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34, Cathedral Garden Road
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Sub: Half yearly progress report for the period from October-2018 to March-2019 for ML
area of 141.2269 hectares of M/s Indian Rare Earths Limited located at Manavalakurichi,
Lakshmipuram & Colachel villages, Kalkulam taluk, Kanyakumari District, Tamilnadu

Ref: MoEF&CC letter no. J-11015/387/2010-IA.II (M) dated 06.04.2018

Sir,
With reference to above, point wise compliance report for the period from October-2018 to
March-2019 is enclosed as Annexure-l. Relevant meonitoring reports are enclosed as
Annexure-II.
This is for your kind information please.
Yours truly,
For IREL (India) Limited

Head, MK

Encl: i. Compliance report (Annexure —I)
ii. Monitoring reports (Annexure — II)

Copy to;
The Adviser
Environmental Impact Assessment Division(IA)
Government of India
Ministry of Environment, Forests & Climate Change
Indira Paryavaran Bhawan
Aliganj, Jorbagh Road
New Delhi-110003

The Member Secretary
Tamil Nadu Pollution Control Board
76, Mount Salai, Guindy, Chennai-600032
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Annexure-1

e Y

HALF YEARLY COMPLIANCE REPORT

(FROM OCTOBER 2018 TO MARCH 2019)

MINING LEASE: G.0.Ms. No.1114 DATED: 12.08.1981; AREA:141.2269 HECTS

ENVIRONMENTAL CLEARANCE ORDER: J-11015/387/2010-IA.I1 DATED 06.04.2018

Conditions

Compliance

Specific Conditions

This Environmental clearance is granted
subject to outcome of Hon'ble Supreme Court
of India, Hon'ble High Court of Tamilnadu,
Hon'ble NGT or any other Court of Law, if
any, as may be applicable to this project.

Directions of Hon'ble Supreme Court of
India, Hon'ble High Court of
Tamilnadu, Hon'ble NGT or any other
Court of Law, if applicable to this
project, will be implemented.

In Inter-tidal zonme, only manual mining
operations shall be carried out deploying
persons using baskets and hand spades for
collection of ore or minerals as per the
approved mining plan.

Only manual mining is being carried out
in the inter-tidal zone as per approved
mining plan by deploying persons using
baskets and hand spades.

No mining activities will be allowed in forest
area, if any, for which the Forest Clearance is
not available.

Forest lands are not available within
mining lease hold area.

The Environmental Clearance is subject to
obtaining requisitt NBWL Clearance, if any,
from the Standing Committee of National
Board for Wildlife for Mining project.

Not applicable

The project Proponent shall obtain Consent to
Operate from the State Pollution Control
Board, Tamilnadu and effectively implement
all the conditions stipulated therein.

Consent to operate for the production of
beach sand minerals viz. Ilmenite,
Rutile, Zircon, Monazite and Garnet has
been obtained from TNPCB and the

stipulated conditions are implemented.

The recommendations of the Tamilnadu State
Coastal Zoné  Management  Authority
(TNSCZMA) forwarded vide their letter dated
08.01.2018 shall be implemented. The
recommendations, inter-alia, are (i) The Project
Proponent shall not use any explosives for the
mining. No blasting or drilling for mining shall
be carried out. (ii) PP shall ensure that the
mining activity does not lead to beach erosion.
Adequate measures shall be undertaken to
avoid least disturbance in the inter-tidal zone.
(iii) The unit shall ensure that the mined area is
refilled with the tailings. The aesthetic appeal
of the beaches should be retained by avoiding
artificial sand dunes of greater heights. (iv) The
beach profile shall be monitored periodically
with the maintenance of relevant records /
measurements / details so as to take appropriate

The recommendations of TNSCZMA

vide letter dated: 8.1.2018 are being |

implemented. (i) The method of mining
adopted by IREL, Manavalakurichi
does not require any blasting or drilling
activities. Hence, no explosives are
used in the mining operations.

(i) The inland mining operations
undertaken by IREL, Manavalakurichi
within the mining lease hold areas are
away from the beach  where
simultaneous backfilling over the mined
out area is carried out in order to restore
the topography. Manual mining in the
inter-tidal zone is undertaken in a
sustainable manner where
replenishment of beach sand minerals
has-heen occurring due to littoral action.
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Conditions

Compliance

remedial action on the event of any adverse
impacts. (v) There should not be any sea water
intrusion due to the project activities and
periodical water quality monitoring shall be
conducted and (vi) The unit shall not establish
new mineral separation plant/processing unit
within CRZ areas and also there should not be
any expansion of existing mineral separation
plant/ processing unit.

All the mining operations are
undertaken as per approved mining
plan.

(Ilii) The mined out area is refilled with
tailings and original landscape is
maintained.

(iv) The beach profile monitoring is
carried out and the relevant records are
maintained.

(v) There is no chance of any sea water
intrusion due to JREL mining activities.
Periodical water quality monitoring is
being conducted.

(vi) IREL, Manvalakurichi will not
establish any new mineral separation
plant/processing unit within CRZ areas.
There will not be any expansion of the
existing mineral separation
plant/processing unit.

The private patta lands which are not owned by
M/s. IREL, mining will be carried out only
after obtaining the consents from the concerned
land owners as per the provisions of the Atomic
Mineral Concession Rules, 2016 and MMDR
Act, 1957.

Mining operations over the private patta
lands not owned by IREL is carried out
only after obtaining the consents from
the concerned land owners and
executing the agreement as per the
provisions of  Atomic  Mineral
Concession Rules, 2016 and MMDR
Act, 1957

During mining operations, the village built up
areas, roads, human settlement areas shall not
be disturbed.

During mining operations, the village
built up areas, roads, human settlement
area are not disturbed.

The tailing will be backfilled only in the
mined out area.

The tailing is used only for backfilling
of
mined out area

10

Necessary AERB clearance shall be obtained
under the Atomic Energy (Radiation
Protection) Rules, 2004 for operation of BSM
(Beach Sand Minerals) facility.

AERB clearance has been obtained
under Atomic Energy (Radiation
Protection) Rules, 2004 for operation of
Beach Sand Minerals facility. Present
AERB clearance is valid upto
19.08.2019.

11

Occupational health and safety measures,
especially concerning radiation to be enhanced
for workers who are having some ailments like
hypertension, diabetes etc. They should have
health checkup once in six months.

Medical check up is carried out for
radiation workers once in six months.

vevresesceress T

12

Project Proponent shall run an awareness
campaign on sanitation for women and
utilization of Sanitary napkin and also to
distribute the Sanitary Napkin/pads to the
women and provide the training for proper
disposal.

Awareness campaign on sanitation for
women and utilization of Sanitary
Napkins has been carried out during
November 2018 and December 2018
at Periavilai, Chinavilai &
Manavalakurichi villages. We have
distributed sanitary napkin/pads te 200

—women during awareness campaign.
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Conditions

Compliance

Training for proper disposal of used
napkins/pads was imparted. An amount
0fRs.43,000/- was incurred towards
conducting the above programme.

13

Identification of sand dunes shall be done prior
to undertaking mining activities and their
conservation shall as per MoEF guidelines
from time to time. No flattering of sand dunes
shall be carried out. Dressing or altering the
sand dunes, hills, natural features including
landscape changes shall not carried out for
beautification/ recreational purposes.
Precautions shall be taken to prevent intrusion
of sea water into hinterland to avoid problem of
submersion/flooding.

No sand dunes are available in the
mining lease area. IREL,
Manavalakurichi does not carry out
altering of natural features including
landscape changes for beautification/
recreational purposes. The method of
mining adopted by IREL,
Manavalakurichi is  environment
friendly and there is no chance of
intrusion of sea water into hinterland
during mining operations. However,
necessary precautions shall be taken to
avoid the problems of submersion/
flooding.

14

Tailings .and rejects shall be filled back
systematically after separating the heavy/rare
minerals. Sand tailing shall be put back at the
mined area on completion of extraction of rare
minerals. Afforestation shall be taken up with
suitable species on mined out areas to prevent
erosion of shoreline. Under no circumstance,
the tailings will be dumped in agricultural
lands, wet lands, paddy field, canals and the
backfilling will be carried out only in the inland
mined out areas.

Mining operations & back filling with
tailings are carried out systematically in
a sustainable manner as per the
approved mining plan. Afforestation is
carried out over mined out areas with
native species. The tailing - generated
after separation of atomic minerals
(beach sand minerals) are used for
backfilling the mined out areas and
under no circumstance, these tailing will
be dumped in agricultural lands, wet
lands, paddy field and canals.

15

The mining activities shall be regulated in such
a way that there will be minimum disturbance
to the fauna during spawning and breeding
period i.e. from November to March.

Mining operations do not affect any
fauna during spawning & breeding
period.

16

Mining shall be carried out in phases only.
Simultaneous opening of entire beach front is
not permissible. There shall be uninterrupted
access to the seafront. Minimum 20m width of
approach roads shall be provided where
necessary.

Mining operations are carried out in
phases only. A number of permanent
approach roads to seafront are already
available.  Also, temporary approach
roads with adequate width are provided
wherever necessary.

17

Mining shall be carried out by permitted
methods without the use of any forms of
blasting. Use of explosives for blasting is
prohibited. The mining should be stated near
sea side and mining should be progressed
parallel to sea coast so that inland water table is
not disturbed.

Mining is carried out by permitted
methods as per approved mining plan.
No explosives are used. The mining
operations are progressed in parallel to
sea coast and manual mining operations
are carried out as per the approved
mining plan in the intertidal zones. The
inland water table is not disturbed due
to IREL mining operations.

18

Radiation survey shall be carried out as
stipulated by the Atomic Minerals Directorate

In order to ascertain the effects of
radioactive minerals, radiation survey is

for Exploration and Research, Department of.]

Lcarried out at regular intervals by Health
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Compliance

Atomic Energy, Government of India to
ascertain the effects of radioactive minerals.

Physics Unit (HPU), an independent
organisation under Department of
Atomic Energy. (Annexure-II, SL
No.l1)

19

Regular monitoring of water quality upstream
and downstream of adjoining water bodies shall
be carried out and record of monitoring data
should be maintained and submitted to Ministry
of Environment, Forest & Climate Change, its
Regional Office, Chennai, Central
Groundwater Authority, Regional Director,
Central Groundwater Board, State Pollution
Control Board and Central Pollution Control
Board.

Regular monitoring of water quality is
being carried out. The record of the
monitoring data are being submitted to
MoOEF&CC, its Regional Office,
Chennai, Central Groundwater
Authority, Regional Director, Central
Groundwater Board, State Pollution
Control Board and Central Pollution
Control Board at regular intervals.
(Annexure-II, S1.No.1)

20

A Final Mine Closure Plan along with details
of Corpus Fund shall be submitted to the
Ministry of Environment, Forest and Climate
Change 5 years in advance of final mine
closure for approval.

Final Mine Closure Plan along with
details of Corpus Fund will be
submitted to MoEF&CC 5 years in
advance, while seeking approval for
final mine closure.

Standard Conditions

No change in mining technology and scope of
working should be made without prior approval
of the Ministry of Environment, Forest and
Climate Change.

Mining technology and scope of
working will be not changed without
prior approval of MOEF&CC

No change in the calendar plan including
excavation, quantum of beach sand mineral i.e.
Ilmenite, Rutile, Zircon, Monazite, Sillimanite
and Garnet and waste should be made

Will be adhered to.

The project proponent shall obtain necessary
prior permission of the competent authorities
for draw] of requisite quantity of water (surface
water and ground water) for the project.

As such there is no requirement of
water for mining operations. However,
process water is required for Mineral
Beneficiation activities at IREL,
Manvalakurichi. In this connection,
IREL has obtained the permission from
Govt. of Tamilnadu. IREL remits the
water charges regularly in advance to
Govt. of Tamilnadu for drawl of water
from the Valliyar River.

Mining shall be carried out as per the
provisions outlined in mining plan approved by
AMD as well as by abiding to the guidelines of
Directorate General Mines Safety (DGMS).

Mining operations are carried out as per
mining plan approved by AMD and the
guidelines of DGMS.

The lands which are not owned by Proponent,
mining will be carried out only after obtaining
the consents from all the concerned land
owners as per the provisions of the Atomic
Mineral Concession Rules, 1960 and MMDR
Act, 1957,

Mining operations over the private patta
lands not owned by IREL is carried out
only after obtaining the consents from
the concerned land owners and
executing the agreement as per the
provisions of AMCR, 2016 and MMDR
Act, 1957.

Digital processing of the entire lease area using
remote sensing technique shall be carried out
regularly once in three years for monitoring

Digital processing of the entire lease
area using remote sensing technique

ill be carried out regularly once in
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land use pattern and report shall be submitted

| to Ministry of Environment, Forest and Climate

Change and its Regional Office.

three years and will be submitted to
MoEF&CC and its Regional Office.

The critical parameters as per the Notification
2009 such as PMyg, PM; 5, NOx, and SOx, etc.
in the ambient air within impact zone, peak
particle velocity at 300 m distance or within the
nearest habitation, whichever is closer shall be
monitored periodically. Further, quality of
discharged water shall be monitored [(TDS,
DO, PH and Total Suspended Solids (TSS)].
The monitored data shall be uploaded on the
website of the company as well as displayed on
a display board at the project site at a suitable
location near the main gate of the Company in
public domain. The circular No. J-
20012/1/2006-IA.I1 (M) dated 27.05.2009
issued by Ministry of Environment, Forest and
Climate Change shall also be referred in this
regard for its compliance.

The ambient air qualities, Stack
emission & Sewage water are
monitored periodically by TNPCB
approved Agency. However, there is no
discharge of water due to mining
operations. The process water in the
Mineral Beneficiation activities is
recycled and there is no direct discharge
of water into the environment at IREL,
Manavalakurichi. The monitored data
is displayed on a display board at the
plant site near the main gate of IREL,
Manavalakurichi company in public
domain. The monitored datas will be
uploaded on IREL website along with
half yearly EC compliance report.
Provisions under the circular No. J-
20012/1/2006-1A.11 %)) dated
27.05.2009 issued by Ministry of
Environment, Forest and Climate
Change will be complied. (Annexure-
II, sl. nos. 2,3 & 4)

Effective safeguard measures such as regular
water sprinkling shall be carried out in critical
areas prone to air pollution and having high
levels of PMjp and PM, 5 such as haul road,
loading point and transfer points. Fugitive dust
emissions from all the sources shall be
controlled regularly. It shall be ensured that the
Ambient Air Quality parameters conform to the
norms prescribed by the Central Pollution
Board in this regard. Monitoring of Ambient
Air Quality is to be carried out based on the
notification 2009, as amended from time to
timne by the Central Pollution Control Board.

Regular water sprinkling and cleaning
of the haul roads is carried out to
control air pollution and dust
suppression. Fugitive dust emissions
from all the sources are controlled.
Monitoring of ambient air qualities are
carried out as per the norms.  The
parameters of Ambient Air Quality are
well within in the limit prescribed by
the Central Pollution Control Board.
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Regular monitoring of ground water level and
quality shall be carried out in and around the
mine lease by establishing a network of
existing wells and constructing new
piezometers during the mining operation. The
project proponent shall ensure that no natural
water course and / or water resources shall be
obstructed due to any mining operations. The
monitoring shall be carried out four times in a
year pre-monsoon (April-May), monsoon
(August), post-monsoon (November) and
winter (January) and the data thus collected
may be sent regularly to Ministry of
Environment, Forest and Climate change and
its Regional Office, Central Ground Water

Regular monitoring of ground water
level and quality in four seasons is
carried out in and around the mining
lease area.  Natural water courses or
water resources are not obstructed due
to IREL Mining operations. The
monitoring data will be sent regularly to
MoEF&CC, its Regional Office, Central
Ground Water Authority and Regional
Director, Central Ground Water Board.
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SL Conditions Compliance
Authority and Regional Director, Central
Ground Water Board.

10 | Regular monitoring of the flow rate of the | No springs and nallahs are flowing in
springs and perennial nallahs flowing in and | and around the ML area. Natural water
around the mine lease shall be carried out and | bodies or streams which are flowing in
records maintain. The natural water bodies and | and around the village are not disturbed
or streams which are flowing in an around the | due to mining operations. There is no
village, should not be disturbed. The Water | obstruction of ground water due to
Table should be nurtured so as not to go down | IREL mining operations. However, as
below the pre-mining period. In case of any | desired, regular monitoring of water
water scarcity in the area, the project proponent | table in open dug wells located in the
has to provide water to the villagers for their | villages is carried out.
use. A provision for regular monitoring of
water table in open dug wall located in village
should be incorporated to ascertain the impact
of mining over ground water table.

11 | Regular monitoring of water quality upstream | Regular monitoring of water quality is
and downstream of water bodies shall be | carried out and the record of monitoring
carried out and record of monitoring data | data will be submitted to the Ministry of
should be maintained and submitted to the | Environment, Forest and Climate
Ministry of Environment, Forest and Climate | Change and its Regional Office, Central
Change and its Regional Office, Central | Ground Water Authority, Regional
Ground Water Authority, Regional Director, | Director, Central Ground Water Board,
Central Ground Water Board, State Pollution | State Pollution Control Board and
Control Board and Central Pollution Board. Central Pollution Board.

12 | The Hllumination and sound at night at project | The Biological clock of the villagers
sites disturb the villages in respect of both | will not be disturbed due to the Mining
human and animal population. Consequent | operations of IREL.  Illumination is
sleeping disorders and stress may affect the | provided only in the work site. Noise
health in the villages located close to mining | levels are  regularly  monitored
operations. Habitations have a right for | &maintained well within the prescribed
darkness and minimal noise levels at night. PPs | limits. (Amnexure-II, sl. no.5)
must ensure that the biological clock of the '
villages is not disturbed; by orienting the
floodlights/masks away from the villagers and
keeping the noise levels well within the
prescribed limits for day light/night hours.

13 | Main haulage road in the mine should be | Haul roads are regularly wetted with
provided with permanent water sprinklers and | water sprinklers.
other roads should be regularly wetted with
water tankers fitted with sprinklers. The
material transfer points should invariably be
provided with Bag filters and or dry fogging
system. In case of Belt-conveyor facilities, the
system should be fully covered to avoid air
borne dust; Use of effective sprinkler system to
suppress fugitive dust on haul roads and other
transport roads shall be ensured. _

14 | Sufficient number of Gullies to be provided for | Regular monitoring of water quality

better management of water. Regular
Monitoring of pH shall be included in the
monitoring plan and report shall be submitted

including pH is carried out. The reports
will be submitted to the Ministry of
Environment, Forest and Climate

to the Ministry of Environment, Forest %@ge and its Regional Office on six
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Climate Change and its Regional Office on six
monthly basis.

monthly basis. { Annexure-Il, sl no.6)

15

There shall be planning, developing and
implementing facility of rainwater harvesting
measures on long term  basis and
implementation of conservation measures to
augment ground water resources in the area in
consultation with Central Ground Water Board.

The mining and mineral separation
plant operations are carried out very
near to shore. Rain water harvesting
system is implemented at IREL,
Manavalakurichi where all the rooftop
rain water collected from plant area is
stored in a harvesting pond.

o o

16

The reclamation at waste dump sites shall be
ecologically sustainable. Scientific reclamation
shall be followed. The local species may be
encouraged and species are so chosen that the
slope, bottom of the dumps and top of the
dumps are able to sustain these species. The
aspect of the dump is also a factor which
regulates some climate parameters and allows
only species adopted to that micro climate.

Mining and simultaneous backfilling of
the mined out pits are followed
systematically at IREL,
Manavalakurichi. Scientific
reclamation & systematic afforestation
are practised in order to generate
greenery. The tailings dumps are made
to restore the natural topography over
the mined out areas. Native species, viz
Casuarina, Coconut, etc. are planted
over the backfilled areas.

17

The top soil, if any, shall temporarily be stored
at earmarked site(s) only and it should not be
kept unutilized for long. The top soil shall be
used for land reclamation and plantation. The
over burden (OB) generated during the mining
operations shall be stacked at earmarked dump
site(s) only and it should not be kept active for
a long period of time. The OB dumps should be
scientifically vegetated with suitable native
species to prevent erosion and surface run off.
In critical areas, use of geo textiles shall be
undertaken for stabilization of the dump. The
entire excavated area shall be backfilled and
afforested. Monitoring and management of
rehabilitated areas should continue until the
vegetation becomes self-sustaining.
Compliance status shall be submitted to the
Ministry of Environment, Forest and Climate
Change and its Regional Office on six monthly
basis.

There is no top soil. No overburden is
generated during mining operations at
IREL, Manavalakurichi. Mineralisation
occurs right from surface of the deposit.
Mined out areas are backfilled with
taillings generated from  Mineral
beneficiation operations followed by
systematic plantation to restore the
natural topography. The compliance
status will be submitted to the Ministry
of Environment, Forest and Climate
Change and its Regional Office on six
monthly basis.

18

Plantation shall be raised in a 7.5 m wide green
belt in the safety zone around the mining lease,
backfilled and reclaimed area, around water
body, along the roads etc. by planting the
native species in consultation with the local
DFO/Agriculture Department and as per CPCB
Guidlines. The density of the trees should be
around 2500 plants per ha. Greenbelt shall be
developed all along the mine lease area in a
phased manner and shall be completed within
first five years.

yarep]

The density of plants over the backfilled
areas is maintained around 2500 plants
per hectare. Green belt has been
developed over the mined out and
backfilled areas within the ML area.
The mining lease area is just adjacent to
the Arabian Sea. The seaside area of
the mining lease boundary is a
replenishable zone where plantation
cannot developed due to littoral action.
However, other side of the ML
boundary, greenbelt is being developed
in phased manner.

S TN
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( Annexure-Il, sl no. 7)

19

Project proponent shall follow the mitigation
measures provided in Office Memorandum No.
Z-11013/57/2014-IAI1 (M), dated 29th
October, 2014 titled "Impact of mining
activities on Habitations-Issues related to the
mining Projects wherein Habitations and
villages are the part of mine lease or
Habitations and villages are surrounded by the
mine lease area", if any, applicable to the
project.

IREL, Manavalakurichi will follow the
guidelines issued by MoEF&CC vide
OM No. Z-11013/57/2014-IA.I1 (M),
dated 29th October, 2014. As such it is
intimated that the village built up areas,
habitation, roads existing within the ML
area will not be disturbed due to mining
operations.

O YUYV W

20

.The project

proponent shall take all
precautionary  measures during mining
operation for conservation and protection of
endangered fauna, if any, spotted in the study
area. Action plan for conservation of flora and
fauna shall be prepared and implemented in
consultation with the State Forest and Wildlife
Department. A copy of action plan shall be
submitted to the Ministry of Environment,
Forest and Climate Change and its Regional
Office.

No endangered fauna is available in the
study area.

21

At least 2.5% of the total cost of the project
shall be earmarked towards the Enterprise
Social Commitment (ESC) based on local
needs and action plan with financial and
physical breakup/details shall be prepared and
submitted to the Ministry's Regional Office
located at Chennai. Implementation of such
program shall be ensured accordingly in a time
bound manner.

Mining operations at IREL,
Manavalakurichi are continuing since
1970. Corporate Social Responsibility
activities are carried out as per the
provisions under Companies Act, 2013
and CSR rules, 2014. CSR fund is
always allocated more than 2 % of the
net profit of the company. Although
IREL, Manavalakurichi incurred loss in
the 2017-18, Rs.25.70 lakh is allocated
towards implementation of CSR
schemes. The CSR is a regular activity
and the action plan towards meeting the
local needs will be implemented in time
bound manner.

22

Provision shall be made for the housing of
construction labour within the site with all
necessary infrastructure and facilities such as
fuel for cooking, mobile toilets, mobile STP,
safe drinking water, medical health care, creche
etc. The housing may be in the form of
temporary structures to be removed after the
completion of the project.

141.2269 hectares Mining Lease area of
IREL is existing at Manavalakurichi
since 1984 and it is not a new project.
Hence, not applicable

23

Measures should be taken for control of noise
levels below 85 dBA in the work environment.
Workers engaged in operations of HEMM, etc.
should be provided with ear plugs / muffs.

Noise levels are maintained below 85
dBA. All persons engaged in HEMM
operations are provided with -ear
plugs/muffs. (Annexure-II, sl. no. 8)

24

Industrial waste water (workshop and waste
water from the mine) should be properly
collected, treated so as to conform to the

No industrial waste water is generated
during Beach Mineral Sand mining
operations.
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19% May, 1993 and 31" December, 1993 or as
amended from time to time. Oil and grease
traps should be installed before discharge of
workshop effluents.

25

Personnel working in dusty areas should wear
protective respiratory devices and they should
also be provided with adequate training and
information on safety and health aspects.

All persons employed in mines are
imparted with training as per Mines
Vocational Training Rules, 1966.
Personnel working in dusty area are
provided with Protective respiratory
masks.

26

A secparate environmental management cell
with suitable qualified personnel should be set-
up under the control of a Senior Executive,
who will report directly to the Head of the
Orgamization

Environment Management cell is
constituted at IREL, Manvalakurichi
and effectively functioning. Unit head
is the Chairmen of the Cell. Once in
every three months, the environmental
parameters of the mines and mineral
beneficiation areas are reviewed by the
Environment Management Cell.

