (< 1%) of
them showing a higher spot value which-also quickly reverted back to normal
on being rotated from their jobs,

3. Experts from the Indian Association of Occupational Health during their visit
to Kodai clearly mentioned that < 1% of workers were having urine Hg value
more than 100mcg/lit and were rotated till their levels came down below
acceptable norms. Similarly, they also revealed that annual clinical evaluation
of employees over the years did not reveal any clinical or biochemical

abnormalities,

4. In addition, Drs. Pandav and Pandey from the country’s premier medical
institute the All India Institute of Medical Sciences while evaluating critically
the remarks made by Dr. Mark Chernaik concluded that the occupational
health and safety measures in place in Kodaikanal factory have succeeded in
keeping the exposure of factory employees to mercury to consistently
acceptable fow levels. In view of the comprehensive health surveillance
carried out over the working life of the factory, especially keeping in view the
monthly biological monitoring of mercury in urine ( as compared to a standard
6 monthly to yearly evaluations) and a detailed individual annual clinical and
biochemica!l examination and the recently conducted ( March 2001, May
2001) comprehensive clinical-epidemiological study, there is no evidence fo
suggest adverse health effects that can be attributable to mercury exposure,

5. The. certifying surgeon after studying the plant structure and function
¢ aluated the employees with specific reference to the target organs. He has
opined that “the employees are healthy and sound” :

6. At the specific direction of the Supreme Court Monitoring Committee, the

Tamil Nadu Pollution Control Board had requested the ITRC to evaluate the
health aspects. The ITRC after a detailed evaluation had conciuded :
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a. To determine cause effect relationship in occupational diseases a

- systemic analysis of published data on the basis of extensive literature

survey coupled with epidemiological evidence (environmental

monitoring, biclogical monitoring) , clinical evidence and correlation with
scientific knowledge of dose response relationship is essential.

b.  Based on this scientific principle we have evaluated the health records

and other data as indicated on site and there is no evidence indicating

- . any adverse health impact which can be correlated to past exposure to

mercury in this unit.

7. With specific reference to the need to carmry out any further study the ITRC
opined _

a. The factory was closed in March 2001. A review in May 2001 of the
~ body burden of mercury in the employees 2 months after the closure
. showed a mean mercury in urine of 10.1 micrograms/L which is well

below acceptable limits.

| b. Mercury has a half life in the body of 60 days JATSDR, Toxicological

-~ profile of Mercury, US Dept. of health and human services, March
|- 1999, page 187]. The exit yearly mean valugs of employees in the HLL
' plant (Table 7 of the ITRC report Vol. V of the respondents with the
. Honorable High Court at Chennai ) were within acceptable limits. After
5 a gap of six years of closure of factory it is scientifically inconceivable
' that the ex-employees will have any effects arising out of past
exposure.

c. There is no scientific evidence of delayed exposure to Hg after a long
’ latency period especially if the exposure levels during the working life
of an employee have been within acceptable limits. No evidence of the
ex-employees having high exposure to Hg has been found. (page 4 &

5 of the ITRC report / Vol. V) ‘

8. In éddition to the reports enumerated above it will be useful to list all other
reports made by leading national and infernational bodies and experts which
are already available with the Honorable High Court - all of which do not find
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any health effects attributable to past exposure to mercury. They include the
following:

a. Dr. P. N. Viswanathan's report - page 362 - 9 /Vol. il Dr. Viswanathan
as a retired Director Grade Scientist at the ITRC, Lucknow and an
authority on mercury. He was a scientific member of the WHO
Environmental Health Criteria no. 86 on Mercury published by the
IPCS/WHO in 1989.

b. Dr. Tom Van Teunenbroek reports of May 2001 and October 2001
(approached at the specific instance of the NGOs and pursuant to the
direction of the TNPCB) - page 423 -6/ Voi. il

c. Government of Tamil Nadu, Certifying Surgeon'’s report dated 25. 08,
2001 - page 478 -480/ Vol. 1l

d. 4. Report of the Alf India institute of Medica/ Sciences dated 9.11. 2001
- page 513 - 515/ Vol. |

" ‘e. Report of the Indian Association of Occupational Health dated
- 10.1.2002 - page 526 - 531 / Vol. I

f.  Peer reviewed scientific article in the. Indian Journal of Occupational
and Environmental Medicine dated Jan- Apr 2006: pages 384 - 416 /
Vol. Il

9. ITRC report duted 11. 06, 2006 (approached at the instance of the
- Supreme Court Monitoring committee directive) - page 1-22/Vol. V.

h. Report of the National Institute of Occupational Health dated
11.09.2008, page 23-25/ Vol. V. :

i.  Alf India Institute of Medical Sciences report dated 3.10.2006 : page.

: 27-29/Vol. V.
I Dr. Robert Winker's report dated 11.09.2006: pages 45-55 / Vol. V

k. Reportof Dr. S. K, Rastogi on behalf of ITRC dated 12.11.2006 pages
4.27 /Vol. VII & .

l. Report from the All India Institute of Medical Sciences dated

- 23.11.2006 pages 37 -66 / Vol. VIi :
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6.

6.1

Evaluation of avaiiable Information

While evaluating the ‘entire material in hand, the submissions made by the
petitioners and the respondents as well as the findings from the factory visit

‘and the medical evaluation of some of the ex-employees and their families

including children, the committee had a number of issues to deal with in order
to scientifically appraise and come to a conclusion on the issue, the
committee members addressed some of the salient points that need to
answered before drawing conclusions. These are

6.1.1. What adverse health effects can elemental mercury cause? 23

Acute | '

Short term exposure to metallic 'mercury vapour in concentrations of several mg/m?*
causes :

s Irritation of the bronchial mucosa
e Stomatitis with increased salivation

Pneumonitis with fever

Chronic

Non-specific early symptoms include anorexia, weight loss, headache
Tremor of a mixed type with handwriting becoming shaky

Flushing, increased perspiration

Chronic gingivitis

Triad of excitability , tremor and gingivitis.

Neurotoxic symptoms include tremors, emotional lability, insomnia,

polyneuropathy — these symptoms are characterized by great variability in the
s 1sceptibility of humans to neurotoxic effects of mercury.

Renal damage at high levels of exposure - tubular damage
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6513:2. Wh_zat adverse health effects cannot be attributed to elemental mercury?

e Cancer

e Mutagenesis

¢ Congenital malformations

» Abortions / still births - -7~
» Effects on fertility . . i

Reference 23

1. Early detection of occupational diseases. Diseases caused by mercury and its
toxic compounds. Pages 79-84. World Health Organization, 1986,

2. International Programme on Chemical Safety — Concise International
-hemical  Assessment Document 50. Elemental Mercury and Inorganic
Mercury compounds: Human Health Effects. WHO 2003,

3. Biological monitoring of chemical exposure in the workplace. Guidelines.
Volume 1. WHO, 1996. Inorganic Mercury. Summary of toxic effect. Page
135. ‘ '

8.1.3. Levels of mercury in human body that are responsibie for specific
diseases, signs and symptoms. -

WHO found no evidence of the. classical symptoms of mercurialism, tremor or
gingivitis below a time-weighted occupational exposure to mercury in air of 0.1
mg/m® (which is at levels twice those allowable under the Indian Factories Act) -
- WHO -1976. Environmental Health Criteria 1. Mercury. Geneva, WHO '

+  Smith et al have documented the effect on humans of various mercury vapour
concentration in the atmosphere and their findings are summarized below:
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Ertects on - Hurnans.

TS # wze Mercury vapour concentration
53
~ TWA (mg/rm3)
80} 1. corntiol 4, D.1%.0. 14
2. < 001005 5, 0.24.0.27

. 3. 0.06-0.1

40} -

20

Prevalence o signs and symptoms (%)

loss of weight  oblectve Insomnia shynwss  diastoite tiequency history of  dimiihasa
appoetite loss nemor . blood of coids  porvous
- proanure dizorgers

Fig. &. Rotation bézw_een FRATCUrY i wOrk 10orm and certain signs and symptains
{Frarm: Smith ot al., 1970},

Smith RG., Vorwald AJ., et aj- Effects of exposure to mercury in the manufacture of
chiorine. Am. ind. Hyg. J 1 870;31: 681-700.

Non-specific complaints like objective tremor, insomnia, shyness increase when the

level of .exposure reaches >0.1 mg/m®. This would correspond to a level of 140
pg/litre HgU. S

* In a study by Schuckmann 30 chloralkali 'workers with an average urinary
mercury concentration of 100 pg/litre were compared with a-control group. There
was no evidence of changes inpsychomotor activity - SCHUCKMANN F, Study
of preclinical changes in workers exposed to inorganic mercury in chloralkali
plants. Int. Arch. Occup. Environ, Health. 44, 193 - 200.
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Relationship between levels of'Hg in work environment and symptoms

Signs and symptoms observed

Chronic exposures can increase the
probability of developing the classical
neurological signs of mercury intoxication
{tremor, erethism) and proteinuria.

:t find a

The exposure in this range increases the
incidence of less severe toxic effects that do
not lead to overt clinical impairment. These
subtle effects are defects in psychomotor
performance, objectively detectable tremor
and evidence of impaired nerve conduction
velocity which are present only in
particularly sensitive individuals. Although
the incidence of some signs was increased
in the exposure range, most studies did not
dose-response  relationship.

Improvements in  most  neurological

{ dysfunctions has been observed upon

removal of persons from source of exposure
(IPCS CICAD 50 - WHO 2003).

Exposure Corresponding
level in airin | HgU levels in
ug/m?® ugllit.
Levels above | HgU values

80 pg/m?® >112

' ugflit,
Levels HgU values of
between 25 356 ~ 112 pgllit.
and 80 pg/m®
Levels.'below HgU vaiues
25 pgim® below 35 pg/lit.

L

Appropriate epidemiological data covering
such exposures are not available.

*HaU - mercury in urine levels _
International Programme on Chemical Safety — Inorganic mercury EHC 118, WHO

1991. Summary of section 9 — Effects on Humans. Pages 110~ 112.

Time weighted average air conééntration associated with the earliest effects in
the me st sensitive adults following long term exposure to elemental mercury

vapou

Air concentration
in mg/m®

Earliest effects

0.05 mg/m®

Non specific symptoms

0.1~ 0.2 mg/m®

Tremor

- Source: Casarett and Doull’s Toxicology.Ed: Curtis D. Klaassen 5 International

Edition, 1996. Table 23-6, page712. "
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Dose effect relationships on Hg exposure on nervous and renal systems

Target organ Threshold limit for HgU (mercury in |
- ' urine)
Nervous system and kidney HgU1of > 500 pgflit. in the previous
- year
Impaired visual memory tasks HgU peaks of > 100 pgliit 2

Abnormai reflexes and | HgU > 600 g/t ®
decreased coordination »
Postural and intention tremors HgU mean of 63 ug/lit ?

Impaired performance in { Group means of HgU 56 pg/iit®

memory tasks , .
Kidneys — early damages Bio!ogica! permissible limit of 200
| e pa/lit
References:

1.. Lang}olf' GD, Chaffin DB, Henderson R. Evaluation of workers exposed fo
elemental mercury using quantitative tests. Am. Ind.Hyg. Assoc J 1978:39:976-

84. -

2. Forzi M, Cassitto MG, Bulgheroni C, Foa V. Psychological measures in workers
occupationally exposed to mercury vapor. A validation study. Adverse effects of
environmental chemicals and psychotoxic drugs. Amsterdam, Oxford, New
York, Elsevier Science Publishers; 1978. p.165-72.

3. Albers JW, Kallenbach LR, Fine LJ. Neurological abnormalities associated with
remote occupational elemental mercury exposure. Am Jr Ind Med 7988,15:517-

29.

4. Roels H, AbdefadimM, Braun'. Detection of hand tremors in workers exposed fo
mecury vapor. A comparative study of three methods. Environ Res

1989;49:152-65,

5. Piikivi L, Hamninen T, Marefelfn. Psychological performance and long term
exposure to mercury vapors. Scandi J Work Environ Health 1984,10:35-41.

6. Schaller KH, Gonzales J, Thurauf J, Schiele R. Detection of éarly kidney

damages in workers exposed to lead mercury and cadmium.Zentralbl Bakteriol
Hyg. | Abt Orig B 1980;1 71:320-5.
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Impa:t on psychomotor performance —group averages and individual values
impo tance

Groups of workers with a mean HgU below 50 pgfiit do not show disturbances in
psychomotor performances but those with HgU above 100 pg/lit may present some

impairment of short term memory.

- Harry-Roels, Jean-Phillippe Gennet, Robert Lauwerys et al. Surveillance of
workers exposed to mercury vapour.validation of a previously proposed
biological threshold limit value for mercury concentration in urine. American

Jr. Ind. Med. 1985 (7): 45-71

ATSDR data on neurological LOAEL (Lowest observed adverse effect levels)
from elemental mercury exposure

Exposure Less serious effects at an air concentration of
duration of mercury in mg/m*®
1-5 years 0.076 mg/m3 (difficulty with heel-to-toe gait) ~
1-41 years 0.026 mg/m (increased frequency of mild intention
(Median of 15.3 | tremors with weight load) 3
years)

A. Ehrenberg RL, Vogt RL, Smith AB. Effects of elemental mercury exposure at
a thermometer plant. American Jr Ind Med 1991:19:495- 507.

B. Fawer RF, DeRibaupierre Y, Guillemin M. et al 1983, Measurement of hand
tremor induced by industrial exposure to metallic mercury. Br. Jr. Ind Med

40:204-208 '

WHO Regional Office for Europe, Copenhagen, Denmark. 2000. Chapter 6.9.
Nlercury? ‘Alr quality guidelines — second edition. ’

AEffects ' Levels at which
' ocbserved.

Mi_ld proteinuria ' ) ( HgU 50 -~ 100 ug/lit

| Objective tremor and psychomotor HgU > 300 pgfit
disturbances '

Objective tremor in sensitive individuals HgU around 100

O Hg/lit

Note: Most effects of mercury vapour usually disappear within a few months after

cessation of exposure to mercury.. -
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6.1.4.Half life of mercury in the human body

\o

Tissue Half life in t}ays Phase Reference
Brain 20 “Biphasic Hursh et al 1976
Blood /13.3 Early phase Cherian et al 1978
Plasma '

Blood 2.4 Early phase Clarkson 1978
Blood . 15 Late phase Ciarkson 1978
Blood 28 Late phase Rahola et al 1973
Whole body {60 Rahola et al 1?73
Whole body | 60 Hursh et al 1976
Kidney 60 Hursh et al 1976
Kidney 55 Salisten et al 1993

Experimentél data obtained in human subjects with radio-labeled mercury shows

that mercury has a half life of 64 days in the kidney. Cherian et al 1978

According to Nakasaki

40 - 50 days.

Referenres:

e Cherian MG, Hursh JG, Clarkson TW, et al. 1978. Radioactive mercury

and Barregard the half-time of urinary excretion is around

distribution in biological fluids and excretion in human subjects after inhalation
of mercury vapor. Arch Environ Health 33:190-214. -

Clirkson TW. 1978. The metabolism of inhaled mercury vapor in animals and
man. Preprints of papers presented at the 176th National Meeting of the
American Chemical Society, Division of Environmental Chemistry,
September, Miami Beach, Fl. Washington, DC: American Chemical Society,

274-275.

Hursh JB, Clarkson TW, Cherian MG, et al. 1976. Clearance of mercury (Hg-
197, Hg-203) vapor inhaled by human subjects. Arch Environ Health 37:302-

309.

Rahola T, Hattula, T, Korolainen A, et al. 1973. Elimination of free and
protein-bound ionic mercury 203Hg2+ in man. Ann Clin Res 5:214-219.
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» Nakasaki K, Fukabori 8. & Tada O. On the evaluation of mercury exposure —
A proposal of the standard value for health care of workers. Journal of

Science of Labour 1978:54(Part I1):1-8.

o Barregard L. Occupational exposure to inorganic mercury in chloralkali
workers, Studies on metabolism and health effect. Thesis. University of

Gothenburg. Department of Occupational Medicine. Sweden. 1991.

6.1.5. Accumulation of mercury in the human brain

» The biological half life of most mercury is just a few days to a few weeks but
can be upto years for a fraction of the previously absorbed mercury.

- Martin L. Rohling and-George J. Demakis. A meta analysis of the
Neuropsychological effects of occupational exposure to mercury. The
Clinical Neuropsychologist . 20:108 -132, 2006.

¢ The oxidation of metallic mercury vapour to inorganic ( divalent ionic mercury)
takes place very soon after absorption but some elemental mercury remains
dissolved in the blood long enough (a few minutes for it to cross the blood

brain barrier.

- World Health Organization (1976) Environmental Health Criteria 1: Mercury,
1731 pp.

. Oxrdatlon of the mercury vapour in the brain converts this into the inorganic
form which serves as a trap to hoid the mercury, from where it cannot cross
the blood brain barrier. Deceased miners have been shown to have mercury
concentrations in the brain years after cessation of exposure. However, these
studies are marred by poor quality control of the biomarker analysis and air
samples, which makes these data uncertain. Also amongst a small number
of deceased dentists none of whom demonstrated symptoms of mercury
intoxication widely varying !evels of mercury concentrations were found in the

occipital lobe.

- World Health Organization (1991). Inorganic Mercury. Volume 118,
. International Programme on Chemical Safety. Geneva. Switzeriand.

o The World Heaith Organization has reviewed various studies and opined that
the form of mercury which is responsible for the long biological half—!;fe may
be the biochemically inactive mercury selenide.

- World Heailth Organization (1991). Inorganic Mercury. Volume 118,
Internationa! Programme on Chemical Safety. Geneva. Switzerland. Page

-60.
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 The half life of mercury vapour in the human brain is 20 days.

- Hursh JB, Clarkson TW, Cherian MG, et al. 1976. Clearance of mercury
(Hg-197, Hg-203) vapor inhaled by human subjects. Arch Environ Health
31:302-309.

6.1.6. Can chronic occupational exposure lead to delayed effects after the
ressation of exposure?

Largely there is no evidence in literature in respect of delayed effects after cessation
of exposure to elemental mercury. The cessation of exposure in fact leads to
recovery from symptoms rather than having any delayed effects.

» On a meta analysis study to determine the association between years since
last exposure and oulcome a regression analysis showed that there was a
significant association such that the longer it had been since participants had
been exposed to mercury the less neuropsychological impairment they
suffered. When previously exposed individuals were compared to currently
exposed individuals their impairment was smaller in magnitude. And,
following these individuals cessation of mercury exposure there was
significant recovery over time from whatever small degrees of impairment

they may have suffered.

- Martin L. Rohling and George J. Demakis. A meta analysis of the
Neuropsychological effects of occupational exposure to mercury. The
- Clinical Neuropsychologist . 20:108 -132, 2006.

. Irhprovements in most neurological dysfunctions have been observed upon
removal of persons from the source of exposure.

- International Programme on Chemical Safety - Concise International
-Chemical Assessment Document 50. Elemental Mercury and Inorganic
Mercury compounds: Human Health Effects. WHO 2003.

. M_ajority of scientific studies suggest that motor system disturbances are
reversible upon exposure cessation

- .Toxicological Profile for Mercury (update). U.S Department of Health and
“Human Services. Public - Health Service. Agency for Toxic Substances
-and Disease Registry. ATSDR March 1999.P. 61.

» Case study : A'27 year old female who worked primarily in a room with TWA
mercury air concentration of 0.709mg/m3 and who had been on the job for
1.5 years showed a variety of symptoms including gum pain, poor attention,
bad temper, numbness, dizziness and fatigue. She had a urine concentration
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of 408 pg/lit — and her symptoms abated fully approximately 2 months
following discontinuation of exposure. T

7 Yu-Jen Yang, Chin-Chang Huang, et al. Chronic elemental mercury
Intoxication: clinical and field studies in lampsocket manufacturers.
-Oceupational and Environmental Medicine: 1994:51:267-270.

Delayed effects have been documented in literature only for exposure to
methylmercury and not elemental mercury. 285 '

?Rice NC. 1996a. Evidence for delayed neurotoxicity produced by meth yimercury.
Neurotoxicology 17(3-4):583-596.

b Nierenbefg DW, Nordgren RE, Chang MB, et al. 1998. Delayed cerebellar disease
and death after accidental exposure fo dimethyimercury. N Engl J Med (June 4,
1998) 338(23): 1672-1678.

Expert opinionrs in hand submitted to the‘Honb’Ie High Court at Madras

7. Industrial Toxicology Research Centre report — “there is no scientific evidence
of delayed exposure to Hg after a long patency period especially if the
exposure levels during the working life of an employee have been within
acceptable limits.” ITRC report dated 11.06.2006, Respondent’s volume V —
page 5. - 7

2. Report of the Director, National Institute of Occupational Health. “No case of
delayed onset of mercury poisoning has been reported in the literature. NIOH
report dated 11.09.2006 Respondent’s volume V — page 25

6.1.7. Can workers bring home the mercury thereby resulting in mercury
related diseases amongst family members including pregnant women

and their progeny?

» If & worker uses the same clothing in the factory and the house he may bring
in nercury into the home. With respect to affecting pregnant women and their
progeny, metallic mercury is not a known mutagen, nor does it cause
abortions, still births or congenital maiformations.

International Programme on Chemical Safety — Concise International
Chemical Assessment Document 50. Elemental Mercury and Inorganic
- Mercury compounds: Hi.man Health Effects. WHO 2003, '

s With respect to affecting other family members if an employee working in a
factory for years and is not exposed to high levels and does not himseif
-manifest any mercury related disease it is unlikely that his family will manifest
any such condition.
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6.1.8. Standard methods of monitoring mercuxry in the workplace

Fieild instruments are useful for providing real-time surveys of the affected
areas and identifying "hot spots" that require immediate attention. The
JeromeTM Gold Film Mercury Vapor Analyzer (Arizona Instruments, Inc.,
Arizona, Model 411 or Model 431) is often used for this purpose, The
instrument's detection limit for approximately 3 ug/m? in air, is greater than
the ATSDR long-term residential exposure limit of 0.2 pgim® . The Jerome
instrument is extremely useful for conducting an initial extent of contamination
survey. Typically, three 10-second breathing zone readings are averaged to
produce the reported result. Jerome instruments may be used for indoor or
ambient air, The instrument operates by drawing a precise volume of air over
a gold film sensor. Mercury in the sample is adsorbed by the gold film, which
resuits in an increase in electrical resistance. The change in resistance is
compared to a reference gold film and is proportional to the mercury
concentration. The Jerome is factory calibrated {from 0.01 to 0.1 mg/m3) and
mercury vapor results are reported in mg_/ma._ ,

The Lumex RA-915+ (Ohio-Lumex Co., Ohio) is a portable atomic absorption
spectrometer designed to detect extremely low mercury vapor concentrations
and perform fast and simple analyses both at a fixed laboratory and in the
field. Two modes oi operation are available for ambient air analysis: (ON
STREAM) and (MONITORING). At a sample rate of 15-20 liters per minute
(L/min}, the Lumex can detect mercury vapor in ambient air at concentrations
as-low as 2 nanograms per cubic meter (ng/m®). The low mercury detection
limit and the sensitivity of the instrument are achieved through a combination
of a 10-meter muiti-path optical cell and Zeeman Atomic Absorption
Spectrometry using high frequency modulation of polarized light. The Lumex
is factory calibrated (from 1,000 to 40,000 ng/m3) and mercury vapor results

are reported in ng/m®.

The Mercury Tracker 3000 is a portable instrument based on resonance
absorption of mercury atoms at a wavelength of 253.7 nanometers (nm). The
mercury sample is drawn through a 1-micron polytetrafiuroethylene (PTFE)
fiter, at approximately 1.2 L/min, into the optical cell of the instrument by a
membrane pump. Radiation from a mercury lamp passes through the cell and
is measured by a solid-state ultraviolet (UV) detector. The attenuation of the
UV light reaching the detector depends on the number of mercury atoms in
the optical cell. The internal computer performs the quantitative evaluation of
the mercury concentration in the sample in real-time. The Tracker is factory
calibrated (from 60 to 300 ug/m®) and mercury vapor concentration is

reported in ug/m®.
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Suggested Action Levels for Mercury (CAS # 7439-97-6) — ATSDR / HSDR and
recommended methods of analysis

Inc.oor Air Use of the | Rationale for Action | Method of | Reference
Concentration Action Level Analysis :
(vg/m3) Level
10 Isolate Based on ATSDR Real-time ATSDR,
residents guidelines air 1999.
from the monitoring
exposure instrument
(i.e.,
Jerome™
or
Lumex
meter
equivalent
Occupational | Based on the 1996 Real-time HSDB,
25 settings ACGIH TLV. Air 1999
where Assumes hazards monitoring
mercury is communications instrument
handled ‘| programs as required | (i.e.,
by OSHA; Jerome™
engineering controls | meter
1 asrecommended by | or
NIOSH; and medical

monitoring programs
as

recommended by the
ILO, NIOSH, and
ACGIH are in place.
This concentration is
V2 the’

peer-reviewed 1973
NIOSH REL and 1/4
the regulatory1972
OSHA PEL. See
HSDB at
toxnet.nlm.nih.gov/sis
on the Internet.

equivalent)

e HSDB. 1999. Hazardous Substance Data Bank. National Library of Medicine,
Bethesda Maryland
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. Toxico!ogfcal Profile for Mercury (update). U.S Department of Health and
Human Services. Public Health Service. Agency for Toxic Substances and .
Disease Registry. March 1999 .

Hence the Jerome analyzer is quite suitable for monitoring Hg in the atmosphere in
a factory environment. -

6.1.9. Reliability of urine mercury levels as exposure marker

« Urine samples are considered to be the best determinants of body burden of
mercury from long term exposure to elemental and inorganic mercury

" International Programme on Chemical Safety ~ Concise International
Chemical Assessment Document 50. Elemental Mercury and Inorganic
Mercury compounds: Human Health Effects. WHO 2003.page 15.

e Urinary mercury measurement is reliable and simple and provides rapid
identification of individuals with elevated mercury levels.

Naleway C, Chou HN, Muller T, Dabney J, Roxe D, Siddiqui F (1991) On-
site screening for urinary Hg concentrations and correlation with
glomerular and renal tubular function. Journal of Public Health and

Dentistry, 51(1):12-17.

» Urinary mercury levels have been found to correlate better with exposure than
blood inorganic mercury concentration following long term low level
- exposures to elemental mercury vapour.

- Yoéhida M (1985) Relation of mercury exposure to elemental mercury levels
in the urine and blood. Scandinavian Journal of Work, Environment and

Health, 11:33-37.

» It has been estimated that an airborne mercury concentration of 1mg/m3
leads to an average urinary concentration of 1.4mg/m3 ( a ratio of 1:1.4).

- Intemational Programme on Chemical Safely — Concise International
Chemical Assessment Document 50. Elemental Mercury and Inorganic
Mercury compounds: Human Health Effects. WHO 2003.page 16.

- Cross HJ, Smillie MV, Chipman JK, Fletcher AC, Levy LS, Spurgeon A,
‘Fairhurst S, Howe A, Mason H, Northage C, Wright A (1995) Mercury and
its inorganic divalent compounds. Criteria document for an occupational

-exposure limit. Sudbury, HSE Books.
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o For the blologccai momtonng of mercury exposure at the workplace, mercury
concentratlon in urine is an important parameter.

Ciarkson TW, Hursh JB, Sager PR, et al. 1988b. Mercury. In: Clarkson
TW, Hursh JB, Sager PR, et al. eds. Biological monitoring of toxic metals.
' New York: Plenum Press, 199-246.

- ,Lauwerys RR, Hoet P. Industrial Chemical exposure. Guidelines for
. biological monitoring. Lewis publishers.1993:174-82.

. Mereury concentrations in the urine of workers with mercury poisoning remain
elevated for 100 days at the end of exposure.

"Yamamura Y, Mercury concentrations in blood and urine as indicators of
-exposure to mercury vapour. In: Biological Momtormg of Exposure to
~Industrial Chemicals. Fiserova-Bergenova V, Ogata M. (Eds) ACGIH
-Cincinatti 1990: 113 -7.

Other references

1. Toxicological Profile for Mercury (update). U.S Department of Health and
Human Services. Public Health Service. Agency for Toxic Substances and

Disease Registry. March 1999. page 187.
2. Biological monitoring of chemical exposure in the workplace. Gu:delmes
Vo!ume 1. WHO, 1996. Inorgamc Mercury. pp 132 - 155,

6.1.10. Recommended rules and regulatlons for measurement of mercury and
l‘s control in Indian Legisiation

Perm|35|b!e hmlts of exposure

Time weighted average concentration for Mercury (as Hg) is 0.05 mg/m® and short
term maximum concentration is 0.15 mg/m*

Penodic:ty of medical exammatlon (Tamil Nadu factories Rules 62-N. MEDICAL
EXAM[NATION &section VI of Chemical works - Medical requirements)

o Before employment to ascertain the physical fithess of the person to do the
job.

« Oncein6 months to ascertain the health status of all the workers in respect of
occupational health hazards to which they are exposed: and in cases where
in the opinion of the factory medical officer to do so at a shorter interval in

respect of any worker.



» Decontamination facilities. Readily accessible means of water for washing by
workers as well as for drenching the clothing of workers who have been
‘contaminated with hazardous and corrosive substance.

Maintenance of Records (Tamilnadu Factories Rules Chapter IX special provisions
Dangerous operations)

* Any register or record of medical examination and tests connected therewith
required to be carriec out under any of the schedules hereto in respect of any
worker shall be kept eadily available to the inspector and shall be preserved
till the expiry of 1 year after the worker ceases to be in employment of the

fac_tory.
Ambient Air Sampling (Rule 102 A Tamilnadu Factories Rules)

+ Sampling has to be done .in work locations. Work location is defined as a
location in a factory at which a worker works or may be required to work at
any time during any shift on any day. There is no mention of personal

sampling.

6.2 Issues of exposure data and other details:
The committee deliberated in detail on these issues including the safety

practices. The respondents were also asked to respond on

1) Urinary mercury level estimation: whether it was a planned mpnthly or a
randomly done. Was it done on Mondays or Fridays, etc. How was the report
shared with the workers. How involved were the workers in the safety
measures / practices. '

2} The details regarding use of filter and cartridge masks. Supply of masks and
type provided in different sections. Deviances, if any.

The detaillé_provided ‘by the respondents are appended (Annexure 7 )
- The comni‘ittee deliberated and noted that:

6.2.1. The respondent was carrying out the biological monitoring since the inception
of the factory to its closure in 2001 even though this is not a statutory
requirement. The committee believes that company generated the data
without any bias or prejudice. It is worth reiterating here that at the specific
direction of the Supreme Court Monitoring Committee the Tamil Nadu
Pollution Control Board had asked the ITRC to evaluate the health aspect.
ITRC as a part of this evaluation had individually examined and certified each
record as being correct on the basis of an exterisive audit. It must be stressed
that ITRC is a premier scientific institution of this country and is a part of the
Council of Scientific and Industrial Research Laboratories (CSIR). /TRC
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opinion is highly regarded and valued in scientific circles across the world and
proper scientific respect must be given to their findings.

It is difficuit to attribute vague psychological and neurological symptoms
expressed by the workers in 2006 to exposures that occurred before 2001.
There is no evidence in respect of any of the employees visiting iocal medical
practitioners/experts with complaints relatable to mercury exposure in this
intervening period. The company's medical evaluation team posted it's -
“advertisement in local dailies asking ex-employees to present themselves for
an evaluation also did not reveal any mercury relatable ill-health. Vague
symptoms such as memory loss / headache etc. can be due to a myriad of
commaon causes and are not specific to exposure to mercury.

6.2.3 Causal relationship and epidem'iologicai principles

The committee evaluated available evidence in order to determine if there
was a causal link between a alleged health condition and attributed cause
(mercury exposure) and drew upon the set of laid conditions that need to be
fulfiled for making such assumption. As per standard epidemiological
methods these conditions include

1) Strangth of the association: This is particularly important if the neurotoxic disease

uncer study is relatively common (e.g., polyneuropathy, tremors) or is
multifactorial in nature (e.g. loss of memory, dementia)

2) Consistency of the association: It has not been observed by the committee in the

cases and patient reports.

3) Teraporal relationship between cause and effect: This criterion requires that

4)

9)

exposure to a neurotoxic agent must precede the neurotoxic effect.

This criterion of a temporal relationship was recently used in the design of an
epidemiological study aimed at elucidating the role of different exposures in
unexplained illness in US Gulf War veterans (Spencer et al., 1998). Results from
this study revealed that illness among veterans was not a function of the period
of time they were actually present in the theatre of operations. That is, illness
was distributed to the same degree in persons who served prior to, during and
following the actual conflict, thus arguing against exposure to a neurotoxic agent
as the cause of the illness. C

Biological gradient of the asso_ciétion: Evidence for causality is strengthened
when the risk for disease is shown to increase with increased levels of

-exposure. g

Specificity of the association: The specificity criterion requires that the disease
under study is caused only by .a_particular agent or that a particular- agent

o
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produces only a specific disease. Specificity of cause is common in infectious
- diseases, but much less so inchronic diseases with multifactorial causes (IPCS,
1999). In neurotoxicology, many examples of known neurotoxic disease exist
{e.g., polyneuropathy due to n-hexane, acrylamide, etc.; parkinsonism due to
manganese, MPTP, etc.) that are not specific to exposure to only one

compound.

B8) Biological plausibility of the association: An . epidemiological inference of
causality is strengthened by data from experimental studies showing

consistency with biological mechanisms.

The committee could not locate animal studies that show delayed effects of
elemental mercury poisoning. In addition expert opinion from the ITRC and the.
NIOH stating that there is no evidence in literature of delayed effects to
elemental mercury exposure has already been placed before the Honorable

High Court.

Furth:er the following issues will also have an adverse impact on quality of any
study envisaged at this juncture of time.-

¢ Difficulty in finding a suitable comparison group which differs from the factory
workers with respect to exposure to mercury and nothing else.

e« The frequency of expected ilinesses following mercury poisoning decreases

over a period of time, hence initiating a study now will not tease out any useful
information.

o A study of this nature will have to depend on secondary data on exposure.

¢« Since the exposure data (urihary mercury values) is available for roughly 200
subjects, the study size may not yield statistically significant resulfs.

+ It is.important to note that at this point in time the workers have not only been
e.«posed to certain levels of mercury at work but have also undergone the stress
related to experience of losing jobs and the consequent emotional and social
problems. A confounding factor difficult to control.

On an overall evaluation the committee was of the opinion that there are no valid
scientific reasons for designing or pursuing any further studies in view of the
following reasons:

» Exposure data show that exposures were within acceptable limits
¢ Group means were well within WHO guidelines

« [ndividual means well within recommendations in the Indian Factories' Act (on
the basis of derived values for atmospheric allowable workplace

concentrations).
» The fact that most effects arising out of low level exposure to mercury are
indeed reversible o
)
7 {JD-:' ;-' T \'n 37
[ .
&
Y )



P W

Half life of Hg in the body is around 6Q days and many years have elapsed

since the petitioners last worked in the factory. In most cases the claims of

fresh symptoms as evinced by their evaiuation by the petitioner's doctor

indicates that they have begun many years after leaving the factory and are

hence untenable from an epidemiological perspective of cause-effect

relationship.

© Mercury does not have a latency period with respect to'effects beginning long
after cessation of employment (ITRC, AlIMS & NIOH expert views already on
record)

* Mercury is not carcinogenic

» Elemental mercury: does not get converted to organic mercury in the human
body. ’

e Any epidemiological study needs to consider relevant exposure data and in

the context of the current issue can only be undertaken on the basis of

existing urinary mercury data . Such a study has already been done, peer

reviewed and published (Indian Journal of QOccupational and Environmental

Medicine dated Jan- Apr 2006: pages 384 - 416 / Respondent’s Vol. Il in the

High Court submissions).

]

- The Kodaikanal site visit report by Dr. S. K. Dave elaborates on the aspects referred
above. (Annexure 8)

7.0 Conélusions

The factory was closed in March 2001. After this the company carried out systemic
medical examination by a panel of eight doctors to find out whether mercury related
symptoms such as tremors, dysdigdochokinesis, Rhomberg's test and knee-heel-toe
tests were present or not. The respondent doctors not only examined mercury
related symptoms but the morbidities if any due to other reasons.

Apart from conducting medical examination at the time of closure the company was
regularly conducting periodical medical examination since_its inception. All the
records pertaining to these have been very well maintained and documented. The
~ company carried out the medical examination using standard questionnaire based
on US department of mines questionnaire on exposure to heavy metals. The
questionnaire and the subsequent clinical evaluation were validated on site by an

external epidemiologist.

Further, ._t'h'_e certifying surgebn from the factories inspectorate of the Govt. of Tamil
Nadu, 'had conducted medical evaluation of the workers and reported no

abnormality.

The company was regularly conducting environmental and biological monitoring.
The environmental monitoring details revealed that the company was keeping the
levels of Hg in the workplace to < 0.05 m /_m3 in line with the Indian Factories Act

~.
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and rules. The company was regulariy conducting biological monitoring as per the
WHO guidelines by CVAAS which is a well accepted method all over the world. The
data of each individual has been recorded in a separate file. These data have been
further analyzed as a group means and presented accordlngfy Similar data have
been presented year wise with number of workers studied in each year along with
their values. As per WHO guidelines group means were well within the WHO
recommended level of 50 pg/iit. With respect to individual values there were a few
outlie.s. Such outliers were rotated and evaluated. Sufficient care was taken io see
that before they were shifted back to their original job their levels came back to
acceptable limits. As per the records only < 1% were showing such higher levels.

Similarly no specific morbidities such as dysdiadochokinesis, (loss of ability to do
repetitive tasks e.g. ability to rotate hand so that the palms face alternatively up or
down), abnormal Rhomberg’s test (test for gait) knee-heel-toe or index finger to nose
tests were found. Problems like loss of teeth and gingivitis (inflammation of gums)
can be attributed to pan/tobacco chewing and poor oral hygiene.

In view of these observations and committee's deliberations including the site visit
etc., the committee concludes:

‘o Based on the site visit, the clinical evaluation of subjects considered to be
most affected by the petitioners on site at Kodaikanal and a comprehensive
review of all available material on hand and keeping in view the available

contemporary scientific literature the committee members after a careful
consideration concluded that the committee failed to find sufficient evidence -
to_link_the current clinical condition of the factory workers to the mercury

-exposure in the factory in the past.

° In view of the reasons as menticned above the committee does not
recommend any further study - The ex-workers not only had an opporiunity
to get exposed to mercury but also had to go through a process of losing job
and facing consequent socio-economic dislocations. This could have
induced life style changes which could have had an effect on perceived

health status. Hence, at this point in time it will be difficult to bring out the

pure ill effects of mercury on them. o
2 gﬂ/ “}9'[

rivastava

(On behalf of the committee appointed under the directions of the Honble High
Court of Madras in writ petition no. 8291 of 2006)
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Annexure - 1

Petitioner’s list of employees and their families
allegedly suffering from ill-health on account of
exposure to mercury
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Annexure - 2

Presentation made 'b;y the respondents to the
committee members
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Figure 2+1, Levels of Significant Exposure to Inorganic Mercury - Inhalation {cont)
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Annexure -3

Note from the Chairman of the committee to the
- Honorable ngh Court seeking extensmn in
submlttmg its final report



To,
The Honourable Mr. A. P. Shah, Chief Justice and
The Honourable Justice Mr .K. Chandru.-

Your Honours,

This has reference to your order dated 29.06.2007 in the writ petition no. 8291 of 2006.

1. In compliance with your orders, an expert committee has been constituted with the
following members

Dr. A K .Srivastava ITRC, Lucknow - Chairman
Dr. S. K. Dave, NIOH, Anmedabad - Member

Dr. K. Anand, AIIMS, Delthi - Member

Dr. Neeraj Gupta, MAMC, New Delhi - Member
Dr. Jayaprakash Muliyil, CMC, Vellore - Member

The names of all the nominees from these institutes were received by us on August 3,
2007,

2. The committee had sought from the petitioners a list of employees and their relatives
claiming to be affected by exposure in the erstwhile plant at Kodaikanal and the ailments
suffered by them. A list of 279 subjects was made available to us by the petitioners on

Seplember 17, 2007,

2. The committee had also sought from the respondents a detail of the proceedings in the
court and the safety/ health measures etc in the erstwhile plant at Kodaikanal. This was
made available to us during the meeting of the expert committee on Aug 24, 2007 in New

Dethi through a power point presentation.

4. The list of 279 subjects claiming to be suffering from exposure in the said plant is
being examined by the committee members. Additional details may have to be provided

by the petitioners.

5. The committee expects to visit Kodaikanal in the first week of October and review all
material, provide opportunity to either party to present their respective cases as well as
decide on'the future course of action for the purpose of submitting its report tp the
Hon’ble high court,

6. The maiter is complex and additional inputs are 'required for reaching at a valid

conclusion for finalizing the report. Further, the logistics of the committee meetings and
consultations because of the fact fhat members are located in far away cities, is also time

consuming,. -



In view of the above facts, I on behalf of the committee seek your Lordship's permission
to grant this committee an extension for a period of eight (8) weeks. We hope to be able

to submit our report by November end.

Yours sincerely,

- Dr. AK. Srivastava
Scientist & Head - Epidemiology Division
Industrial Toxicology Research Center
PB 80, M G Road,

Lucknow {UP) 226 001, INDIA



Annexure - 4

4

‘Presentation made by Dr. Rakhal Gaitonde on
behalf of the petitioners to the committee
members



A review of the evidence of adverse
efjects due to occupational exposure to
| mercury

Dr. Rakhal Gaitonde, M D (Cawsiry stoicis)
Comumunity Health Cell
Chennai Project Tear

STRUCTURE OF THE PRESENTATION

- Paointers 1o the presence of adverse effects due to

¢ccupational exposure Lo mercury in the context of

the HLL thermometer factory.
« Tuxicokinetics and metabolism — evidence Jor long
- derin persistence.

- Measuring body burden of Mercury.
- -Lxaminations of workers.

< What does the literature say?

- Dennage not limited to the individuals working in

- the factory.

- LChallenges before the committee.
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POINTERS TO THE PRESENCE OF

 ADVERSE IMPACT

« Mercuryisa known hazardous metal.

- The process of production of thermometers known

- 1o be hazardous to workers.

- Anecdotal evidence of neglect of safety protocols
in the factory.
Incomplete / inadequate bio-monitoring.
Extensive presence of mercury in the environment.
Improper disposal of mercury.

HMercury
- Hg occurs naturally, and the absolute amouat on
the planet does not change. Its chemical form and
- location do, however, change quite readily.
- Ot all the metals that have been studied, Hg is the
. only one that bio-magnifies through the food web.
- No known use in the human body. | |
-« Converted to different forms in the environment by
soil bacteria. -
-« Well documented to cause extensive acute and
- chronic symptoms.

HEnvionanental Toxieology. Carnbridgs Ernvirorsnental Seriex. 2002
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Thermometer factories n the
literature

- Staric tremor, abnormal Romberg test, dysdiadochokinesia,
and dxﬁ’lcujty with heel-to-toe gart were more prevalent among.
thermometer workers than control workers.

Neusasthenic symptoms were found in 51.75%

of the subjects, emotional changes in 27.27%, tremors in
11.19%%, and inflammations in 21.68%.

Headsche, irritability-hair loss, and wrist and ankle pain were

the most trequenﬂy occurring symptoms

S Mot 1951155507, . .
- L a...........ﬂ" ik of €k 3ok sind Exsirarsontad Headh TS ISTEINE - 268
7 n i Fn v (lechl 19423 Suppd 1:161-4

iﬂcampiefe / Inadequafe
S:a~man5tor:ng

. Oaly permanent workers were tested.
Numerous trainees, contract workers, women not
monifored.
. 24 hrurine sample ideal.
| . Early moming specimen (ﬁrst specimen)
ACC egtab[a.
. INot to use glass bottles.
To be reported as mg/gm of Creatinine (to control
for concentration of urine). .

. BRAI INJURY, 209, VOL. 14, NO. 9, 797- 814
- Gernan Federal Epvirormental Ageocy. Gesundheitsschutz 43 (5}, {1939), A72-532




Presence of mercury in the
environment in Kodaikanal

. Greenpeace study.
- DAE study 1.

- DAE study 2.

. Dames and Moore. 3

Improper disposal of waste

.. 7.4 tonues to scrap dealer in Moonjikal, a densely
populated area of Kodaikanal.

. Ordered by the TNPCB to clean up and Shlp
mercury waste back to the USA.

. Shipped in April — May 2001.
. Factory closed down by TNPCB in 2001.

- hgrein lammmmlm god] 581 200311 nwmw
- PR LLALR ;.

o mw@muwummmxnmﬂxmu}m 14204




TOXICG.‘GNE TICS / FIETABOLISRA

- Some Hg crosses the blood-brain and blood nerve
barriers ami is oxidised to Hg2+ in nervous tissue. Ionic
inercary is much less likely to traverse the blood brain ,
barrier s it binds to -SH containing ligands, and
becomes trapped in the nervous tissue, This results in
accumulation of mercury in the braii.

o Thewhole body elimination half-tine is found to be
abput 60 days, whereas the brain elimination half-time is
throught to be muech longer at several yeurs.

. Euvapocn Jeursl of Newralozy. 19,6571 ~ 577,

Toxcinfogival Profie of Mcrcsry: Agmq- - for Toxic Substarices und {iscaves Regiury; 1959

(,4..: Newropul 15: 133144 1936} -
Sanzshisid Lao Dung Vel Sheng Zhi YeBngu ZhE 2086; ZHT): #U3-5

TOXICOKINETICS / METABOLISEI Contd. .

fuedies in Japan and Germany demonstrated mercury in
zfzo brains of former workers 10 and 1 7 yeurs after
exposure stopped.
« In a study CSF-Hg persisted at high levels despite Blood
- and Urine Hg levels dropping to normal in cases of
foxicily suggesting that Hg forms ¢ complex in the CNS
it Is trapped.

Evrupeds Joarnal of Neurology. 1999657 ~577).

Yartedngical Prafile of Merciry: Agency for Taxic Subsiances sad Dissases Regisiyy 1999
Ciin Newropaids 15; 139- 144 (1956) :
Zraglusa Luo Duny 15e Sheag ZUi Ye Bing Za Zhi 2008; 24(7): S053-5
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MEASURING THE BODY BURDEN
OF MERCURY .

. Group mean levels have no meaning when
. assessing individual risk. .
. ATSDR report notes that
- pralonged motor and sensory nerve latency was also associated
with urine mercury levels ranging from 20 to 450 ug/L. . .
increased tremor frequency, increased reaction time, and
reduced eye-hand coordination were observed as urinary
mercury levels increased from 5 to 1,100 pg/L in 77 exposed
individuals. o _
— tremors have also been reported in 567 workers from
elloralkalf production facilities whose blood mercury levels
ranged from < (o >1 WI 00 m! and whose urine mercury
- levels ranged from <10 to >1,600 pg/L.

o X Proprirtiat of ool ood Fiamon Sendees. !"arimbgic:al}’n;ﬁk of Mercury: Agemcy for Tovic Sodotmes
el Difvendivs By 1597

MEASURING THE BODY BURDEN
OF MERCURY

. U-Hg excreted spontaneously and U-Hg excreted afler
DIIFS, are relatively indeper pieces of information. ‘
. . U-Hg excreted spontaneously represents a recent exposure Lo
mereury, whereas U-Hg excreted afler mobilizatiors reflects
. mercury deposited in the body at a previous dafe. -
. The U-Hg excreted after administration of a chelating agent
ntight better reflect the amount of Hg deposited behind the
. blood-bruin barrier, and might correlate more closely wiih
- electroplysiological changes.
. The excretion of porphyrins is another marker described in -
the literature — however this defect may be reversible over
yeass,

. Baregamn Jianad of Noemd 1999; - 57
. ,iﬁa;cm{mmd -?—hm%ﬁgl-u
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EXAMINATIONS OF WORKERS

. Study by Company —ITRC report.

. Indian Peoples Tribunal '

Dr. Mohan Isaac & Dr. Praveen (Prof. Of Psychiatry,

NI {HANS; Researcher, Community Health Cell)

Dr. Gita Arjun (Obstetrician, EVKalyani Medical Center,

Chennai)

. Dr. Rakhal Gaitonde (Research and Training Associate, .
Community Health Cell, Chennai Project Team)

COMBPANY STUDY

. 134 current permanent employees and 64 contract
“worlcers — in response to a ngws paper
advertisement. -

. Retrospective analysis of 290 permanent workers
in the factory —all records available to factory
analysed. -

. 52 /7185 permanent employees vs. 4 /70 'others’
complained of neurasthenic symptoms / memory
loss ete.

. Wo coordination / sensori neural.

" o relation to urinary level — 83 individuals with
CNS symptoms in the <20 & 21-30 pg/L, and 2 In
the 31 — 50 pg/L and 3 in the >50pg/L.

2od of Oscupraasoaal and Emiroamesta 1adicios. 2006 Vi 1;1: 11-58
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' The indian People’s Tribunal on
Envircnment and Human Rights

. September 2, June 2003
. Chair Person: Justice S.N. Bhargava
{Refired Chief Justice, Sikkim high Cout and Current Chairperson,

' Sfate Human Rights Comumission, Manipur). -
A total of 160 ex-workers of the former thermometer factory.

Oral Testimonies given by workers on conumon symptoms:
Destal! gam problems =100 .
Head aches = 100
Aemory loss = 83
Vision =78
_ Spiual Froblems = 111
. Swoatiris/ ulcers =76
. Nasal bleeding = 13
Siin diseases =45

LI T R BT )

rir. ichan Isaac and Dr. Praveen

. 27w July 20601 .
Total subjects examined 30 (M=25; F=5)

Guin & teeth problems (such as bleeding guims, inflammation of
sums shaking and falling of teeth) =9 ' )

Skin problems (especially in the lower and upper extremitics) =5
Non-specific functionat (? Psychiatric) symptoms = 9
Infectility Eroblems = 2

Renal problems = 2

Gastrointestinal tract disorders =3

Recurrent depression =1

White discharge p/v ( non-organic)=1

o Of the 30 subject.: examined 12 persons had resigned from their job
afier varying periods of work in the Ponds factory and all of them
aitributed their resignations to health faclors

L)
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Dr. Gita Arjun

. Examined three women with multiple abortions

“and children with congenital abnormalities.
“Having gone through the histories of these three women, it
seemed significant that all the three have had children with
limb deformities. Since there is evidence in the medical
literarure that exposure o mercury has been implicated in

- recurrent pregnancy loss and birth defect, it seems prudent to

 thoroughly investigate workers who have been exposed.

- Paternal exposure has also been implicaled it miscarriages

- and birth defects”. .

Dr. Rakhal Gaitonde
. 18 former workers evaluated.’

. 8/18 workers complained of past history of worsening ability
1o work, increasing tiredness, forgetfulness, episodes of
acute unconsciousness during their terms in the factory.

. 11718 had dysdiadochokinesis and tremor on evaluation.

. 10/18 complained abouit anger / memory loss / emotional
lability (higher functions abnormalities} ‘

. 10718 complained of problems with their iceth and gums.




WHAT DOES THE LITERATURE
- SAY?

. The liealth effects of mercury depend on the chemical form .
of mercury, the duration, the magnitude of exposure, the
individual characteristics etc. _

The major target organs of metallic mercury induced toxicity
are the kidieys and the central nervous systene. At ligh
expasure levels, respiratory, cardiovascular, and
gastrointestinal effects also occur.

s -

v L& Ucparinuad of Heall and Hunan Services, Taxicological Proflle of Meraay: Agauy for
Tusic Substances and Disenses Registry; 1999,

. NEUROLOGICAL EFFECTS

. The central nervous system is probably the most
‘sensitive target for elemental mercury vapour
exposure. Similar effects are seen_ after all
durations of exposure; however, the symptoms
sy intensify and / or become irreversible as
exposure duration and / or concentration
increase. A wide variety of cognitive, personality,
seusory, and motor disturbances have been
reported.

o Latcimgrional Frogra o Chesicnl Saof iy
Sl poreerde— (T o ek tirm

i
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NEUROLOGICAL EFFECTS contd.

' At presen, occupaiional exposure 10 mercury mostly is
" of low-level, long-termi churacter and resulls in a so-
called ‘micromercurialism’. This manifests with non-
specific neurasthenic  Symplonis, - dominated by
irritability, anxiety, insowinia and lack of self-control
Results of objective neurological examinations are
nostly unremarkable or negative. Only highly sensitive
methods such as neurobehavioral and elecrophysiogical
examinotions, are capable of giving an objective
correlate to non-specific subjectivé complaints.

. Larspean Journed of Newrulogy. 195871 - 5377}

NELUROLOGICAL EFFECTS contd.

. L« meta-analysis that analysed the resalts of 1,1 06 exposed and
1,105 control subjects (from 18 studies) the autliors concluded
that the influence of mercary on psyclological functions was
different and that results on motor perforinaitce compared with
zmory and attention revealed the greatest npairinent in
sercury-exposed workers.
1'he neuropsychological perfornuances of the forimer workers
- suggest thut occupational exposure to elemental mercury has
Long-term effects on information processing and psychomotor
frnction, with incrcased depression and aixiely also possibly
reflecting the psychosocial convext

. Archives of Toxicology. 2004;78:207 - 11.
Graxz J tded Biol Res, March 2007, Volune 40{3} 425433
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NEUROLOGICAL EFFECTS contd.

The neuropsychological and neurcbehavioral batiery included
. 1tests of attention, short term memory, and mental control (VWS
Digit Span subtest), ' ‘
. inhibifory control (Stroop Interference Test), .
Verbal memory (Buschke Selective Reminding Test, SRT),
Visual memory (WMS Visual Reproduction subtest) , '
Mariual dexterity (Grooved Pegboard; Lafayetie Instrument),
Verbal fluency (FAS) . - ‘
visuomotor abiiity (WAIS-R Block Design subtest),
Executive function (Wisconsin Card Sorting Test) , and
Verbal knowledge (WAIS-R Vocabulary subtest) .

Other tests that showed significant results in chronically and remotely
exposed individuals

. Beck Depression Inventory (BDI} and the

. Stale-Trait Anxiely Inventory

[ I T N )

—

' RENAL EFFECTS

. Al mercury compounds may ultimutely be oxidised fo
divalent (or mercuric) mercary, which preferentially deposits
in the kidneys, and all mercury compounds may cause some
degree of renal toxicity. L

. Sindies have indicated that occupational exposure 10

elemiental mercary causes increased urinary excretion of

several proteins, such “as p-galactosidese, N-acetylL-p-
glucosaminidase (NAG), transferrin, p2-microglobulin, or
even albumin. '

The main renal changes associated with exposure to mercury

were . indicative of tubular cytotoxicity and biochemical

alterations.

I § Dapartunendt of Health axd Toman Services, Taxicological Profile of dercury: Agency for Taxic Sabstances

and Uiscases Regixtry; 1999,
_«__lntemational Frogram

r o ot — HTICL lemewdz] Mercrry and Inorgeass Moy
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EErECTS THAT ARE EMERGING

. Nourobehavioral effects on children — especially

Autism and Autism Spectrum Disorders.

. Triggering of plaque formation in endothelium and

thus a link with cardiovascular disease.

CIRCULATION OF MERCURY IN

THE ENVIRONMENT. - |

. Carried home by worker.
. Run of from the factory.
. Mercury in the air.
. Mercury wasie.

L L S .
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- REVERSIBILITY / PERSISTEN CE
. Most problems related to gums / gingivitis, some
. renal effecis appear to be reversible. |
While there is evidence that neurological effects
persist there is some disagreement on which. Most
studies reviewed clearly documented residual -
neurological effects up to 30 years after cessation
of exposure.

Evidence for persistence of neuro-psychological,
neuro-cognitive tests and motor functions.

i / S . Archives of Taxicology. 2004;78:207 ~ 1.

, . . Brazt ied Bigl Res, March 2007, Vorune 40(3} 425433
T : . Ametican Joignal of Industrial Madicine. 2001;30:1-18.

; . E . Anpals of Hewgology. 1988:24:651 -9,

: . Braininjury. 2800714{9);797 - 814. -

I

o : LATENCY / TIME COURSE

I 8 ' .« Onset of symptoms delayed as much as 30 years. ,
L _ © . Neurological symptoms may continue 10 intensify even
- 1 . uonths afier cessation of exposure. '
: " . Age may unmask subtle mercury-induced neurotoxicily.

Yeurs since first exposure helped predict some neuroloxic
. o outcomes, such as visual evoked response, consistent with
L o age-reluted “unmasking” of mercury toxiciiy. '

' Neurologic effects were associated mwore with cumulative

]. exposure that with current exposure, suggesting that sotne
I : . aspects of murcury neurotoxicity only emerge with age.

§ ' . ' )
j

. U5 Depastment of Healh and Hiuman Servicee 7o axicological Profile of Mercurys Agescy
o Faude Substunces and Diseayes Registry; 1999, .
; i : R Aiveevican Jowrnal of Industricl Medicins. 200 I:3%-1-18.

- - DT o Apash of Nearology. I988;24:651- 9. )

-
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CONVERSION / PERSISTENCE

53 Mercury is easily converted into other forms —

‘most commonly methylmercury by bacteria in the
_soil'and water. : .

.. Mercury is lodged for long on porous surfaces
_(example walls and uneven floors) and is quite

|+ - resistant to routine cleaning measures.

L

'CHALLENGES BEFORE THE
COMMITTEE

.- Knowing that these symptoms can be cansed by

.-mercury, and that these individuals (and citizens of

- Kodaikanal) have been exposed can we rule out
mercury as acause! . -

.- Choosing appropriate tests for Neurobehavioral,

" Neurocognitive and Neuropsychological effects in

. addition to the standard motor and sensory tests.
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CHALLENGES BEFORE THE
- COMMITTEE ) :

. Assess complexity introduced by conversion of

. elemental mercury to inorganic mercury in the
body as well as conversion of elemental mercury
into methylmercury in the soil and the probable
effects. | E
. Defining the exposed populauon — workers, '
-~ family, households near the factory, residents of
- Kodaikanal

WL -
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Pr_esent_atidh'fb the High Court

Health problems of HLL ex-
workers

Done By: )

The Ponds: HLL Ex- mercury
Employees Welfare Association

~ Kodaikanal

| appointed Committee to look into |

Factory Background

% 1983- Chesebrough Pond’s Inc. exports its decades old
. mercury thermometer factory to India from the US- amidst
Ughtemng t:nvunnmemal mgu]aﬂon-dm.. 10 mercury’s foxic
_ effects.

» 1 BO% export oriented unit- mercury was imported from the
U.S8- ﬁmshed thermometers exportcd to Europz and U.S~

g P In 18 years 163 million thermometers were pro_duced.

: Tr 1986 - Hindustan I ever Limited, a 51% subsidiary Unilever
" acquires Ponds Incia. '

\%r -
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From the factory:

T - Xodal Lake

8E - Pambar Shola & River
E&T - Residentizal Area
HLL "
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Workers Safety
o tmlety measmestﬁaxwmsxpmmdtubuatmm
T Pl Coveralis ,
e Gloves
> Caps
+»  Fage masks with Canridges in production area.
- Keeping floor acd work ares fiee from merowry droplets
% Factory sbould be well veatilated
L Brmkq,&ﬁmndun floor, spxlh;,a of mercury 1o be cleanéd up
o inunediately :
> Luwrywastmsfmldbemmmbuckets!mbsem
e Wczri.emmbcuamadm handte umuyandawarcmoatheh&mrdsof
: men.u.ry '
:; -
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| Compromxse on...

Safety in regular Work '

» 1988- Facility to bathe, within the factory after wosL, was
stoppad due to water shoratgc

% Unitorms were changed once in 3 or 4 days

» Used caps given everyday

% No special safety gears while working in Distillation and
Oven room

# Mercury sludge handled with bare hands by coniract
workers

» Worker’s requests to change departments unheeded

_Safety management Systems
% Uniforms of workers were washed with bare hands,

# Safety warnings not provided
# Safety committees discussed pmductlon & absenh:etsm not

safety

-Medicai records/ tests

> Medical check-ups only for permanent workers.

» Women, pmbahoners, temponuy workers - never put through

health screening
> Permanent workers repons— not maintained properly.
> 1n the reporis from the factory- levels as high as 300
microgramlliue of mercuxy in urine documented.

Workers® repor s were not available when asLed for after the
closing of the fuctory. :




. Details of Workers until closure

% About 1138 woikers werked in the factory over 18 years.

- ‘r Abour 400 permanent workers- between 1984 to 2001 for

. varied periods from 3 to 18 years.

,r ‘In 2001at the time of clos;_xre— 129 permanent workers.

- % Trainees continued to be trainees for 5 to § years at a streich.
% In canteen for washing, clwmng,, gardening adolescents{15-18
" years) were employed by canteen contractors - there were at
~ - any time ! or 2 adolescents, -

'Womel‘i Efﬁployees -

> About 120/130 womien employed from 1995 10 2001-for

. different periods of time say 6 months to 2 or 3 years.

7 Women were temporan'ty cmployed for 6 months with
©-temporary workmen order

- % End of six months- fresh order taking back the old order , for
~ - another six months. :

R Employcd for 2 or 3 years ata slmtch like this.

_QL-




Contd...

Women;

# Employed mostly at the digital thenmomeler section a few
mefers away from the mercury thermometer facility.

» For over half a day- employed in the packing section of
mercury ﬂrennomctcr factory.

» About 3 o1 4 women were employed in the garden.

» Two womcn were employed for supplying water to both
digital and mercury thermometer factory

# Testimonies of 2 women who worked in lhe factory while
pregnant talk about the damage caused.

Environmental contamination

Scrap yard at Meonjikal: -

# 1999-7.4 tons mercury waste sold to scrap merchant,
# HLL’s Claim- wastes contzined below 1% of mercury.
# Wastes also sold in Tamil Nadu and Karnataka

# Murch 2001- exposed massive dump of mercury wastes in
the scrapyard by rwdenfs and ex- workers

4%

- Painbar Shola: s .
¥ Mercury wasle found dwnped in places uphill from Pambar

Shola
¥ Drums with empty mercury botﬂes discovered behind the
factory

. Mercury sl udge from lhe factory could have leached i into the

. Shela
fics




. Auumpl-tmdsp:rmd Merousy fram the Iﬂndwun Lever Limited Thﬂnmdu
’ Factury, Kedaikangl, Tamit Nadu, Lodix, wing Echenas a biumaaifor
Bridgea K & stringenR Greenpeace Rescarch Laboratorics
. University of Exter UK

.-+ The concentrations of total meranym the samples of lichen collected for
C thlssmdymngedﬁmno%to}%mg!kgdqwe:ghl

. 1be€cu:samplmwﬁh:hehxgbnﬂcmnsofmﬁmrywemm

- collected closest to HLL site.

"= Two further samples from the ancient forests around the factory contzined
' 'mg,mﬁcamlyelevawdwncm!mhonsofmawy '

= Sumnple collected at a resideatial property 360m from the Bactory bad
0.32 mg/ky total mercury

3 Rccmzmendatma

= Romoval 1stheoniyiongtamsolnhon for the mercury recovesed from the

 site. HLL being the generator of this Hazardous waste must bear full legal
zod tinancial responsibility forﬂus stewardship

Study of Mercury Pollution near Thermometer
Factory wsing Lichens and Masses
" Department of Afomic Energy
2003

= Mercury coniamination due to a mercury thermometer factory situated in
- Kodaikanal was investigated using lichen and moss samples. _
+ Lowest concentration of mercury was found in samples collected abmn 20
- km away from the factory near a pristiae lake area
* Mercury concentration in air near the thermometer factory was ; around
1.3 mg m very much higher than the nominal Hg concentration range
. (0.5- [0 ng m~) for 2 pon conteminated area
»  Elemental mercury thouy b the pmu::ple form of mercury contamination in
: " s case, 3s possibly con: rested into inorganic form on lichens and mosses.

I

. .Rﬂgmxmc'\datmn
. Likely conversion of one form ot' thr, contaminant inro the other chemical
forms on bio monitors should be fisrther sudied.
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‘ . Three major lakes Kodéz'kanal, Buijam(ZOLms) and Kookkal (40kms) are already

_ 1 Source of the pollution xsthe the:momder factory.
. | Recammendation:

e vapour and drama,,p

: Studies of mercary pollutiso in a lake duc toa .
thermometer factory sitnated in a fourist resort: Kodaikanal, India
* Depariment of Atomic Egergy,
Jawaharlal Nebru Technological University
' 2005

showing signs of contamination, with mercury.
Mezeuzy levels in water is betweea 10 and 80 times the 1evelsexpec£edtobefmmd

in uscontaminated water bodies
A value ofabout 50 ng! Ixue mercury in methyl mercury form is fmnd in Kods

lake,
Half'ihe mercuay inthe ﬁsh colled.ed frum Kodai lake is preseal as methyl mercury

- Air- and water-borne mercury emissions from the factory have conmmmared lage
areas ofKodaxkanalandtheanmmuimgszm

Ouly remediation of the facmry sme oould pwvem any further mercury mputs thro‘.lgh

Confamination through workers -

'+ Without safety gears workers took mercury back home.
+ Mercury spread ihmugh their dress, sweaters and socks
« Children play with mercury falling from workers body
» House was contaminated- living there created health problems
« Affected the children (just bomn and the to be born)
« Spouses & others in the family are reported to bave died &
been suffering due to mercury related ailments.




Current problems of workers and
~ Families

« Workers suffer from headache, heart problems, kidney , ;
problems, bleeding gums, falling teeth, skin patches, tiredness, , ;
wemor, loss of memory, irritability and inability to work. ;
« Women have ad frequent miscarriages, irregular pesiods, '
babies with deformities dnd infertile also.
3 - Out of 206 workers 106 have CNS related problcms, 77 of
I them have skin related problems like patches in the skin
: « Worker’s families also suffer from health problems.

« Till date 19 ex- workers have died :
- = Many children of ex- workers have died and children suffer _ . :
from low IQ and oﬂxﬁr he:alﬂl related problems ; }

; 'Cantd...

g f:xpense on medicines absolutely not affordab le
‘5 Families have lost earning members- find it difficuit even
-, to sustain themselves. ‘ ;
> vaclmg to places to meet Doctors is not feasible. ' -
3 Some ex- workers- no pnsrtmn to work anymore due to . o

health problems. :
. :3* Many ex- workers are in dcbt - borrowing money for
u'eatmenf_ .
g {r Women workers faoed fanu!y problems due to
m:scamages etc,
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Annexure - 35

Submission from the respondents on the clinical
aspects and other details of the 12 ex-employees

evaluated by the committee

£
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L tails of the 12 ex-empioyees evaluated By the Committee

Ex-emyployess Data ; Category, Sarvice period , Section of wark and Yearly mean urine readings YMUR } In megM ' : : ) . B
{ Flgures in italic are the group mean vane of the emplyoees in that year )

5.No a5 per Cotagory of ) ) ' ' : Sickness HUL's comments ©
L Dot;. given] Mame o Service Pariod Service] Sectionof | YMUR | YMUR] YMUR | YMUR | YMUR | YMUR | YMUR YMUR | YMUR | YMUR | YMUR | YMUR | YMUR | YMUR reported | Ocuupation afler leaving
ST the expets) ThNe em,.yee From To in years| waork 1928 1989 1890 1981 1502 1603 1984 1995 1008 1087, 1938 ] 2000 200 during the factory & Persanal .
committae oy { ) ’ employrnent habils if any.
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Submission for consideration by the committee

1. Any conclusion on a cause-effect relationship must consider exposure related
data. If exposures during the worklng period of an individual were within national and
international standards, :iny signs and symptoms which may be manifested in most
cases many years after sessation of employment cannot be scientifically linked to
past exposures. The exposure data in the context of the current case comprises of
environmental monitoring as well as bxologtcal monitoring data. The crucial one from
the aspect of impact on human health is the data pertaining to biological monitoring.

In this context it is worth reiterating that at the behest of the Supreme Court
Mc nltorlng Committee the Tamil Nadu Pollution Contro! Board had requested the
{TRC to evaluate the health angle. The ITRC had after a detailed perusal of each
and every record submitted a verified data table incorporating biological monitoring
details as a part of their report to the TNPCE. This report has been submitted to the

honorable high court at Chennai and forms part of the testimony in the high court.
[See Vol V respondents submission in writ petition no. 8291 of 2006 - full report on
pages 1- 22 and Table 7 depicting audited biological monitoring data (pages 13-20)]

_ 2. The examined employees had left the factory many years back - the factory itself
‘was shut in 2001. So at the very minimum there is a gap of 6 years between their
emponment and the current findings (history given by employees and any findings
arising out of that in the form of s gns/symptoms) In most cases they would have
ceased their employment more than 10 years back. It brings us to the important
question of what were these emplgyees doing after they ceased their employment at
the erstwhile thermometer plant - We have fried to put together details of their
occupation after leaving the factory as also any personal habits wherever we have
an idea of the same. These apparently will have a SIQnmcant impact on any current
51gnslsymptoms which they may exh:blt Forinstance

. _' Mr.- 8. Sahayaraj has a history of stroke and cerebral mfarct (This is
“‘mentioned by the petitloners themselves in their submlssmn to the h[gh court
© (Vol il - page 35 &VoIX w page 6 &7)
e - Mr. J. Antony’ has worked in pamtmg and p!umb:ng jObS after [ea(nng the
. - factory — 10 years back. "~ .
~ e - Alady who is featured in the l|st Ms. Jaya Bharati worked only for 4 months
" and left 9 years back and .
- e “There are others who have worked in agriculture or have a history of
; fa!cohotlsm etc as per the attached list.

Ail of the above can be .,:gmflcant confounders in the evaluation of current health
issues - thereby making it unscientific to link current complaints, -signs and
symptoms to past exposures — more so in the context of past exposures being
validated by leading national institutions and national and international experts as
being well wsthin permissible limits ws-é-ws any potential health impact.



3. Some of the employees featunng in the list have been apparently evaluated
prewously by Dr. Rakhal Gaitonde and they include the following:

» 8. Sahayaraj (report states that he had stroke with cerebral infarct)
> J. Antony

> Paulraj

¥» Peter Sunderrajan

» 8. Karupusamy &

». F Leo Joseph

in his report Dr. Gaitonde mentions that neurological symptoms started 3 ~ 5 years
after they left the factory. Elemental mercury has a half-life in the body of only 60
days and has no latency with respect to effects, i.e. it does not cause any delayed
effects. This scientific aspect has been reiterated both by the All India Institute of
Medical Sciences (pages 26 -37: Vol V of the respondents submission in writ
petition. no. 8281 in the high court at Madras), and by the National institute of
Qc-upational Health (pages 23-25 : Vol V of the respondents submission in writ
pefition no. 8291 in the high court at Madras)

4. 1t may be worthwhile mentiomng here that around 130 employees who left the
factory at the time of closure have signed an agreement with the company in the
presence of a government authority that they have no health issues or any
apprehension with respect to their health. They include the following from the list of

em>loyees evaluated by the committee:

S. Sivagnanam

A. Pauiraj

8. Ramachandran &
\'A Moonicakm

5. There is another interc isting aspect which will be useful to bring to the notice of
this committee. When the factory was closed and we evaluated 255 individuals in
March 2001 as a part of our epidemiological study we tried to link subjective
symptoms {elicited by a questionnaire) to levels of exposure. Since the overall
“exposure levels were fow we divided these already low levels of exposures into five
- subsets. To our surprise we- found the maximum symptoms in those who had the
lowest of exposures (from amongst all the exposures which in any case were quite
low and within permissible national/international standards) The extract from the
peer reviewed published article detailing this finding is enclosed herewith. The article
mentions that.such similar findings have been found by other investigators as well
-and that reporting of such symptoms is influenced by knowledge of exposure to

mercury

This is. mdeed an important aspect which the committee may like to bear in mind
while eva!uatlng complaints(if any)
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. Table 4 Symptoms in relation to HgU levels

- ~ Symptoms  Biological monitoring results - Hgll {ug/L) T

| pertaining to <20 2130 3140 4150 >51
‘Central Nervous. 34 - 4 . 1 1 3
system :
Cardiovascular 11 18 0 0 0 :
Respiratory 20 44 0 1 0 !
Gastrointestinal =~ 4 . 12 0 0 0
Genitourinary 2 4 0 1 0 -

A study by Roels et al' used a questionnaire mainly to elicit symptoms related to the
central nervous system disturbances. Several symptoms, mainly related to the central
nervous system (memory disturbances, depressive feelings, fatigue and irritability), were
* more prevalent in the exposed subjects rather than the controls. The symptoms were
however not related fo exposure parameters. The authors therefore considered it
possible that the reporting of these symptoms were influenced by the knowledge of

mercury vapor exposure.

1. Roels H, Génnart J-P, Lauwerys, R. Buchet’ J-P. Surveillance of workers exposed o mercury
vapour. Validation of & previously proposed biological threshold fimit value for mercury
concentration in urine. Am J Ind Med 1985;7:45-71. .

In our study [Table - 4] also, the symptomatology did not have any.significant correlation
with the body burden of mercury (as HgU). Neither could we correlate any morbidity with
exposure to Hg in view of very low levels of exposure, as evidenced by the results of the
biological monitoring in these groups ' :

Source: Rajgopal T. et al. Epidemiological surveillance of employees in a mercury
thermometer plant : An occupational health study. Indian Journal of Occupational znd
Environmental medicine — April 2006 — Volume 10, Issue 1. page 14.
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7. This entire aspect of unsubstantiated allegations vis-a-vis health of ex-employees has
been examined by both national and international experts and institutions and their
report is available with the committee. For ease of your reference | am chronicling their
availabiiity in the submissions made to the honorable high court at Madras:-

‘ : ’
2. Dr. Tom Van Teunenbroei reports of May 2001 and October 200] (approached at the
specific instance of the NGOs and pursuant to the direction of the TNPCB) - page 423 -6

/ Vol II :

4. Report of the All India Institute of Medical Sciences dated 9.11. 2007 - page 513 - 515
/Vol. Il .



5. Report of the Indian Association of Occupational Health dated 10.1.2002 - page 526 -
531/Vol.1I

6. Peer reviewed scientific article in the Indian Journal of Occupational and
Environmental Medicine dated Jan- Apr 2006: pages 384 - 416/ Vol. II

7. ITRC report dated 11. 06. 2006 (approached at the instance of the Supreme Court
Monitoring committee directive) - page 1 - 22/ Vol. V.

8. Report of the National Institute of Occupational Health dated 11.09.2006, page 23 -
25/Vol. V.

9. All India Institute of Medical Sciences report dated 3.10.2006 : page 27 - 29/ Vol. V.
10. Dr Robert Winker's report dated 11.09.2006: pages 45-55 / Vol. V

11. Revort of Dr. S. K. Rastogi on behalf of ITRC dated 12.11.2006 pages 4 - 27 / Vol.
v .

12. Report from the Al India Institute of Medical Sciences dated 23.11.2006 pages 37 -66
/Vol. VI

8. There has been some concern expressed regarding our monitoring of contract and
temporary workers. it must be clarified here that confract workers worked only in
designated - non-mercury areas like security, canteen, drivers and gardening. The
temporary workers were taken in for short periods of time to meet increased export
orders. They worked in material handling, packing and other ancillary areas. For those
who worked: for any extended period we have their records as well. From an
epidemiological perspective "heir exposure levels would have been no different from
other permanent workers working in thee areas. (This principle is similar to the concept
of *herd immunity’ in community medicine).

9. Finally we have shared with the.committee members the raison~de-etre for not
suggesting any further studies — all of which have been elaborated in details in earlier
reports submitted by leading national institutions like the ITRC, AlIMS and the NIOH, To.

summarize these reasons:

1. The factory was closed in March 2001, A review in May 2001 of the body burden of
mercury in the employees 2 months after the closure showed a mean mercury in urine of
10.1 micrograms/L which is well below acceptable limits.

2. Mercury has a half life in the body of 60 days [ATSDR, Toxicological profile of Mercury,
US Dept. of health and human services, March 199, page 187]. The exit yearly mean
values of empioyees in the HLL plant (Table 7 of the ITRC report Vol. V) were within
acceptable limits. After a gap of six years of closure of factory it is scientifically
inconceivable that the ex-employees will have any effects arising out of past exposure.

3. There is no scientific evidence of delayed exposure to Hg after a long latency period
espec:aiiy if the exposure levels during the working life of an employee have been within



acceptable fimits. No evidence of the ex-employees having high exposure to Hg has
been found. (page 4 & 5 of the ITRC report / Vol. V) '

4. Signs and symptoms exhibited now may have myriad common causes which can not be
ruled .out. Since historically the exposure levels were well within permissible limits any
linkage of current signs and symptoms to past exposure will not pass the test of scientific
validity. In addition there will be many confounders” queering the pitch since in many
cases employees have left the factory more than 10 years back and that elemental
mercury does not exhibit defayed effects. '

| trust that my submission will have the careful scientific consideration of the committee
and that they will find this useful in reaching a conclusion on the way forward.

’

Dr. T. Raj’gopal
29" October 2007.



Annexure - 6
*j/

Respondent’s submission on exposure data and
other details of the list of 279 individuals
submitted by the petitioners
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Annexure -7

Details on methodological aspects of urine
mercury analysis and the provision of personal
protective equipments provided by the
respondents



Response to queries on filter masks and mercury estimations

Query: The details regarding use of filter and cartridge masks. Supply of masks
and type provided in different sections. Deviances, if any.

Mercury cartridges were used by employees in the Fill room; Distillation section and Crusher
(recovery room) areas. Such employees were very few in number. Others in the manufacturing
area were using ordinary masks (which were either cloth masks or 2 3M mask). The use of
cartridge based protective wear was only justified in the filling, distillation and recovery rooms
where mercury vapor levels could be higher than in the general manufacturing areas.

Supply of PPE was never an issue. Use of PPE by workmen was monitored and enforced by the
section supervisors. d '

From an occupational health perspective the use of personal protective equipments
(PPEs) assumes importance at exposure levels which could get higher than those
prescribed under the relevant statutes — because the PPEs would then act as final line of
defense. PPEs are never meant to be the first line of defense.

However if exposures levels are generally low (as has been the case in the erstwhile
thermometer factory) then these PPEs are an additional safeguard and not the last line
of defense. Having stated this we would reiterate that at no instance were employees
workirg without PPEs — an irrefutable fact corroborated on site by the petitioner’s

‘representative.

Tn addition may I draw the attention of the committee members to the affidavit
filed in the honorable high court at Chennai by Mr. Mahindran the President of the
Ponds & Hindustan Lever Limited Ex-Mercury Employees’ Welfare Association ,

where, in his sworn affidavit dated 19™ April 2006 he substantiates the fact thaf

employees were indeed provided cloth masks or cartridge based masks (crusher
area) - Please see Ttem 26 of his affidavit on page 11

| have in the earlier paragraphs alluded to the utility of PPEs as a final line of defense.
The fact is that occupational heaith and safety measures in place were thorough enough
to prevent deviations from accepted health and safety norms. While these measures
have been shared with the committee members it will be worthwhile to reiterate the
same since they have a bearing on the issues raised by the committee :

Occupational safety and environmental monitoring measures in place

When the plant was in operation, the mercury concentration in the area was monitored
using a gold film mercury vapour analyzer [Jerome Sampler] with a self-calibrating
facility. Fifteen to twenty two air-monitoring locations were spread across the mercury
area, non-mercury area, distillation room, crushing room and external to the workplace.
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The intention was for the mercury in the atmosphere to be controlled to less than 0.05
mg/m® of air by adopting the following measures: '

s Toual of 25 exhaust fans fitted along the southeastern wall of the mercury area to
turiiover the 15,145 m® of open area every 45 minutes for 16 hrs/ day for 310 days a
year. -

« A total of 6 exhaust fans were provided along the northeastern wall of the mersury
crusher building for an air change of 288 m® of area every 5 minutes for 24 hrs/day,
310 days per year.

+ Toal of 5 exhaust fans along the southeastern wall of the mercury distiliation building
for an air change of 166 m® of area every 4 minutes for 8 hrs/day, 310 days per year.

e Provision of vacuum cleaners equipped with water seals to collect broken

_ thermometers when breakage occurred.

s Scrubbing and washing of the factory floor once a day with water to remove traces of
mercury. This water was treated at the ETP.

s Employees were provided with cartridge type respirators in the filling, crushing and
distillation areas and ordir ary masks in the other areas ‘

The factory layout was designed keeping in mind the principles of good manufacturing
practice (GMP).

Occupational health surveillance measures in place

» All employces underwent a monthly monitoring of mercury in urine through the use of an Atomic
Absorption Spectrometer to regulate Hg in urine to be within the WHOQ recommended individual

limit of 100 pg/Lit’ Employees whose mercury levels exceeded 100 ug/Lit were deployed out of
the mercury area and in all such cases the mercury fevels came back to acceptable levels within 1-

2 months. : .

+  This was supplemented by an annual clinical evaluation with specific emphasis on the oral cavity,

" lungs, cardiovascular system, the eyes, skin, kidneys and the central nervous systerm. The medical

tests also included blood tests (hemogram) and routine urine examination for albumin, red bleod

cells, casts, crystals and sugar. Records of 130 employees are available from 1988. Medical

records of 184 employees/ casual/contract workers who left the company and of others whose
services were terminated in the recent past are also available.

»  Group averages for mercury in urine for employees over the period 1998 to 2001 show an annual

range between 13 and 32 pg/Lit,, and are weli within the WHO recommended group limits of 50

pg/Lit.

If the masks especially in the filling, crushing or distillation rooms were nof used
properly it would have shown up immediately in the biological monitoring data and
alerted the frigger point for job rotation.

In essence it meant that for whatever reason if an employee had more than acceptable
limits he would be immediately redeployed. Such cases of redeployment throughout
the working life of the plant were < '1/%, where spot readings of mercury in urine
were inore than 100 micrograms / litre.
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A biological monitoring measure at an interval clearly superior to any such measure
recommended by national or international agencies ensured that employees never had
any mercury related exposure of health related significance. .

‘

Hence from a sclentific perspective thé issue is to do with the impact, if any, on the
health of individuals arid not on hearsay that we were or were not providing masks to
some individuals though all available evidence clearly indicates that these safety

measures were indeed adhered to.

Lef's now assume for the sake of assumption that either we did not provide masks
to the employees or they did not use them. How would this be known? Is there a
way of finding out if personal protective measures were indeed given 15 years back

or were given but not used ?

The only sure way of coming to a conclusion on the efficacy of any health and safety
measures in place is to look at personal chronic exposure levels as evidenced by the
results of biological monitoring. | would like to share with the committee the trienniaf
urine mercury levels in both the hazardous (filling, distillation and crusher areas) and the
non-hazardous (manufacturing) areas.

Table 6: Triennial urinary mercury levels (mean+SB) in permanent employees

Trieanial period Hazardous section' HgU (g} Nonhazardous section Hgl {jig)

N Mean$.0. N Maan£8.D. {vi
19881390 18 +26 16t 254232 0
1991-1983 19 N1£15 ' - 1% B5LHS8 0
1694-1636 I B4+192 Kl 1594196 -f
19971998 13 .4+202 108 226116 0
2000-2001 13 6.8+204 [k 19.1415.7 !
Qveral i 201424 253 B2+N0 0

*Haziadous section depits the distileton, mercury fiking and crusher sections. **t vekes are staitically insiificant indicating 1o diference betveen the twe

Source: Rajgopal T. et al : Epidemiological surveillance of employees in a mercury thermometer
plant: An occupational health study. IJOEM April 2006 - Volume 10 — Issue 1, page 14.

As can be seen from this table only a maximum of 19 employees worked in the hazardous
sections of the plant — and biological monitoring of employees in the entire plant reveals very low
levels of exposures in both the hazardous and the non-hazardous areas. .



Query: Urinary mercury level estimation: whether it was a planned monthly or a
randomly done. Was it done on Mondays or Fridays, etc. How was the report
shared with the workers. How involved were the workers in the safety measures /

practices.

Urine analysis was done regularly in all WOrking days of the week. A fixed number of
employees ( 5 to 10 ) were examined ina day.

* In the beginning years when the employees’ strength was high, ten employees
were analyzed In' a day. in the later part of the years when the employees'
. strength was low, five employees were analyzed in a day. If any employee forgot
“{o give urine sample or.absent on the scheduled day for analysis, then he was
. covered in the next scheduled day.
"~ » - Urine examination was done for all the permanent employees. Also urine
examination was done for frainee and temporary employees who were engaged
E In mercury area continuously. Such reports are also available with the unit.
e Women (permanent & temporary) employees were engaged in digital, non-
' mercury, packing (post manufacturing} and as office assistant. They were never
-~ engaged in mercury area. Hence, no urine analysis was done.
¢ Contract employees (men & women) were engaged in gardening, canteen,
. security, driver and occasionally for loading of packed cases. They were never
engaged in mercury area. Hence, no urine analysis was done,

If the urine analysis resuit wes higher than 100 mcg/lit, then the plant manager and the
section supervisor was informed immediately by the lab personnel. The supervisor
‘informed the worker concerned about the high urine value and moved him out of
mercury area to non-mercury area. The worker was brought back to the mercury area

only after his urine value came down.

All the workers were members of Employees Union, It was possible to move workers
from one workplace to another only after assigning reason for that. All the
employees and Union were aware of the fact that they were moved out of mercury
area only if the mercury value in urine was more than 100 meg/lit.. Such instances
of spot readings exceeding 100 mcg/ Iit were very rare < 1% throughout the
working life of the plant. -

The stendard practice at the plant was to do a pre-shift CVAAS of the employee’s urine
sample. It could be done on any day depending on when his turn came on the roster of

monthly evaluations. From a scientific perspective it does not make a difference if
done on the Monday or the Friday since what we measure is the body burden as
reflected by accumulated mercury usually over a period of 60 days. Once you have
a series of such measures it accurately captures the overall chronic exposure data.
That's the reason why WHO only advocates collection of sample at the pre shift
level but does not recommend any specific day i.e. end of the weekly shift. There is
adequate reference in literature for this approach.’

! Biological monitoring of chemicat exposure in the workplace ~ Volume 1 World Health
Qrganization 1996 (International Programme on Chermical Safety). Section on mercury. Pages
132 - 155.



Chronic: exposure details are best exemplified by urine analysis which reflects
cumulative exposure over the previous 2 — 4 months. 2345~

2 FoaV, Bertelli G. Mercury. In : Biological Indicators for the assessment of human exposure to
industrial chemicals. Vol. 3 Alessio L, Berlin L, Boni m, Roi R (Eds). Commission of European

Commuities, Ispra, Haly 1986: 29 — 486,
% Clark: on TW, Hursh JB et al.Mercury in : Biclogical monitoring of Toxic Metals. Clarkson TZ,

Friberg L et al )Eds). New York,Plenum Press, 1988: 189 — 246.
“ Anon, Mercury — Elemental and Inorganic._AppEied Occupational and Environmental Hygiene,

1980::5: 545-52.
5 Lauwerys RR, Hoet P. Industrial Chemical Exposure. Guidefines for Biological Monitoring.

Lewis Publishers: 1993; 174-82, :

Also diurnal variation in mercury concentration does not get affected by shift
work® “ :

®. Bell ZG, L'ovejoy HB, Vizena TR. Mercury exposure evaiuation and their correlations with urine
mercury excretions. 3. Time weighted averages (TWA) mercury exposure and urine mercury
levels. Journal of Occupational Medicine 1973; 15:501-8.

I would also like fo address an important aspect of what is the prescribed
periodicity under relevant statutes in India ?

In India neither the Indian Factories’ act nor the Tamil Nadu Factories’ rules specify that
a unit handling mercury should do any biological monitoring.

Hence we would appreciate if the committee takes cognizance of the fact that as a
responsible employer we were clearly doing all , to protect the heath and safety of
our employees - in this case doing the biological monitoring which is the gold
standard to look at exposures, at a periodicity clearly in excess of any national or
international recommendations. '

Biological ‘monitoring measures the cumulative body burden due to any route of
exposure in an industrial setting. Such exposures in a factory setting are usually due to
inhalation and in less than 3% of the cases due to dermal absorption. Absorption
through food is not considered a route of exposure to workplace mercury since
elemental mercury does not get digested / absorbed through the gut and passes out of

the body invthe faeces.

How r‘eliab!.e are these readings and the methodology used ?

I have in my earlier note to your committee elucidated the fact that various national and
international experts and institutions have gone into this aspect and have unequivocally
upheid both the methodology and the records. Please refer to my submissions under the
heading “Integrity of exposure data on hand including biological monitoring details” and
the section on “Expert opinion on hand from leading national and international experts

and institutions”.



Query: Employee's knowledge about safety systems

* Employees were provided training on safe mercury handling procedures prior to
engaging them on the job.

o Safety instructions, toxic nature of mercury, Use of PPEs, safe operating
procedures etc. were displayed at work area and prominent locations at the
factory. These instructions were in English and Tamil.

* ' Employees were using PPEs including mask and mercury cartridges. Also they
were changing into work uniforms while at work and leaving the uniform at
factory for washing. They were never allowed to take uniforms to home.

= Factory had a safety committes which was functioning effectively.

*  Workers were informed about the purpose of giving urine samples and urine
analysis for mercury. )

*  Workers were aware about'the purpose of mercury vapour monitoring, which was
carried out in the work area during working hours.

¢ Factory had an appraisal system which considered workers knowledge about
safety systems and procedures. - _

» Workers were aware of safety systems and following the procedures including :
(i) exhaust fans running at mercury area , fill room, distillation room , recovery
room to expel mercury vapours out from work area (i) Keeping the mercury area
wet by sprinkling water on the floor in order to minimize vapourisation of mercury
{iify handling procedures for broken thermometers

¢ Maintenance of register in form 26 (register of accidents) and 26A (register of
dangerous occurrences). These were maintained by the factory even though it
was not required to be maintained under law ~ but was done as a part of the

- overall administrative decision for the overall safety of the workers.

All the ;e have been documented in our submission to the honorable high court including
providing specific examples of all these aspects (For your ready reference i am
including a few relevant examples)

>

vV V v v

Vol. 1 Page 173 — New emplovee indoctrination proforma - please see section 3
dealing with systems , procedures, safeguards including emergency procedures
and routine physicals which would train employees on relevant health and safety

aspects. )

Vol 1 page 287 -289 Affidavit on biological monitoring

Vol. 1 page 290- 291 Sample of a urine analysis record register

Vol.1 page 293 — A sz mple urine biological monitoring report of an emplovee,

Vol 1 266 — 286 Display of safety instructions and standard operating

procedures - These were displayed prominently and a copy of these along with
relevant photographs are annexed in the Vol. 1 submitted to the honorable high

court. :

Safety committee meetings — a sample of such meetings drawn from across the

var_iqus years has also been appended on pages 325 — 332. of the said Volume



1. The representatives to the safety committee were drawn from across
var'ious depar’rmenfs in the factory.

> Also refer to the affidavit by an employee who worked from the inception of the
factory till 2001 and, he details various health and safety measures including the
existence and functioning of safety committee. ,

> Vol VI of the respondent's submussnon pages 1 & 2. The annual training of the
employees tested their knowledge on safety and a copy of such an Annual

. ‘ Training _Certificate countersigned by the department supervisor and the

‘ personnel supervisor has been submitted to the honorable high court as
ewdence of the same. :

» Standlng orders emghamzmg the compliance with safegg provisions Vol. 1 pages

192-216. : In addition to the measures listed above the standing orders of the
company clearly listed the “Failure to observe safety instructions as
amounting to Misconduct — refer item number 25 under serial number 22
3 , dealing with what constituted Misconduct under the standing orders. This has
' been submitted to the honorable high court as further evidence to the fact that
every single employee knew about safety procedures in place. Under the same
. section on Misconduct see item number 51 which deals with the issue of
. | failure to wear uniform or shoes. These violations could be punishable by
; _ suspension or even dismissal. As a commitment to safety standards the factory

B ‘ agreement entered between the management and workers of the factory clearly
- provided that “thermometers produced violating any of the safety rufes and

regulations will not be considered for incentive calculation”. That reflected our
commitment to safety which we would not compromise even at the risk of losing

prod uction

| trust that our’ response would answer the queries raised by the committee. Please do
let me know if your committee needs any additionat inputs.

Dr. T. Rajgopal
8" November 2007.



Annexure - 8

" Report of Dr. S.K. Dave (committee member) on
the site visit and clinical evaluation of ex-

employees at Kodaikanal



A petition was filed in the high court of Madras (Special Original Jurisdiction) petition
no. 8291 of 2006, The petitioners were Ponds Hindustan Lever Litd. Ex mercury welfare
association and the respondents were Hindustan Lever Limited represented by its

managing director and others,

On buhalf of the petitioners petition was filed by (1) S.A.Mahindran (2) Affidavit by K.
Gopalakrishnan for petitioners on 18.8.2006 (3) Affidavit by Dr. K. Mathiharan (4)
another affidavit by S.A.Mahindran with annexure (comments by Mark Chemaik).

On behalf of the respondents counter affidavit filed by 1¥ respondent by (1) Vice
Chairman of HLL on 12.4.2000 (2) Dr. T. Rajgopal VP of HLL (3) By John George and
(4) Affidavit of Dr. Premala Mascarenhas on 6.11.2006.

There was another reply filed by S.A. Mahindran in response to the respondents reply on
19.4.2006. ' -

It is to be noted that the petitioners made the affidavit in the court on 19.2.2006 and by
that time the respondents had already taken several actions. The factory was shut in
March 2001. After this the company carried out systemic medical examination by a panel
of eight doctors to find out whether mercury related symptoms such as tremors,
dysdiadochokinesis, Rhomberg’s test and knee-heel-toe tests were present or not. The
respondent doctors not only examined mercury related symptoms but the morbidities if
any du: to other reasons.

Even the certifying surgeon from the factories inspectorate of the Govt. of Tamil Nadu
had conducted medical evaluation of the workers and reported no abnormality.

The company was regularly conducting environmental and biological monitoring. The
environmentalrmonitoring details revealed that the company was keeping the levels of Hg
in the workplace to < (.05 mg/m’ in line with the Indian Factories Act and rules. The
company was regularly conducting biological monitoring as per the WHO guidelines by
CVAAS which is a well accepted method all over the world. The data of each individual
has been recorded in a separate file. These data have been further analyzed as a group
means and presented accordingly. Similar data have beep presented year wise with
number of workers studied in each year along with their values, As per WHO guidelines
group means were well within the WHO recommended level of 50 moeg/lit. With respect
to individual values there were 3 outliers. Such outliers were rotated and evaluated.
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Sufficient care was taken to see that before they were shifted back to their original job
their levels came back to acceptab}e limits. According to the company only < 1% were
showing such higher levels.

Slmﬂarly no specific morbidities such as tremor, dysdiadochokinesis, abnormal -
Romberg’s® test knee-heel-toe or index finger to nose tests were found. Some of the
problems like loss of teeth, gum related problems can be attributed to pan/tobacco

chewing and poor oral hygiene.

In a nut shell the above was the presentation of the respondents.

Now let u's consider the petitioner’s observation that:

1. Environmental and biological monitoring was not carried out by well described

methods all over the world.

2. Dr. Rakhal Gaitonde from the petitioner’s side has mentioned that many of the
individuals screened have symptoms that “could be attributable to chronic long
term mercury exposure”.

3. Dr. Gita Arjun also in Vol X, para 1 & 2 has mentioned about one of the exposed

' _ worker having child with deformity and 3 abortions. Similarly another patient

! Gynanasundari Jjayaprakash had two children with skeletal deformities. Similarly
Ruthpriya gave birth to twins with one having ulceration in mouth.

4. Similarly Dr. Ambudorai reported that Ms.Ruby had severe psychological

' problems

My response to the petitioner’s views are

1. Dr. Gaitonde has mentioned issues from literature and not from any observations.
The information in literature is given keeping specific issues in mind and cannot
be generalized for all situations.

2. Inthe well studied latest literature there is no scientific support of such occasional
cbservation as made by Dr. Gita Arjun when cause effect relationship is not

documented . With respect to Gynanasundari * Mercury cannot cause any
- mutation and genotoxicity”. WHO literature on this is quire clear. With respect to
Ruth Priya such observations without proper history of exposures or in the

absence of scientific literature can not be accepted.

3. With respect to Ruby’s condition - the exposure to mercury in thermometer
factory or any other factory, has never been associated with psychological
problems. As such in modern life because of a lot of stress from survival and
existence there is a huge number of populations which is prone to stress.



Now coming to the main issue of exposure data and other details:

L. It is incorrect on the part of the petitioners to state that the company has not
carried out environmental or biological monitoring properly. As such the
company was carrying out the biological monitoring since the inception of the
factory to its closure in 2001 even though this is not a statutory requirement. The
company was not collecting data “keeping in mind” that it has to close the factory
in 2001 . The company did not collect the data with any bias or prejudice. At this

_ point in time in 2006 it is unethical to doubt the integrity of the data on biological
mionitoring without any subjective or objective evidence. Because the data are
within normal range it cannot be discarded. One should not go with-the notion as

“ everything is Ok — so it is wrong”!

2. It is worth reiterating here that at the specific direction of the Supreme Court
Monitoring Committee the Tamil Nadu Pollution Control Board had asked the
ITRC to evaluate the health aspect. The ITRC as a part of this evaluation had
individually examined and certified each record as being correct on the basis of an
extensive audit. The ITRC is a premier scientific institution of this country and is
a part of the Council of Scientific and Industrial Research Laboratories (CSIR).
ITRC opinion is highly regarded and valued in scientific circles across the world
and proper scientific respect must be given to their findings.

3. The vague psychological and neurological symptoms suddenly expressed by the
workers in 2006 cannot be attributed to exposures in 2001 and before. If it was
indeed true the workers would have gone to local medical practitioners and
experts. When the company made an examination after an advertisement in
newspapers and also on checking with leading private practitioners, it did not
reveal any health issues attributable to mercury exposure. Thus without having
any objective proof one cannot say ‘that the company was not sincere in carrying
out its job from the inception of the factory. Vague presentation about loss of

- memory or headache/backache can be because of many other reasons.

About the recent medical examination,

1. In the current medical evaluation of 13 ex-employees, three wren having tremors.
There were no cases of dysdiadochokinesis, abnormal Rhomberg’s test for knee-
heel-toe tests. On scrutiny of these workers it was observed that their ‘urine levels
of mercury’ during their working period were well within permissible normal
lzvels: One of the individuals with tremor had a history of cerebral infarct with
cardiac ischemia, the other had a history of alcoholism and the third was a lady
who . worked only for 4 months and that too in a non-mercury area. The
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background morbidity may well be the cause of any symptom which they
exhibited and cannot be attributed to past exposure to mercury . :

. The.  wvisit to the Kodaikanal plant has also helped in the
understanding  of health and safety provisions in place including the
provision of PPEs, the use of atomic absorption spectrometry for
biological monitoring, the use of Jerome sampler for environmental
monitoring and the prevalence -of other hygiene practices on site
including the use of exhaust fans etc. - afl of which were corroborated
by the petitioner's representative on site. The spaciousness of the
operating area coupled with adequate health and safety systems in place
have helped in keeping exposure levels to belgw permissible limits.

. I many of the employees the allegations of ill-health and the
attendant signs and symptoms have apparently begun well after they have
left the factory. Elemental mercury has a halfilife in the body of 60

days and there is no scientific evidence that it can cause delayed.

cffects. Any signs and symptoms  (objective or subjective) at this stage
must be viewed in this context. Such signs and symptoms may have a
myriad of other common causes, Trying to link them with an employment in
th: factory (in many cases more than a decade or so back in time) would

be scientifically untenable. '
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Review of expert reports already on hand

Now I would like to dwell upon the reports given by the local practitioner, national and
international institutions and exp-ris;

1. On a specific inquiry Dr. Balaji who was a leading medical practitioner has stated
that he has not come across any case which can be attributable to mercury

exposure.

2. Dr. Tom Van Teunenbroek an ‘expert from Nethrerland {who was specifically
brought in at the request of Greenpeace and other NGOs) who is well conversant
with occupational and environmental epidemiology has on the 1* May 2001 and
again on 1* October 2001 clearly stated that after going through and validating all

. data and their further evaluation department wise and looking at the mean group
values in hazardous and non-hazardous areas there is no indication of any
mercury relatable morbidity. All individual data were also within acceptable
limits with a very few ( < 1%) of them showing a higher value which also quickly
reverted back to normal on being rotated from their jobs.



3. Experts from the Indian Association of Occupational Health during their visit to

Kodai clearly mentioned that < 1% of workers were having urine Hg value more
than 100mcg/lit and were rotated till their levels came down below acceptable
norms. Similarly they also revealed that annual clinical evaluation of employees
over the years did not reveal any clinical or biochemical abnormalities. The
members were satisfied about preventive and promotive measures taken by the

factory.

In addition, Drs. Pandav and Pandey from the country’s premier medical institute

~ the All India Institute of Medical Sciences while evaluating critically the remarks

made by Dr. Mark Chemnaik concluded that the occupational health and safety
measures in place in Kodiakanal factory have succeeded in keeping the exposure

of factory employees to mercury to consistently acceptable low levels. In view of

the comprehensive health surveillance carried out over the working life of the
factory, especially keeping in view the monthly biological monitoring of mercury
in urine ( as compared to a 6 monthly to yearly evaluations) and a detailed
individual annual clinical and biochemical examination and the recently
conducted ( March 2001, May 2001) comprehensive clinical-epidemiological

- study, there is no evidence to suggest adverse health effects that can be

aftributable to mercury exposure.

The'certifying surgeon after studying the plant structure and function evaluated
the employees with specific reference to the target organs. He has opined that “the
employees are healthy and sound” ‘

. At the specific direction of the Supreme Court Monitoring Committee, the Tamil

Nadu Pollution Control Board had requested the ITRC to evaluate the health
aspects. The ITRC afier a detailed evaluation had concluded ;

a. To determine cause effect relationship in occupational diseases a systemic

- analysis of published data on the basis of extensive literature survey

coupled with epidemiological evidence (environmental monitoring,

‘biological monitoring) , clinical evidence and correlation with scientific
knowledge of dose response relationship is essential. '

b. Based on this scientific principle we have evaluated the health records and

other data as indicated on site and there is no evidence indicating any

. adverse health impact which can be correlated to past exposure to mercury

i this unit.




7. With specific reference to the need to carry out any further study the ITRC opined

a.

The factory was closed in March 2001. A review in May 2001 of the body
burden of mercury in the employees 2 months after the closure showed a mean
mercury in urine of 10.1 micrograms/L which is well below acceptable limits.

Mercury has a half life in the body of 60 days [ATSDR, Toxicological profile of
Mercury, US Dept. of health and human services, March 199, page 187]. The exit
yearly mean values of employees in the HLL plant (Table 7 of the ITRC report
Vol. V) were within acceptable limits, After a gap of six years of closure of
factory it is scientifically inconceivable that the ex-employees will have any
effects arising out of past exposure.

There is no scientific evidence of delayed exposure to Hg after a long latency
period especially if the exposure levels during the working life of an employee
have been within acceptable limits. No evidence of the ex-employees having high

-~ exposure to Hg has been found. (page 4 & 5 of the ITRC report / Vol. V)

8. In addition to the reports enumerated above it will be useful to list all other
reports made by leading national and international! bodies and experts which are
already available with the honorable high court - all of which do not find any

- health effects attributable to past exposure to mercury. They include the

following: :

a.

Dr. P. N. Viswanathan's repoﬁ - page 362'-9/ Vol. I Dr. Viswanathan

~ as a retired Director Grade Scientist at the ITRC, Lucknow and an

authority on mercury. He was a scientific member of the WHO

" Environmental Health Criteria no. 86 on Mercury published by the
- IPCS/WHO in 1989. _

- Dr. Tom Van Teunenbroek reports of May 2001 and October 2001
(approached at the specific instance of the NGOs and pursuant to the

direction of the TNPCB) - page 423 - 6 / Vol. II

- Government of Tamil Nadu, Certifying Surgeon’s report dated 25. 08.
- 2001 - page 478 -480 / Vol. II.

- 4. Report of the All India Institute of Medical Sciences dated 9.11, 2001 -
- page513-515/Vol. 11

Report of the Indian Association of Occupational Health dated 10.1.2002
- page 526 - 531/ Vol. II '

- Peer reviewed scientific article in the Indian Journal of Occupational and

Environmental Medicine dated Jan- Apr 2006: pages 384 - 416/ Vol. II
ITRC report dated 11. 06. 2006 (approached at the instance of the

Supreme Court Monitoring committee directive) - page 1 - 22/ Vol. V.



h. Report of the National Institute of Occupational Health dated 11.09.2006,
page 23 -25/Vol. V.

i. Al India Institute of Medical Sciences report dated 3.10.2006 : page 27 -
© o 29/Vol V. '

j- Dr. Robert Winker's report dated 11.09.2006: pages 45-55 /Vol. V
: k. Report of Dr. 8. K. Rastogi on behalf of ITRC dated 12.11.2006 pages 4 -
' 27/Vol. VII &
3 L. Report from the A/ India Institute of Medical Sciences dated 23.11.2006

pages 37 -66 / Vol. VII

Conclusions and recommendations

* Based on the site visit, the clinical evaluation of a representative sample
on site at Kodaikanal and a comprehensive review of all available material -
on hand while also referencing contemporary scientific literature my

~conclusion is that on a careful consideration I see no evidence of any
signs and symptoms amongst the examined individuals which can be
attributed fo past exposure to mercury. : '

° In addition in view of the reasons as mentioned above I do not
recommend any further study - any attempt to study individuals at this
stage would only throw up common signs and symptoms which may be
cither age related, related to other existing conditions or may be even
purely subjective when all available evidence does not suggest any

~ correlation to pa:t working in the erstwhile factory.

' On a scientific basis I endorse the earlier findings. conclusions and
- recommendations as outlined by the leading institutions in the country i.e.
the Industrial Toxicology Research Centre and the All India Institute of

Medical Sciences.

Dr. S. K. Dave
Ahmedabad




