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Regd. Of.fice :No. 31, Kamarajar Salai, "TWAD House" Chepauk,

Rc. No: 12991/ML1/2014 Date: 01.07.2019

To,

The Member Secretary (Violation)

3" Floor, Vayu wing

Ministry of Environment, Forest & Climate Change
Indira Paryavaran Bhawan

Jor Bagh Road, New Delhi 110003

Sir,
Sub: Sivaganga Graphite Mine of M/s Tamil Nadu Mineral Limited, (TAMIN), Sivaganga
Taluk & District of TamilNadu State-ADS reply — submitted-regarding.

Ref: 1. M/s Tamil Nadu Minerals Ltd, Sivaganga Graphite Mine.
(Proposal No. IA/TN/MIN/94181/2017

2. Agenda S.No. 22.3.6 of Minutes of 22™ Meeting of EAC for the proposal
involving violation held on 21.05.2019. .

3..ADS received from the MoEF& CC on 04.06.2019.

dede g dede de A

In continuance of the reference 2™ and 3™ cited, we hereby furnish thé reply in
connection with Sivaganga Graphite Mine project of M/s Tamil Nadu Minerals Ltd, over an
extent of 236.85 Ha, in Pudupatti, Kumarapatti and Senthiudayanathapuram villages, Sivaganga
Taluk, Sivaganga District, Tamil Nadu State as mentioned below.

Post Box No. 2961, Chennai - 600 005.

S. e
Additional 3
E Sought details Compliance
1 | Damage As instructed by the EAC, we have reworked the damage Assessment from 1993-
Assessment | 1994 The summary of DAR is given below:
needs to be Al . i
worked out a) Air Environment:
from 93/94
instead of . 1993-2017
2000/2001 as Pa:;r;::er Ur:'tsd (Mining and B;Sng:iciation Plant)
2 pg/m :
ts: br:ted " PM;0 _pg/m’ 8.585
e PM; 5 pg/m’ 1.638
Though the SO, ug/m’ 0.0053
profit accrued NOy ug/m® 3596
from
2000/2001 as
per Hon’ble




8.C order
dated
02.08.2017 to
be submitted.

b} Land Environment:

Land Cover luse pattern changes from.1994.and 2017

Arédiin Ha Land
s _ Cover | Perce _
NE; Land Description N Pattern | ntage Impact
1994. 2017 Change {%) identified
s-in Ha. .
Agriculfyre; _ Moderate
1 Cropland 34.61 31.45 3.16 1.33 impact
s oy _ 5 Moderate
2 Agricuiture, Faliow 83.25 81.73 1.52 0.64 Impact
3 |WastelandOpen | 3151 | 3762 | 611 | 258 m“gﬁte
: Water bodies, lakes/ _ - , _ Moderate:
4 Ponds 87.48 86.05 1.43 0:60 Impact
. - Moderate
Total | 236.85 236.85 12.22 5.15 Impact

c) Noise Environment:
Noise Madeling is carried out and cantours were generated,since, all the. values.

are withinthe limit as per DGMS Rules. Damage due to mining activities is
negligible. the max predicted noise levels are as follows:

s, oo Predicted Max. Noise Distance from
No | Activity level dB(A) Source(m)

1 Drilling activities 41.34 _ 300

2 Blasting 91.89 300

3 Vehicles movement 50.16 500

4__ | Mining machinery 3445 300

5 | Cumulative sources 90.90 300

d) Water Environment:

Ground Water consumption through bore well is given as follows:

Water Cansumption(KL) - 1993 to 2017
Mansoon ) 6279
Non monsoon 204240

e} Biological Environment;

The core area consists of Barren land. It is devoid of any major trees. Only small

shrubs and bushes were present. No Darmiage to' the Biological Environment is

anticipated.

The detailed revisedDamage Assessment is carried out from 93!_9'4_ instead of
2000/2001 is-enclosed as Annexure-l.




The ROM is
transported to
beneficiation
plant which is
focated at a
distance:
approx. 550'm
from the
mining lease
boundary,

PP is advised

to rework the
cumulative
impacts
including the
impact on

t water regime.
and the
rejects
handling-and
disposal to
tailing ponds
taking into

. consideration
of the
beneficiation
plant.

Impacts identified by Cumulative Impact studies:

a) Air Environment:

Predicted cumulative
Parameter Units M?:iﬁ;e;;?ta'?::;g él'iaea'tt??)n NAAQ Standard
Plant}

TSPM ug/m™ 43.21 500

PN ug/m® 8.585 100

PMj 5 _ug/m” 1.638 60

SO, ug/m® 0.0053 B8O

NOy ug/m’ 3.596 80

The predicted concentrations due to the operation of mining & beneficiation plant

are within the stipulated norms and the impact enivisaged is moderate.

b) Land Environment:

Graphite beneficiation plant covers an area of 5.34.0 Ha (13.20 Acres). Land Is

-owned by Tamil Nadu Mineral Limited. Beneficiation plant is located at a distance.

of 0.5 km from the Mine lease boundary (Quiside the mine lease area).
There isnomajor change in the land terrain as the existing facilities are already
available-at the site, No major change in land use is anticipated.

©) Water Environment:

Ground water samples were collected nearby beneficiation plant and analyzed.

{ The analytical result shows that, all the parameters are within the permissible limit

of IS 10500:2012(Drinking water standard). |
d} Noise Environment:
i.  Mine site: _ _
The main sources of naise in the mine are as follows:
» Transportation vehicles.
» Loading & unloading of Graphite
»  Driling & Blasting
e DG Sei,




Noise Modeling is carried out-and contours were generated for Sivaganga. mine,
the noise levels are identifisd as follows:

S. _— Predicted Max. Noise Distance from
No Activity | level dB(A) Sourca(m)
11 Drilling activities- - 41.34 300

2| Blasting | 91,89 300

3 | Vehicles movement 50.16 500

4 | Mining machinery 34.45 300

5 | Cumulative sources 90.90 300

The main sources of noise pollution within the Beneficiation Plant identified as

follows:
* Crusher
»  Grinder
* Rodmil
» Rotary Dryers
» DG sets of 1X500 & 1X380 kVA Capacity

Naoise

such as Crusher, Grinder, Rotary dryers and DG Sets, Max Noise level is found at
150 meters. Noise.leve! contours are generated for crusher & DG Sets only. No
contours are generated for Grinder & Rotary dryers,

ii.  Beneficiation Plant:

Modeling is cartied out & contours. were generated for individual sources

S. _— Predicted Max, Noise level Distance from the
No Activity dB{A) source(m)
- 20m
T | Crusher 23.08 {within the plant boundary] -
2 | Grinder Ne contour. is-generated -
3 Rotary Dryers No contour is generated -
. : ' 04 10m
4 | PG setTxS00kvA 3594 (within the plant boundary|
5 | DESet1x500kvA 46'92_ _ (within the plant boundary
Note: Max Noise levels from all sources are within the standard.
e) Biological Environment
> Beneficiation Plant is located at 500m distarice from the mine lease
boundary (Outside of Mine lease area)
> Inthe Mine Lease area or its proximate areas there is no wetiand-and
the natural flow of water not available,
» There is no rare or endangered species

There are no wild anirials in the area. In the postmining stage, proper
fencing will be carried in the mined out area to prevent fall of
animals in the mine pits.




» There are no any wetlands, fish breeding grounds, marine ecology
nearby the quarry area, which will be affected due 1o this: -project.

f) Socio Economic

There is no residential area within lease area. Hence, there is no
likelitood of efféct of outside people or influx on the existing focal
population. The Ia_s_sée is spending. substantial amount for peripheral
developments such as education, health, sports, afforestation -etc.
Hence, the benefits to the community and its ecenomy because of this.

project are quite appreciable.

The Detailed Cumulative. impacts study is carried aut including the rejects,
handling and disposal to tailing ponds taking into consideration of the
beneficiation plant is-enclosed as Annexure:Il.

Hence, we request you to place the SL!bJeCt proposal during the forthcorning. EAC
meeting and kmd!y issué the Environmental Clearance for subject at-the earfiest.

Thanking you sir, .
' Yours faithfully,

for Tamil Maﬁ«.bmmrals Limited

(E. Ganesan)
Deputy Manager (ML)
Authorized signatory
Encl: As stated above



ANNEXURE-I

DAMAGE ASSESSMENT REPORT
(1994 to 2017)

For

SIVAGANGA GRAPHITE MINE
OVER AN EXTENT OF 236.85 Ha.

At
Villages: Pudupatti, Senthiudayanathapuram and Kumarapatti

Taluk: Sivaganga
District: Sivaganga

State: Tamil Nadu
By

| _/&_H]
CTAMIN

M/s. Tamil Nadu Minerals Limited
No. 31, Kamarajar Salai,
Chepauk,

Chennai - 600 005

(Project termed under Schedule of 1(a) Mining of Minerals ‘A’ Category as per EIA
Notification 2006 and its Amendments & Project falls under Violation Category as
per S.O. 804 (E) dated 14 March 2017)

EIA Consultant:
HUBERT ENVIRO CARE SYSTEMS PRIVATE LIMITED, CHENNAI
(NABET Accredited vide Certificate No. NABET/EIA/1619/RA0083 Valid up to
13.10.2019)

July2019
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1 Introduction of Enumerate the aspects of Violation

Quantification of the effects on human health of particulate matter emissions, for which inhalation
is the only relevant exposure route. In this case, it is hecessary to quantify the pollutant emission,
describe its dispersion and the extent to which the population is exposed, apply a concentration
response function and finally evaluate the economic impact. A pathway for estimating impacts &
Impact Pathway Approach is shown in Figure 1-1.

“-

[ Burden Pollutant emissions

- o /

i 3
| The spread of pollution around the source,
Dispersion | znd its chemical transformation In the
| environment

~ -

5

The extent to which the population

b Exposure at risk is exposed to imposed burdens
L 2
i i
| Impacts on the number of premature
»  Impact deaths, lll health, lost crop preduction,

| ecolagical risk efc.

—l‘ Damage Monetary equivalent of each impact

Figure 1-limpact Pathway Approach

Source: European Environmental Agency - EEA Technical report N15/2011
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2

Quantification of Environmental Damage

2.1.1 Land Environment

Land classification of the lease area is given in Table 2-1. Land cover/Land use Pattern of the

lease area Google Imagery and NRSC (IRS P6 LISS-III) image in the year of 1994 are shown as

Figure 2-1 &

Figure 2-2. Land cover/Land use Pattern of the lease area Google and NRSC (IRS P6 LISS-III) in

the year of 2017 are shown in Figure 2-3&Figure 2-4. Land Cover /use pattern changes from

1994 and 2017 are given in Table 2-2.Land Cover /Land use pattern changes (in bar chart) from
1994 and 2017 are shown in Figure 2-5.

Table 2-1 Land Classification of the lease area

S.No | Land details Pudupatti Sy Kumarapatti Total
nathapuram
1 |Pataland TAMN)(Hg) | 11385 28125 36.45.5 75.965
2 Poramboke Land (Ha) 32.19.0 34.61.5 94.08.0 160.88.5
Total (Ha) 43.57.5 62.74.0 130.53.5 236.85.0

Figure 2-1 1994 Year’s Google Imagery of the Lease area

o Google Earth

i
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Land Use / Land Cover Map of Project Site - 1994

Client: Tamil Nadu Minerals
Limited, Chennai
Scale:
500 0 500 1000 1500 m |Source: Bhuvan. nrsc.gov.in
T E—  eeeee— IRS P6 LISS - Il

Legend

— Project Site

Il Waste land/Open

I water Bodies - Lakes/ Tanks/ Ponds
Agriculture - Cropland
Agriculture - Fallow land

Figure 2-2 Land Cover map of the lease area in 1994

Imadery Dat2

Figure 2-3 2017 Year’s Google Imagery of the Lease area
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Scale:

Land Use / Land Cover Map of Project Site - 2017

0 500 1000
i 1 "

1500 m
4

Client: Tamil Nadu Minerals
Limited, Chennai

Source: Bhuvan. nrsc.gov.in
IRS P6 LISS -1l

Legend

— Project Site

I Water Bodies - Lakes/ Tanks/ Ponds
Agriculture - Cropland
Agriculture - Fallow land

B Mining

Figure 2-4 Land Cover map of the lease area in 2017

2.1.1.1 Summary of Land Environment Damage

Table 2-2 Land Cover /use pattern changesfrom 1994 to 2017

_— L and Description Area in Ha Land Cover Pattern | Percentage of
1994 2017 Changes in Ha. changes (%)
1 | Agriculture, Cropland 34.61 31.45 3.16 133
2 | Agriculture, Fallow 8325 | 8173 152 0.64
3 | Waste Land Open 3151 37.62 6.11 2.58
4 | Water bodies, lakes/ Ponds 8748 | 86.05 143 0.60
Total | 236.85 | 236.85 12.22 5.15
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Figure 2-5Land Cover changes in Mine lease area from 1994 to 2017

2.1.2 Air Environment

Base line data reveals that ambient air quality in the study area for the Parameters PM, SO, &
NO,, are well within the permissible Limits as prescribed by the National Ambient Air Quality
Standards (NAAQS) for Industrial Area, Residential, Rural & Other areas.

The major air pollution sources from the mining operations are DG sets, mining activities like
blasting, drilling, cutting etc., and transportation. The DG set are provided with stacks of adequate
height so as to disperse the emanating flue gases containing suspended particulate matters,
oxides of sulphur and nitrogen without affecting the ground level concentrations. The emissions
mainly generated from the mining activities are Blasting, Drilling, Excavation, Loading, Unloading,

and transportation etc. Machinery like compressors and jack hammers are used for Drilling.

2.1.2.1 Meteorological Data

The site specific meteorological data for three months from Mar 2018 to May 2018 was obtained
from secondary sources and processed in AERMET to plot wind rose diagram (Fig 2-6). Other
data included for AERMET were daily wind speed, wind direction, temperature, relative humidity,
air pressure, precipitation, and solar radiation recorded during the period. AERMET reformats

meteorological data so that it can be used as input for AERMOD model.
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T INORTH . WIND SPEED
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Figure 2-6 Wind rose diagram considered for Dispersion Modeling
(March to May 2018)

2.1.2.2 AERMET Process

For the 3 phase AERMET processing of the meteorological data, specifications of the land use in
the area are required to determine the terrain roughness for modeling. The land use was
characterized for in and around the site. The surface characteristics for the site and surroundings

were selected and used to calculate the Albedo, Bowen ratio and surface roughness parameter.

The meteorological data were processed in the AERMET software to generate wind flow pattern
& to generate surface meteorological data and profile meteorological data in a prescribed format
that can be fed to AERMOD for modeling.

2.1.2.3 AERMOD Process

AERMOD Software Version 8.0.5 was used for air dispersion modeling and is applicable to a wide
range of buoyant or neutrally buoyant emissions up to a range of 50 km. In addition to more
straight forward cases, AERMOD is also suitable for complex terrain and urban dispersion

scenarios.

AERMOD is a steady-state plume model. In the stable boundary layer (SBL), it assumes the

concentration distribution to be Gaussian in both the vertical and horizontal. In the convective
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boundary layer (CBL), the horizontal distribution is also assumed to be Gaussian, but the vertical

distribution is described with a bi-Gaussian probability density function (pdf). This behavior of the
concentration distributions in the CBL was demonstrated by Willis and Deardorff (1981) and
Briggs (1993). Additionally, in the CBL, AERMOD treats “plume lofting,” whereby a portion of
plume mass, released from a buoyant source, rises to and remains near the top of the boundary
layer before becoming mixed into the CBL. AERMOD also tracks any plume mass that penetrates
into the elevated stable layer, and then allows it to re-enter the boundary layer when and if
appropriate. For sources in both the CBL and the SBL, AERMOD treats the enhancement of
lateral dispersion resulting from plume meander. The emissions mainly generated from the mining
activities are Blasting, Drilling, Excavation, Loading, Unloading, and transportation etc. Machinery
like compressors and jack hammers are used for Drilling are estimated and used as inputs for the

air dispersion modeling as shown in Table 2-3 to Table 2-8.

Maximum incremental value for SO2, NOx and PM is shown in Figures 2-7 to Figure 2-9 and
Top 10 highest Ground Level Concentration (GLC) obtained from modelling are given in Table 2-

9to Table 2-12 respectively.

2.1.2.4Emission Calculations

Each mining activities is a source of emission and the estimation of emissions depends on
parameters such as meteorological, topographic conditions and material characteristics. It is
necessary to calculate the amount of emissions for work or a source on site to the atmosphere.

The following emission formulas are used to calculate the emission rate for the different emission

source.

Table 2-30verview of the Source Parameters
Description Symbol Value Units
Moisture Content m 5 %
Silt Content S 11 %
Wind Speed u 2 m/s
Hole Dia d 110 Mm
Frequency f 8.3 Holes/Day
Average Vehicle Speed v 55 m/s
No of Working Days in Year n 300 Days
Waste Dumping Area a 0.03 sg.Km
Open Pit Area Aa 0.13 sg.Km
No of Working Hrs in Day H 8 Hrs
Blast Area A 30 Sg.m
No of Blasts per day 0.29 Nos
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Hours of Bulldozing 1 Hrs/ Day

Over/Side Burden Silt Content 15 %
Over/Side Burden Moisture Content 8 %
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Table 2-4Emission Factors Considered for emission estimation and Air Quality Modelling

Description Activity Emission Factor/Equation Units IE?(:ItSo srlon
Top Soil Removal 0.029 Kg-TSP/Tonn 0.029
Bull Dozing 2.6*SM.2"M1.3 kg PM10/hour 57014
Top Sall Loading 0.0012%(U2.2M.3*(M2Y\L.4 Kg-TSP/Tonn 0.00029
Handling : K(100-m)m1}0:35%{(us)(100-sy -
Transportation 70,540 1(FH0.A2)110° os Variable
Unloading 0.0012%(U2.2M.3*(M2Y\L.4 Kg-TSP/Tonn 0.00029
Drilling and Drilling 0.59 kg TSP/hole 0.59
Blasting Blasting 0.00022*AM.5 kg TSP/Blast 0.0378
Bull Dozing &t 0.74°0.0016+(U2. 2/ L3(M2) 1.4 kg TSP/Tomn 0.00029
\oading area . 74*0. 2N : )
Loading 0.0012%(U2.2M.3*(M2Y\L.4 Kg-TSP/Tonn 0.00349
Over burden Transportation by {(200-m)m1}035*{(us)(100-s) ds Variable
Handling trucks 07{0.5+0.1(f+0.42v)}103
Unloading 0.0012%(U2.2M.3*(M2Y\L.4 Kg-TSP/Tonn 0.00349
Bull Dozing at
unloading area 0.74*0.0016%(U2.2"1.3"(M2\-1.4 kg TSP/Tonn 0.00029
: Kg-TSP/Tonn 0.005
Conveying kg PMLO/Tonn 0.002
Qrushi Kg-TSP/Tonn 0.03
Beneficiation k kg PMLO/Tomn 0,012
Plant . Kg-TSP/Tonn
Giinding kg PM10/Torn 0.16
: Kg-TSP/Tonn
Drying ~ kg PM10/Tonn
Transportation by [{(200-m)m}0:35%{(us)(100-sy
Tailing Waste | trucks 07{0.5+0.1(f+0.42v)}103 gs Variable
Handling& | Unloading 0.0012%(U/2.2M.3*(M2y\L.4 Kg-TSP/Tonn 0.00349
Dump Area | Bull Dozing at
unloading area 0.74*0.0016%(U2.2.3*(MW2\-1.4 kg TSP/Tonn 0.00029

Page 13 of 35




Source: 1 Emission Estimation Technique Manual for Mining and Processing of Non-Metallic Minerals by NPI, Nov 1999
2. Determination of the emission rate from various opencast mining operations, S. K. CHAULYA+*, M. K. CHAKRABORTY,
et. Al. Water, Air, and Soil Pollution 140: 21-55, 2002.

3. AP-42, Mining and processing non-metallic minerals

Table 2-5 Quantification of Emission due to Mining activities with quantity handled

_ _ Side burden Total Emission
- Vear Production Production Ore Overburden Qty Oy
(In Tones) (TPD) (Tonn/Day) (Tonn/Day) kg/day TPY
1 1994-1995 21329.008 71 163 488 14.50 4
2 1995-199% 15617.945 52 91 274 27.73 8
3 1996-1997 4658.985 16 31 A 13.03 4
4 1997-1998 39390.53 131 281 844 21.72 7
5 1998-1999 32655.85 109 256 767 19.86 6
6 1999-2000 17867 60 20 60 7.73 2
7 2000-2001 32464 108 27 81 9.57 3
8 2001-2002 50320 168 47 141 12.31 4
9 2002-2003 41320 138 41 124 11.12 3
10 2003-2004 42627 142 51 154 24.94 7
11 2004-2005 42840 143 75 224 20.85 6
12 2005-2006 57200 191 111 332 15.89 5
13 2006-2007 58961 197 87 380 16.36 5
14 2007-2008 49308 164 63 265 13.79 4
15 2008-2009 59227 197 0] 321 15.74 5
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16 2009-2010 50764 169 175 1136 25.06 8
17 2010-2011 49329 164 121 1001 22.80 7
18 2011-2012 57205 191 27 1427 27.45 8
19 2012-2013 67959 227 0 1472 28.79 9
20 2013-2014 87995 293 88 2452 42.97 13
21 2014-2015 71706 239 66 858 22.89 7
22 2015-2016 90275 301 105 1783 35.76 11
23 2016-2017 207 1 23 1161 18.47 6
Total Emission during Violation period of 23 Yrs 450.85 135.25
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Table 2-6 Summary of Emissions due to mining from 1994 to 2017

S. No Details Kg/day TRPY
1 Total Emission during Violation period of 23 Yrs 45085 | 13525
2 Avg. Emission Per Year 2041 6.12
3 Max. Emission in Year 42.97 12.89
Table 2-7 Emission from Mining Equipment’s
Stack Details Emission per Stack (g/s)
Fuel Height . Tem Exit
SOUICE | ysed | KOO0 | (m) (Dn'f)‘ o | Velocity | PM | so, | Nox | co HC
AGL (°C) (m/s)
125
KVADG 1 3 015 | 30 9 0.0340 | 00003 | 0.0500 | 0.0420 | 0.0120
30 | B
KVADG | A 1 > 015 | 40 o 00476 | 00004 | 00700| 00583 0.014
*500
KVADG 1 > 015 | 410 9 0.0666| 00005| 00980 | 0.0823| 0.0216
Total Emission (g/s) 0.148 0.011 0.218 0.183 0.047
Note: * Beneficiation Plant Power Backup sources.
Table 2-8Total Maximum Emission from all Sources
Average Emission per stack (g/s)
Source PM
TSPM | PM10 | PM25 S0z NOX HC €O
Mining 0.75 0.149 0.089 - - - -
Benefidation | 10s6 | 0208 | 0093 i i i i
Unit
DG Sets - 0.148 0.011 0.218 0.183 0.047
Vehicles - 11803 | 7.08E4 6.94E-07 1.55E-01 2.00E-02 | 8.89E-02
Total (g/s) | 1.816 0.5916 0.182708 | 0.011001 0.373 0.203 0.1359

Note: Since emission factors are available for TSPM the following assumptions are made for

PM;o and PM, 5 estimation

1. 20% of TSPM is considered as PM,, and
2. 60% of PMy, is considered as PM, 5
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Table 2-9Predicted Top 10 Highest Concentration of Particulate Matter

From Centre of Mine Lease Area

Conc.

SNO Name of the Receptor (ng/m3) Distance (Km) Direction
1 Kumeripatti 0.96154 33 VWNW
2 Karangapatti 3.56242 16 W
3 Tevanipatti 290192 18 NE
4 Minskshipuram 167878 2.8 Wsw
5 Kamalippati 2.29951 16 E
6 Pudupatti 0.74023 4.3 E
7 Passankari 2.56209 16 S
8 Sendiudayanathapuram 1.36625 37 SSwW
9 Sakkanthi 0.14742 5.4 ESE
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Figure 2-8Predicted 24 hrs GLC’s of PM within 10 km radius of the Study area

Table 2-10Predicted Concentration of PM10 at different receptors

conc. From Centre of Mine Lease Area
SNO Name of the Receptor (Mg/m3) Distance (Km) Direction

1 Kumaripatti 0.19436 33 VWANW
2 Karangapatti 0.72516 16 W
3 Tevanipatti 0.67801 18 NE
4 Minskshipuram 0.33425 28 WSwW
5 Kamalippatti 0.48546 16 E
6 Pudupatti 0.16443 4.3 E
7 Passankari 0.64258 16 S
8 Sendiudayanathapuram 0.34114 3.7 SSW
9 Sakkanthi 0.03897 54 ESE
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Figure 2-9Predicted 24-Hrs’ GLC’s of PM; s within 10 km Radius of the Study Area

Table 2-11 Predicted Concentration of PM; sat different receptors

Conc. From Centre of Mine Lease Area
S.NO Name of the Receptor (ug/md) Distance (Km) Direction

1 Kumeripatti 0.10972 33 VWNW
5 Karangapat 02721 16 W
3 Tevanipatt 0.1999 18 NE
4 Minskshipuram 0.19968 2.8 WSw
5 Karmalippatti 0.16567 16 E
6 Pudupatti 0.06119 4.3 E
7 Passankari 0.18072 16 S
8 Sendiudayanathapuram 0.12632 37 SSW
9 Sakkanthi 0.01528 54 ESE
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Figure 2-10Predicted 24 hrs GLC’s of SO, within 10 km radius of the Study area

Table 2-12Predicted Top 10 Highest Concentration of Sulfur Dioxide
From Centre of Mine Lease Area

Conc.

SNO Name of the Receptor (ng/md) Distance (Km) Direction
1 Kumeripatti 0.00013 33 VWNW
2 Karangapatti 0.0005 16 W
3 Tevanipati 0.00072 18 NE
4 Minskshipuram 0.00021 2.8 WSW
5 Kamalippatti 0.00025 16 E
6 Pudupatti 0.00012 43 E
7 Passankari 0.00032 16 S
8 Sendiudayanathapuram 0.00012 3.7 SSW
9 Sakkanthi 1E-5 54 ESE
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Figure 2-11Predicted 24-Hrs’ GLC’s of NOx within 10 km Radius of the Study Area

Table 2-13Predicted Top 10 Highest Concentration of Nitrogen Oxide

Conc. From Centre of Mine Lease Area
S.NO Name of the Receptor (g/m?) Distance (Km) Direction
1 Kumaripatti 0.102 33 VWNW
2 Karangapatti 0.347 16 W
3 Tevanipatti 0531 18 NE
4 Minskshipuram 0.162 2.8 Wsw
5 Kamalippatti 0.189 16 E
6 Pudupatti 0.089 4.3 E
7 Passankai 0.247 16 S
8 Sendiudayanathapuram 0.089 37 SSw
9 Sakkanthi 0.112 5.4 ESE
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2.1.2.5GLC modeling Conclusion

It It was observed that the maximum ground level concentration observed due to mining activities
and traffic movement for TSPM, PMy,, PM,5, SO, and NO, are 43.21 ug/m?, 8.858 pg/m?, 1.638
ng/m?, 0.0053 pg/m?® and 3.5965 pg/m?®. So it can be concluded that even after the operation of
mines the impact envisaged is moderate. The total increase in concentrations above baseline

status to estimated and the percentage increase is summarized in Table 2-14.

Table 2-14Total Maximum GLCs due to Mining Activities without Control measures

Predicted Cumulative Maximum Conc. at
Pollutant Mining + Beneficiation Unit (pg/m3) NAAQ standard
TSPM 4321 500
PM10 8.585 100
PM2.5 1638 60
SO, 0.0053 80
NOXx 3.596 80

2.1.3 Water Environment

The total Water requirement is 40 KLD. The total water requirements met through Mine sump
water and Bore well water within the factory premises. The Water Balance charts for Non
monsoon and monsoon are shown as Figure 2-10,Figure 2-11.Ground Water consumption
estimation in season wise is given in Table 2-17. Ground Water quantity season wise from 1994
to 2017 is shown in Table 2-18.

2.1.3.1 Ground Water Consumption
2.1.3.1.1 Post Monsoon Water Requirement

Table 2-15 Non monsoon season Water requirement

S.No Description Water Requirement(KLD)
1 Domestic Use 35
2 Dust suppression 20
3 Green belt 16.5
Total 40.0

Source of Water: Ground Water (Bore Well) 40 KLD
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Total Water Requirement
Bore Well(40 KLD)

v

Green Belt Dust Suppression Domestic Requirement
(16.5KLD) (20KLD) (3.5KLD)

|

Loss
(0.6 KLD)

Sewage Generation
(2.9KLD)

1

Figure 2-12Non monsoon Season water Balance

2.1.3.2 Monsoon Water Requirement

Table 2-16Monsoon season Water Requirement

S. No | Description

Water Requirement(KLD)

1 Domestic Use

3.5

Total

3.5

2) Bore well : 3.5 KLD

Total Water Requirement
{3.5KLD)

¥

Bore Well Water
(3.5KLD)

4

Loss
(0.6 KLD)

Domestic Requirement
{3.5KLD)

|

|

Sewage Generation
(2.9KLD)

Figure 2-13Monsoon water Balance

Table 2-17 Ground Water consumption estimation in season wise

S.N Details Monsoon Post Monsoon
1 Water Quality in KLD 35 40
2 No of working days in year 78 222
3 KL/Year 273 8880
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Table 2-18Ground Water Quantity season wise from 1994 to 2017

S.No

Year

Year wise Water Quantity (KL)

Monsoon Non Monsoon
1 1994-1995 273 8880
2 1995-199%6 273 8880
3 1996-1997 273 8880
4 1997-1998 273 8880
5 1998-1999 273 8880
6 1999-2000 273 8880
7 2000-2001 273 8880
8 2001-2002 273 8880
9 2002-2003 273 8880
10 | 2003-2004 273 8880
11 | 2004-2005 273 8880
12 | 2005-2006 273 8880
13 | 2006-2007 273 8880
14 | 2007-2008 273 8880
15 | 2008-2009 273 8880
16 | 2009-2010 273 8880
17 | 2010-2011 273 8880
18 | 2011-2012 273 8880
19 | 2012-2013 273 8880
20 | 2013-2014 273 8880
21 | 2014-2015 273 8880
22 | 20152016 273 8880
23 | 2016-2017 273 8880
Sub total 6279 204240
Grand Total 210519

Total Bore well Water consumption: 1994 to 2017 = 210519
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2.1.3.3Surface Water

Run off Estimated as follows:

Table 2-19Estimation of Runoff

Run Volume Volume of
S. Land Use Area Volume | off | harvested runoff
No. (m2) (m3) C_oeffl (m?) harvested
cient (KLD)
1 | Mning 335700 147037 | 0.4 58814.60 1589.58
2 | OverburdervSide burden Dunmp 79400 A7r7 | 0.7 24344.00 657.947
3 | Storage for Topsoil 15900 6964.2 | 0.1 696.42 18.8222
4 | Infrastructure 7200 31536 | 0.8 2522.88 68.1859
5 | Mineral stockyard 122500 53655 | 0.6 32193.00 870.081
6 | Mine Roads 52050 22798 | 0.3 6839.37 184.848
7 | Area Under plantation(Green Belt) 59850 26214 | 04 10485.70 283.398
8 | Unutilized area 169590 74280 | 04 29712.20 803.032
Total | 842190 | 368879 | 3.7 165608 4475.9
Total Volume per Year | 1633703
Total Volume for 23 Years | 37575166

2.1.4 Noise Environment

Noise Modeling is carried out and contours were generated for Sivaganga mine. Sources for

Noise in Open Cast mining is considered as follows:

Various Noise Sources in Mining Activities (Open Cast)

1) Noise pollution due to Blasting : 164 dB (A) at 30m
: 144 dB (A) at 70m
2) Noise pollution due to Vehicles movement : 86 dB (A) at 1m
3) Noise pollution due to drilling activities :115dB (A) at Im
4) Noise pollution due to mining machinery :105dB (A) at 1m

Source: http://www.environmentalpollution.in/noise-pollution/control/noise-pollution-and-its-
control-in-mining/6138

Table 2-20Noise levels as per Noise Modeling

S.No Activity Predicted ZAS?A)N oise level Distance from Source(m)
1 Drilling activities 41.34 300
2 Blasting 91.89 300
3 Vehicles moverment 50.16 500
4 Mining machinery 34.45 300
5 Cumulative sources 90.90 300
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Noise Modeling is carried out &contours were generated for individual sources such as Blasting,

Drilling, Mining machineries, Transportation. Cumulative of all sources are also shown in Figure

2-14 to Figure 2-18respectively.
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Figure 2-15 Noise contours due to Drilling
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Page 29 of 35




e 2078 Gecgle

lifiage Er2018° chllilficﬁlf ol | ‘ : - Gﬁog[e Eal‘th

Figure 2-17 N0|se contours due to Trafflc/Transportatlon

Page 30 of 35




-("l-':ﬂ'?
Idayamelur.
45.95dBA) B ! _ ks R - '_. i
] h

G m m g

6121 dB(A)
]
76'56 dB(A)

=

T el

e Gogle Earth

g

o ; Image: 18 Dugit

! | ; ; F e .
Figure 2-18 Noise contours for Cumulative sources

2.1.4.1Summary of Noise Modeling:

Since, All Noise levels are within the limit as per DGMS Rules. Damage due to Noise during Mine activities are negligible.
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2.1.5 Biological Environment

The core area consists of Barren land. It is devoid of any major trees. Only small shrubs and

bushes are present. No Damage to the Biological Environment is anticipated. The biodiversity

biological richness map of the core area is shown as Figure 2-19.

N

Chennai

Client: Tamilnadu Minerals Ltd.,

Source: Bis.iirs.gov.in

Scale:
1 ] 1 e

Legend:
1 Project Site
Agriculture Land

Barren Land
1 Settlements

3

4

5 Km

e ]

Figure 2-19 Biodiversity Biological Richness map of the core area

Biological Environment Damages due to Land Pattern Changes:

Area in Ha Land Cover
. 0
S. No Land Description 1994 2017 Patterig Ezfanges Percentage (%)
1 Agriculture, Cropland 34.61 | 31.45 3.16 1.33
2 Agriculture, Fallow 83.25 | 81.73 1.52 0.64
3 Waste Land Open 3151 | 37.62 6.11 2.58
4 Water bodies, lakes/ Ponds 87.48 86.05 1.43 0.60
Total | 236.85 | 236.85 12.22 5.15
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2.1.6 Occupational Health & Safety

Mining operations exposes the workers/staff, work discomfort to machinery, dust, noise, vibration,
Heat and radiation.

Impacts:

= Air pollution due to Mining Activities (Mainly dust generation)

= Noise due to mining activities(Drilling, Blasting & Mining Machinery)

Measures taken by TAMIN for Occupational Health &Safety:

= Water sprinkling on haul roads.

= Green Belt development within the mine lease area.

= Conducting Initial Medical examination (IME) at pre-entry level stage for workers by
qualified doctors, as per DGMS circulars.

= Periodical health check up to employees.

= Provided Personnel Protective Equipments (PPE) to all staff and workers to guard against
excess noise levels, dust generation and inhalation, etc., as per standards prescribed by
DGMS.

2.1.7 Socio Economic Environment
Impacts on Socio Economic Environment:

= Air pollution due to Mining Activities (Mainly dust generation)
= Noise due to mining activities(Drilling, