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Preamble

This environmenta) impact appraisal Is the outcome of u wulk through suney and examination of the human and
environmenwl safety issues and past | records of Thermometer Facwory L100% Expon-Oriented) HLL. SLMary’s
Road. Kodulkanal, conducted from 16™ to 19", March 2001, Based on the past experience in several industrial units
in India and abroad. and interacting with governmental regulatory and international agencies and intensive literature
scarch. this consultant has made an objective atsessment of the issues of the magnltude of any real reasonable risk
today or in the near fulure and has made suggestions for risk assessment and interventional strategies.

/

— Exumination of process details and records

Afler acquiring the unit HLL has been updating the manufacturing practices 10 the level adopued in this company’s
wellacclaimed eavironmental policy. which Is gencrally as per best by GMP standards.  Also some of the
shoncomings in the mansgement aro belng rectified. A major part of the solid wasic. Gencratod has boen now put
under safe storage conditions for mercury vecovery .and thereby detoxification 1o the level that can be disposed
within eavironment friendly Way as per TNPCB norms. or recycled The glass waste contalining traces of Hg comes
under category + and since it is likely 10 be'over $ Kg of metal one year, neods secure land fill as per GOI guldelines
tenclosed). The mercury accountability audit. which was not done tariles, has now beea undertoken. Once this
process is complete and from day (o day rocords svailable on waste generated the total wasts can be computed and
accounted. From this the maximum of mercury that might have been releasad in total and as everyday awrage can
be claulated  This 10 my mmdlslobc\wlw.lobcmd\inpammxbhlhnlu. With the compliance of the
suggestions given in the Environmental Audit Report (CAME d1.15/12/2000) and safety (ISRS) safety audlt repon
(CAME SAS 6" June 2000) and adherence 1o the HLL Emironmental Policy, the chance of occupational and
environmental risks will reduce further, mmwmmmmmlnmmmm Ouly
additional points rcprding any ccotoxicological impacs of*the mercury Is given, in view of the lnxpomncco[the
«arca from the eco tourism and blo diversity polmis of view, The suggested studies will help to clarify any over
sensillzed surmises and 10 ke adequuie anticipatory actior. If needed. . The follow up action ‘suggested is for

azsessing the siuation in the site and near vicinity If these studies suggest the need. then only more sloborate EIA is
to be done,

Yisit of the various unjts and surroundiags

The housckeeping operations are being done efliciently, Laking all essential personal and environmental protection
measures mandatorily, The colleciion of glass wasie from Hg fres and Hp lovolving area especially cleaning of
Noor. waler treatment and reuse for cleaning are satlsfactory. Al present the collection and siorage of wasis and Hg
recovery are under satisfactory conditions of safety limits. The daw for mercury ore within safe Umits. Analysis of
ambient mercury vapour is done by standard method 3 Wd well calibrazed with GLPcomp!iammdcqmpa\cnu.
The: ‘medical examination data rcguluiv monitored 3ls0 do not show any present indication of mercury exposure
rnisk.  This was discussed with DrRaja;opnludDr(m)Pmmhnndpmoooknmund.wmionon
exposure dose dependent tlfocts enclosed (ANNEXURE 2) . e
The octivilles going on at present at the waste site (mostly glass pleces with or withodl' Hd’ak" Jone \m\; all ...
precaution. protection-and supervision, Under the preseat cold. low wind velodity conditons chances of. human
exposufe o environmental contamination appear low. The maicrial Is suicly packed.in plastic-bags and-stored —
peoperly i secured storerooms, The rooms where the floor is damaged any mercury droplets could sccumulate in

. the crevices. Care has 10 be doae 1o peevent the bags breaking and mercury going dowa inlo the soll. The present
siorage condition in the local climate conditions will not cause any severe volatilization and there sppears no fire or
reactivity risk, Before the rainy scason additional precautions
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may be needed (o protect from wawer entry and any probable leaching and run offs. Along with the samples of the
wasic dug out. adjacent soil from sites away from. this unit has 10 be collected and analyzed for Hg as well as
cootoxicity as suggesied later, The slidge (rom ETP is al present stored in wemporary facility, which is covered and
proleied Trom unwarranted entry. This Is awaiting Hg recovery detoxification and safe disposal, This area needs
improvement. beiler cordoning and preventing of run offs 1o the adjucent valley and low land and waler bodies. Anv
water accumulation at the outlet should be analyzed for Hg weekly,

Approuch to the problem . i

The well-conceried objective appraisal of this author is that the manufacturing and house keeping ptm used at
prescat are not likely 1o be of any mercury related potentlal advesse effect on humans, crops. livestock, wildllle or
any other environmental concern. Whether any past releases caused by indirect exposure or inadverient reasons, can
also be appraised by the following approaches andwdon. It may be pointed out that'this suthor has been coasulted
in many major issues in dwcounuymchuﬂyuhmxndedamctnuut. treated eflluent irrigated farming and acqua
—~euliure ecotoxicological testing of eflluents and solid wasts leocheates. Bhopal gas leakage follow up and many
others. Also he has cvalusiod many such risk assessment studics in the country andpeowéodmuhwryknaw-how
towwwmmwormnw»cmform&mn inuwmofmammuﬂ
asscssments/prevention and rehabilitaton,
The lssues with mercury have many specific problems, which are bcm; addressed 10 i thc light ofa major study
doue by the awhor in an area oprauzcnmlpawunmwm. where sub clinical mescury exposure has started
showing carly ellects on man and cavironment.” The environmental fate, dynamics, availability asd toxicity of
clemental, ionic Hg and organic mercury are quite different. The nature of larget 0gans and effects and cumulative
nature vary, Anﬂmalpmmwpmmhwwbcm&mdhxwwmbdd
knowlodge. The collection processing and quantificaton of Hg also needs additioaal facilitles and expertise and
many of the Lests donc In smaller sct ups are not reliable and siatistical designs for sampling may be inadequate.
Scmmwaumuonofmctall:c. ironic and arganic specics of Hg Is 3 problem.  Vapour phase analysis is a delicate
" tochnique needing expertise (anncéxurc 3), Samples hawe 1o be processed chontivally W avold vapotizaton of Hg,
Absorplion to or extraction from contalners is another problem and all glassware has 1o be cleared with Nitric Acid.
For complex maicrial like btologial tssue, matrix correction is noeded.  Autheatlc referencs standard Is another
problem.  Dr.Pramecls put mic in touch with Dr.Bhait. Bangalore. who is 10 unalyse the samples and | have
conveyed these points.
Unforunaicly, the impact of Minamats dkm.sc and the mereury coated sced consumption episods of Middls East
have created an environmental panic of Hg. which is not justified in the light of the current knowledge in the case of
this thermometer factory. Even a very conunoa peactics of Hg containing dental amalgams and the detectlon of Hg
in the mouth of such persons, scveral magnitudes below safe limits have boen confused with Minamata conditions
and added fear to people with different problems. 1t is ignored that metallic o7 lonic Hg is not converted into methyl
Hg in human tissues, even though ingested methyl Hg may be changed into metallic form. Also the only source of
methy] nercury is food from Hy, polluted water bodies, apcc:ull\ fishes which accumulate it,

To avoid such unwarranted scare it is essential 1o anticipate all possible risks. from the present knowledge and
expertise and take anticipatory action, Correct scientific data honestly presented can remove unknowi sk based . __
fcars. This is essential because “what it ismundcmood.htobcfumduhnlstumdkwbcomed‘has :
become human nure in environinental lssues. People have 10 be educated about this, The pusposs.of thisexercise
is 10 educate the public regarding all Uruth nndno&hlnzbud\cwmlbouuhepmblmdmtoﬂzlulhhwdw

unit and s not a general review on environmental lesues of mercury.  Methylation of mercury (s due o certain
bacteria and fungi, Mcthylation of Hg in the sediment deposits on the microbial ecology and presence of sulphide or
nitrite can inhibit the process. Bioconceitration and blomagnificatlon into fish depend on local food chain
o.lumtcnmcsandwmrquahn andlsredmodbyhlgbcalanmlnww Thazmc:mrymdlucompoundscanbc
toxic depending on exposure beyond safe
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linuts, is no doubt true, but without specifying the conditions. the statenent is not all truth of is beyond truth,

The frllowing sugpestions arc given [rom this angle and applicable to the thermometer (actory of HLL at
Kuduikanal only but the tests and methods are surcly same as roquired mandalory under tha law of the country and
intemational, State of the ant.

Comparison with other sityationg with Hp contamination and Effects

Ehrenberg ct ol (1991) had investigated &4 and 79 workers from Hg exposuse and Hy frec arcas of a thermomicier
manulacturing factory for evidence of chronic Hg toxicity (Poliox | of 2 l99l-92.NuJ Ind. Med. 1994) (495 =X07
(1991). Personal breathing zone air concenyation of Hg ranged from 25.6 102,70 pg / m’ and urinary levels from 1.3
10 J44.5 W crcatinine, with only 8 excoeding 150 and 3 exegeding JOU. The controls had levels below 10 ue /g
However, the health problems of both groups did not show any statistically significant evidence for occupational Hg
exposure, even though tendency for static tremor, abnormal Ramberg test. dysdiadochokinesia and difficulty with
hecl to woe galt was found more on the Hg exposed workers, In the Kodal Kanal unit, the records show lower Hg
lcstuar\dw:bowcomplainuum not felt. In another study abrocd, children of thermometer factory workers
showed urinary levels of 25 pg/l, as compared (0 S in controls. The workers” houses also showed higher Hg than
control hoyscs. However detailed medical examination showed no signs of Hg loxdcity in the exposed children. In

the Kodai Kanal unit thcchanouofworkusmmm){;wlbcirhoum in unhkdvductomamvcduhm. aler
shilt showers and change of clothes. Also. in this uniL most of the workers showed.urinary lovels'af below 100

ug/L, as compared 10-normal value of below 10, and for below the levels of 200 pug/U mggw.cd for shifting the
worker 10 Hg free zone and 300 pg suggested for treatment for Hy poisoning, These levels are suggested by Zenv.
(1994), who is an authonity on occupational medicine, The WHO scaling limit of 139 pg / r for manifestation for
“renal and neurological effects, average air lovels of 80 pg / m and unn:u) levels of 100 ug/g creatining for CNS
eflects are olso not likely in the wnit. The levels of 25 .80 pg in air and 30 « 100 pg in unne, cause nuld
.psychometric. effects.. which are mcwblc (Pauty 1994). Even at these levels in a glass factory only 6 oul of 75
workers exposed 1o $0 - 100 pg Hg / m’.reported insomriz, one had-tremars osd-7- showed hyper excitability. This
indicutes that even In occupational situatons with higher exposure levels. the chances of oocupational Hg toxicity
are very low, It may be poinied out that Industrial Toxicology Rescarch Ceunlre. Lucknow conducted an exhaustive
ccocpidcmo’logi_cal uudy of Environnental Hg and Its risks in Rihand dam area of super thermal power station, Two
thirds of the population showed blood levels above S pg/ml which is considered the critical level, as compared 10
10% in a control area. However detailed investigatioas oa the poople showed no clear signs of seuralogical or renal
disorders and there was no corrclation of the health complalnts with Hy level in blood The early indications of Hg
accuruulation in halr and sub-clinical exposure eflects found by psychometric tesis and dental problcms were of low
magnitude, Thus in spitc of continued exposure from coataminated environment (milk, air, water, vegetables. crops
showed Hy buildups). the incidence of any specific discascs could not be substuntiated. In Kodaikanal unit and
vicinity, the amount of Hg involved and eavironmenta) releases are (ar below this situation in Rihand arca or in the
vicinity of major chloro alkali plants that used the classic mercury ccll und uny Hg aunbutuble health problem is
unlikely.,. ,

Sugyestiony ‘or HNNCHY ing yny presept or future riyky ' . - — ¢
ln\'gntgrv of Hig - .

The cntire Hg reaching the ynit is being accounted and the amounts used (or products manufoctured and sold arc
recorded,  The amounts recovered so far and what will be recovered (rom the wasic also can be
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quanuficd.  From this actual quantiltive daw which can be verified it will be clear that cven if oll the Hg
unaccountable are in the environment, this problem is 10 be negligible in terms of actual amount and dosc and time
rclated ctfects. as compared to Chlormlkali, Cinnabar processing or coal fired power pencration. Whether there are
yny other soyrees of Hg in the Kodalkanpl arca ulso hos 10 be assessed. Hg compounds are st} used by public us
denwl amalgam, skin creams, diwretics and uliemate system medicines. - Also the environmentd) monitoring for Hg
i the soil at the factory site and other points nearly as compared 10 the other places will show any local build up.
From this data and period of Ume involved. a semi-quanttative model for predicting any chances of further build up
with continued production in the unit can be made. : /

N n WO

The workroom monitoring shouwld continue along with corresponding analysis at Hy free sitcs s the unit such as
Office, Canteen and 4 comers of the plot of land. The data can be compared with known levels of Hg from various
surveys clsewhere. .- .

The low and reversible urinasy Hg levels indicate that at peesent these is np exposure risk at presens.  This should
continue. And glong with wring, bload analysis should also be done. Along with the workers. worldng in Hg arca.
there ure other peopls in the (actory and svoundings: they thould be also examinad as controls, Any of the workers
are having Hg amalgam dental fllings or not is not clear, . -

During clinical examinations. deatal carries discoloration and other early sympioms of mercury exposuse chould be
Jone. Funher. in thoss cases, U anv effect Is shown by Hg analysis and densal daws routing test for liver and kidney
funclions and any ncuro behavioural chapges thould be done.  This aspect was discussed in dewil with
Drs.Mr.Rajagopal und Mrs.Pramecla and supportive literature given. Hair analysls uually done is ot suggested
bocause méthyl Hy exposure is not involved. Survey proforma was also examined and suggestons insde. The
values in the present cass are within this range, USDHHS compilation of the levels of Hg in human blood and Urine
vis=3 vis sympioms (appended) also indicate that the present levels encountered in the unit are not alarming and the
levels and any elfect reversible, The minjmal risk levels (MRL) by inhalation of 0.2 mg/am’ air has been mpgosicd
by USDHHS for chronls, aposure 1o vepsis, Even for low<lével neurologlcal effects upio S. 15, 24 years of
~éxposure ut 1076 mg/m’, 0.026 mg/m’ and 0.014mg/m’ are nooded.

i is cssential 1o create awyreness among the workers and pencral public regarding the Hg problem. The impornance
of safe level has 10 be emphasized along with personal protecon and pollution preventon practices ia the unit, It is
a good idea. if the workers and public are old that dietary antioxidants like viumin C (or cilric fruils), carolenoids
and Se and Sulphur conaining amino acid rich protein diet can retard Hg toxicity and improve Hg clearance. Any
dilTerence in Hg levely in vegewsians and non-vegelarians (especially fish eatess) could be tested.

'En\‘irour'mnul Monltoring

Az present any Hy release is confined 10 e factory premiscs und 4 junkyard. Hy is the oaly iem 10 be considered”  * ™
and there could be oiher sources for Hy ouiside the limit.  As such a3 Comprehensive environmenial Impact
assessment us per GO guidelings angd various pollutants andy cntjre blodjveristy Is not noeded.” Odly Hg Telaied ™
specific approaches are sugpested besides sampling of soll. decided as per Hydrogaological and Meteorological
factors and vicinity to Hg involving slies ldcailied by the experts from M/s, Dames and Moore, Singapore. |
discussed the roquiremeants for ecgloxjoological monjioring and joined them in Identifying e sites and marking
them. Soil from the sites will be analysed for retallic, .
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wmic and organic mercury and will also be used for ocotoxicity cvaluation. Biological monitoring will also be done
in the vicinity of the sampling points.

Ecological and Slolgicul Monitoring

In view of the rich Moral diversity of the arca and low magnitude of the Hg releases and duration an exhaustive

ccological monitoring and biodiversity index calculation are not noeded. Also no Visible signs of phyioxic effects of
Hy such as Chlorosis,  or Necrosis were obscrved.  The only tests needed are Microbial Index (oerobic and
anacrobic. total and Nitrogen fixing) in the sites where samplcs ure collected for H; analysis. The two common
-species of the arca Eucalypius and Pine from arcys near the sampling points should be analyzed for any toxic effects.
For this lcaves and bark shavings will be analyzed for wotal Hg in triplicate In cach sampling point. (Annexure 4).
Anulysis of annual rings of trees for toxic metals 1o trace the history of pollution is 8 usual practice. This can be
Jone in the case of Eucalypius trees cut in the factory, ncar the waste site and analyzed for towal Hg. This will clarnify
whether there is any recent build up or not. Analysis of carthworms is also necded.

Since every issuc of Hg is unfortunately linked with Minamata. which occurred half a century back. any-effect on

fish has 10 be asscssed. It is suggestod that atleast 6 samples of 2 edible varicty of full grown fish may be collected
from the lake and analysed for total and Mcthyl Hg in the cdible portion.  The results should be compared with
permissible levels. und data available on methyl Hg in fish in scveral places including Mint Mata. Since methylution
is 4’ microbiological process. microbial ccology of the site has 1o be testied. Lichen, Pine novdles and Ares barks are
well known indicutors of heavy metal pollution, Lichen sample can be scrapped from 6 wrees at 2 foet hieight and
ol Hy estimaied. The trees near the sludge and storage sites. further dowa towards the valley. nearthe Western
Roadside gate and across the Road can be identified. The same can be done with pine leaves at 3 height of 3 mirs.

The experience in the vicininy of coal based power plunws. industriul and minlng arcas show Hg level in meat of (ood
animals. milk and pouliry products. It is sugpesied that if such locally made sumples can be oblained from nearby
shops and anslyzed for Hg and compared with permissibie levels, any eavironmiental build up pf Hg can be fested. -

EcotoxityTestiag ol waste

Leachates of the sludge and the wasie recollecied from dumps should be prepared by the sandard EPA method
leachate should be prepared in waler and analyzed for Hy. (annexure 5).'Tie EPA protocol Upulates the
honwgenized solid mass, treated with water with constant shaking for 23 hours ina | 10 9 ratio (11.e.10% leachate)
at local room iemperature and filicred. In the present case the glass picces froms Hg (ree rooms 1 and 2 will serve us
controls for thase with He (3 and 4).  Water (rom the lake or wells and may be bacteriologically contaminated and
mwnicipal supply Is chlorinated So. using distilled water is beter, Hardness, pH. ionic concenirauon cic will be
adjusted as per EPA protocols, With this leachates at 10%4 25%, $0% and 10 dilution with  distilled  water.
esotoxicity test should be done by the standard assays with fish, water-flea, carthworm. Algae, Duck weed and seed
germination sysiem. The standard OECD Protocols and the Central Pollution Control Board approved dimension

less 1oxicity test with zebra fish are 1o be used.  The protocols will be provided (unnexure ), Along with mogaliey

and inorbidiry observations under specified periods und test conditions any Hg uptake  asa

foundation of vime by~
the organism has 10 be nieasured and statistical significance cvuluated by ANOVA Software,

Simulated pot experiments with the sludge on sced germination, seedling growth i and any Hy uptake should be
Jdone, with the solid wasie combined with 1:10 washed sand. Fish experiments should with the sludge as sadiment

and washed sand, for control. Toxicity and any Hg uplake o be followed. OECD methods wo be provided. Glass
collected from 1 and 2 sites will serve as control for Hg ¢containing 3 & 4,
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These tests and unulysis have 1o be done through contracted partics provided with the cxact proiocols. M/s.Rallis.
Bangalore. Vimas. Hyderabod. Foderics of SG. Chennai, Maduri Kamaraj University, Depantment of Life Scienccs
or any laboratory nearby with GLP compliance, 1SO rating and NABL accredilation. They can do the job in 30 d.a,vs.

Approach and concluding remarks

ducto H. Felcase from the unit. With

Al preseat there 3ppears no cvidence 10 show any ccological o human nsks
(uture risks can be removed.

the above cilorts. cven any shadow of doubt based on unknows of imaginary

A visil 10 the sitc where sonw of the thermometer glass wasle is stored by some CRp dealer. gave the impression
depaniments through regulatory syrvallance. A major firc

umwcbimhawwbcucucdbythcwmwul
accident in 3 junkyard arc3 in Delhi also suggesied this. mmpdumpscouldoomcuudcr\)npmicwdwlid
waste sites for which o[EnvdoumauandpoumionCowolBoatdshavetbcmms. They should assist

Department
the unit in uking back Tot sorage and removal of any mercx 7y, This sie has to be monitored for Hg in soil afer
remonal of the waste this will help any help W clear gny fear in the public.

Eotoxicology of mercury and other such issues. He can also overview the work of
awlysis and lesting and evaluate reports.  Heis thankful 1o HLL for this intcraction. -
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