27

The funds earmarked for environmental
protection measures should be kept in separate
account and should not be diverted for other
purpose. Year wise expenditure should be
reported to the Ministry and its Regional
Office.

The funds earmarked for environmental
protection measures will not be diverted
to other purpose. Year wise
expenditure towards environmental
protection measures
(expenditure towards Air sampling,
Water sampling, Water sprinkling,
Afforestation, PPEs, Bag filters etc.) is
enclosed. ( Annexure-II, sl. no, 9)

28

The project authorities should inform to the
Regional Office regarding date of financial
closures and final approval of the project by the
concerned authorities and the date of start of
land development work.

This project already exists since 1984,
Hence not applicable. :

29

The project proponent shall submit six monthly
reports on the status of the implementation of
the stipulated environmental safeguards to the
Ministry of Environment, Forest and Climate
Change, its Regional Office, Central Pollution
Control Board and State Pollution Control
Board.

Six monthly reports on the status of
implementation of the stipulated
environmental safeguards in hard copy
is  submitted to Ministry of
Environment, Forest and Climate
Change, its Regional Office, Central
Pollution Control Board and State
Pollution Control Board.

30

The Regional Office of this Ministry shall
monitor compliance of the stipulated
conditions. The project authorities should
extend full cooperation to the officer (s) of the
Regional Office by fumishing the requisite
data/ information/ monitoring reports.

IREL, Manavalakurichi will extend full
cooperation to the Officers of
MoEF&CC in the event of monitoring
the compliances of the stipulated
conditions.

31

A copy of clearance letter will be marked to
concerned Panchayat/ local NGO, if any, from
whom suggestion / representation has been
received while processing the proposal.

A copy of Clearance letter has been sent
to Panchayat.

32

State Pollution Control Board should display a

————— AN Yo Tolaw . —a ol Moo 1

Complied.
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Dear SiryfMadam,

Enclosed please find the monthly report on the activities of Health Physics Unit for the month
ofMarch-2019 for your kind information and necessary action.

Regards

Yours Sincerely

K.Sreekumar
Officer in Charge,HPU, IREL, MK

Dr.SujataRadhakrishnan
Officer in Charge, Health Physics Unit
IREL, Udyogamandal

Cc: The Head,
IREL, MK
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RADIOLOGICAL MONITORING AT IREL, MANAVALAKURICHI PLANT (MARCH-2019)

1. Radiation Fields:

Radiation field at different locations in the mining areas and plant measured during the month of
MARCH, 2019 are presented in Table 1. Background radiation field at Guest House ranged from
0.15 to 2.75uGyh-1l. Radiation field at the MK beach area is in the range 0.15 -1.00uGyh-1. The
background radiation field inside the Minerals Separation Plant varied from 1.20 to 65.0 uGyh-.
The maximum fields were at the Monazite section, Rutile section, Zircon section, Garnet section and
Monazite Exolon section. Dry mill tailings area showed radiation field ranging from 30.0 to37.0 uGyh-
1, Table 2 gives the radiation field in the plant premises.

2 Air monitoring:

The results of analysis of airborne dust, 232Th and thoron daughters are provided in Table 3. The
gross dust concentration inside the plant varied from 0.13 to 3.60 mgm=3 (mean 1.61+0.99)
(respirable = 25%; TLV= 4 mg.m3). The higher dust levels were observed at GarnetSection,
Zircon(Old) Ground floor,Zircon(New)platform and Monazite Section .The air activity due to 232Th
varied from 0.001to 0.137Bg.m=3 (mean= 0.031+0.042Bq.m=3). The average dust levelsand air
activities arehigherthan that of previous month. Higher concentrations of airborne thorium were
observed at Monazite section,zircon (old) groundfloor, Zircon [new] platform and Garnetground
floor(average 39.09 % DAC). The average thoron daughter concentrations were higher than that of
the previous month and varied from 0.37to 11.26 (mean = 2.70+2.96mWL).

3. Environmental Air Samples:

Data of environmental (plant premises) air samples collected from six locations is given in Table 4.
232Th activity in the samples ranged from 1to 10mBgm-3. These values are comparable with the
ambient activity levels in natural high background radiation areas. Quarterly analysis of
environmental air samples collected from a radial distance of 1 Km around the plant is provided in
Table 5.

4. Analysis of liquid Effluents:

The radioactivity levels in the Valliyar River water and Well water collected from a radial distance
of one kilometer are given in Table 6. The levels are comparable with the natural concentration
encountered at the high background radiation areas.

5. Analysis of Solid Wastes:

Results of the analysis of tailings from HUP and ETP (ZOP) solid waste are presented in Table7. The
levels are comparable with natural concentrationprevailing in this area.

Recommendation:
(1) Continuous operation of MUP exhaust fans to be ensured to reduce air activity.

(2) Spillage and accumulation of Monazite rich fraction in MSP is high. It may be controlled.

Table: 1 Results of the radiation survey of the plant area (March -2019) Radiation field (uGy/ h)

S.No LOCATION MIN MAX REMARKS

1. DWCP,Kottumangalam 3.00 50.0 Temporary drymill storage
2. HUP ground floor 0.50 2.60

3. HUP first floor 0.50 0.90

4. HUP concentrate 8.00 17.0

5. HUP tailings Area 0.10 0.20

6. Conc.sandgodown 6.00 30.0




7. F.B.drier area 2.00 8.00 Sand Accumulation
8. Weighing room 0.90 1.30
9. Vibrating screen Section 1.80 7.50 Sand Accumulation
10. Rutile section 2.00 22.0 Sand Accumulation
11. H.T.Plant Section 1.20 17.0 Sand Accumulation
12. lImenite / Rutile readings 2.00 7.00
13. Zircon section 4.00 35.0 Sand Accumulation
14, Monazite exolons Section 8.00 20.0 Sand Accumulation
15. Monazite Section 5.00 65.0 Sand Accumulation
16. Garnet section 4.00 22.0 Sand Accumulation
17. lImenite section 2.50 15.0 Sand Accumulation
18. Monazite silos (ground floor) 6.00 10.0
19. Road infront of godown 2.00 2.50
20. Monazite stores near ETP outside 80.0 85.0
21. New monazite store(outside walls) 20.0 25.0
22. Road out side 2.00 6.00
23. Monazite pumping area 7.00 10.0

Table: 2 Radiation Survey results of the plant premises (March -2019) Radiation field - (uGy/hr)

S.No Location Min Max Remarks

1 In front of Precon&HUP Road 1.20 1.70

2 Dry Mill waste area 30.0 37.0

3 Con Ayard 8.00 17.0

4 Guest House area 0.15 2.75

5 MK Beach 0.15 1.00

6 Main Gate 0.40 1.40

7 In front of Lab 0.70 1.30

8 In front of Dry mill 1.50 4.00

9 In front ZOP 2.00 5.50

10 In front stores 1.20 1.50

11 In front m/w/shop 1.50 1.80

12 In front of Electrical w/s 1.50 1.80

13 In front of civil section 1.80 3.00

14 In front of canteen 1.40 3.20

15 ETP area 10.0 35.0 [Semi processed minerals stored
16 Raw sand dump (HUP) 0.60 32.0 Drymill waste for processing




4

Table: 3 Air monitoring, Manavalakurichi Plant (March-2019)

S No Location _ Dust conc | Thorn daughters 232Th
Location (mgm?3) (MWL) (Bg m=)
1 Vibratory screens platform 0.13 0.37 0.001
2 Vibratory screens Ground floor 0.67 0.61 0.001
3 Weighing room 1.07 2.60 0.008
4 H.T.Platform East 1.33 0.75 0.004
5 H T Ground floor East 1.33 1.04 0.008
6 H.T.Platform West 2.00 0.59 0.004
7 H.T Ground floor West 0.13 0.43 0.001
8 Rutile Platform 1.87 1.30 0.011
9 Rutile Ground floor 0.40 2.56 0.021

10 Garnet Platform 2.13 1.10 0.018
11 Garnet ground floor 3.60 1.99 0.048
12 Zircon section (old) Platform 1.07 2.21 0.001
13 | Zircon Section (Old) ground floor 2.40 2.93 0.041
14 | Zircon section (New) Platform 3.20 4.35 0.087
15 | Zircon Section (New) ground floor 0.53 3.01 0.006
16 | Zircon air tables 1.20 0.43 0.006
17 Monazite ground floor 2.80 8.03 0.089
18 Monazite IRMS 2.20 7.44 0.114
19 Monazite RCBMS 2.40 11.26 0.137
20 lImenite Section 1.73 1.00 0.013

Limits TLV: 4.00 DAC: 1WL DAC: 0.22
No of Samples = 29
Average dust conc. = 1.61+£0.99mg m?-3
Average air activity (232Th) = 0.031+ 0.042Bg m3
Average air activity (Thoron daughters) = 2.70+2.96mWL
Table 4: Air monitoring, plant premises - (March-2019)

S. No LOCATION Dust mg/m3 Th(B)MwI 232ThBgm-3
1 In front of Lab 0.53 0.16 0.002
2 In front of ZOP 0.13 0.14 0.002
3 In front of Dry mill 1.07 0.61 0.007
4 In front of Stores 0.53 0.41 0.001
5 In front of E/W shop 1.87 0.55 0.010
6 In front of canteen 0.27 0.33 0.001

Table 5: Quarterly air activity-Environmental samples (January-March, 2019)
. Dust.con Th (B 232Th
S.No Location (mg m-2) ( mVE/L)) (Bq m-)

1 Guest House Area 0.27 0.22 0.002
2 Pillayar coil junction 0.80 0.35 0.001
3 Periavilai 0.13 0.14 0.001
4 HUP Tails Area 0.67 0.33 0.002
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Table 6: Quarterly Analysis of Water samples (January-March, 2019)

S. No Location Gross aBql-! Gross BBgl-!

1. Pillayarcoil junction well 0.011 0.068

2. Valliyar river water 0.010 0.046

3. Guest House new well 0.016 0.060

4, HUP Tails water 0.009 0.026

Table7: Analyses of Solid Tailings (February-2019)
S.No Location 232Th (Bqg?) MDL(Bgg!) | Regulatory limit (Bqg?)

1 HUP Tailings 0.043 0.022 1.0




Government of India
BHABHA ATOMIC RESEARCH CENTRE
Health Physics Division
Radiation Protection Section (Nuclear Fuel)

Health Physics Unit

Fax :04651-237220 Indian Rare Earths Ltd
Tel :04651-238117 Manavalakurichy- 629252
e.mail :oic.hpu-mk@irel.co.in Tamil Nadu, India

Date: 18-03-2019

Dear Sir/Madam,

Enclosed please find the monthly report on the activities of Health Physics Unit for the month
ofFebruary-2019 for your kind information and necessary action.

The non-radiological measurement of Respirable dust (PMi)and TDS/Chloride are now done by
different agencies of IREL and same are not included in this report.

Regards

Yours Sincerely

K.Sreekumar

Officer in Charge,HPU, IREL, MK

Dr.SujataRadhakrishnan
Officer in Charge, Health Physics Unit
IREL, Udyogamandal

Cc: The Head,
IREL, MK



RADIOLOGICAL MONITORING AT IREL, MANAVALAKURICHI PLANT (FEBRUARY-2019)

1. Radiation Fields:

Radiation field at different locations in the mining areas and plant measured during the month of
February, 2019 are presented in Table 1. Background radiation field at Guest House ranged from
0.20 to 2.75uGyh1. Radiation field at the MK beach area is in the range 0.20 -0.80 uGyh. The
background radiation field inside the Minerals Separation Plant varied from 1.00 to 80.0 uGyh-.
The maximum fields were at the Monazite section, llmenite section, Rutile section, Zircon section
and Monazite Exolon section. Dry mill tailings area showed radiation field ranging from 28.0 t040.0
uGyh-1. Table 2 gives the radiation field in the plant premises.

2 Air monitoring:

The results of analysis of airborne dust, 232Th and thoron daughters are provided in Table 3. The
gross dust concentration inside the plant varied from 0.13 to 3.73 mgm=3 (mean 0.92+0.80)
(respirable = 25%; TLV= 4 mg.m=3). The higher dust levels were observed at HT platform East and
Monazite IRMS .The air activity due to 232Th varied from 0.001to 0.122Bq.m=3 (mean=
0.025+0.032Bg.m3). The average dust levelsand air activities arelowerthan that of previous month.
Higher concentrations of airborne thorium were observed at Monazite section,Zircon(old)
groundfloor , Zircon [new] platform, H.T Section East and Rutile Platform(average 22.67 % DAC). The
average thoron daughter concentrations were lower than that of the previous month and varied
from 0.22to 8.08 (mean = 1.99+2.02mWL).

3. Environmental Air Samples:

Data of environmental (plant premises) air samples collected from six locations is given in Table 4.
232Th activity in the samples ranged from 1to 6mBgm-=3. These values are comparable with the
ambient activity levels in natural high background radiation areas.

4. Analysis of Solid Wastes:

Results of the analysis of tailings from HUP and ETP (ZOP) solid waste are presented in Table5. The
levels are comparable with natural concentrationprevailing in this area.

Recommendation:
(1) Continuous operation of MUP exhaust fans to be ensured to reduce air activity.

(2) Spillage and accumulation of Monazite rich fraction in MSP is high. It may be controlled.

Table: 1 Results of the radiation survey of the plant area (February 2019) Radiation field (uGy/ h)

S.No LOCATION MIN MAX REMARKS

1. DWCP,Kottumangalam 1.00 50.0 Temporary drymill storage
2. HUP ground floor 0.50 6.00

3. HUP first floor 0.50 0.70

4. HUP concentrate 15.0 20.0

5. HUP tailings Area 0.10 0.20

6. Conc.sandgodown 6.00 32.0

7. F.B.drier area 1.50 9.00 Sand Accumulation




8. Weighing room 0.80 1.30
9. Vibrating screen Section 1.50 4.00
10. Rutile section 2.00 26.0 Sand Accumulation
11. H.T.Plant Section 1.20 16.0 Sand Accumulation
12. lImenite / Rutile readings 2.00 9.00
13. Zircon section 1.00 38.0 Sand Accumulation
14. Monazite exolons Section 8.00 20.0 Sand Accumulation
15. Monazite Section 8.00 80.0 Sand Accumulation
16. Garnet section 6.00 12.0 Sand Accumulation
17. lImenite section 2.50 20.0 Sand Accumulation
18. Monazite silos (ground floor) 6.00 10.0
19. Road infront of godown 1.90 2.50
20. Monatzite stores near ETP outside 90.0 100.0
21. New monazite store(outside walls 20.0 25.0
22. Road out side 3.00 5.00
23. Monazite pumping area 9.00 10.0

Table: 2 Radiation Survey results of the plant premises (February 2019) Radiation field - (uGy/hr)

S.No Location Min Max Remarks

1 In front of Precon&HUP Road 1.00 1.20

2 Dry Mill waste area 28.0 40.0

3 Con Ayard 15.0 20.0

4 Guest House area 0.20 2.75

5 MK Beach 0.20 0.80

6 Main Gate 0.50 1.40

7 In front of Lab 0.80 0.90

8 In front of Dry mill 1.00 4.00

9 In front ZOP 2.00 5.50

10 In front stores 1.30 1.50

11 In front m/w/shop 1.50 1.60

12 In front of Electrical w/s 1.50 1.60

13 In front of civil section 2.00 3.00

14 In front of canteen 2.00 3.00

15 ETP area 15.0 30.0 [Semi processed minerals stored
16 Raw sand dump (HUP) 0.80 44.0 Drymill waste




Table: 3 Air monitoring, Manavalakurichi Plant (February-2019)

S No Location _ Dust conc | Thorn daughters 232Th
Location (mgm?3) (MWL) (Bg m=)
1 Vibratory screens platform 0.40 0.43 0.001
2 Vibratory screens Ground floor 0.13 0.28 0.001
3 Weighing room 1.33 2.60 0.013
4 H.T.Platform East 3.73 1.79 0.032
5 H T Ground floor East 1.20 1.20 0.029
6 H.T.Platform West 0.67 0.85 0.018
7 H.T Ground floor West 0.13 0.28 0.001
8 Rutile Platform 1.07 1.28 0.025
9 Rutile Ground floor 0.80 1.77 0.016
10 | Garnet Platform 0.67 1.44 0.002
11 Garnet ground floor 0.80 0.75 0.005
12 | Zircon section (old) Platform 1.07 1.34 0.016
13 | Zircon Section (Old) ground floor 0.67 1.46 0.023
14 | Zircon section (New) Platform 0.40 1.87 0.022
15 | Zircon Section (New) ground floor 0.80 3.19 0.013
16 | Zircon air tables 0.40 0.22 0.001
17 Monazite ground floor 0.87 4.37 0.045
18 Monazite IRMS 1.94 8.08 0.122
19 Monazite RCBMS 1.27 5.83 0.101
20 lImenite Section 0.13 0.73 0.004
Limits TLV: 4.00 DAC: 1WL DAC: 0.22
No of Samples = 29
Average dust conc. = 0.92+0.80mg m?3
Average air activity (232Th) = 0.025+ 0.032Bg m3
Average air activity (Thoron daughters) = 1.99 £2.02mWL
Table 4: Air monitoring, plant premises - (February-2019)

S. No LOCATION Dust mg/ms3 Th(B)Mwl 232ThBgm-3
1 In front of Lab 0.27 0.12 0.001
2 In front of ZOP 0.27 0.28 0.003
3 In front of Dry mill 0.27 0.85 0.006
4 In front of Stores 0.13 0.10 0.001
5 In front of E/W shop 0.27 0.43 0.003
6 In front of canteen 0.40 0.20 0.001

Table5: Analyses of Solid Tailings (January-2019)
S.No Location 232Th (Bqg) MDL(Bggt) | Regulatory limit (Bqg-Y|

1 HUP Tailings 0.34 0.022 1.0

2 ZOP solid waste (Plant S.D) Nil Nil Nil
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Government of India
BHABHA ATOMIC RESEARCH CENTRE
Health Physics Division
Radiation Protection Section (Nuclear Fuel)

Health Physics Unit

Fax :04651-237220 Indian Rare Earths Ltd
Tel :04651-238117 Manavalakurichy- 629252
e.mail :hpuiremk@ gmail.com Tamil Nadu, India

Date: 20-02-2019

Dear Sir/Madam,

Enclosed please find the monthly report on the activities of Health Physics Unit for the month
ofJanuary-2019 for your kind information and necessary action.

Regards

Yours Sincerely

K.Sreekumar
Officer in Charge,HPU, IREL, MK

Dr.SujataRadhakrishnan
Officer in Charge, Health Physics Unit
IREL, Udyogamandal

Cc: The Head,
IREL, MK
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RADIOLOGICAL MONITORING AT IREL, MANAVALAKURICHI PLANT (JANUARY-2019)

1. Radiation Fields:

Radiation field at different locations in the mining areas and plant measured during the month of
January, 2019 are presented in Table 1. Background radiation field at Guest House ranged from
0.10 to 2.20uGyh1. Radiation field at the MK beach area is in the range 0.20 -0.80 uGyh. The
background radiation field inside the Minerals Separation Plant varied from 1.00 to 60.0 uGyh-.
The maximum fields were at the Monazite section, Garnet section, Rutile section, Zircon section and
Monazite Exolon section. Dry mill tailings area showed radiation field ranging from 30.0 to47.0 uGyh-
1, Table 2 gives the radiation field in the plant premises.

2 Air monitoring:

The results of analysis of airborne dust, 232Th and thoron daughters are provided in Table 3. The
gross dust concentration inside the plant varied from 0.13 to 3.94 mgm= (mean 1.26 +0.86)
(respirable = 25%; TLV= 4 mg.m=3). The higher dust levels were observed at Monazite ground floor
Monazite IRMS and Zircon [New] ground floor. The air activity due to 232Th varied from 0.002 to 0.166
Bg.m-3 (mean= 0.036+0.043Bg.m=3). The average dust levelsand air activities are higherthan that of
previous month. Higher concentrations of airborne thorium were observed at Monazite
section,Zzircon(New) groundfloor , Zircon [old] section, H.T Platform west and Zircon Airtables
(average 33 % DAC). The average thoron daughter concentrations were equal to that of the
previous month and varied from 0.37to 8.68 (mean = 2.78+2.49mWL).

3. Environmental Air Samples:

Data of environmental (plant premises) air samples collected from six locations is given in Table 4.
232Th activity in the samples ranged from 1to 11mBgm-=3. These values are comparable with the
ambient activity levels in natural high background radiation areas.

The result of the air samples collected using High volume air sampler (Environ Tech) from various
representative locations in the plant premises are provided in Table 5. The sampling duration was 5
hours, continuous. The SPM & RPM varied from 105.29 to 176.21 and 39.95 to 93.62ugm-s,
respectively. 232Th activities are varied from 0.1 to 0.3mBqg m 3.

4. Analysis of Solid Wastes:

Results of the analysis of tailings from HUP and ETP (ZOP) solid waste are presented in Table 6. The
levels are comparable with natural concentrationprevailing in this area.

5. Water quality Analysis:

Water samples were collected from within and outside the plant premises. The details are
provided in Table 7.

Recommendation:
(1) Continuous operation of MUP exhaust fans to be ensured to reduce air activity.

(2) Spillage and accumulation of Monazite rich fraction in MSP is high. It may be controlled.

Table: 1 Results of the radiation survey of the plant area (January 2019) Radiation field (uGy/ h)

S.No LOCATION MIN MAX REMARKS

1. DWCP,Kottumangalam 1.00 70.0 Temporary drymill storage
2. HUP ground floor 1.00 2.00

3. HUP first floor 0.50 0.75

4. HUP concentrate 10.0 14.0

5. HUP tailings Area 0.10 0.30

6. Conc.sandgodown 6.00 30.0
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7. F.B.drier area 3.00 8.00 Sand Accumulation
Weighing room 1.30 1.50

9. Vibrating screen Section 2.00 8.00 Sand Accumulation

10. Rutile section 3.00 22.0 Sand Accumulation

11. H.T.Plant Section 1.50 18.0 Sand Accumulation

12. lImenite / Rutile readings 4.00 16.0 Sand Accumulation

13. Zircon section 1.00 45.0 Sand Accumulation

14, Monazite exolons Section 10.0 20.0 Sand Accumulation

15. Monazite Section 6.00 60.0 Sand Accumulation

16. Garnet section 5.00 24.0 Sand Accumulation

17. lImenite section 3.00 18.0 Sand Accumulation

18. Monazite silos (ground floor) 8.00 10.0

19. Road infront of godown 1.50 2.00

20. Monazite stores near ETP outside 100.0 110.0

21. New monazite store(outside walls) 20.0 25.0

22. Road out side 3.00 5.00

23. Monazite pumping area 9.00 11.0

Table: 2 Radiation Survey results of the plant premises (January 2019) Radiation field - (uGy/hr)

S.No Location Min Max Remarks
1 In front of Precon&HUP Road 0.80 1.20
2 Dry Mill waste area 30.0 47.0
3 Con Ayard 10.0 14.0
4 Guest House area 0.10 2.20
5 MK Beach 0.20 0.80
6 Main Gate 1.00 1.30
7 In front of Lab 1.20 1.50
8 In front of Dry mill 2.00 3.00
9 In front ZOP 2.00 5.00
10 In front stores 1.60 1.80
11 In front m/w/shop 1.50 1.80
12 In front of Electrical w/s 1.50 1.80
13 In front of civil section 1.80 2.50
14 In front of canteen 2.00 2.50
15 ETP area 6.00 35.0 [Semi processed minerals stored
16 Raw sand dump (HUP) 1.00 21.0
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Table: 3 Air monitoring, Manavalakurichi Plant (January-2019)

S No Location _ Dust conc | Thorn daughters 232Th
Location (mgm-3) (MWL) (Bg m)
1 Vibratory screens platform 0.80 0.57 0.004
2 Vibratory screens Ground floor 0.13 0.53 0.002
3 Weighing room 0.67 1.99 0.013
4 H.T.Platform East 1.33 2.50 0.016
5 H T Ground floor East 1.47 1.04 0.005
6 H.T.Platform West 1.33 4.19 0.036
7 H.T Ground floor West 0.13 0.37 0.004
8 Rutile Platform 1.60 2.99 0.015
9 Rutile Ground floor 0.40 0.93 0.012
10 Garnet Platform 1.73 0.96 0.016
11 Garnet ground floor 1.20 0.93 0.018
12 | Zircon section (old) Platform 0.67 2.80 0.052
13 | Zircon Section (Old) ground floor 0.53 2.47 0.041
14 | Zircon section (New) Platform 1.47 1.56 0.024
15 | Zircon Section (New) ground floor 2.00 4.23 0.035
16 | Zircon air tables 1.47 1.79 0.038
17 Monazite ground floor 3.94 8.68 0.129
18 Monazite IRMS 2.27 8.55 0.166
19 Monazite RCBMS 1.34 6.33 0.076
20 lImenite Section 0.80 2.24 0.015
Limits TLV: 4.00 DAC: 1WL DAC: 0.22
No of Samples = 29
Average dust conc. = 1.26+0.86 mg m-3

Average air activity (232Th)
Average air activity (Thoron daughters)

0.036+ 0.043Bg m-3
2.78£2.49mWL

Table 4: Air monitoring, plant premises - (January-2019)

S. No LOCATION Dust mg/m3 Th(B)Mwl 232ThBgqm-3
1 In front of Lab 0.13 0.47 0.001
2 In front of ZOP 0.27 0.35 0.004
3 In front of Dry mill 1.07 1.18 0.011
4 In front of Stores 0.40 0.41 0.004
5 In front of E/W shop 0.13 0.41 0.005
6 In front of canteen 0.27 0.35 0.003

Table 5: Air monitoring, Plant premises, using high volume air sample (5hr duration)(December-2018)

S.No Date Location uanF:'\:ln% uanF:'\:ln_s BZ(;Z::_?)
1 29-01-2019 | Top of Canteen 121.02 39.95 0.0001
2 25-01-2019 | Top of R&D 173.19 93.62 0.0001
3 11-01-2019 | Top of Restshed 130.69 89.95 0.0002
4 31-01-2019 | Top of Civil 105.29 62.96 0.0003
5 02-01-2019 | Top of Dispensary 176.21 51.21 0.0002
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Table 6: Analyses of Solid Tailings (December-2018)

S.No Location 232Th (Bgg™?) MDL(Bgg-t) | Regulatory limit (Bgg-t
1 HUP Tailings 0.41 0.022 1.0
2 ZOP solid waste (Plant S.D) Nil Nil Nil

Table: 7 Water Quality parameters of Environmental Water Samples (January-2018)

SI. No Location PH TDS ([T.Chlorides [T.Hardness
Ppm Ppm Ppm
1 |Office new well ,IREL, MK 7.60 334 91.12 251
2 |Office old well, IREL, MK 7.30 316 99.56 290
3 [Canteen well, IREL, MK 7.90 358 95.34 241
4  |Zirconium Oxide Plant, IREL, MK 7.70 220 120 220
5 |Valliyar river,N8208°40.0”E77°18°31.0” 6.90 90 88.44 120
6 |[Muttom,N8°07°38.6”E77°19°03.7" 6.90 342 155 210
7 |Tank Near Laboratory, IREL, MK 7.70 420 156 240
8 |Guest house out west well, IREL, MK 7.60 140 150 261
9 |Guest house new well, IREL, MK 7.80 400 168 340
10 |Pillaiyarcoil JunctionN8°09°12.8”E77°18°02.5” 7.20 223 99.34 180
11 |Kootumangalam,N8°09°24.0”E77°17°25.6” 7.00 297 142 161
12 |Sea water, IREL, MK 7.80 22650 25150 10997
13 |Colachel,N8°10°02.9”E77°16°07.0” 6.80 88 90.54 80.28
14 |IRE Drinking Water, IREL, MK 7.20 276 121 162
15 |Esanthangu N 80.13°24.93” E 77°.32’90.87” 6.90 590 398 211
16 |Kadiapattinam N8°08’11.3”E77°18°19.0” 8.00 332 312 322
17 JAmmandivilai 7.20 53 68.54 80.54
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RADIOLOGICAL MONITORING AT IREL, MANAVALAKURICHI PLANT (DECEMBER-2018)

1. Radiation Fields:

Radiation field at different locations in the mining areas and plant measured during the month of
December, 2018, are presented in Table 1. Background radiation field at Guest House ranged from
0.50 to 2.50uGyh1. Radiation field at the MK beach area is in the range 0.60 -1.00uGyh-1. The
background radiation field inside the Minerals Separation Plant varied from 1.00 to 100.0 uGyh-1.
The maximum fields were at the Monazite section. Dry mill tailings area showed radiation field
ranging from 28.0 t035.0 uGyh-t. Table 2 gives the radiation field in the plant premises.

2 Air monitoring:

The results of analysis of airborne dust, 232Th and thoron daughters are provided in Table 3. The
gross dust concentration inside the plant varied from 0.13 to 2.13 mgm=3 (mean 0.96+0.55)
(respirable = 25%; TLV= 4 mg.m-3). The higher dust levels were observed at Zircon Airtables. The air
activity due to 232Th varied from 0.001to 0.136 Bg.m=3 (mean= 0.025+0.038 Bq.m-3). The average dust
levelsand air activities are higherthan that of previous month. Higher concentrations of airborne
thorium were observed at Monazite section,zircon(New) groundfloor and Zircon Airtables (average
34 % DAC). The average thoron daughter concentrations were higher than that of the previous
month and varied from 0.28 to 7.20 (mean = 2.81 +1.88mWL).

3. Environmental Air Samples:

Data of environmental (plant premises) air samples collected from six locations is given in Table 4.
232Th activity in the samples ranged from 3 to 7 mBgm-3. These values are comparable with the
ambient activity levels in natural high background radiation areas.

The result of the air samples collected using High volume air sampler (Environ Tech) from various
representative locations in the plant premises are provided in Table 5. The sampling duration was 5
hours, continuous. The SPM & RPM varied from 127.76 to 194.92 and 46.82 to 95.87 ugm-s,
respectively. 232Th activities are varied from 0.1 to 0.3mBg m -3,

Quarterly analysis of environmental air samples collected from a radial distance of 1 Km around the
plant is provided in Table 6.

4. Analysis of liquid Effluents:

The radioactivity levels in the Valliyar River water and Well water collected from a radial distance
of one kilometer are given in Table 7. The levels are comparable with the natural concentration
encountered at the high background radiation areas.

5. Analysis of Solid Wastes:

Results of the analysis of tailings from HUP and ETP (ZOP) solid waste are presented in Table8. The
levels are comparable with natural concentrationprevailing in this area.

6. Water quality Analysis:

Water samples were collected from within and outside the plant premises. The details are
provided in Table 9.

Recommendation:
(1) Continuous operation of MUP exhaust fans to be ensured to reduce air activity.

(2) Spillage and accumulation of Monazite rich fraction in MSP is high. It may be controlled.
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Table: 1 Results of the radiation survey of the plant area (December-2018) Radiation field (uGy/ h)

S.No LOCATION MIN MAX REMARKS

1. DWCP,Kottumangalam 1.00 70.0 Temporarily Drymill stored
2. HUP ground floor 1.00 2.30

3. HUP first floor 0.40 0.60

4, HUP concentrate 6.00 20.0

5. HUP tailings Area 0.10 0.20

6. Conc.sandgodown 7.00 12.0

7. F.B.drier area 3.00 10.0 Sand Accumulation
8. Weighing room 1.50 1.80

9. Vibrating screen Section 3.00 9.00 Sand Accumulation
10. Rutile section 3.00 23.0 Sand Accumulation
11. H.T.Plant Section 1.50 16.0 Sand Accumulation
12. lImenite / Rutile readings 2.80 10.0 Sand Accumulation
13. Zircon section 1.00 45.0 Sand Accumulation
14. Monazite exolons Section 10.0 30.0 Sand Accumulation
15. Monazite Section 8.00 100.0 Sand Accumulation
16. Garnet section 5.00 16.0

17. lImenite section 3.00 25.0 Sand Accumulation
18. Monazite silos (ground floor) 8.00 10.0

19. Road infront of godown 2.50 3.00

20. Monazite stores near ETP outside 90.0 100.0

21. New monazite store(outside walls) 20.0 25.0

22. Road out side 2.00 7.00

23. Monazite pumping area 9.00 11.0

Table: 2 Radiation Survey results of the plant premises (December-2018) Radiation field - (uGy/hr)

S.No Location Min Max Remarks
1 In front of Precon&HUP Road 1.00 1.60
2 Dry Mill waste area 28.0 35.0
3 Con Ayard 6.00 20.0
4 Guest House area 0.50 2.50
5 MK Beach 0.60 1.00
6 Main Gate 1.00 1.20
7 In front of Lab 1.00 1.40
8 In front of Dry mill 2.00 3.00
9 In front ZOP 2.20 5.00
10 In front stores 1.50 1.80
11 In front m/w/shop 1.80 2.00
12 In front of Electrical w/s 1.80 2.20
13 In front of civil section 2.00 2.50
14 In front of canteen 2.00 3.00
15 ETP area 10.0 25.0 Semi processed mineral stored
16 Raw sand dump (HUP) 0.60 18.0
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Table: 3 Air monitoring, Manavalakurichi Plant (December-2018

S No Location _ Dust conc | Thorn daughters 232Th
Location (mgm?3) (MWL) (Bg m=)
1 Vibratory screens platform 0.27 0.28 0.001
2 Vibratory screens Ground floor 0.13 0.28 0.002
3 Weighing room 0.67 2.95 0.004
4 | H.T.Platform East 0.67 1.99 0.003
5 H T Ground floor East 0.53 2.24 0.001
6 H.T.Platform West 0.93 3.78 0.010
7 H.T Ground floor West 1.60 1.48 0.013
8 Rutile Platform 1.07 3.68 0.007
9 Rutile Ground floor 1.07 2.70 0.007
10 Garnet Platform 1.20 2.66 0.016
11 | Garnet ground floor 1.47 1.32 0.008
12 | Zircon section (old) Platform 0.27 1.24 0.004
13 | Zircon Section (Old) ground floor 1.07 2.74 0.023
14 | Zircon section (New) Platform 0.40 2.84 0.013
15 | Zircon Section (New) ground floor 0.93 5.06 0.030
16 | Zircon air tables 2.13 2.72 0.038
17 | Monazite ground floor 1.00 2.85 0.048
18 | Monazite IRMS 1.40 7.05 0.120
19 | Monazite RCBMS 1.87 7.20 0.136
20 | limenite Section 0.53 112 0.013
Limits TLV: 4.00 DAC: 1WL DAC: 0.22
No of Samples = 29
Average dust conc. = 096 +0.55mgm-=s

Average air activity (232Th)
Average air activity (Thoron daughters)

0.025 +0.038 Bg m
2.81 +1.88mWL

Table 4: Air monitoring, plant premises - (December- 2018)

S. No LOCATION Dust mg/m3 Th(B)Mwl 232ThBqm-3
1 In front of Lab 0.53 0.43 0.004
2 In front of ZOP 0.93 0.41 0.003
3 In front of Dry mill 1.20 1.04 0.004
4 In front of Stores 0.13 0.45 0.004
5 In front of E/W shop 0.27 0.45 0.007
6 In front of canteen 0.13 0.20 0.004

Table 5: Air monitoring, Plant premises, using high volume air sample (5hr duration)(December-2018)

S.No Date Location SPM RPM 22Th
ugm m-3 uam m-3 Ba m-3
1 22-12-2018 | Top of Canteen 180.63 88.25 0.0001
2 26-12-2018 | Top of R&D 127.76 46.82 0.0002
3 27-12-2018 | Top of Rest shed 147.62 59.37 0.0001
4 24-12-2018 | Top of Civil 177.46 85.08 0.0002
5 28-12-2018 | Top of Dispensary 194.92 95.87 0.0003




Table 6: Quarterly air activity-Environmental samples (October-December, 2018)
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S.No Location Dust.con Th (B) 232Th
1 Guest House Area 0.40 0.79 0.002
2 Pillayar coil junction 0.27 0.51 0.002
3 Periavilai 0.13 0.46 0.002
4 HUP Tails Area 0.13 0.65 0.004
Table 7: Quarterly Analysis of Water samples (October-December, 2018)
. Gross a Gross B
S. No Location Bl Bql-1
1. Pillayarcoil junction well 0.003 0.009
2. Valliyar river water 0.001 0.004
3. Guest House new well 0.006 0.011
4, HUP Tails water 0.009 0.016
Table8: Analyses of Solid Tailings (November-2018)
S.No Location 232Th (Bqg?) MDL(Bqg-t) | Regulatory limit (Bgg-!
1 HUP Tailings 0.45 0.022 1.0
2 ZOP solid waste (Plant S.D) Nil Nil Nil

Table: 9 Water Quality parameters of Environmental Water Samples (December-2018)

Sl. No Location PH TDS [T.Chlorides [T.Hardness
Ppm Ppm Ppm
1 |Office new well ,IREL, MK 7.2 310 85.34 241
2 |Office old well, IREL, MK 7.3 282 71.12 241
3 |[Canteen well, IREL, MK 7.6 340 88 263
4  |Zirconium Oxide Plant, IREL, MK 7.7 199 113 201
5 |Valliyar river,N8208°40.0”E77°18°31.0” 6.7 86 80.54 120
6 |[Muttom,N8°07°38.6"E77°19°03.7" 7.1 340 142 201
7 [Tank Near Laboratory, IREL, MK 7.5 420 156 220
8 |Guest house out west well, IREL, MK 7.3 130 142 241
9 |Guest house new well, IREL, MK 7.6 360 128 322
10 |Pillaiyarcoil JunctionN8°09°12.8”E77°18°02.5” 7.0 215 99.56 161
11 |Kootumangalam,N8°09°24.0”E77°17°25.6” 7.0 272 113 161
12 |Sea water, IREL, MK 7.8 22500 25803 11096
13 |Colachel,N8°10°02.9”E77°16°07.0” 6.7 86 99.6 80
14 |IRE Drinking Water, IREL, MK 7.1 252 113 140
15 |[Esanthangu 6.7 155 298 241
16 |Kadiapattinam N8°08’11.3”E77°18°19.0” 7.6 318 312 362
17 |Ammandivilai 7.5 57 80.54 80
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RADIOLOGICAL MONITORING AT IREL, MANAVALAKURICHI PLANT (NOVEMBER-2018)

1. Radiation Fields:

Radiation field at different locations in the mining areas and plant measured during the month of
November, 2018, are presented in Table 1. Background radiation field at Guest House ranged from
1.00 t03.00 uGyh-l. Radiation field at the MK beach area is in the range 0.60 -1.40uGyh-l. The
background radiation field inside the Minerals Separation Plant varied from 1.00 to 100.0 uGyh-1.
The maximum fields were at the Monazitesection and Zircon section. Dry mill tailings area showed
radiation field ranging from 30.0 t035.0 uGyhl. Table 2 gives the radiation field in the plant
premises.

2 Air monitoring:

The results of analysis of airborne dust, 232Th and thoron daughters are provided in Table 3. The
gross dust concentration inside the plant varied from 0.13 to 2.40 mgm=3 (mean 0.74+0.63)
(respirable = 25%; TLV= 4 mg.m=3). The higher dust levels were observed at Monazite ground
floorandRutile groundfloor. The air activity due to 232Th varied from 0.001to 0.119Bg.m=3 (mean=
0.020+0.034Bg.m3). The average dust levels are lower than that of previous month and air activities
are higherthan that of previous month. Higher concentrations of airborne thorium were observed at
Monazite Section and Rutile Platform (average 35 % DAC). The average thoron daughter
concentrations were lowthan that of the previous month and varied from 0.22to 4.72(mean = 1.50
+1.26mWL).

3. Environmental Air Samples:

Data of environmental (plant premises) air samples collected from six locations is given in Table 4.
232Th activity in the samples ranged from 1to 4mBgm-3. These values are comparable with the
ambient activity levels in natural high background radiation areas.

The result of the air samples collected using High volume air sampler (Environ Tech) from various
representative locations in the plant premises are provided in Table 5. The sampling duration was 8
hours, continuous. The SPM & RPM varied from 52.12 to 198.81 and 27.51 to 94.05ugm3, respectively.
232Th activityis 0.1mBqg m 3.

4. Analysis of Solid Wastes:

Results of the analysis of tailings from HUP and ETP (ZOP) solid waste are presented in Table6. The
levels are comparable with natural concentrationprevailing in this area.

5. Water quality Analysis:

Water samples were collected from within and outside the plant premises. The details are
provided in Table 7.

Recommendation:

(1) Spilage and accumulation of Monazite rich fraction in MSP is high and contributed higher
radiation exposure. It may be controlled immediately.

Table: 1 Results of the radiation survey of the plant area (November-2018) Radiation field (uGy/ h)

S.No LOCATION MIN MAX REMARKS

1. DWCP,Kottumangalam 1.00 70.0 Drymill temporary strorage
2. HUP ground floor 0.60 1.00

3. HUP first floor 0.60 0.80

4. HUP concentrate 6.00 10.0

5. HUP tailings Area 0.10 0.20

6. Conc.sandgodown 4.00 20.0
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7. F.B.drier area 3.00 9.00
8. Weighing room 0.90 1.30
9. Vibrating screen Section 2.00 7.00 Sand Accumulation
10. Rutile section 3.00 20.0 Sand Accumulation
11. H.T.Plant Section 1.20 15.0 Sand Accumulation
12. lImenite / Rutile readings 3.00 16.0 Sand Accumulation
13. Zircon section 1.00 35.0 Sand Accumulation
14, Monazite exolons Section 10.0 22.0 Sand Accumulation
15. Monazite Section 9.00 100.0 Sand Accumulation
16. Garnet section 8.00 16.0 Sand Accumulation
17. lImenite section 4.00 20.0 Sand Accumulation
18. Monazite silos (ground floor) 8.00 11.0
19. Road infront of godown 2.00 2.50
20. Monazite stores near ETP outside 100.0 120.0
21. New monazite store(outside walls) 20.0 25.0
22. Road out side 2.00 7.00
23. Monazite pumping area 9.00 12.0

Table: 2 Radiation Survey results of the plant premises (November-2018) Radiation field - (uGy/hr)

S.No Location Min Max Remarks
1 In front of Precon&HUP Road 0.80 1.00
2 Dry Mill waste area 30.0 350
3 |ConAyard 6.00 10.0
4 Guest House area 1.00 3.00
5 MK Beach 0.60 1.40
6 Main Gate 1.00 1.30
7 In front of Lab 0.80 1.20
8 In front of Dry mill 2.00 3.00
9 In front ZOP 3.00 4.00
10 In front stores 1.50 1.80
11 In front m/w/shop 1.70 2.00
12 In front of Electrical w/s 1.70 2.00
13 In front of civil section 2.00 2.50
14 In front of canteen 2.00 2.50
15 ETP area 10.0 25.0
16 Raw sand dump (HUP) 1.40 15.0 Drymill tailings
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Table: 3 Air monitoring, Manavalakurichi Plant (November-2018

S No Location _ Dust conc | Thorn daughters 232Th
Location (mgm?3) (MWL) (Bg m=)
1 Vibratory screens platform 0.13 0.26 0.001
2 Vibratory screens Ground floor 0.53 0.47 0.001
3 Weighing room 0.27 1.85 0.004
4 | H.T.Platform East 0.80 1.34 0.008
5 H T Ground floor East 1.07 1.67 0.016
6 H.T.Platform West 0.53 0.98 0.003
7 H.T Ground floor West 0.40 0.22 0.001
8 Rutile Platform 2.40 1.36 0.029
9 Rutile Ground floor 0.27 1.97 0.002
10 Garnet Platform 0.13 0.39 0.010
11 | Garnet ground floor 1.07 1.40 0.013
12 | Zircon section (old) Platform 0.67 0.85 0.007
13 | Zircon Section (Old) ground floor 0.53 2.07 0.022
14 | Zircon section (New) Platform 0.40 0.69 0.001
15 | Zircon Section (New) ground floor 0.13 0.77 0.001
16 | Zircon air tables 0.13 0.55 0.002
17 | Monazite ground floor 1.94 3.53 0.061
18 | Monazite IRMS 1.07 3.96 0.103
19 | Monazite RCBMS 1.60 472 0.119
20 | llmenite Section 0.67 0.87 0.004
Limits TLV: 4.00 DAC: 1WL DAC: 0.22
No of Samples = 29
Average dust conc. = 0.74+£0.63 mg m-3

0. 020+0.034Bgq m-3
1.50 £1.26 mWL

Average air activity (232Th)
Average air activity (Thoron daughters)

Table 4: Air monitoring, plant premises - (November- 2018)

S. No LOCATION Dust mg/m3 Th(B)Mwl 232ThBqm-3
1 In front of Lab 0.13 0.08 0.002
2 In front of ZOP 0.27 0.22 0.003
3 In front of Dry mill 0.67 0.53 0.004
4 In front of Stores 0.80 0.16 0.001
5 In front of E/W shop 0.53 0.12 0.002
6 In front of canteen 0.27 0.08 0.001

Table 5:Air monitoring, Plant premises, using high volume air sample (8 hr duration)(November-2018)

S.No Date Location uqsrzl\?nﬁ uqurF;,\:In-S quserTr]'_s
1 28-11-2018 | Top of Canteen 198.81 94.05 0.0001
2 20-11-2018 | Top of R&D 135.18 73.58 0.0001
3 23-11-2018 | Top of Rest shed 129.50 30.65 0.0001
4 27-11-2018 | Top of civil 134.59 90.82 0.0001
5 22-11-2018 | Top of Dispensary 52.12 27.51 0.0001
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Table6: Analyses of Solid Tailings (October-2018)

imi -1
S.No Location 232Th (Bqg™) MDL(Bgg-1) Regulatory limit (Bag
1 HUP Tailings 0.048 0.022 1.0
2 ZOP solid waste (Plant S.D) Nil Nil Nil

Table: 7 Water Quality parameters of Environmental Water Samples (November-2018)

Sl No Location oK TDS [T.Chlorides [T.Hardness
Ppm Ppm Ppm
1 |Office new well ,IREL, MK 7.2 300 71.1 281
2 |Office old well, IREL, MK 7.1 341 99.6 241
3 |Canteen well, IREL, MK 7.4 370 128 241
4  |Zirconium Oxide Plant, IREL, MK 7.6 370 142 161
5 |valliyar river,N8°08’40.0”E77°18°31.0” 6.0 105 42.6 80
6 |Muttom,N8°07°’38.6”E77°19°03.7” 6.3 370 128 201
7 |Tank Near Laboratory, IREL, MK 7.0 90 711 161
8 |Guest house out west well, IREL, MK 7.3 250 156 241
9 |Guest house new well, IREL, MK 7.5 340 142 222
10 |Pillaiyarcoil JunctionN8°09°’12.8”E77°18°02.5” 6.9 295 85.3 120
11 |Kootumangalam,N8°09’24.0”E77°17°25.6” 6.7 276 99.6 161
12 |Sea Water 7.5 28400 23144 10068
13 |Colachel,N8010°02.9”E77°16°07.0” 6.0 210 99.6 201
14 |IRE Drinking Water, IREL, MK 7.0 200 113 120
15 |Esanthangu,N8°07°54.9”E77°19°43.8” 6.7 350 298 201
16 |Kadiapattinam N8°08’11.3”E77°18°19.0” 7.4 320 298 322
17 |Ammandivilai 6.9 86 42.7 161
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RADIOLOGICAL MONITORING AT IREL, MANAVALAKURICHI PLANT (OCTOBER-2018)

1. Radiation Fields:

Radiation field at different locations in the mining areas and plant measured during the month of
October, 2018, are presented in Table 1. Background radiation field at Guest House ranged from
1.00 t03.00 uGyh-'. Radiation field at the MK beach area is in the range 0.50 -1.20uGyh-!. The
background radiation field inside the Minerals Separation Plant varied from 1.00 to 120.0 uGyh-.
The maximum fields were at the Monazitesection, Monazite Exolon section and Zircon section. Dry
mill tailings area showed radiation field ranging from 30.0 t035.0 uGyh-'. Table 2 gives the radiation
field in the plant premises.

2 Air monitoring:

The results of analysis of airborne dust, 232Th and thoron daughters are provided in Table 3. The
gross dust concentration inside the plant varied from 0.27 to 3.54 mgm=3 (meanl1.05 +0.81)
(respirable = 25%; TLV= 4 mg.m=3). The higher dust levels were observed at Monazite RCBMS,
Monazite IRMS andRutile Platform. The air activity due to 232Th varied from 0.001to 0.081Bg.m-3
(mean=0.012+0.018 Bg.m-3). The average dust levels are higher than that of previous month and air
activities are slightly higherthan that of previous month. Higher concentrations of airborne thorium
were observed at Monazite RCBMS, Zircon [Old] Platform and Garnet Platform (average 20 %
DAC). The average thoron daughter concentrations were higher than that of the previous month
and varied from 0.28 1o 8.33(mean = 2.30 + 2.27mWL).

3. Environmental Air Samples:

Data of environmental (plant premises) air samples collected from six locations is given in Table 4.
232Th activity in the samples ranged from 1to 4mBgm-3. These values are comparable with the
ambient activity levels in natural high background radiation areas.

The result of the air samples collected using High volume air sampler (Environ Tech) from various
representative locations in the plant premises are provided in Table 5. The sampling duratfion was 8
hours, continuous. The SPM & RPM varied from 87.55 to 187.72 and 16.67 to 97.24ugm?3, respectively.
232Th activities are varied from 0.1 to 0.4mBg m 3.

4. Analysis of Solid Wastes:

Results of the analysis of tailings from HUP and ETP (ZOP) solid waste are presented in Tableé. The
levels are comparable with natural concentrationprevailing in this area.

5. Water quality Analysis:

Water samples were collected from within and outside the plant premises. The details are
provided in Table 7.

Recommendation:
(1) Continuous operation of MUP exhaust fans to be ensured to reduce air activity.

(2) Spillage and accumulation of Monazite rich fraction in MSP is high. It may be controlled.

Table: 1 Results of the radiation survey of the plant area (October-2018) Radiation field (uGy/ h)

S.No LOCATION MIN MAX REMARKS

1. DWCP Kottumangalam 3.00 40.0 Drymill waste storage
2. HUP ground floor 1.00 2.00

3. HUP first floor 0.50 0.70

4. HUP concentrate 5.00 8.00

5. HUP tailings Area 0.20 0.30
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6 Conc.sandgodown 6.00 30.0
7 F.B.drier area 3.00 9.00 Sand Accumulation
8. Weighing room 0.90 1.30
9 Vibrating screen Section 1.60 8.00 Sand Accumulation
10. Rutile section 2.00 20.0 Sand Accumulation
11. H.T.Plant Section 1.20 15.0 Sand Accumulation
12. lImenite / Rutile readings 3.00 16.0 Sand Accumulation
13. Zircon section 2.00 50.0 Sand Accumulation
14. Monazite exolons Section 9.00 40.0 Sand Accumulation
15. Monazite Section 6.00 120.0 Sand Accumulation
16. Garnet section 4.00 12.0 Sand Accumulation
17. lImenite section 3.00 13.0 Sand Accumulation
18. Monazite silos (ground floor) 8.00 10.0
19. Road infront of godown 2.00 2.50
20. Monazite stores near ETP outside 80.0 120.0
21. New monazite store(outside walls) 20.0 25.0
22. Road out side 2.00 6.00
23. Monazite pumping area 8.00 10.0

Table: 2 Radiation Survey results of the plant premises (October-2018) Radiation field - (uGy/hr)

S.No Location Min Max Remarks
1 In front of Precon&HUP Road 1.20 1.50
2 Dry Mill waste area 30.0 35.0
3 | ConAyard 5.00 8.00
4 Guest House area 1.00 3.00
5 MK Beach 0.50 1.20
6 Main Gate 0.80 1.60
7 In front of Lab 0.60 0.80
8 In front of Dry mill 1.00 3.00
9 In front ZOP 2.00 5.00
10 In front stores 1.40 1.60
11 In front m/w/shop 1.50 1.70
12 In front of Electrical w/s 1.40 1.60
13 In front of civil section 2.00 3.00
14 In front of canteen 2.00 2.50
15 ETP area 15.0 30.0 Semiprocessed mineral stored
16 Raw sand dump (HUP) 0.50 2.50
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Table: 3 Air monitoring, Manavalakurichi Plant (October-2018)

5. No Location _ Dust conc | Thorn daughters 232Th
Location (mgm?3) (MWL) (Bg m-3)

1 Vibratory screens platform 0.40 0.49 0.001

2 Vibratory screens Ground floor 0.53 0.28 0.003

3 | Weighing room 0.27 2.32 0.001
4 | H.T.Platform East 1.07 0.89 0.003

5 H T Ground floor East 1.33 1.06 0.004

6 | H.T.Platform West 0.80 1.65 0.006

7 H.T Ground floor West 0.27 0.69 0.003

8 | Rutile Platform 2.00 0.85 0.004
9 Rutile Ground floor 0.67 0.98 0.003
10 Garnet Platform 0.53 419 0.024
11 | Garnet ground floor 0.93 3.62 0.010
12 | Zircon section (old) Platform 1.60 1.46 0.024
13 | Zircon Section (Old) ground floor 0.80 1.87 0.012
14 | Zircon section (New) Platform 0.80 3.09 0.009
15 | Zircon Section (New) ground floor 0.80 2.28 0.009
16 | Zircon air tables 1.07 0.53 0.013
17 | Monazite ground floor 0.87 2.97 0.019
18 | Monazite IRMS 2.40 7.80 0.010
19 | Monazite RCBMS 3.54 8.33 0.081
20 | lImenite Section 0.40 0.55 0.003

Limits TLV: 4.00 DAC: 1WL DAC: 0.22
No of Samples = 29
Average dust conc. = 1.05£0.81 mg m3
Average air activity (232Th) = 0.012+0.018 Bgm?
Average air activity (Thoron daughters) = 2.30+2.27 mWL
Table 4: Air monitoring, plant premises - (October- 2018)

S. No LOCATION Dust mg/m3 Th(B)MwI 232ThBgm-3
1 In front of Lab 0.13 0.28 0.001
2 In front of ZOP 0.13 0.33 0.001
3 In front of Dry mill 0.13 0.98 0.001
4 In front of Stores 1.47 0.33 0.001
5 In front of E/W shop 0.27 0.20 0.004
6 In front of canteen 0.27 0.16 0.001

Table 5:Air monitoring, Plant premises, using high volume air sample (8 hr duration)(October-2018)

S.No Date Location SPM RPM 22Th
ugm m-3 ugm m-3 Ba m-3
1 25-10-2018 | Top of Canteen 133.11 60.09 0.0003
2 27-10-2018 | Top of R&D 124.56 63.45 0.0001
3 23-10-2018 | Top of Rest shed 187.72 16.67 0.0001
4 26-10-2018 | Top of civil 183.21 97.24 0.0004
5 24-10-2018 | Top of Dispensary 87.55 49.81 0.0001
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Tableé: Analyses of Solid Tailings (September-2018)

s.No Location 232Th (Bqg-') MDL(Bqg) | Regulatory limit (Bag-!
1 HUP Tailings 0.036 0.022 1.0
2 ZOP solid waste (Plant S.D) Nil Nil Nil
Table: 7 Water Quality parameters of Environmental Water Samples (October-2018)
SL. No Location PH TDS ([T.Chlorides [T.Hardness
Ppom Pom Ppm
1 |Office new well ,IREL, MK 7.3 290 85 201
2 |Office old well, IREL, MK 7.7 350 114 201
3 |Canteen well, IREL, MK 7.4 300 142 281
4 |Zirconium Oxide Plant, IREL, MK 7.6 210 100 161
5 |Valliyar river,N8°08'40.0"E77°18'31.0" 6.5 110 43 120
6 |Muttom,N8007'38.6"E77°19'03.7" 6.8 280 113 280
7 |{Tank Near Laboratory, IREL, MK 6.5 157 81 160
8 |Guest house out west well, IREL, MK 7.0 390 170 161
9 |Guest house new well, IREL, MK 7.4 406 156 201
10 [|Pillaiyarcoil JunctionN8e09'12.8"E77°18'02.5" 7.2 195 113 241
11 |[Kootumangalam,N8°09'24.0"E77°17'25.6" 6.8 263 85 120
12 [Sea water, IREL, MK 7.5 22500 21336 9061
13 |Colachel, N8°10'02.9"E77°16'07.0" 6.8 106 57 80
14 |IRE Drinking Water, IREL, MK 7.4 365 100 211
15 |[Esanthangu,N8007'54.9"E77°19'43.8" 6.3 486 298 281
16 |Kadiapattinam N8°08'11.3"E77°18'19.0" 7.8 710 284 241
17 |Ammandivilai 6.9 65 28 120




30 @

o El Enviro Care”

INDIA PRIVATE LIMITED
15Q 5001 ; 2008 Certifled Company
S0 14001 : 2004 Gariifled Campany
OHSAS : 13041 1 2047 Cartiled Company

ECINN-AAQ-143/03/2019 120.03.2018

: _ M/s. Indian Rare Earths Limited
Customer Name (A Government Of India Undertaking)
& Address Mapavalzkurichi-629252
Kanyakumari District, Tamil Nadu

MW-26/1819 Dt: 10/11/2018
ECI .

15.03.2019

Filier Paper & 25ml Sclution
Ambient Air

Top of Labaratory

Report N

ECI-NN-AAQ-143/03/2019
16.03.2018
6.03.2018
5.03.2018

1. {Ammenia (as NH;) ' pgd’mJ <10 18 11255:Part 08 400
2. |Arsenic (as As) : ng/m® <0.1 : IS 5182:Part 22 6.0
3. |Benzene (CeHe) pgim® ]+ <10 IS 5182:Part 11 5.0
4. |Benzo-a-Pyrine (BaP) ng/m® <10 ' IS 5182:Part 12 . 1.0
5. |Carbon Monoxide (as CQO) mg/m® * <1.2 ECI-SOP-SAM-08 2.0
6. |Lead (as Pb) pg/m* <0.1 IS 5182:Part 22 1.0
7. {Nickel (as Ni) ) ng/m® . <0.1 IS 5182:Part 22 20
8. Nitrogen dioxide (as NO3) |Jgﬁ'n'|3 14.8 IS 6182:Fart 06 g0
S. |Ozone (as Og) gofm® =98 IS 5182:Part 09 180
10, [Particulate Matter (PM 25) pgfm’ 25.1 EPA 40 CFR Part 50 Appendix L 60
11. |Respirable Particulate Matter (PMqo) | po/m® 49.7 1S 5182:Part 23 100
12. |Suiphur Dioxide {as SOgz) ug/m® 71 IS 5182:Part 02 80
«--- End of Report --->
C erlfled By : "% v\°\)/7
Remarks: -- For ENVIRO CARE INDIA PRIVATE LIMITED

(Laboratory Division)

XL gy

_n .
R ZAN Authorized Signatory
Fipms
21 pwision | Fy
b _;; _:1:( !
,-;;. Q}f
CONE mﬂbu\a‘r‘*
“'\-u.._‘___
CHEMMAITe! - +9] {44) 42867084 MADURA] Tel : +91 (452) 435503 COIMBATORE Tel : +91 {422) 42066B5
Mobile ; 9944938637 . Mabile : B2300 | 5870 HMobile : 8056766966

e-mait : ecichenmi@envirocareindiacom  e-mail : lab@envirocareindia.com e-mail ; ecicbe@enviracaraindia.com




INDIA PRIVATE LIMITED
15Q 9001 ; 3008 Carlifiad Cormpany

150 4001 : 2004 Cartilied COmpany
OHSAS ! T Gartifiad GOmD@"Y

e P EEnViro Care”

AMBIENT AIR QUALITY SURVEY

Report No ECI-NN-AAQ-142/03/2019

M/s. Indian Rare Earths Limited
Customer Name. (A Government Of India Undertaking)
& Address . |Manavalakurichi-629252

) Kanyakumari District, Tamil Nadu

MW-26/1819 Dt 10/11/2018
ECI

15.03.2019

Filter Paper & 25ml Solution
Ambient Air

Top of Administrative Building

| ECI-NN-AAQ-142/03/2019
116.03.2019
116.03.2019
{19.03.2019
11S 5182:P14

1. JAmmonia (as NHa) ug/m® <1.0 1S 11255:Part 06 400

il 2. |Arsenic (as As) ng/m® <01 IS 5182:Part 22 6.0
3. |Benzene (CeHs) rg/m® <10’ IS 5182:Part 11 5.0

4, |Benzo-a-Pyrine (BaP) ngfm?® . <1.0 15 5182:Part 12 1.0

5. |Carbon Monexide (as CQ) mg/m® <12 ECI-SOP-SAM-08 20
6. jLead (as Pb) ' wg/m* <0.1 IS §182:Part 22 -~ 1.0
7. iNickel (as Ni) ng/m’ <0.1 IS 5182:Part 22 .20

8. [Nitrogen dioxide (as NO2) pg/m® 13.2 IS 5182:Part 06 80

9. |Ozone (as Oy)- pgim® . <08 IS 5182:Part 09 180
10. |Particulate Matter (PM 25) ug/m’ 227 EPA 40 CFR Part 50 Appendix L 50
11. |Respirable Particulate Matter (PMio} pgfrn? 45.3 1S 5182;Part 23 100

- ||7 2. |Sulphur Dioxide (a5 S0D2) ) pafm? B.5 . IS 5182:Part 02 80

<--- End of Report -—>

g,,nfled By: % qm”7

Remarks : -- For ENVIRO CARE INDIA PRIVATE LIMITED
(Laboratory Division)

\1\51 P_ﬂ,} \ﬁzg— ‘1

J o T Authorized Signatory
() !
o =
% 3
A
% .
* papu®
\‘___ -
CHEMMAI Tel :_.‘|-9| (44) 42867084 MADURAITe] - +91 (452) 4355103 COIHEA‘I’DRET‘eI :+9|_{421) 4206686
Mabile ; 9344938637 Matile ; 8220015670 Maobile : BO56766966

e-mail : ecichennai@endracareindim.com  e-mail : kb@envirocareindiacom e-mail ; ecicbe @ enviracareindiacom
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d Enviro Care”

INDIA PRIVATE LIMITED

150 0001 : 2008 Cartiled Company
150 14004 ; 2004 Cartifled Company
DHAAS : 18001 : 2007 Cerlillad Company

AMBIENT AIR QUALITY SURVEY

CLNN-AAQ-144/03/2019 [Répoit Date : “{20.03.2018

M/s. Indian Rare Earths Limited

(A Government Of India Undertaking)
Manavalakurichi-629252
Kanyakurnari Distrct, Tamil Nadu

|Mvv-26/1819 Di: 10/11/2018

Customer Name
& Address

| ECI-NN-AAQ-144/03/2019

ECI

15.03.2019

6.03.2018

6.03.2018

Filter Paper & 25ml Solution

]19.03.2010

Ambient Air
Top of Civil Workshop Building

1. JAmmgenia (as NHa) R pglm“‘ <10 - IS 11255:Panl 06 400
2, |Arsenic (as As) - ng/m* <0,1 IS 5182:Part 22 8.0
3. |Benzene {CeHe) - : ug/m"’ <1.0 IS 5182:Part 11 5.0
4. ]Benzo-a-Pyrine (BaF) ng/m* <1.0 1S 5182:Part 12 1.0
5. |Carkon Monoxide (as CO) mg/m® < 1.2 ECI-SOP-SAM-08 2.0
6. [Lead (as Pb) uglfm® <01 i5 5182:Part 22 1.0
7. |Nickel fas Ni) ng/{rfi <01 15 5182:Part 22 20
8. |Nitrogen dioxide (as NO3) g/m’ 14.5 IS 5182:Part 05 80
9. |Ozone {as 03) Mg/m® <0.8 IS 5182:Part09 . 180
10. {Particulate Matter (PM 2.5} pgim? 25.5 EFA 40 CFR Part 50 Appendix L 60
11. |Respirable Particulate Matter (PMyg} | pg/m® 48.1 IS 5182:Part 23 100
12. |Sulphur Dioxide (as 80a3) pgim® - 8.7 IS 5182:Part 02 . BO
k.\ , <--- End of Report ---> I
. crified By 1 P, o7 :
- '|Remarks : - ,

For ENVIRO CARE INDIA PRIVATE LIMITED
' {Laboratery Division)
\.\ DMP.P/" \ﬁ— '\.M

(q. <", Autherized Signatory
B \<
OVISION | =,
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N &
~ Thrgpgan

.
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3
.

[
n

CHENNAITal :+9| (44) 42357004 MADURAITel ; +21 (452) 4355 |I03 COIMBATORE Tel : +91 (412) 4205685
Muobite : 9944938837 Mabille : 82200 15870 Mabile ; 8056766966
e-tnail : ecichennai@envirocaveindiacom  ¢-mail : hb@emvirocareindia.cam e-mail :edicbe@enviracareindia com
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®
4 Enviro Care”

INDiIA PARIVATE LIMITED
1S0 3081 : P08 Cartithed Company
150 14801 : 2004 Carllfiad Company
18051 Zﬂﬂf&tﬁﬂwdcnmpany

OHYAS :

AMBIENT AIR QUALITY SURVEY

Réport N ECI-NN-AAQ-145/03/2019 GE il20.03.2019
: M/s. Indian Rare Earths Limited

Customer Name (A Government Of India Undertaking)

& Address - [Manavalakurichj-629252

Kanyakumari District, Tamil Nadu
MW-26/1819 Dt; 10/11/2018 52
cl -’

156.03.201¢

Filter Paper & 25ml Solution
Ambient Air '
Top of Canteen Building

ECI-NN-AAQ-145/03/2019
116.03.2019
5.03.2019
{19.03.2019
|'s 5182:P14

Ammonla (as NHg) <1.0 IS 11255:Part 06 ) 400
Arsenic (as As) < 0.1 IS 5182:Part 22 B.0
Benzene {CsHe) <10 IS 5182:Part 11 5.0
Benzc-a-Pyrine (BaP) <10 IS 5182:Part 12~ 1.0
Carbon Monoxide (as CO) mgr‘m‘J <1.2 ECI-SCF-SAM-08 : 2.0
Lead {as Pb) ' pgim® <0.1 IS 5182:Part 22 1.0
“{Nickel {as Ni) ng/m* <01 IS 5182:Part 22 20
Nitrogen diokide (as NOz) - |.lg{’r1'1a ] - 16,3 18 5182:Part 06 80
Ozone (as Oz) pofm®, <0.8 IS 5182:Part 09 180
Particulate Matter {(PM 25) . ugf‘m:i 281 . EPA 40 CFR Part 50 Appendix L 60
Respirable Parliculate Matter (PMs} | pg/m® 556 IS 5182:Part 23 100
Sulphur Dioxide (as 89."1) 1 Hg/m* 8.1 IS 5182:Part 02 80

. For ENVIRO CARE INDIA PRIVATE LIMITED
{Laboratory Division)

- ey

Authorized Signatory

CH‘ENNJM Tel: #91 (44) 42867084 MADURAI Tal : #51 (452) 435510) COIMBATORETal : +91 (422) 4206684
Mabile : 9344338637 ' Mobile : 82200] 58¥0 Mabile : BO56756566
e~mail-: ecichennaifenviracareindis.cam  e-mad : lab@envirecareindia.com e-mail : ecicbe@enviracareindia.com




AR _ » d Enviro Care”
Rl INDIA PRIVATE LIMITED

130 900 ; 2008 Carlilied Company
1S0 14001 : 2004 € e rifbed Company
OHSAS : 18001 : 2007 Certiffad Campany

AMBIENT AIR QUALITY SURVEY

- |[ECI-NN-AAQ-44/0312019

Customer Name
& Address

‘|Karyakumari District, Tamil Nadu

M/s. Indian Rare Earths Limited
{A Government Of India Undertaking)
Manavalakurichi-629252

MwW-26/1819 Dt: 10/11/2018

HEC|-NN-AAQ-44/03/2018

ECI

128.02.2019

27.02.2019

128.02.2019

Filter Paper & 25mi{ Sofufion

4.03.2019

Ambient Air

1S 5182:P14

[Top of Administrative Building

1. |Ammonia (as NH3) pg/m . IS 11255:Part 08
2. |Arsenic (as As) ng/m® < 0.1 IS 5182:Part 22 6.0
3. |Benzene (CeHs) ug/m® <1.0 IS 5182:Part 11 5.0
4. |Benzo-a-Pyrine (BaP) ng/m® <1.0 IS 5182:Part 12 1.0
5. |Carbon Monoxide (as CO)° mg/m® <1.2 ECI-SOP-SAM-08 2.0
II 6. {Lead (as Pb) pgfm® < 0.1 IS 5182:Part 22 1.0
7. [Nicke} (as Ni) ngfm® <0.1 1S 5182:Pan 22 20
8. |Nitrogen dioxide {as NOz} ug/m® 12.8 1S 5182:Part 06 80
9. |Ozone (as O3) vafm® <938 iS 5182:Part 09 180
10. |Particulate Matter (PM 2.5) po/m® 214 EPA 40 CFR Part 50 Appendix L 60
11. |Respirable Particulate Matter (PM1o) pg/m® 38.5 IS 5182:Part 23 100 -
12, |Sulphur Dioxide (as SO2) pgfm® 6.2 __ Is5182Part 02 80

o N

_arified By :

—

<--- End of Report --->

(F). \l"\W.
v .

Remarks : - -

For ENVIRO CARE INDIA PRIVATE LIMITED

(Laboratory Division}

L A/
Authorized Signatory

MADURAI Tel : +91 (452) 4355103 COIMBATORE Tel : +91 {422) 4206886
Mohile : 822001 5870 MaobHe : 8056766966
e-mail : lab@envirocareindiz.com a-mail ; ecichbe@envirocareindia.com

CHEMNAL Tal: +91 (44) 42867084
Mobile ; 9944938437
e-mail : eclchennal @envirecareindis.com
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d Enviro Care”

INDIA PRIVATE LIMITED

150 3001 : 2008 Conlfied Company

AMBIENT AIR QUALITY SURVEY

=0 14001 ; 2004 Certilied Company
Carifled

*|ECI-NN-AAQ-45/03/2019

. {|os.03.2010

Customer Name
& Address

M/s. Indian Rare Earths Limited
{A Government Of Indid Undertaking)
Manavalakurichi-629252

Kanyakumari District, Tamil Nadu
MW-26/1818 Dt: 10/11/2018

TECI-NN-AAQ45/03/2019

ECI

§.02.2019

27.02.2019

Filter Paper & 25ml Solution

Ambient Air

ﬁemarks : ﬂff

For ENVIRO CARE INDIA PRIVATE LIMITED
{Laboratory Division)

Top of Laboratory
1. |Ammonia (as NHs3) pgfm® <1.0 IS 11255:Part 08 400
| 2. |Arsenic (as As) ng/m® <04 1S 5182;Part 22 5.0
3. |Benzene (CsHe) bg/m® 1.0 1S 5182:Pari 11 5.0
4. |Benzo-a-Pyrine (BaP) ng/m® - <10 IS 5182:Part 12 1.0
5. |Carbon Monoxide (as CO) mg/m® <12 ECI-SOP-SAM-08 2.0
6. |Lead (as Ph) pgim® <0.1 1S 5182:Part 22 1.0
i 7. Inickel (as N ngim® - <0.1 S 5182:Part 22 - 20
| 8. {Nitrogen dicxide (as NO2) ug/m’ 143 IS §182:Part 08 80
8. |Ozone (as Os) Hg/m’ <98 IS 5182:Part 09 180
10. |Particulate Matter (PM 2 5) ygfm® 24.8 EPA 40 CFR Part 50 Appendix L 60
11. ]Respirable Particulate Matter (PMsg) ug/m® 48.2 IS 5182:Part 23 100
| 12. | Sulphur Diexide (as SOz) ug/m® 6.9 _ IS 5182:Part 02 80
- : <--- End of ort ---
_erified By : 71> ‘u'?‘Vb B ndorkes

R 2 23— W‘\l
S 4‘5‘\_ Authorized Signatory
Sf Lab oy
=\ DIVISION _%

O
TN gaaue® -

CHENNAITe :+91 (44) 42867084

Mobile : 9544938637

e-mail ; geichennaif@envirocareindia.cem

Moblle : 82200 | 5870
a-mail ; [ab@envIrecarelndia.com

MADURAITa 1 #91 {452) 4355103 COIMBATORETel 1491 {412} 4205885
Mobile : BO56T64966
g-rrail ; eclche@envirocarsindia cam
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INDIA PRIVATE LIMITED

130 9001 : 2008 Certiltad Company

150 14001 : 2004 CertiNed Company
DHRSAS : 18001 : 2007 Carliled Company _
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AMBIENT AIR QUALITY SURVEY

ECI-NN-AAQ-46/03/2019 IR 105.03.2019
o M/s. Indian Rare Earths Limited ‘
Customer Name (A Government Of India Undertaking)
& Address Manavalakurichi-629252

Kanyakurmari District, Tamil Nadu
MWV-26/1819 Dt: 10/11/2018 '
ECI '
27.022019

Filter Paper & 25m! Solution
Ambient Air

Top of Civil Work Shop Building

|ECI-NN-AAQ-46/03/2010

1. |Ammonia (as NHa) < 1.0 1S 11255:Parl 06 400
2. |Arsenic {(as As) ng/m® <01 IS 5182:Part 22 6.0
3. {Benzene {CeHs) - pg/m® <10 IS 5182:Part 11 5.0
[| 4. i{Benzo-a-Pyrine (BaF) ng/m® < 1.0 1S 5182:Part 12 1.0
|| 5. |carbon Monaxide (as CO) - mg/m® <12 . ECI-SOP-SAM-08 2.0
6. |Lead {as Pb) ugim? <01 IS 5182:Part 22 1.0
7. |Nickef {as Ni) ng/m’ < 0.1 IS 5182:Part 22 20
8. |Nitrogen dioxide {as NO3) pg/m® 13.1 IS 5182:Part 08 80
9. - |0zone (as O3) ' (g/m® <9.8 1S 5182:Part 09 180
10. |Particulate Matter {(FM 25) ugfm® 232 EPA 40 CFR Part 50 Appendix L 60
11. |Respirable Particulate Matter (PMig) | pgm® |- 41.7 IS 5182:Part 23 100
12. {Sulphur Diaxide {as SO2) __pgfm3 . b5 IS 5182:Part 02 . 80

<--- End of Report --->

(_irified By : " W./?

1Remarks : -

For ENVIRO CARE INDIA PRIVATE LIMITED
(Lahoratory Division)

;;\ig itla L 3 "1 ‘@F\’\I‘\J
.;__s“ l;"'fp Authorized Signatory

\"4-\,

Lmsm J

-u.‘
S’
= Haz e
L
CHEMMNAITel : +2| (44) 42867084 MADURAI Tal : +9] [452) 4355001 COIMBATORE Tol : +71 {422) 4206684
Mohbila : 9944938617 Mabile : 822001 5870 Mabile : 8056765966

e-mail : ecichennal@enviracareindiacom  e-mail : lab@envirocarsindia.com e-mail : eciche@envirocaraindin.com
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INDIA PRIVATE LIMITED
1SQ 00 ; 2008 Cerlilled Campany
LS50 14001 : 2004 Gerlifed Coampany
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AMBIENT AIR QUALITY SURVEY

ECI-NN-AAQ-47/03/2019 IR
. M/s. Indian Rare Earths Limited
Customer Name (A Government Of India Undertaking)

& Address ' . |Manavalakurichi-829252
. Kanyakumari Disirict, Tamil Nadu

W-26/1819 Dt 10/11/2018
ECI

127.02.2019

Filter Paper & 25mt So[uhon
Ambient Air

Top of Ganteen Building

ECI-NN-AAQ-47/0312018

S 5182:P14

1. |Ammonia (as NHs) ugim® <1.0 IS 11255:Part 06 400
2. |Arsenic (as As) ) ng/m’ <01 IS 5182:Part 22 6.0
3. - |Benzene (CgHg) ) ug/m® <1.0 IS 5182:Part 11 5.0
4." |Benzo-a-Pyrine (BaP) _ ng/m® <1.0 15 5182:Part 12 1.0
5. |Carbon Monoxide (as CO} magim® |- <1.2 ECI-S0P-5AM-08 2.0
6. |Lead (as Pb) : ' ugim® C <04 IS 5182:Part 22 . 1.0
7. INickel (as Ni) ' ng/m® - <0.1 IS 5182:Part 22 & 20
8. [Nitrogen dioxide {as NO3) pg/m® 15.6 IS 5182:Part 08 80
L 9, |Ozone (as Os) : ' He/m® | <98 1S 5182:Part 09 180
10. [Particulate Maiter (PM zs5) pgfm® 273 EPA 40 CFR Part 50 Appendix L €0
11. |Respirable Particulate Matter (PM10) |  pg/m® © 562 IS 5182:Part 23 100
" 12. |Sulphur Dioxide (as SOz ug/m® 7.9 IS 5182:Part 02 80

<=== Engd of Repog’t ———

‘l‘lf' ed By : ‘Y5 g
- Remarks —-e'/ ‘ For ENVIRO CARE INDIA PRIVATE LIMITED
{Laboratory Division)

etlie s S-S T P o
. %, %

e T - .
,f;.}/ ~ e Authorized Signatory
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1. ;'. 15 \r"
t‘f;\ DU gD “.'
\‘-"'i;'*\ IS
L —
N P
CHENMNAITei : +91 {44) 42867084 MADURAITel : +91 {452) 4355103 COIMBATCRE Tel ; +9] (422) 4206686
Mobile : 9944938637 Msbile :8220015870 Mabile : 8056766966

mall : ecichennai@envirocareindiacom  e-mail :lab@envirocareindia.com e-mak : ecicbe@envi mmramdra.corrl
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INDIA PRIVATE LIMITED

|50 9001 ; 2008 Cerlified Company
|5G 44001 - 2004 Certfied Company
1 ; 2007 Certified Company
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AMBIENT AIR QUALITY SURVEY

ECI-NN-AAQ-218/01/2019 I [12.01.2018
M/s. Indian Rare Earths Limited

Customer Name (A Govemment Of india Undertaking)

& Address Manavalakurichi-629252

Kanyakumari District, Tamil Nadu

- IMw-26/1819 Dt 1011172018 §
ECI

08.01.2019

Filter Paper & 25ml Solution
Ambient Air

Top of the Adminisirative Bu1|ding

|ECI-NN-AAQ-218/01/2018
09.01.2019

05.01.2019

J12.01.2019

IS 5182:P14

1. |Ammania (as NHa} - pgim® <1.0 |s 11265:Part 06 400
2. |Arsenic (as As) ngim® <01 IS 5182:Part 22 6.0
3, |Benzene (CsHs) gg/im® <10 IS 5182:Part 11 5.0
4. |Benzo-a-Pyrine (BaP) | ngim® <10 IS 5182:Part 12 1.0
5. |Carbon Monoxide (as CO) - mg/m® <12 ECI-SOP-SAM-08 2.0
6. |Lead (as Pb) pg/m® < Q.1 iS 5182:Part 22 1.0
7. |Nickel (as Ni) ng/m® <01 1S 5182:Part 22 20
| 8. [Nitrogen dicxide (as NO,) pgfm® 13.1 IS 5182:Part 06 80
9. |Ozone (as Os) pg/m® <08 IS 5182:Part 09 180
10, |Particulate Matter (PM 2} pg/m® 22.1 EPA 40 CFR Part 50 Appendix L 60 -
' 11. [Respirable Particulate Matter (PMq) pgim? 456 iS 5182:Part 23 100
| 12. [Sulphur Dioxide (as SDz) " pg/m® 6.5 IS 5182:Part 02 80
<--- End of Report --->
srified By 3 \J WAL )
Remarks : -- For ENVIRO CARE INDIA PRIVATE LIMITED
(Labaratory Division}
\t\ 1A, oy, L 1 YA
f&_ Authorized Signatory
:’.
9.“- DNIS!O &
7 -3-‘"
G &/
#Anuaa\* :

CHENNAL Tel : +91 {44) 428567084 MADLIRAI T :+01 {(453) 4355103 COIMBATORE Tel : +51 (412} 4206686
Mabibe : 3944538437 Mobile : 52200 | 587¢ Mabile : BI567 66966
-mail ; ecichennzi@envirocarelndin.com  e-mail ; lab@envirocareindia.com g-mail : eciche @envirocareindia zam
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@
& Enviro Care®

INDJA PRIVATE LIMITED

150 9001 : 2008 Conified Company
W50 14009 1 2004 Contl{ind Company
Bor

AMEIENT AIR QUALITY SURVEY

4| ECI-NN-AAQ-219/01/2019

Ni/s. Indian Rare Earths Limited
(A Govemment Of India Undertaking)
Manavalakuricht-629252
Kanyakumari District, Tamil Nadu

MW-26/1819 Dt: 10/11/2018
ECI

Customer Name
& Address

ECI-NN-AAQ-219/01/2018
09.01.2019
00.01.2019
12.01.2019
IS 5182:P14

1. JAmmonia (as NHa) Lg/m® <10 IS 11255:Parl 06
2, |Arsenic (as As) ng/m* T« IS 5182:Part 22 : 8.0
3. |Benzene (CeHs} pg/m® <1.0 1S 5182:Part 11 5.0
4, |Benzo-a-Pyrine (BaP) ng/m® <1.0 IS 5182:Part 12 1.0
5. ]cCarbon Monoxide (as CO) mg/m® <12 ECI-SCP-SAM-08 20
8. |Lead (as Pb) mg/m® <0.1 IS 5182:Part 22 1.0
7. INickel (as Ni) ngim® <0.1 IS 5182:Part 22 20
8. |Nitrogen dioxide (as NO3) ug/m® 127 IS 5182:Part 0B 80
9, |Ozone {as Og) pg/m® <08 1$ 5182:Part 09 180
[ 10. |Particulate Matter (PM 2s) ug/m* 21.5 EPA 40 CFR Part 50 Appendix L 80
11. |Respirable Particulate Matter (PMio) | pg/m® 40.6 - IS 5182:Part 23 100
12, |Sulphur Dioxide (as SOz_)__ pgim® 6.9 IS 5182:Part 02 80
,‘erifiéd By : g\J /%[u‘ﬂ"”( ) <--- End of Report, --->
Remarks : --- For ENVIRO CARE INDIA PRIVATE LIMITED
- . {Laboratory Division)

9 ~
23/’“\’%\ B . € BRI A

LAD \r‘j_ b Authorized Signatory

o . X

CHENMAITel : +71 (447 42847084 - MADLURAITel :+91 (451) 4355103 COIMBATORETel : +21 {422) 4206636
Mabile ; ¥949930637 Mobile : 82200 5870 Mabile : 8056756966
e-mail - edchenmiffenviromreindia.com  email : lab@emirosarsindia.com &-mail ; ecicbei@envirocareindia.com




. 40 . ™
| El Enviro Care
’ i INDIA PRIVATE LIMITED
o :__ . ) - 1509001 : 2008 CertMad Company

150 14001 : 2004 Cenlilod Sompany
OHIAS : 18004 : 2007 Certified Company

12.01.2019

Mfs. Indian Rare Earths Limited

Customer Name (A Government Of India Undertaking)

& Address Manavalakurichi-5629252
Kanyakumari District, Tamil Nadu

ECI-NN-AAQ-220/01/2019
109.01.2019
09.01.201¢

1. [Ammonia (as WHy) pg/m® <10 IS 11255:Part 06 400

[| 2. |Arsenic (as As) ng/m® <Q.1 IS 5182:Part 22 6.0

| 3. [Benzene (CsHe) pgim® <1.0 IS 5182:Part 11 5.0

| 4. |Benzo-a-Pyrine (BaP) hg/m® <1.0 IS 5182:Par 12 1.0

5. |Carbon Monoxide (as CO) mg/m"” <1.2 ECI-SOP-SAM-08 20

8. |Lead {(as Pb) vg/m® <01 IS 5182:Part 22 1.0

7. INickel {as Ni) ngfm® < 0.1 IS 5182:Part 22 20

| 8. |Nitrogen dioxide (as NO2) pgm® | 15.5 IS 5182:Part 06 80

[| 9. |0zone (as 0g ] po/m® <938 IS 5182:Part 09 180

10. {Particulate Malter (PM 2.5) pg/m® 28.8 EPA 40 CFR Part 50 Appendix L 60

11. |Respirable Particulate Matter (PMyo) | pg/m® 54,3 IS 5182:Part 23 100
12. [Sulphur Dioxide (as SO5) pa/m® 7.8 . 1S 5182:Part 02 80 |

<--- End of Report --->

d”erified By : N -/SCU"—MM :
[‘R’emarks $ - For ENVIRO CARE INDIA PRIVATE LIMITED
(Laboratory Division)

L WO » L}Xil—wm

/&V\fftr Authorized Signatory

: : 685
CHEMNAITel : +2¢ (44) 42067084 MADURAI Tl : +91 (452) 4355103 COIMBATORE Td : +5| (422) 4206
Mobile : 9944938637 Mobila : 82200 | 5870 Mobite :805676696§ )
e-mail : ecichenneii@enviroczreindia.com  e-mail : labiflenviro@reindia.com g-mail ; esicbe@enviromreindiacom




®
S _ | 4 Enviro Care”

INDIA PRAIVATE LIMITED

190 5404 ; 2008 Caritfmd Company
190 12001 - 2004 CeAifwd Campany
HSAS : 18001 : 2007 Genlfed Company

AMBIENT AIR QUALITY SURVEY
{ECI-NN-AAQ-221/01/2019 |rE
Mis. Indian Rare Earths Limited
Custamer Name (A Govemnment Of India Undertaking)
& Address Manavalakurichi-629252

Kanyakumari District, Tamil Nadu
MW-26/1819 Dt 10/11/2018 . ECI-NN-ARAQ-221/01/2019
ECI ; ! 09.01.2019

08.01.2019 7 :

Filter Paper & 25ml Solution :
Ambient Air Sampin Et S 5182.P14
Top of the Canteen Building

1. |Ammonia (as Nry) — IS 11255:Part 08

[[ 2. {Arsenic (as Ag) ng/m° <0.1 IS 5182:Part 22

[| 3. |Benzene (CeHy) pg/m® <1.0 IS 5182:Parl 11
4. |Benze-a-Pyrine (BaF) ng/m° <10 IS 5182:Part 12
5. [Carbon Monoxide (as CO) mg/m® <12 ECI-S0P-SAM-08 2.0
8. |Lead (as Pb) I pgim® <0.1 IS 5182:Part 22 1.0
7. {Nickel {as Ni) ng/m® <01 1S 5182:Part 22 20
8. {Nitrogen dioxide (as NOg) ug/m® | . 138 IS 5182.Part 06 80
9. '[Ozone (as O3 - palfm® <98 IS 5182:Part 09 180
10. {Particulate Matter (PM 25) pgim® 25.1 EPA 40 CFR Part 50 Appendix L 60
11. |Respirable Particulate Matter (PMyp) |  pg/m* 48.6 IS 5182:Part 23 100
12, Sulphur Dioxide (as SOz) pg/e® 7.1 IS 5182:Part 02 80

<mm m——l
:(,\!a.riﬁed By : pJ ‘W' End of Report
Kemarks: -- For ENVIRO CARE INDIA PRIVATE LIMITED

(Laboratory Division)

AT Ay

Authorized Signataory

CHENMA] Tel ; +91 (44) 41867084 MADLRAITe) :+91 (452) 4355103 COIMBATORE Tel : +91 (422) 4208686
Maobile : 9944938537 Mobile : 2200 5870 Mcbile ; 30567669“.# L
e-mail : edchenmai@envirocareindizcom  g-mail ; lab@envirocarzindiz.com e-rmalf : ecicbe@enviromarcindia.com




TAMILNADU POLLUTION CONTROL BOARD
Advanced Envir_onmental Laboratory, Tirunclvcliv»lﬁ-., : o A

AMBIENT AIR QUALITY SURVEY REPORT Or ANALYSI
Report No. 19/AEL-TNV!AAQS;‘2{!18 - 2013 Dated: 05.12 2018 B

1. Name of the Industry : Mfs._lndlan Rare Earths LIlTlIth
2. AddressoftheIndustry  :  Manavalakurichi Post,
. ' _ Kanyakuinari District.
3, DateofSurvey -0 - £ 27112018&28112018
4. Durition of survey ¢ 'Shours Co
. 5. Category/Classification Red Large
6. Landuse classiﬂ;_ation' -
o ) ) Meteorological Conditions - e 2
: . Ambient . Mia Max . |  Relative - -Min - | "Max
,C . Temperature (°C) _ 26 ) 31 | Huidity (%) - 60 78.
' Weather condition, ~ Partially Cloudy “ Rain Fall (mm) oo Nl .
Predominant Wind '[ South West o Norih East *, . | . Mean Wind e = ’
Direction - | : Speed (Km!hr} - L

AMBIENT AIR OUALITY SURVEY. RESULTS I

. S _ | 5 - . Pollutants
. . A . T o = 3}
St Location of the sampling station o g3 go - {pg/m
Yo | - 2 |85 |55 T ] SOv| N0,
., E - 'E .; - -a @-E . . 1 i
. 2 &8 | &%
o \_!:. '_i-ﬁ;?. - . %E .
[ On fop of Leboratory Bullding - |- Werlh - | 100 .| 4 | 16003 | 1003 | 11|
7. [Gntop Administrative block Norih Bast | 150 i ots [zews |01 | 7
3. | Ontop of civil department building 1 -Bast | 150 4 9110 13,04 [ 26
4. [ On'fop of guest house building | SowhEast | 1000 | 4. | 7330 | 50 | 9.14
5, | On top of building at canteen : South West | 100, 3 979 | 475 | 166
C Naote: * With respect to major emission somrees. - - L h L
The analyncal rcsults are restncted to'the samphng penod of 8 hrs :
Test Performed ' ) Test Method
PMiy - | IS 5182 ('Part23) — 2006 . C , :
. SOQ; | Modified west~Graeke /IS 5183 ; (PartZ) ZODIRA 2012 o ok
o NOp - - f Jacobst ‘Hochhi¢iser/ 1S 21 82:(Part 6) - 2006 RA : 2012, . |- : i

|

Page no.2 of 1}

S . . e e T e e e s B i
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Tele : 0484-2575930,2108730
Fax: 0484-2540108
(M) 9446238504

JE S ‘ ' 0 E-mail: jescolabl@yahoo.co.in

(Environmental Laboratory approved by K.S.P.C.B.)
Vellackal Buliding, Club Junction, Pookattupadi Road, Edappally P. O.
P. B. No, 2204, Cochin - 682 024

ANALYSIS REPORT
Client M/s. Indian Rare Earths Ltd,
: Manavalakurichi,
' Kanyakumari Dt ,
Source of Emission Ambient Air Quality Monitoring
Date of Sampling 24-10-2018 & 25-10-2018 (24hrs)
C. Report date 30-10-2018
Report No AAQM/2018/10/071
| ocation Top of Guest House Building
SL No Particulars Unit Value | Limit
1 Particulate Matter (PMq) microgm/in3 57.1 100
2 Particulate Matter (PM 1 s) microgm/m3 174 60
3 Sulphur Dioxide (SO 2} microgm/m3 5.0 80
4 Nitrogen Dioxide (NO 3) microgm/m3 10.8 80

+ Ambient Air Quality Monitoring « Stack Emission Monitoring = Work Area Monitoring
* Noise & Illumination Level Monitoring « Drinking Water Analysis » Effluent Water Analysis* EIA & EMP Preparation
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Tele : 0484-2575930,2108730

PN Fax: 0484-2540108
(M) 9446239504
JE S C O E-mail: jescolabl@yahoo.co.in
~—— .
(Environmental Laboratory approved by K.S.P.C.B.)
Vellackal Building, Club Junction, Pookattupadi Road, Edappally P. O.
P. B. No. 2204, Cochin - 6382 024
ANALYSIS REPORT
Client M/s. Indian Rare Earths Lid,
Manavalakurichi,
Kanyakumari Dt ,
Source of Emigsion Ambient Air Quality Monitoring
( E Date of Sampling 24-10-2018 & 25-10-2018 (24hrs)
] Repori date 30-10-2018
Report No AAQM/2018/10/07/2
Location Near Workers Rest Room
SL No Particulars Unit Value | Limit
| Particulate Matter {(PMq) microgm/m3 59.2 100
2 Particulate Matter (PM 1 5) microgm/m3 18.9 60
3 Sulphur Dioxide (SO 3) microgm/m3 4.5 80
4 Nitrogen Dioxide (NO ) microgm/m3 11.6 30

. * Ar:nbient Air Qualily Monitoring » Stack Emission Monitoring = Work Area Monitoring
= Noise & lilumination Levej Monitoring » Drinking Water Analysis = Effiuent Water Analysis+ EIA & EMP Preparation
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Tele ;: 0484-2575830,2108730
Fax: 0484-2540108

(M) 9446239504
JE S‘ O E-mail: jescolab1@yahoo.co.in

(Environmental Laboratory approved by K.S.F.C.B.)
Vellackal Building, Club Junction, Pookattupadi Road, Edappally P. O.
P. B. No. 2204, Cochin - 682 024

ANALYSIS REPORT
Client M/s. Indian Rare Earths Ltd,
Manavalakurichi,
Kanyakumari D1,
Source of Emission Ambient Air Quality Monitoring
. Date of Sampling 24-10-2018 & 25-10-2018 (24hrs)
’ Report date 30-10-2018
Report No AAQM/2018/10/07/3
Location Top of Laboratory Building
SL No | Particulars Unit Value | Limit
1 Particulate Matter (PM,0) microgm/m3 71.5 100
2 Particulate Matter (PM 1 5) microgm/m3 21.4 60
3 Sulphur Dioxide (SO 2) microgm/m3 3.6 80
4 Nitrogen Dioxide (NO 3) microgm/m3 12.2 80

+ Ambient Air Quality Monitoring ~ Stack Emission Monitoring « Work Area Monitoring
*= Noise & [llumination Level Moniforing » Drinking Water Analysis = Efffuent Water Analysis« EIA & EMP Preparation
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Tele : 0454-2575930,2108730
Fax: 0484-2540108

(M) 9446239504
JE S C O E-mail: jescolab@yahoo.co.in

(Environmental Laboratory approved by K.S.P.C.B.)
Vellackal Building, Club Junction, Pookattupadi Road, Edappally P. O.
P. B. No, 2204, Cochin - 682 024

ANALYSIS REPORT
Client M/s. Indian Rare Earths Lid,
Manavalakurichi,
Kanyakumari Dt ,
C: Source of Emission Ambient Air Quality Monitoring
- Date of Sampling 24-10-2018 & 25-10-2018 (24hrs)
Report date 30-10-2018
Report No AAQM/2018/10/07/4
| ocation Top of Canteen Building
SL No Particulars Unit Value | Limit
1 Particulate Matter (PM,0) microgm/m3 772 100
2 Particulate Matter (PM 4 5) microgm/m3 23.8 60
3 Sulphur Dioxide (SO 2} microgm/m3 6.0 80
4 Nitrogen Dioxide (NO ,) microgm/m3 12.8 80

) » Ambient Air Quality Monitoring » Stack Emission Monitoring » Work Area Monitoring
* Noise & Illumination Level Monitoring * Drinking Water Analysis » Effluent Water Analysis= EIA & EMP Preparation
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Tele : 0484-2575930,2108730
Fax: 0484-2540108
(M) 9445238504

JE S ( ' O E-mail: jescolabl@yahoo.co.in

(Environmental Laboratory approved by K.S.P.C.B.}
Vellackal Building, Club Junction, Pookattupadi Road, Edappally P. O.
P. B. No. 2204, Cochin - 682 024

ANALYSIS REPORT
Client M/s. Indian Rare Earths Lid,
Manavalakurichi,
Kanyakumari D1,
Source of Emission Ambient Air Quality Monitoring
Date of Sampling 24-10-2018 & 25-10-2018 (24hrs)
. Report date 30-10-2018
’ Report No AAQM/2018/10/0711
Location Top of Guest House Building
SL No ' Particulars Unit " Value | Limit
1 Particulate Matter (PMp) microgm/m3 57.1 - 100
2 | Particulate Matter (PM 35) microgm/m3 17.4 60
3 Sulphur Dioxide (SO 1) microgm/m3 5.0 80
4 | Nitrogen Dioxide (NO ,) microgm/m3 | 10.8 80
C ALYST

_ Ambient Alr Quality Monitoring + Stack Emission Monitoring » Work Area Monitoting
* Noise & Hlumination Level Monitoring + Drinking Water Analysis = Effluent Water Analysis« EIA & EMP Preparation
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Tele : 0484-2575930,2108730
Fax: 0484-2540108

(M) 9446239504
JE S ‘ 0 E-mail: jescolab1@yahoco.co.in

(Environmental Laboratory approved by K.S.P.C.B.)
Veliackal Building, Club Junction, Pookattupadi Road, Edappally P. O.
P. B. No. 2204, Cochin - 682 024

ANALYSIS REPORT
Client M/s. Indian Rare Earths Ltd,
Manavalakurichi,
Kanyakumari Dt ,
Source of Emission Ambient Air Quality Monitoring
C Date of Sampling 24-10-2018 & 25-10-2018 (24hrs)
Report date 30-10-2018
Report No AAQM/2018/10/07/2
Location Near Workers Rest Room
SL No Particulars Unit Value | Limit
1 Particulate Matter (PM ) microgm/ma3 59.2 100
2 Particulate Matter (PM 1 5) . microgm/m3 18.9 60
3 Sulphur Dioxide (SO 3) microgm/m3 4.5 80
4 Nitrogen Dioxide (NO ;) microgm/m3 11.6 80

+ Ambient Air Quality Monitoring » Stack Emission Menitering « Work Area Monitoring
* Neise & Illumination Level Monitoring « Drinking Water Analysis » Effluent Water Analysis+ EIA & EMP Preparation
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Tele : 0484-2575930,2108730

PN Fax: 0484-2540108
O ESCO | (M) 9446239504
JE S C O E-mail: jescofabt@yahoo.co.in
(Environmental Laboratory approved by K.S.F.C.B.)
Veliackal Building, Club Junction, Pookattupadi Road, Edappally P. O.
P. B. No. 2204, Cochin - 682 024
ANALYSIS REPORT
Client M/s. indian Rare Earths Ltd,
Manavalakurichi,
Kanyakumari Dt ,
Source of Emission Ambient Air Quality Monitoring
Date of Sampling 24-10-2018 & 25-10-2018 (24hrs)
Report date 30-10-2018
Report No AAQM/2018/10/07/3
{ ocation Top of Laboratory Building
SL No Particulars Unit Value | Limit
1 Particulate Matter (PM,q) microgm/m3 71.5 100
2 Particulate Matter (PM 55) microgm/m3 21.4 60
3 Sulphur Dioxide (SO 5) microgm/m3 5.6 80
4 Nitrogen Dioxide (NO ;) microgm/m3 12.2 80

+ Ambient Air Quality Monltering « Stack Emission Monitoring « Wofk Area Monitoring

* Noise & Illumination Level Monitoring « Drinking Water Analysis * Effluent Water Analysis« EJA & EMP Preparation
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Tele : 04584-2575930,2108730

2 o) Fax: 0484-2540108

| JESCO | : (M) 9446239504
JE S ‘ O E-mail: jescolabl@yahoo.co.in

(Environmental Laboratory approved by K.S.P.C.B.)
Vellackal Building, Club Junction, Pookattupadi Road, Edappaily P. O.
P. B. No. 2204, Cochin - 682 024
ANALYSIS REPORT
Client M/s. Indian Rare Earths Ltd,
Manavalakurichi,
Kanyakumari Dt ,
Source of Emission Ambient Air Quality Monitoring
Date of Sampling 24-10-2018 & 25-10-2018 (24hrs)
Report date 30-10-2018
Report No AAQM/2018/10/07/4
Location Top of Canteen Building
SL No Particulars Unit Value | Limit
1 Particulate Matter (PM;¢) microgm/m3 77.2 ‘ 100
2 Particulate Matter (PM ;5) microgm/m3 23.8 60
3 Sulphur Dioxide (SO 3) microgm/m3 6.0 80
4 Nitrogen Dioxide (NO ,) microgm/m3 12.8 80

+ Ambient Alr Quality Monitoring « Stack Emission Monitoring » Wark Area Monitoring
» Noise & Illumination Level Monitoring * Drinking Water Analysis » Effiuent Water Anaiysis+ EIA & EMP Preparation
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4 Enviro Care”

- INDIA PRIVATE LIMITED
F50 9001 : 2008 Cortified Company
PS5O 14004 : 2004 Certifled Campany
H ertified Company

STACK MONITORING

Report No

|ect-NN-sM-199/03/2010 [Report o:

Customer Name
& Address

M/s. Indian Rara Earths Limited

(A Government Of India Underlaking)
Manavalakurichi-629252
Kanyakumari District, Tamil Nadu

|MW-26/181% Dt: 10/11/2018

1ECI

6.03.2019

himble & 50 m! Soln-

tack -

TON FBD - Chimney

(

~arified By : ’?—).,‘.-,n\,»/_—? ]

1. JAmbient Temperature °C 32 18 11255:Part 03 NA
\ 2. |Carbon Monoxide (as CO) % (viv) <0.2 IS 13270 1.0
I 3. |Flowrate . Nm*hr 5089 1S 11285:Part 03 NA
4. |Flue Gas velocity m/sec 2.0 1S 11255:Part 03 NA
5, [Oxides of Nitrogen (as NOy mg/Nm® 17,2 18 112685:Part 07 & I3 5182 :Part 06 NA
6. |Particulate Matter (PWM} mgiNm® 112.2 IS 11255:Pait01 150
7. |Port hole Height from G Level m © 100 - NA
8. {Stack Diameter at port hole m 0.50 NA
8. |Stack Height from G Level m 16.0 —m NA
10. |Stack Temperature °C 101 IS 11255:Part 03 NA
i 11. |Sulphur Dioxide (as SCs) ‘ __Tngl’l'la 8.6 A 1S 11255:Part 02 NA

<=-==- End of Report =-->

Eemarks : NA- Not(;&pplicabie

S \“ J"ﬁ F'Ph

For ENVIRO CARE INDIA PRIVATE LIMITED

(Laboratory Division)

LG |y

Authorized Signatory

LAB

CHENNAITel :+9] {44) 42867084
Mohile : 3944938637
e-mail ; ecichenmi@envirocareindia.com

MADURAI Tal : 491 (452) 4355103 COIMBATORE Tef : +31 {421) 4206586

Mabile : 82200 | SB7Q
e-mail : labi@envimcarsingla com

Mabile : 8056766965

e-mall redebef@envirocareindicom
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E Enviro Care*“

INDHA PRIVATE LIMITED
1561 9004 ; 2008 Certified Company

150 14081 = 2004 Certlfied Gomypany

_ OHSAS 18001 : 2007 Cortified Company

ECI-NN-SM-200/03/2019 [

M/s. Indian Rare Earths Limited
Customer Name . |{A Government Of india tndertaking)
& Address | Manavalakurichi-620252
Kanyakumari District, Tamil Nady

[MW-26/1819 Dt: 10/11/2018
ECI '
16.03.2018

Thimble & 50 ml Sain,

| Stack _
fluminate SD No-351 - Chimney

ECI-NN-SM-200/03/2019

1. |Ambient Temperature °C 3z ) ' IS 11255:Part 03 NA
2. |Carbon Monoxide (as CO) % (viv) <02 15 13270 1.0
3. {Flowrate - : Nm®/hr 1842 IS 11255:Part 03 NA
4, |Flue Gas velocity m/sec 9.3 IS 11255:Part 03 NA
5, |Oxides of Nitrogen (as NOy mg/Nm® 15.5 1S 11255:Fart 07 & IS 5182 :Part 06 NA
8. |Particulate Matter (PM} mg/Nm® §7.3 . 1S 11255:Part 01 © 150
7. |Port hole Height from G Level m . - 13.0, -— NA
8. |Stack Diameter at port hole m 0.30° — , NA
9. |Stack Height from G Level m - 19.3 - NA
- {| 10. §Stack Temperature *C ' 110 IS 11255:Part 03 NA
| 11. }Sulphur Dioxide (as S02) mg/Nm® ) 76 ' IS 11255:Part 02 NA
{M <--- End of Report --->
rified By : VP s
Remarks : NA - Not ﬁlﬁplicable Faor ENVIRO CARE INDIA PRIVATE LIMITED
' . {Laboratory Division)
\1&.'5 mupk 5 gzl— - [ w
r,fg'_‘,/—x\f!%". Authorized Signatory
T X
( SaB Ve
< _ =
L\ Dwision | &,
L, ool
5 "':,J . {b '
\\ ) A4 gu?,?x\_*
. ‘-\_.____‘ .
CHEMMAI Tel : +91 (44) 42867084 MADURANTel : +31 (452) 4355103 COIMBATORE Tel : +7| (422) 4206585
Mobita : 5PH938637 Muobile : 220015870 Mcbile : BOSETE6966

&-mail ; eciehennai@envircaarcindizcam  e-mall :lab@envirocraindiz.com e-mail : eciche@envirocareindia.com

‘oo,



L 4 Enviro Care”
i INDIA PRIVATE LIMITED

156 9001 : 2908 Caritled Company
15G 14001 ; 2004 Corlified Company
£ 18001 ; 2007 Certified Compamy

STACK NIONITORING

ReportNo ECI-NN-SM-201/03/2019 - |Re

M/s. Indian Rare Earths Limited
Customer Name - (A Government Of India Uindertaking)
& Address . Manavalakurichi-628252

Kanyakumari District, Tamil Nadu
MW-26/1819 Dt: 10/11/2018 :
ECI

16.03.2019

Thimble & 50 ml Soln

Stack

Zircon 8D No-851 - Chimney

i| ECI-NN-SM-201/03/2019
8.03.2019

8.03.2018

0.03.201¢9

S:11255:P1

G
S
5

1. |Ambient Temperature C 32 S 11255:Part 03 - NA
2. |Carbon Monaoxide (as CO) % (viv) <0.2 ’ 15 13270 . 1.0
3. |Flow rate NmPhe 1876 ) IS 11255:Part 03 NA
4. |Flue Gas velocity misec 986 - - 18 11265:Part 03 : NA
5. |Oxides of Nitrogen (as NOy | mg/Nm® 14.8 IS 11255:Part 07 & IS 5182 :Part 06 NA
6. |Particulate Matter (PM) mg/Nm® © 1081 IS 11255:Part 01 150
7. |Port hole Height from G Level m 10.0 ) mmum NA
8. |Stack Diameter at port hole m . 0.30 - NA
9. |}Stack Height from G Level X m 17.05 s © NA
i 10, |Stack Temperature °C 115 IS 11255:Part 03 : NA
11.. |Sulphur Dioxide {as 302) maMm® 7.0 IS 11255:Part 02 NA
d - <--- End of Report --->
{__rified By 1Py s 7
Remarks : KA —Not Aj:lpﬁcable For ENVIRQ CARE INDIA PRIVATE LIMITED
. (Laboratory Division)
, LA
S Authorized Signatory

CHENNAI Tal : +91 (44} 12857084 MADURAITel 1 +9| [452) 4355103 COIMBATORE Tel : +91 [427) 4206688
Mobile : 3944938637 Mobile : B220015870 Mabils : 8058766966
e-mail ; ecichenmi@envirocartindiz.com  e-mal : lab@envirocareindia.com &-mail : ecichaf@lenvirocreindia.com
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_ . ’ @

. | - d Enviro Care”
: iND1LA PRIVATE LIMITED

1909009 ; 2004 CartHied Company
130 14004 : 2004 Certliad Company
CHSAS = 16001 © 2007 Cartified Company

" STACK MONITORING

ECI-NN-SM-202/03/2019 |Reg

MIs. Indian Rare Earths Limited
Customer Name {A Government Of India Undertaking)
& Address Manavalakurichi-628252

' Kanyakumari District, Tamif Nadu

MW-26/1819 Dt 10/11/2018
ECI

16.03.2019

Thimble & 50 ml Soln

Stack

ECI-NN-SM-202/03/2019

1. |Ambient Temperature °C _ "1 11255:Part 03 NA
2. |Carbon Monoxide (as CO) By | <0.2 15 13270 1.0
3. |Flow rate . NmPhr 1841 tS 11255:Part 03 NA
4. |Flue Gas velocity misec 95 IS 11255:Part 03 NA
[| 5" Joxides of Nitrogen (as NO,, mg/Nm® 17.3 S 11256:Part 07 & S 5182 -Part 06 NA
H 6. |Particulate Matter (PM) mg/Nm® 96.4 IS 11255:Part 01 150
7. |Port hole Height from G Level m 15.0 —— NA
8. |Slack Diameter af part hole m 0.30 - NA
9. |Siack Height from G Level m 17.8 —- N4
10. }Stack Temperature ' °C 117 IS 11255:Part 03 ' NA
11. |Sulphur Dioxide (as SCq) rngiNm3 8.1. ] IS 11255:Part 02 ) NA

Y -<-~- End of Report --->
}Verified By: %1..;5:}7 . -

Remarks : NA - Not Applicable

For ENVIRO CARE INDIA PRIVATE LIMITED
{Laboratory Division)

- Ny

Authorized Signatory

CHEMMAI Tal : +91 [44) 42867084 MADCURAN Tl - +9] (452) 4355103 COIMBATORE Tel : +9| (422} 4206586
Mohile : 994493437 Maobite : 8220015870 - Mabile : 8056766566
e-mail ; ecichennai@envirocareindiz.com  e.mail : lzb@envirocareindia.com e-mail : eciche@emvimearsindia com
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E Enviro Care”

INDILA PRIVATE LIMITED
159001 ; 2082 Lartifiwd Compay
IS0 14001 : 2004 Cerfiflnd Company
GHSAS 18001 © 2007 Gerliled Comgmny

STACK MONITORING
|ECI-NN-SM-203/03/2019 |Report Date +120.03.2018
M/s, Indian Rare Earths Limited
Customer Name (A Government Of India Underlaking)

& Address Manavalakurichi-629252
. Kanyakumari District, Tamil Nadu

-IMW—ZGH 818 Dt:-10/11/2018

ECI-NN-8M-203/03/2019

{Thimble & 50 ml Soln
| Stack
22 TON FBD - Chimney

1. |Ambient Temperature °C - - . (S 11255:Part 03 NA
2. |Carbon Monoxide {as CQ) % (uiv) <02 - iS5 13270 . 1.0
3. |Flow rate Nm®hr - 20862 IS 11255:Part 03 NA
4. |Flue Gas velocity m/sec ' 94 IS 11255:Part 03 NA
5. |Oxides of Nitrogen {as NOy - mg/MNm* 17.6 15 11255:Part 07 & IS 5182 :Part 08 NA
6. |Particulate Matter (PM} mg/Nm® 120.5 IS 11255:Part 01 150
7. {Port hole Height from G Level m 14.5 —, NA
8. [|Stack Diameter at port hole m 1.0 — NA
g. |stack Height from G Level m 32.0 — NA
10. |Stack Temperature “«C- 108 : IS 11255:Part 03 NA
11. |Sulphur Dioxide {as SOa) mg/Nm®* 8.8 IS 11255:Part 02 NA

<--- End of Report =-->

' ﬁ(' “arified By : V3, jagl” .
Remarks : NA - Not Applicable For ENVIRO CARE INDIA PRIVATE LIMITED
’ (Laboratery Division)

S sy

L bt o, Authorized Slgnatury
7 .
S N
o LAR ?E:‘"‘
o y ol
) l‘:;’_ DIVISIGY &
\.:3,‘ N
O &
T TARSH
CHENNAETel : +9] {44} 43867084 MADURAITel : +91 {451} 4355103 COIMBATORE Tel : +21 [422) 42D&4BE
Mobile : 9944938637 Mobila : 8220015870 Mobile : 0056766964

mail : ecichennai@envirocareindiacom  e-mall : [ab@envirocareindi com e-mail : eciched@envirocaraindia.com



L 56 I. .
A & Enviro Care”

INDIA PRIVATE LIMITED
150 90G1 : 2006 CeniNad Company

IS0 34001 ; 2004 Certified Campany
OHIAS : 18004 : 2047 Cartfisd Compamy

STACK MONITORING

ECI-NN-SM-33/03/2019 [

M/s. Indian Rare Earths Limited
Customer Name (A Govemment Of india Undertaking)
& Address _ _ |Manavalakurichi-628252 -

Kanyakumari District, Tamil Nadu
MW-26/1818 Dt: 10/11/2018
ECI

28.02.2019

Thimble & 50 ml Soln

Stack
lluminate SD -Na - 351 - Chimney

ECI-NN-5M-33/03/2019

1. |Ambient Temparature [ °C ' 35 IS 112556:Part 03
2. |Carbon Monexide (as CO} T % (viv) <02 1S 13270 1.0
3. |Flow rate : 1 Nmhr - 1804 IS 11255:Part 03 NA
4. |Flue Gas velocity m/sec 8.8 IS 11255:Part 03 NA
5. |Oxides of Nitrogen (as NO4 mg/Nm® 4.4 IS 11255:Part 07 & IS 5182 :Part 06 NA
6. {Particulate Matter {PM} mg/Nm*® 05.8 IS 11255:Part O 150
7. |Port hole Height from G Leve! m 13.0 ' — NA
8. |Stack Diameter at port hale m 0.30 ' - NA
8. |Stack Height from G Level m 18.3 — NA
10. {Stack Temperature ) °C 18 1S 11255:Part 03 NA
11, |Sulphur Dioxide {as SO2) ma/Nm* 7.3 IS 11255:Part 02 NA
. <--- End of rE ==~
‘-’-‘érified By : (jj—‘,_.q-\w ; En of Repo
hemarks : NA - Not ﬂpplica ble For ENVIRO CARE INDIA PRIVATE LIMITED
- : (Laboratory Division)
K s DAy
Authorized Signatory

CHENMAITel ; +21 (44) 42867084 MADURAI Tel 1 +91 (452) 4355103 COIMBATORE Tel : +91 (422) 4106486
Mohile : ¥944%308637 Mabile ;92200 5870 Mabile : 3054766956
e-mail : ecihennaif@enviroareindiacom  e-mail : [ah@envirocareindia.com e-mail ; ecfcbe@envirocareindia.com
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STACK MONITORING

{ 4

Enviro Care”

INDIA PRIVATE LIMITED

150 9001 | 2005 Cerdfied Company

150 14004 ; 2004 Cerlifiod Campany
QHSAS : 18001 : 2007 Corlifed Company

ReportNG :

|ECI-NN-SM-34/03/2019 [

Customer Name
& Address

M/s. Indian Rare Earths Limited

(A Government Of India Undertaking)
Manavalakurichi-628252
‘|Kanyakurmari District, Tamil Nadu

W-26/1815 Dt 10/11/2018

ECI-NN-EM-24/03/2019

|ECI

101.03.2019

|28.02.2019

301.03.2019

himble & 50 ml Soln -

4104.03.2019

Siack

S :11255:P1

ircon SD -No - 851 ~ Chimney

(
1. |Ambient Temperature °C 32 IS 11255:Part 03 NA
2, |Carbon Monoxide (as CO) % {wiv) <02 IS 13270 1.0
3. [Flow raie ' Nm®fhr 1866 18 11255:Part 03 NA
4. |Flue Gas velacity ' . misec 9.6 IS 11255;Part 03 NA
5. |Oxides of Nitrogen (as NOy mg/Nm® 13.9 IS 11255:Part 07 & IS 5182 :Part 06| NA
6. JParliculate Matter (PM) mg/Nm® 100.6 IS 11255:Pan 01 150
7. [Port hole Height from G Level m 10.0 —_ NA
8. |Stack Diameter at port hote m 0.3e - NA
9. |Stack Height from G Level m 17.05 NA
10. }Stack Temperature *C 119 IS 11255:Part 03 NA
11. SLinhur Dioxide (as S0») mg/Nm® 6.9 IS 11255:Part 02 NA

< End of Report «-->

JJ*‘-erIﬁed By: "5'—77 N W‘? .

h«emarks : NA - Not Applicable

For ENVIRD CARE INDIA PRIVATE LIMITED

(Laboratery Division)

X —

Authorized Signatory

CHEMMALIL Tel.: +21 (44) 42867084
Mabile ; 9244938637
e«mail : ecithennai@enviracareindia.com

MADURAI Tel : +9| {452) 4355103 COIMBATCORETel : +91 (421} 4206885
Mabile : B0S&?66966
e-mall ; ecicbe@erviracareindinenm  °

Mabile ; 8220015870
e-mail ; lab@envirscareindiacom




INDIA PRIVATE LIMITED

156 3004 : 2008 ConMied Company
150 14001 : 2004 Cartified ampamy
OHSAS : 18001 : Z00F Gemliliee Company

I | | c Kl Enviro Care”

STACK MONITORING

Report ECI-NN-SM-35/03/2019 _ |Re

. : M/s. Indian Rare Earths Limited
Customer Name (A Government Cf India Undertaking)
& Address _ Manavalakurichi-629252

Kanyakumari District, Tamnil-Nadu
MW-26/1819 D, 10/1112018 ;
ECI

28.02.2019

Thimble & 50 ml Soln

Stack.

i|Rutile - SD. Mo-401 - Chimney

ECI-NN-SM-35/03/2019

15 :11255:P1

1. |Ambient Temperature , °C 32 IS 112556:Part 03 NA
2. |Carbon Menoxide (as CC) % (vi) . . <02 IS 13270 1.0
3. {Flow rate . Nm*/hr 1876 S 11255:Part 03 B NA
4. |Flue Gas velocity ' mfsec . 9.8 IS 11255:Parl 03 " NA
8. |Qxides of Nitrogen (as NOg ma/Nm® - 15.5 IS 112556:Part 07 & 1S 5182 :Part 06 NA
6. |Parliculate Matter (PM) | {1 mgNm® 94.6 IS 11285:Part 01 150
7. Port hole Height from G Level m 15.0 —_ NA
8. |Stack Diameter at porf hole m 0.30 ) — NA
8. |Stack Height from G Leval m 17.8 — NA
. I 10. |Stack Temperature *C 121 IS 11255:Part 03 NA
11. |Sulphur Dioxide (as SOz) 1 mgm® 7.9 : IS 11255:Part 02 NA
- - <--- End of Report -—>
erified By : "y i 7
marks : Nﬁ ~ Not Appllcable For ENVIRO CARE INDIA PRIVATE LIMITED
{Laboratory Division)
, wbfs o \%f L
,\F et Sk Authorized Sm
1\?‘/, .
TLlAag Y" .
SN DSy =
‘ ‘i.;f,\ g
“-;".s, :} -
SRS e
CHENMAI Tel ; +9] (44) 42867084 MADURAITel :+3| (452) 4355103 COIMBATORE Tel :+91 (422) 4208686
Mesbile : 9944538837 Mabile - B2I0015870 Mobile : 80567656766

e-mail :ecichenmi@emvirocareindizcom  e-mail : kb@envirocareindia.com e-rnalf ; ecicbe@ envirocaraindia.com




. . . - ‘ ® )
o ) | | > d Enviro Care”
il IND'&qu::jé::;Er LIMIT.E.D

150 14001 | 2004 Certlfied Company
2007 Cortified Company

STACK MONITORING

|ECI-NN-SM-36/03/2018 - [Rep
M/s. Indian Rare Earths Limited
.*|Customer Name {A Govermment Of India Underaking)
& Address Manavalakurichi-829252

Kanyakumari District, Tamil Nadu
MW-26/1819 Dt 10/11/2018

ECI

28.02.2018

Thimble & 50 ml Soln
Stack

2TONFBD - EE'imney

ECI-NN-8M-36/03/2019

115 :11255:P1

1. |Ambient Temperature c . 32 IS 11255:Part 03 NA o
2. |Carbon Monoxide (as CO) % (Wv) <02 IS 13270 1.0
[| 3. lFowrate . Nm’fhr 5212 IS 11255:Part 03 NA
4. |Flue Gas velacity m/sec . 9.1 15 11255:Part 03 NA
5. |Oxides of Nilrogen (as NOy, | mg/Nm?* 17.9 {15 11255:Part 07 & (3 5182 Part 06 NA
6. |Particulate Matter (PM) mg/Nm? 108.6 1S 11256 Pari 1 | 150
7. JPort hole Height from G Level m 10.0 e NA
8. [Stack Diameter at port hole m Q.50 . —_ NA
9. . |Stack Height from G Leve! m . 16.0 - NA
10: |Stack Temperature °C 96 15 11255:Part 03 NA
11. |Sulphur Dioxide (as SO2) mg/Nm® . 83 15 11255:Part 02 NA
R "~ <= End of Report —->
erified By : "} v > .
tgi'narks : NA - Not Applicable For ENVIRO CARE INDIA PRIVATE LIMITED

(Laboratory Division)

,"-a,.)zé' L P"P.q,_ AuthorizedLSignatury Y
r'd o
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CHENMAI Tel :+91 (44} 42847084 MADLURAITal 1 49| {452) 4355103 COQIMBATORE Tl +91 {422} 4206686
Mobile : 7944938637 Mobile : 8220015870 Mabite : 80556756965
e-mall : ecichenmi@enviroereindia com  e-mail : lab@envirocaraindia.com e-mail ; eciche@enviroaareindm.com




. »
4 Enviro Care

INDIA PAIVATE LIMITED

I8 001 § 2008 CarHled Company
150 14001 ; 2004 Corlifled Company
OHSAS ;18001 : 2007 Certified §omparry

M

STACK MONITORING

|ECI-NN-SM-37/03/2019 [Rep
: ‘|Mfs. Indian Rare Earths Limited
Customer Name . |{A Govemment Of India Undertaking)
& Address Manavalakurichi-629252

Kanyakumari District, Tamil Nadu
MW-26/1819 Dt: 10/11/2018 | [Sa
ECI ‘
28.02.2018

Thirnble & 50 ml Solp .
Stack

122 TON FBO - Chimney

1. |Ambient Temperature 32 IS 11255:Part 03

2. |Carbon Monoxide (as CO)- % (v/v) <0.2 IS 13270

3. |Flowrate . Nm*hr 20609 1S 11255:Part 03

4, |Flue Gas velocity misec 9.4 IS 112685:Part 03

5. |Oxides of Nitrogen (as' NOyy mg/Nm® 15.9 IS 11255:Part 07 & 15 5182 :FPart 06 NA

6. |JParticuiate Matter (PM) mg/Nm® 1186 18 11255:Part 01, - 180

7. |Porthale Height from G Level m 14.5 ' — ' NA

8. jStack Diameter at port hole m 1.0 ’ — NA .
_“ 8. |Stack Height from G Level m 32.0 --- NA

1C. [Stack Temperature °C S L IS 11255:Part 03 NA

11. |Sulphur Dioxide (as S02) mg/Nm* 86 IS 11265:Par 02 NA

Marified By : % vﬁﬂ?’? ,
Némarks : fo— Not Applicable For ENVIRO CARE INDIA PRIVATE LIMITED
(Laboratory Division)

- T

Authorized Signatory

<--- End of Report --->

CHEMMNAITe) : +91 (44) 42867084 MADURAITel : +21 (452) 4355103 COIMBATORETel : +51 (422) 4206686
Hohile : 9944938637 HMabile + 82720015870 Mehile : 3056764965
e-mail ; ecichenrai@envirocareindia.com  e.mall :lab@envirccareindiacom e-rmail ; eciche@envirotareindia.com




61 @
4 Enviro Care”

INDHA PRIVATE LIMITED
105001 1 2008 Certifiad ComM pany

18§80 14001 ; 2004 Cartifiad Company

CDFHSAS - 18001 ; 2007 Cerified Company

STACK MONITORING

et —

M -ﬁ
ECI-NN-SM-206/01/2018 |repon

M/s. Indian Rare Earths Limited

(A Government OF India Undertaking)
Manavalakurichi-629252
Kanyakumari District, Tamil Nadu

MW-26/1812 Dt: 10/11/2018
ECI

/108.01.2019
2 Thimble & 50 ml Soln
Stack
122 Ton FBD - Chimney

]12.01.2019

Customer Name
& Address

[ECI-NN-SM-206/01/2019
109.01.2019

109.01.2019

2.01.2019

|is :11255:P1

1. |Ambient Temperaiure *C 32 IS 11255:Part 03 NA
[l 2. |carbon Monoxide (as CO) % (viv) _ <0.2 IS 13270 1.0
3. |Flowrate Nm/hr 20354 IS 11255:Part 03 NA
4. |Flue Gas velocity misec 9.0 IS 11255:Part 03 . NA
5. |Oxides of Nitrogen (as NOy mg/Nm® 154 IS 11255:Part 07 & IS 5182 :Part 06 NA
8. {Paficulate Matter (PM) mgNm® 120.5 1S 11256:Part 01 150
7. [Porl hole Height from G Level m 14.5 — NA
8. {Stack Diameter at port hole m 1.0 - NA
9. |Stack Height from G Level m 32.0 e NA
l 10. |Stack Temperature “C 101 IS 11255;Part 03 NA
|[_11. Isuiphur Dioxide (as $0,) mg/Nm® 83 IS 11255:Part 02 NA
‘ \zarif}bd By : (J. MP“' V/y( . <--- End of Report ~-->
Pemarks : NA - Not Apblicable _ For ENVIRD CARE INDIA PRIVATE LIMITED

(Laboratory Division)

\_9?53—-'1%

Authorized Signatory

CHENNAITel : +9| (44) 42867084 MADURAI T - +31 {457} 4355103 COIMBATORE Jel : +91 (412} 4206686
Mabile ; 9344938637 Mobile ; 8220015870 Mablla : A056TE6966
el :ecichenmaiffemviracareindincom  e-mail : lab@envirocareindiacom e-mail : ecichei@envirocardndizcom
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Enviro Care”
INDILA PRIVATE LIMITED

150 91Kt 7 2608 Centlfled Compony
120 14001 : 200 Corillied Company
OHSAS = 18001 = 2007 Corlflad Company

STACK MONITORING

ECI-NN-5M-205/01/2018

2.01.2019

M/s. Indian Rare Earths Limited
Custoimer Mame

& Address Manavalakurichi-829252

(A Government Of India Undertaking)

MW-26/1819 Dt: 10/11/2018

Kanyakumari District, Tamil Nadu

A ECI-NN-SM-205/01/2019

ECI

1|08.01.2019

08.01.2018

109.01.2019

ii]12.01.2019

1S :11255:P1

1. [Ambient Temperature I8 11255:Part 03
2, |Carbon Monoxide (as CO) % (viv) <0.2 IS 13270 1.0
3. |Flow rate Nm*fir 5191 IS 11255:Part 03 NA
" 4, [Flue Gas velocity m/sec 9.2 S 11255,Part 03 NA
5. |Oxides of Nitrogen (as NOy mg/Nm® 17.3 IS 11255:Part 07 & IS 5182 :Part 06 NA
6. |Pariicutate Matter (PM} mgMNm® 112.5 I8 11255:Part 01 150
I‘ 7. |Port hole Height from G Level m 10.0 - NA
8. |Stack Diameter al port hole m 0.50 -- NA
9. |Stack Height from G Level m 16.0 — NA
10, {Stack Temperature °C 99 IS 11255:Part 03 NA
" 11. }Sulphur Dioxide (as S0y) mg/Nm®* 81 1S 11255:Part 02 NA

<--- End of Report --->

{"erlﬂed By : pJ -_/kﬁ‘l"wy( ’

'Kembarks : NA ~ Not Applicable

For ENVIRO CARE INDIA PRIVATE LIMITED
(Laboratory Division)

O Ay

Authorized Signatary

CHENNAITal :+91
Mokile : 9944938637

e-mail : ecichennaii@envirocareindia.com

MADURAI! Tel :+91 {452} 4355103 COIMBATORE Tel : +91 (412) 4206436
Mobile : 822001 5870 Mobile : 30546765955
e-trail ! [ab@envirocarsindlacom e-mail : ecicke@envirocareindia.com

{44) 47867084
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d Enviro Care®

IMNDIA PRIVATE LIMITED

190 9004 - 2008 Corlfied Company
150 14001 : M4 Certified Com)
QHSAS 15001 ; 2007 Carlifled Company

63

STACK MONITORING

ECI-NN-SM-203/01/2019 112.01.2019

. Mis. Indian Rare Earths Limited
Customer Name . (A Govemnment Of india Undertaking)
& Address Manavalakurichi-629252
Kanyakumari District, Tamil Nadu

|MW-26/1819 Dt: 101142018

ECI-NN-SM-203/01/2019
09.01.2019

Zircon - SD. No-851 - Chimney

1. |Ambient Temperature 32 IS 11255:Part 03

2. [Carbon Monoxide (as CQ) % (viv) =02 IS 13270 1.0

3. |Flow rate ' Nra'hr 1858 IS 11255:Part 03 NA
| 4. [Fiue Gas velocity m/fsec 9.8 IS 11255:Part 03 NA

5. |Oxides of Nitrogen (as NOy mg/Nm® 14.5 IS 11255:Part 07 & IS 5182 :Part 06 NA
’ 6. |Particulate Matter (PM) mg/Nm? 102.3 IS 11255:Part 01 160

7. |Port hole Height from G Level m 10.0 — NA
’ 8. |Stack Diameter at port hole m 0.30 NA

8. |Stack Height from G Levet m 17.05 ——— NA
| 10. |Stack Temperature { -c 129 IS 11255:Part 03 NA
|11 ]sulphur Dioxide (as S05) mgNm® | 7.1 IS 11265:Part02 | NA

<-— End of Report --->

c)ferified By : f\) W :

wemarks @ NA - Not Applicable For ENVIRO CARE INDIA PRIVATE LIMITED
(Laboratory Division)

N 1

Autherized Signatory

CHENMAI Tel ; +31 (4d) 42867084 MADURAITel ; +3 {452) 4155103 COIMBATORETel : +%1 (412) 4106686
Maobile - 9944938637 Mohile : 8210015870 Mobile : BOSETE6T66 )
e-mail : kb@envirosareindia.com e-miall : ecicha@envirocaraindia.com

a-mail : ecichenmi@emvirocraindi.com
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& Enviro Care”

INDIA PRIVATE LIMITED

IS0 @ 2008 GertlTed Company
50 14001 - 2004 Carlflad Gompany
OHSAY ; 18001 : 2007 Cutifind Company

|Re CI-NN-SM-204/01/2019 IRe 12.01.2018
I M/s. Indian Rare Earths Limited
Customer Name (A Gavernment Of India Undertaking)

& Address Manavalakurichi-629252
Kanyakumari District, Tamil Nadu

IMW-26/1819 Dt: 10/11/2018
ECI

08.01.2019

Thimble & 50 ml Soln

Stack

Rutile - 8D, No-401 - Chimney

ECI-NN-SM-204/01/2019

1. [Ambient Temperature ' °C 32 IS 11255:Part 03 NA

2. |Carben Monoxide (as CO) % (Viv) <0.2 IS 13270 10

3. |Flow rate ) Nm*hr 1835 1S 11255:Part 03 ’ NA

4. [Flue Gas velogity m/sec 9.7 1S 11255:Part 03 NA

5. |Oxides of Nitrogen (as NOy mg/Nm® 15.2 i§ 11255:Part 07 & IS 5182 Pant 06 NA

6. |Particulate Matter (PM) mg/Nm® 935 IS 11255:Part 01 150

7. |Port hole Height from G Level m 15.0 — NA

8. [Stack Diameter at port hole : m 0.30 - NA

[| o. |stack Heignt from G Level m 17.8 — NA

- |l 10, |Stack Temperature T °C 126 15 11255:Part 03 NA

11._|Sulphur Dioxide (as S02) mg/Nm® 7.5 IS 11255:Part 02 NA

Verified By : ) . W . . <--- Eng of Report ---> |

n.amarks 1 NA - Not Applicable For ENVIRO CARE INDIA PRIVATE LIMITED

{Laboratory Division)

S A

Authorized Signatory

L, 0Dl
/‘Q.Q:‘\\ 410%,.

CHEMNMAITel : +91 [44) 42867084 MHADURAI Tl - +31 {452) 4355101 COIMBATORE Tel - +9| [421) 1206686
Mobile : 9944938637 Mokila ; 9220015870 Makbile : BIS6766%86
i@envirocareinda.com  esmail :labi@envirocareindicom e-mail : ectchef@enviro careindia. com

e-rmail ; ecicher




S o N £ Enviro Care”

INDIA PRIVATE LIMITED

150 3004 : 2004 Corlified Company
150 14001 1 2004 Certifled-Campxny
OHSAS 18001 : 2B0% Caniflled Company

ECI-NN-SM-202/0172019 [gés 12.01.2019
M/s. Indian Rare Earths Limited

Customer Name (A Government Of india Undertaking)

& Address Manavalakurichi-829252 -

Kanyakurnari District, Tamil Nadu

ECI-NN-SM-202/01/2019
09.01.2019
09.01.2019
12.01.2019
{15 111255:P1

1. JAmbient Temperature - *C 32 IS 11255:Part 03 NA

2. |Carbon Monoxide (as CU) . % (i) <02 IS 13270 ' 1.0

3. |Flow rate |7 Nei¥fhr 1814 IS 11255:Part 03 NA
[| 4 |Fiue Gas velocity S} misec 9.4 IS 11255:Part 03 NA

5. |Oxides of Mitrogen (as NOy .| riag/Nm®* 13.8 1S 11255:Part 07 & IS 5182 :Part 06 NA
” 8, |Particulate Matter (PM) .-, mg/Nm? 96.5 ‘ IS 11255:Part 01 180 4. »
[l 7. |Port hole Height from G Level m 13.0 — NA
‘ 8. [Stack Dlameter at port hole m 0.30 -- NA

9. |Stack Height from G Level m 19.3 - NA

10. |Stack Temperature . °C . 122 1S 11255:Part 03 NA

11. Sulm:mde (as 8Oz J_n_'sg!Nm3 78 _ IS 11255:Part 02 ﬁ_ |

<= f —->

Verified By : /. Aapet =nd of Report

:marks : NA - Not Applicable ' For ENVIRO CARE INDIA PRIVATE LIMITED
P/ B (Laboratory Division)

@ﬁ“‘”ﬁ %, N 2
ad ’_\ Authorized Signatory

CHENNAI Tal : +5F {44) 42867084 MADURAI Tel : +31 (452 4355103 COIMBATORE Tel - +9! [421) 4206686
Mehile ; 9244938637 Mabhile : 8220015870 Mobile : B0567a6%66 o
g-mail ; gcichennai@envirocareindiacom . e-mail :lab@enviraeareindin.cam email ; eciehe@emvracareindi cam




.8 Dateof Survey )
4. Type of Induistey

ht}

"1, Name of the Industey

2. Address of the Intiustry
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-

TAM]LNADU POLLUTION CONTROL BOARD

Advanced Environmental Laboratory, Tirunelveli - 10.

STACK MONITORING SURYEY — REPORT OF ANALYSiS '

Report FNo 19}'AIJL--TNVI SM! 2018 2019. D'.ltcd 05, 12.2018

: .M!s 1ndrar1 Rare Earths an[ed

: Manavalakuxmhl Post,

K.anyakumau Dlst.nct -

27112018&23112018

Mmeral Separatlon

STACK MONITORING‘SUR?EY RESULTS:

| Timanite Shaft deyer SD 351

Q. 8 . ) g‘ - ..
o - £ E | B2 | Polutagts (mg/m’)
8L | Stack attached to _ - = 'g_; - E ST
No. T g 0B A . P o
. . . ] o= %] R B B -
. ‘. ‘ - & ég (3% PM :"‘?'OZ NOK
1.- 22 TPHFBD (Fluid_ized bed dryer) 333 1 384 | 233070 [ 947. _102.56 3026
2. 401 3,3_6\ 1.17348 | 827 | 427 12.16 .

R R BT o e L B REER

1083 | 33058 | 73

4. [2TPHFBD " 337 018 137467 | 433 34_.19 30.26 '
Test Performed - Test Methdd
- PMyq 15 5182; (Part23)— 2006 '
S0, Modified west — Graeke / IS 5182 ; (Part 2) — 2001 RA: 20]2
__-NO; Jacobs — Hochheiser /15 5182: (Part 6) — 2006 RA : 2012. -

P_.aée o4 of 14

al
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Tele : 0484-2575930,2108730
Fax: 0484-2540108

(M) 9446239504
JE S‘ O E-mail: jescofabT@yahoo.co.in

(Environmental Laboratory approved by K.S.F.C.B.)
Vellackal Building, Club Junction, Pookattupadi Road, Edappally P. O.
P. B. No. 2204, Cochin - 682 024

ANALYSIS REPORT
Client M/s. Indian Rare Earths Ltd,
Manavalakurichi,
Kanyakumari Dt ,
Source of Emission 22TPH FDB (Stack Emission )
Date of Sampling 24-10-2018
Report date 30-10-2018
Report No SEM/2018/10/07M1
SLNo Particulars ' Unit Value
1 Velocity of gas emission m/sec 6.65
2 Temperature of stack gas oc 70
3 Volume of stack emission Nm’/hr 16327
4 Concentration of Pollutants
4.1 Particulate matter | mg/Nm’ 144.8
4.2 Sulphur Dioxide . ' ” 383.5
43 Carbon Monoxide Nil
”
4.4 Nitrogen Oxides 8.8

_ « Ambient Air Quality Monitoring » Stack Emission Monitoring « Work Area Monitoring
* Noise & [llumination Level Monitoring * Drinking Water Analysis = Effluent Water Analysis= EIA & EMP Preparation
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Tele : 0434-2575930,2108730
Fax:0484-2540108
(M) 9446239504

JE S C O E-mail: jescolab1@yahoo.co.in

(Environmental Laboratory approved by K.5.F.C.B.}
Vellackal Buiiding, Club Junction, Pookattupadi Road, Edappally P. O.
P. B. No. 2204, Cochin - 682 024

ANALYSIS REPORT
Client M/s. Indian Rare Earths Lid,
Manavalakurichi,
Kanyakumari Dt ,
Source of Emission 2TPH FDB (Stack Emission )
Date of Sampling 24-10-2018 ‘
Report date 30-10-2018
Report No SEM/2018/10/07/2
SL No Particulars Unit Value
1 Velocity of gas emission m/sec 6.44
2 Temperature of stack gas ’%c - 110
3| Volume of stack emission Nnr'/hr 3535
4 Concentration of Pollutants
4.1 Particulate matter mg/Nm’ 118.2
42 Sulphur Dioxide, v 240.9
4.3 Carbon Monoxide ” Nil
9
4.4 | Nitrogen Oxides 7.8

« Ambient Air Quality. Monitoring » Stack Emission Monitoring « Work Area Monitoring
* Noise & Iliumination Level Monitoring * Drinking Water Analysis + Effluent Water Analysis = EtA & EMP Preparation
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Tele : 0484-2575930,2108730

P Fax: 0484-2540108
FJESCO | (M) 9446239504
JE S C O E-mail: jescolab1@yahoo.co.in
(Environmental Laboratory approved by K.S.P.C.B.)
Vellackal Building, Club Junction, Pookattupadi Road, Edappally P. O.
P. B. No. 2204, Cochin - 682 024
ANALYSIS REPORT
Client M/s. Indian Rare Earths Litd,

Manavalakurichii,
Kanyakumari Dt ,

Source of Emissian RUTILE SD 401 (Stack Emission )

Date of Sampling 24-10-2018
Report date 30-10-2018
Report No SEM/2018/10/07/3
SL No Particulars Unit Value
1 Velocity of gas emission m/sec 3.27
2 Temperature of stack gas °c . 55
3 Volume of stack emission Nn’/hr 759
4 Concentration of Pollutants
4.1 | Particulate matter | mg/Nm® 69.1
42 | Sulphur Dioxide , Nil
4.3 Carbon Monoxide i Nil
4.4 Nitrogen Oxides 7 6.0

+« Ambient Air Quality Monitoring » Stack Emission Monitoring « Werk Area Monitoring

* Noise & Hlumination Level Manitoring * Drinking Water Analysis » Effluent Water Analysis~ EIA & EMP Preparation



Tele : 0484-2575930,2108730
Fax: 0484-2540108
{M) 9446239504

JE S C O E-mail: jescolabl @yahoo.co.in

(Environmental Laboratory approved by K.5.F.C.8.)
Vellackal Building, Club Junction, Pookattupadi Road, Edappally P. O.
P. B. No. 2204, Cochin - 682 024

ANALYSIS REPORT
Client M/s. Indian Rare Earths Lid,
Manavalakurichi,
Kanyakumari Dt ,
Source of Emission ILMENITE SD 351 (Stack Emission )
Date of Sampling 24-10-2018
Report date 30-10-2018
Report No SEM/2018/10/07/4
SL No Particulars Unit Value
1 Velocity of gas emission m/sec 5.18
2 Temperature of stack gas - °C 125
3 Volume of stack emission Nm’/hr 795
4 Concentration of Pollutants
C, 4.1 Particulate matter mgINm3 119.7
4.2 Sulphur Dioxide " Nil
. »
43 Carbon Monoxide Nil
4.4 Nitrogen Oxides 6.4

= Ambient Air Quaiity Monitoring « Stack Emission Monitoring « Work Area Monitoring
» Noise & Illumination Level Monitoring * Drinking Water Analysis » Effluent Water Analysis = EIA & EMP Preparation
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Tele ; 0484-2575930,2108730

& ) Fax: 0484-2540108
(M) 9446239504
JE S C O E-mail: jescolab1@yahoo.co.in
(Environmental Laboratory approved by K.5.P.C.8.)
Vellackal Building, Ciub Junction, Pookattupadi Road, Edappally P. O,
P. B. No. 2204, Cochin - 682 024
ANALYSIS REPORT
Client M/s. Indian Rare Earths Ltd,
Manavalakurichi,
Kanyakumari Dt ,
- Source of Emission ZIRCON SD 851 (Stack Emission )
- Date of Sampling 24-10-2018
Report date 30-10-2018
Report No SEM/2018/10/07/5
SLNo Particulars Unit Value
1 Velocity of gas emission m/sec 4.05
2 Temperature of stack gas °C 95
3 Volume of stack emission Nm’/hr 338
4 Concentration of Pollutants
{ 4.1 Particulate matier mg/Nm’ 56.3
4.2 Sulphur Dioxide ' Nil
»
43 Carbon Monoxide Nil
’ »
4.4 Nitrogen Oxides 5.0

*« Ambient Alr Quality Monitoring » Stack Emission Monitoring « Work Area Monitoring
* Noise & Hlumination Level Monitering » Drinking Water Analysis » Effluent Water Analysis = EIA & EMP Preparation



i e . . ISO.9001 £ 2015 & I/ISO/IEC 17025 52005
. [BEREONNENEE 3 S
e * . : NABL Accredited Laboratory
e MiLIA[B[O|RIA[T[O[R]Y JEASEEN -
' o : — L : ' 0 & info@exceliencelaboratory.com
KoM W '

MR K 40 W T HE SR | \§ \ & ¥m.cxcallencelaboratory.com B 0452-4506252
} TEST REPORT : : "
WATER ANALYSIS R

UtRNo: | TC6932-19-0-00001149-F L 09.03.2019)
EL-NL-WR-11-03-2019 | -

Foetamnr Mame B Apddeps-
Water |

M/s. Indian Rare Earths Limited Customer 5
(A Government of India Undertaking) - w iE
Manavalakurichl — 629 252. - ;;0'97"?'3_';2‘?19 __
Kanyakumari Distrigt, 2 Liter {Approxifiately) | -
Tamil Nadu. i 040/3.2019.. -
_05.03.2019]"
; © . -09:03.2049 |«

|

i RELSTP Treated Water:

)

Bicchemical Oxygen Demand (BOD)
at 27°C for 3 days.

e
5.

153025 (Part 44) : 1993
{Reaffirmed 2014)

5

IS 3025 (Part 161--. 1684
{Reafflrmed 2017

<--- End of Report --->

| Notes: i
The concentration of the parameters tested in the above sample is within the prescribed limits of TNPCB tolerance limi_ts of 2017.
Report Confirmed By ; ' For EXCELLENCELABDRATORY.

)

A orized Signatory -

B i
PN~ *""":‘“‘-w"’nce"\\\ '
s NCAN
L : Tl Yy §b
L RAIZVATH 15
C. K hLab Chamgys

L -
iz T KARTHIKEYAN
; ‘ Head - Labomiory s e

" o : h AT | S T K T TN

i i - = RS : _ i
- Lab: No. 23/43, Fifth Street, Ram Nagar, 5.5, Colony, Maduii - 625036, -~ - - Lo
B.C: No. 15, Metha Layout, Masakalipalayam Road, Peelameduy, Caimbatere - 641 304. B.O: Ne. 22/33A, Second Streét, Ram Nagaf, Tiruppur - 641 602. T




@

1508001 ; 2015 &IS!ISO/IEC 17025 : 2005 iy
Quality Management System Implemented &
NABL Accredited Laboratory

. & info@excellencelabbratoty.com
& www.expellencelaboratSty.com B 04524506252 ° -

TEST REPORT _____ Tl oty

ULRNo:  |T7C6932-19-0-00000026-F

09.01.7019

EL—NLM}NR-14~01 2019 '

Customer Name & Address

M/s. Indian Rare Earths Limited

Customer‘ o

(A Government of India Undertaking) .
Manavalakurichi — 629 252, e 0401 2019 !
Kanyakumari District, 2 L:ter {Appraxlmately} 'J
Tamit Nadu. 04.01.2019

o ¢y oso1019]

. 09.01.2019 |

Sn i s 3

| Biochemical Oxygen Demand {BOD)
at 27°C for 3 days.

Is 3025 (Part BY- 19‘84

P {Reaffirmed 201.7)
Cane End of Report -, ) . .
Noten - — — :
The concentration of the parameters tested in the above sample is within ; heprescnbed Ilmits ofTNPCB tolerant.‘e((mits,of 201?
Report Confirmed By :
Lt
R.REVATH} RA N
C. Br.lab Chamic RS EIINAKA

- Quality Manager

N

6.0: Mo i5, Metha Layout, Masakalipalayam Road, Peelamedu, Coimbatore - 641 J04. B.0: No, 22!33;&, Second Street, RanLNaqar, ‘I‘ruppur 641 602

Lab: No. 23;93, Flfh Street, Ram Nagar<5 Colony; Madlui 010, TR e RS
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LA

150 9001 : 2015 & 1S/IGOIEC 17D

HE Y

Quality Management System implnmwra NI
NABL Accredied Labaratory

& info@excellencetaboraiory.com

e

R ol

N

o t N T WATER ANALYSIS

09.02.2019 |

ULRNo: | TC6932-19-0-00000665:F

EL-NL-WH-1/-us-eUly

I Cﬁstomei Name & Address -

oL Water
M/s. lndlan Rara Earths Llrntted PSR Gustomer
05.02.2019

4R Gmrnmlnt of India, Undlmklnl)
o Menavalakurlchl =629 252..

I(anyakurnan District,

“Tamil Nadu.

2 Liter (Approximately)
05.02.2019
06.02.2019
049.02.2019

s :

JREL STP Treated Water

15 3025 [Part 16} -15984
{Reaffirmed 2017}

<= End of Reporf=—2

! Notgi' .
: _The ‘tancentration of the parameters tested In the abiove-sample is within the prescribed limits of TNPCB tolerance timits of 2017.
e 4 T
Authorized Signatory
R.REVATHI T RARTHIOE AR
Br.).ab Chemist Head - LAt ATERTY

P P S R R

= ° - Lab No. 2393, Fifth Street, Ram’ Nagar S.S. Colony, Maduran - 625 010. B e

B.O: No. 15, Metha Layoul, Masakalipaidyal R.Luu, Portiurin du, L2t



' ACCURACY ANALABS

(NABL Accreditation Laboratory) A
(ISO 9001 ; 2008 Ccr_‘til'il:d Laboratery) Q’}Sk\\b ;
Y
X

CERT No. TC-6429

(SHOW THE HIDDEN)
 TEST REPORT 1
WASTE WATER ANALYSIS
ReportNo: | AAL/WR/274/2018- 10 .| Report Date 09.11.2018
Customer Name& Address : Sample Ref. No AAL/WR/274/2018- 19
. ' Sample Description STP Qutlet Water
M/s Indian Raré Earths Limited, Sample Drawn By Customer .
(A Government of India undertaking) Sample Collected Date | 05.11.2018
Manavalakurichi, ‘ uantity of Sample 4 Lit
O Kanyakumari- 629252 Sample Received On 03.11.2018
. Test Commenced On 05.11.2018
Test Completed On 09.11.2018
SNo Name of the Test Test Method Inits TNPCH ' Results
- C Standards
1 PH @25° _ 1S 3025 : P11:1983(RA 2002} Value 5.5109.0 7.8
2 Total Suspended Solids IS 3025 : P17:1984(RA.2003) mg/l 30 :
@105°C - 18
3 [ Biological Oxygen [ 153025 : PA4:1993(RA.2003) g/l 20
Demand ( BOD )@27°C o 12
foridasys -
- - End of Report
AUTHORIZED SIGNATORY
(K.Arun Nagaraj)
Quality Manager
- Noie: : .
C,—} L The test msults relate only to the irom tesied. Samples aro not drawa by us unless otherwise stared. - .
B 2 The testitran will not bo retained for more than 10 deys fom daie of e of rest reports, unicas otherwise xpecified by customer.
3, - The test report shall not be reprodoce in full or part without the written sppeoval of Fresh Adqua Makers,
4. Thoreport canmot be used as evidence in Lhe court of law &iid shiould wot be used il any advertising media without our special permission in writing,
5. .To_lfl'liahi]ily of our labaratory is limited ro the invaice amount and any disputs arising owt of this report is subject ta Dindigut Jurisdiction only.

Head Office : No. 7A, 17 Sri Sakthi Vinayagar Complex, Ramalakshmi Nagar Extn, Dindigul - 624 004
Mobile : 76392 03132, 99448 09484, 84383 85571 RE-mail accuracyanalabs@gmail.com
Branches  : Chennai, Madurai, Nagercoil, Karur & Thanjavur



sTdaTese §R) Rfie
. . Tel. ! 04651-237255

IREL (India) Limited pypelpsdb
(Formerly Indian Rare Earths Limited) ¥wa 051237258

('IIR_(I' TR F W) Fax @ 04651-237220
(A Govt. of India Undertaking)

NPT, Weargant R, aftrerrg - 629 252

A=

w
Manavalakurichi, Kanyakumari Dist. Tamil Nadu - 629 252
CIN : U15100MH1950GOI008187 Website ; www.irel.co.in

—(1S0 9001:2015 , 1SO 14001:2015 & OHSAS 18001:2007 Company}

IRELMK/ENV-15/2019 ~02.05.2019

AMBIENT NOISE LEVEL MONITORING

Monitoring period from October 2018 to March 2019

Location Noise Level in Average Noise Level in Average
_ dB(A) Noise Level dB{A) Noise Level
Day time in dB(A) Night time in dB{A)
Day time Night time
Max. Min, Max. Min.
Sea Side (North) 740 | 730 735 685 | 670 67.75
Front entrance 74.0 72.2 731 67.0 66.0 66.5
( North)
East side of IREL 70.5 69.0 69.75 69.0 67.5 68.25
South side of IREL 73.5 700 71.75 88.0 66.5 67.26
West side of IREL 73.0 71.0 72.0 67.5 68.5 88.0
5
o
8\ /{, (@m
Deputy Officer (S&T} Chief Manager (S&T)

Yol PR wiie 7 1207, ) 9Rawaw 76, Rl Shx & U, TR, Ha5-400 028
Regd. Office: Plot No.1207,Veer Savarkar Marg,Near Siddhivinayalk Temptie,Prabhadevi,Mumbai-400 028



TEST WATER BEFORE TASTE

TAMIL NADU WATER SUPPLY & DRAINAGE BOARD
District Level Water Testing Laboratory,
TWAD Board, 46/50 Vellalar Colony,Ramavarmapuram,Nagercoil 629001,

. Brom
JJayanthi Jayala,B.Sc.
Jurnior Water Analyst,
D.W.T.Lab,TWAD Board,
Nagercoil.

TEST REPORT

To

\NZ/‘

Ph.04652-238315

The Dy.General Manager,
Indian Rare Earths Ltd.,
Manavalakurichi.

Lr.No.Lab No.38734-38739/TWA/Lab-NGL/18-19 Dated 25.02.2019

Sub : Examination of water sample - Report furnished - Reg,

Sir,

Ref :1) Lz.No. MK/CE/36/2018-2019/ Dt14.02.2019
2) Your D.D No. 121788/ Dt.05.02.19 for Rs.4200/-
3) Our Invoice No. 8247/ Dated 14.02.19 for Rs.4200/-

The result of analysis for the water sample sent under reference is furnished below.

Scheme : Drinking

HARURN

jource : Open well
_ Jcation: 38734-38735 : Drinking water tap near MSP
38736-38737.Drinking water tap near Administrative office

38738-38739:Drinking water tap near VTC

BIS 10500 : 2012

L. PHYSICAL EXAMINATION,

1, Appearance

2. Colour

3. Odour

4 Turbidity NT Units

5. Total dissolved Solids mg/L

6. Electrical Conductivity Micro mho/cm

IL.CHEMICAL EXAMINATION:
7. pH

8. Fh. AIkaI]IIJt}( as CaC03 mg/L

( ~ { Total Alkalinity. as CaCos mg/L

ﬁU. Total Hardness as CaCo; g1

11. Calcium as Ca mg/L

12. Magnesium as Mg mg/L

13. Sodium as Na mg/L

14. Potassium as K mg/L

15. Iron as Fe mg/1.

16 Manganese mg/L

17. Free Ammonia as NHy g1

13, Nitrife a5 NO, g1

19. Nitrate a5 NOy o1

20. Chloride as Clmg/L

21. Fluoride as F mg/L

22. Sulphate as SO, 1,1,

23. Phosphate as PO, mg/L

24, Tidys Test 4 hrs.as Oy

BACTERIOLOGICAL EXAMINATION
Fecal coliform per 100 ml,

Report:Lab No, 38734/38736/38738 : The water is chemzca ity Potab!e
Lab No.38735/38737/38739 : The water is bacteriologically safe.

Date of Collection : 14.02.2019

Date of Receipt  : 14.02.2019
Result
} Lab N0.38734 | Lab No.38736 | Lab No.38738
Clear Clear Clear
Colourless Colouriess Colourless
None None None
5 2 1
467 487 480
708 738 728
691 7.73 7.32
0 0 0
92 172 152
164 172 160
42 40 3
14 17 18
78 82 79
19 18 1a
0.59 0.35 0.12
0.00 0.00 0.00
0.04 012 0.08
0.01 0.00 C.01
b 6 4
146 134 128
04 0.4 04
24 17 23
0 0 0
0.2 0.08 0.12
Lab No0,38735 | Lab No.38737 | Lab No0.38739
0 0 0
woﬁmﬂ;ﬁ’ia) 9
Junior Water yst,
TWAD Board, D.W.T Lab,

Nagercoil.



TEST WATER BEFORE TASTE 78

TAMIL NADU WATER SUPPLY & DRAINAGE BOARD

District Level Water Testing Laboratory,
TWAD Board, 46/50 Vellalar Colony,

Ph.04652-238315
TEST REPORT
“From Ta
].Jayanthi Jayala,B.5c. The Dy.General Manager,
Junior Water Analyst, Indian Rare Earths Ltd.,
D.W.T.Lab,TWAD Board, Manavalakurichi.
Nagercoil.
Lr.No.Lab NaﬁﬁZOG-SSlej[ﬂHLab-NGLﬂB-lg Dated 31.10.2018
Sir,

Sub : Examination of water sample -
‘Ref 1) Lr.No. MK/CE/36/ 20182019/
2} Your D.D No. 041419/Dt.17.10.18 for Rs.4200/-
3) OQur Invoice No. 8142/ Dated 26.10.18 for Rs.4200/-

The result of analysis for the water sample sent under refer

Scheme ; Drinking
Source : Open well

whkakk

CT,ocaﬁon: 38206-38207 : Drinking water tap NeA MSP
.48208-38209:Drinking waler tap near Administrative office -

38210-38211:Drinking, water tap near VIC

BIS 10500 : 2012

L PHYSICAL EXAMINATION.

L PH Yol AL AT a2

1. Appearance

2. Colour

3. Qdour

4 Turbidity NT Units

5 Totzl dissolved Solids mg/L

6. EBlectrical Conductivity Micro mho/cm

TLCHEMICAL EXAMINATION:

ILCHBEMI AL BAAAS AT
'7& pH
8. Ph. Alka]in.ity as CaCoy mgfL

9. Total Alkalinity. as CatC0g mg/L

10. Total Hardness as CaCo3 mg/L

11, Calcium as Ca mg/L

12, Magnesium as Mg mg/L

13, Sodium as Na mg/L

14, Potassium as K mg/L

15. Iron as Femg/L

16 Manganese mg/L

17. Free Ammonia as NHj wg/1.

18. Nitrite as NOImgIL ~

10, Witrate as NOy me/l

20. Chloride as Cl mg/L

21. Pluoride as F mg/L

22, Sulphate as 504 wgf/L

23, Phosphate a5 POy g/

94, Tidys Test 4 hrs.as Oz g/t

BACTERIOLOGICAL EXAMINATION
Fecal coliform per 100 ml.

Repori:Lab No. 38206/38208/38210 : The water is chemically Potable

Ramavarmapuram,Nagercoil 629001.

Report humshed -Reg.
' DL26.102017 .

ence is furnished below.

%\\g

Date of Collection ; 26.10.2018

Lak No.38207/36209/38211 :The water is

bacteriologically safe.

Date of Receipt @ 26.10.2018
Regult
Lab No.38206 | Lab No.38208 | Lab No.38210
Clear Clear Clear
Coloutless Colourless Colourless
None Mone None
] 0 Q0
500 447 487
758 678 738
715 7.63 7.22
0 0 0
192 204 180
224 224 192
58 51 59
19 23 11
62 36 6d
24 11 19
0.00 0.00 0.00
0.00 0,00 0.00
0 0 0
0.01 0.01 003 |
[{] 4 5
102 aQ 92
0.4 04 04
26 20 23
0 0 0
0.16 0.12 0.20
Lab No.38207 | Lab No.38209 | Lab No.,38211
0 0 1]

@'Q’ﬂm’@‘%’b,

Junior Water

TWAD Board, D.W.T Lab,

Nagercoil.

Anaff?s k,

7D
o



HTSIARFeS (G foafies »
IREL (India) Limited Q4051 237287
(Formerly Indian Rare Earths Limited) %= 49631-237258

(T WTHR 6T SYHT)
(A Govt. of India Undertaking)
AUETAG R, Ty e, TfterTe - 629 252

)
Manavalakurichi, Kanyakumari Dist. Tamil Nadu - 629 252
CIN : U15100MH1950G01008187 Website : www.irel.co.in

Tel. [ 04651-237255

: 04651-237220

—{(150 2001:2015 , ISO 14001:2015 & OHSAS 18001:2007 Company}

IRELMK/ENV-15/20189 02.05.2019

Details of Afforestation & Green belt Development for last 7 years by the Unit

Year | Area Area Planted in, (Ha) No. of frees Planted

Mined Mined out | Others Total | Minedout | Others Total

(ra) area (Plant & area (Plant &

Colony} Colony)
2012-13 1.8 15 - 15 5500 - 6500
2013-14 1.8 3.0 - 3.0 6500 - 6500
2014-15 2.57 3.0 - 3.0 7140 - 7140
2015-16 2.8 3.0 - 30 6410 - 6410
2016-17 2.45 3.0 - 3.0 6765 - 6765
201718 0 30 - 3.0 7000 - 7000
201819 3.0 30 - 3.0 6928 . 6928

> W et
. - ief Manager (S&T
Deputy Officer (S&T) Chief ger (S&T)

Toltgrer Praferr: e |, 1207, R Wy A, Rt S U, YR, S93-400 028
Regd. Office: Plot No.1207,Veer Savarkar Marg,Near Siddhivinayak Tempie,Prabhadevi,Mumbai-400 028



o (G R
IREL (India) Limited

(Formerly Indian Rare Earths Limited) %
(AT YR T IYH)

Fax

{A Govt. of India Undertaking)
ARSI, B e, affters - 629 252

Manavalakurlch: Kanyakumar: Dist. Tamil Nadu - 629 252
GIN : U15100MH1350G0I008187 Website : www.irel,co.in

- 04651-237255
04651-237256
04651-237257
45651-237258

+ 04651-237220

éﬁ\(} 9001:2015, ISQ 14001:2015 & OHSAS 18001:2007 ComPEHYJ 03.05.2019

IRELMK/ENV-15/2
Plant (In-house) Noise-Survey for the period from October 2018 to March 2019
Sl No. Location Noise level-dB (A) Duration Personal
Maximum Minimum of Protective
Exposure | Equipments used

l. DRY MILL

1 22 toh FBD Coniral cabin - inside 77.0 80.7 B hrs

2 Impraved primary section — outside Net in operation | Not in operation _

supervisor cabin

3 | Rutile section - Bagging area 88.5 89.8 6.5hrs | Ear Muff/Ear Piug
4 | Zircon section - Bagging area 87.0 89.0 6.5 hrs | Ear MufifEar Plug
5 | Zircon section- Final air tables area 87.0 89.9 8.5hrs | Ear Muff/Ear Plug
6 | Zircon section - Primary air tebles area 87.5 89.8 S5hrs | Ear MufffEar Plug
7 Shift-in- Charge cabin 68.0 70.0 2hrs

8 | 2tph-FBD control cabin 74.0 80.9 4 hrs

9 | Airtables in the Zircon wet section 89.0 89.0 Shrs | Ear MufffEar Plug
10 | Bagging area in the Zircon wet section 88.0 §7.0 Shrs | Ear Muff/Ear Plug
11 | Garnet final collecting area 86.5 89.8 6.5hrs | Ear Muft/Ear Plug
12 | limenite section (ground floor ) Notin operation | Notin operation -

13 | Generator operator ¢abin Not in operation | Notin operation -

IL. HUP

1 Operator Control cabin | Floor 70.0 79.0 6.5 hrs

2 | Bunker area 86.0 86.5 7hrs | Ear MuffiEar Plug
3 Shift Incharges cabin |l Fioor 71.0 74.0 1hrs

lll. | PUMP-HOUSE

1 Operator's cabin-inside 73.0 73.0 6.5 hrs

2 Operator’s cabin-oulside 835 83.5 6.5 hrs
IV. | OUT SIDE PLANT

1 | Near Electrical work shop 74.0 74.5 8 hrs

2 | Housing complex (near water tank) 59.0 60.0 8 hrs

3 | GuestHouse 56.0 568.0 8hrs

V. HEM Machinery

1 Front End Loader - Inside cabin 86.0 88.9 Shrs | Ear MuffEar Plug
VI | Mining Sites - -

1 Periavili vilai -Inland 80.0 84.0 7 hrs

2 Chinna Vilai -inland 79.0 81.0 7 hrs

3 Fillayar Coil- Inland 78.0 829 7 hrs

I

nstrument name: Soun
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level meter- RT-5001
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02.05.2019

Sub: Fund allocation for environmental protection, prevention & control of
pollution &CSR

Peried : April 2018-March 2019

Sl. No. ltem Amount spent
(in rupees)
1 Sewage freatment operation & maintenance 7,97,108
2 AAQ & Stack monitoring 3,29,928
3 Water & Air Con§enF fees, AAQ, Stack Noise 6.85.124
and sewage monitoring fees to TNPCB T
4 Radioactivity Monitoring 4,00,000
5 Afforestation Development 4,68,922
7 Maintenance of garden& lawn 5,96,726
8 Removal of bushes & Jungies 4,34,233
9 Clearing drainage, haul road 476,543
10 Cleaning & House keeping 10,50,938
1 Cleaning of Plant floor & spillage 6,66,044
12 Up-Keeping works 3,68,896
13 Maintenance of aqua-guard for drinking 16,685
14 Awareness programs such as Nat_iona] ngety 38610
Week, World Environment Day, Fire Service '
Week
15 | CSR activities 25,70,000
Totai 1,05,64,757
Deputm Chief Manager (S&T)

oI wrferr: el <, 1207, 9% Wy =, Rififmmae wRR & o, s, Hed-400 028
Regd. Office: Plot No.1207, Veer Savarkar Marg,Near Siddhivinayak Tempie,?rabhadew Mumbai-400 928



	Radiation and water quality reports
	2019 03 MR-MK-MARCH 2019
	RADIOLOGICAL MONITORING AT IREL, MANAVALAKURICHI PLANT (MARCH-2019)
	Radiation Fields:
	Results of the analysis of tailings from HUP and ETP (ZOP) solid waste are presented in Table7. The levels are comparable with natural concentrationprevailing in this area.

	S. No
	(Bq m-3)
	(mWL)
	(mgm-3)
	0.001
	0.37
	Vibratory screens platform
	1
	0.001
	0.61
	0.67
	Vibratory screens Ground floor
	2
	0.008
	2.60
	1.07
	Weighing room
	3
	0.004
	0.75
	1.33
	H.T.Platform East
	4
	0.008
	1.33
	H T Ground floor East
	5
	0.59
	2.00
	H.T.Platform West
	6
	0.001
	0.13
	H.T Ground floor West
	7
	0.011
	1.30
	1.87
	Rutile  Platform
	8
	2.56
	0.40
	Rutile Ground floor
	9
	0.018
	1.10
	2.13
	Garnet Platform
	10
	0.048
	1.99
	3.60
	Garnet  ground floor
	11
	2.21
	1.07
	Zircon section (old) Platform
	12
	2.93
	2.40
	Zircon Section (Old) ground floor
	13
	0.087
	4.35
	3.20
	Zircon section (New) Platform
	14
	0.006
	3.01
	0.53
	Zircon Section (New) ground floor
	15
	0.43
	1.20
	Zircon air tables
	16
	0.089
	8.03
	2.80
	Monazite ground floor
	17
	0.114
	7.44
	2.20
	Monazite IRMS
	18
	0.137
	11.26
	2.40
	Monazite RCBMS
	19
	0.013
	1.00
	1.73
	Ilmenite Section 
	20
	DAC: 0.22
	S. No

	DAC: 1WL
	TLV: 4.00
	Limits

	2019 02 MR-MK-FEBRUARY 2019
	RADIOLOGICAL MONITORING AT IREL, MANAVALAKURICHI PLANT (FEBRUARY-2019)
	Radiation Fields:
	Results of the analysis of tailings from HUP and ETP (ZOP) solid waste are presented in Table5. The levels are comparable with natural concentrationprevailing in this area.

	S. No
	(Bq m-3)
	(mWL)
	(mgm-3)
	0.001
	0.43
	Vibratory screens platform
	1
	0.001
	0.28
	0.13
	Vibratory screens Ground floor
	2
	0.013
	2.60
	1.33
	Weighing room
	3
	0.032
	1.79
	3.73
	H.T.Platform East
	4
	0.029
	1.20
	H T Ground floor East
	5
	0.85
	0.67
	H.T.Platform West
	6
	0.001
	0.13
	H.T Ground floor West
	7
	0.025
	1.28
	1.07
	Rutile  Platform
	8
	1.77
	0.80
	Rutile Ground floor
	9
	0.002
	1.44
	0.67
	Garnet Platform
	10
	0.005
	0.75
	0.80
	Garnet  ground floor
	11
	1.34
	1.07
	Zircon section (old) Platform
	12
	1.46
	0.67
	Zircon Section (Old) ground floor
	13
	0.022
	1.87
	0.40
	Zircon section (New) Platform
	14
	0.013
	3.19
	0.80
	Zircon Section (New) ground floor
	15
	0.22
	0.40
	Zircon air tables
	16
	0.045
	4.37
	0.87
	Monazite ground floor
	17
	0.122
	8.08
	1.94
	Monazite IRMS
	18
	0.101
	5.83
	1.27
	Monazite RCBMS
	19
	0.004
	0.73
	0.13
	Ilmenite Section 
	20
	DAC: 0.22
	S. No

	DAC: 1WL
	TLV: 4.00
	Limits

	2019 01 MR-MK-January 2019
	RADIOLOGICAL MONITORING AT IREL, MANAVALAKURICHI PLANT (JANUARY-2019)
	Radiation Fields:
	Results of the analysis of tailings from HUP and ETP (ZOP) solid waste are presented in Table 6. The levels are comparable with natural concentrationprevailing in this area.
	5. Water quality Analysis:
	Water samples were collected from within and outside the plant premises. The details are provided in Table 7.


	S. No
	(Bq m-3)
	(mWL)
	(mgm-3)
	0.004
	0.57
	0.80
	Vibratory screens platform
	1
	0.002
	0.53
	0.13
	Vibratory screens Ground floor
	2
	0.013
	1.99
	0.67
	Weighing room
	3
	0.016
	2.50
	1.33
	H.T.Platform East
	4
	0.005
	1.47
	H T Ground floor East
	5
	4.19
	1.33
	H.T.Platform West
	6
	0.004
	0.13
	H.T Ground floor West
	7
	0.015
	2.99
	1.60
	Rutile  Platform
	8
	0.93
	0.40
	Rutile Ground floor
	9
	0.016
	0.96
	1.73
	Garnet Platform
	10
	0.018
	0.93
	1.20
	Garnet  ground floor
	11
	2.80
	0.67
	Zircon section (old) Platform
	12
	2.47
	0.53
	Zircon Section (Old) ground floor
	13
	0.024
	1.56
	1.47
	Zircon section (New) Platform
	14
	0.035
	4.23
	2.00
	Zircon Section (New) ground floor
	15
	0.038
	1.79
	1.47
	Zircon air tables
	16
	0.129
	8.68
	3.94
	Monazite ground floor
	17
	0.166
	8.55
	2.27
	Monazite IRMS
	18
	0.076
	6.33
	1.34
	Monazite RCBMS
	19
	0.015
	2.24
	0.80
	Ilmenite Section 
	20
	DAC: 0.22
	S. No

	DAC: 1WL
	TLV: 4.00
	Limits

	2018 12 MR-MK-December, 2018
	RADIOLOGICAL MONITORING AT IREL, MANAVALAKURICHI PLANT (DECEMBER-2018)
	Radiation Fields:
	Results of the analysis of tailings from HUP and ETP (ZOP) solid waste are presented in Table8. The levels are comparable with natural concentrationprevailing in this area.
	6. Water quality Analysis:
	Water samples were collected from within and outside the plant premises. The details are provided in Table 9.


	S. No
	(Bq m-3)
	(mWL)
	(mgm-3)
	0.001
	0.28
	0.27
	Vibratory screens platform
	1
	0.002
	0.28
	0.13
	Vibratory screens Ground floor
	2
	0.004
	2.95
	0.67
	Weighing room
	3
	0.003
	1.99
	0.67
	H.T.Platform East
	       4
	0.001
	0.53
	H T Ground floor East
	5
	3.78
	0.93
	H.T.Platform West
	6
	0.013
	1.48
	1.60
	H.T Ground floor West
	7
	0.007
	3.68
	1.07
	Rutile  Platform
	8
	2.70
	1.07
	Rutile Ground floor
	9
	0.016
	2.66
	1.20
	Garnet Platform
	   10
	0.008
	1.32
	1.47
	Garnet  ground floor
	11
	1.24
	0.27
	Zircon section (old) Platform
	12
	2.74
	1.07
	Zircon Section (Old) ground floor
	13
	0.013
	2.84
	0.40
	Zircon section (New) Platform
	14
	0.030
	5.06
	0.93
	Zircon Section (New) ground floor
	15
	0.038
	2.72
	2.13
	Zircon air tables
	16
	0.048
	2.85
	1.00
	Monazite ground floor
	17
	0.120
	7.05
	1.40
	Monazite IRMS
	18
	0.136
	7.20
	1.87
	Monazite RCBMS
	19
	0.013
	1.12
	0.53
	Ilmenite Section 
	20
	DAC: 0.22
	S. No

	DAC: 1WL
	TLV: 4.00
	Limits

	2018 11 MR-MK-November, 2018
	RADIOLOGICAL MONITORING AT IREL, MANAVALAKURICHI PLANT (NOVEMBER-2018)
	Radiation Fields:
	Results of the analysis of tailings from HUP and ETP (ZOP) solid waste are presented in Table6. The levels are comparable with natural concentrationprevailing in this area.
	5. Water quality Analysis:
	Water samples were collected from within and outside the plant premises. The details are provided in Table 7.


	S. No
	(Bq m-3)
	(mWL)
	(mgm-3)
	0.001
	0.26
	0.13
	Vibratory screens platform
	1
	0.001
	0.47
	0.53
	Vibratory screens Ground floor
	2
	0.004
	1.85
	0.27
	Weighing room
	3
	0.008
	0.80
	H.T.Platform East
	       4
	1.67
	1.07
	H T Ground floor East
	5
	0.98
	0.53
	H.T.Platform West
	6
	0.001
	0.22
	0.40
	H.T Ground floor West
	7
	0.029
	1.36
	2.40
	Rutile  Platform
	8
	1.97
	0.27
	Rutile Ground floor
	9
	0.010
	0.39
	0.13
	Garnet Platform
	   10
	0.013
	1.40
	1.07
	Garnet  ground floor
	11
	0.85
	0.67
	Zircon section (old) Platform
	12
	2.07
	0.53
	Zircon Section (Old) ground floor
	13
	0.001
	0.69
	0.40
	Zircon section (New) Platform
	14
	0.001
	0.77
	0.13
	Zircon Section (New) ground floor
	15
	0.002
	0.55
	0.13
	Zircon air tables
	16
	0.061
	3.53
	1.94
	Monazite ground floor
	17
	0.103
	3.96
	1.07
	Monazite IRMS
	18
	0.119
	4.72
	1.60
	Monazite RCBMS
	19
	0.004
	0.87
	0.67
	Ilmenite Section 
	20
	DAC: 0.22
	S. No

	DAC: 1WL
	TLV: 4.00
	Limits

	2018 10 MR-MK-October, 2018
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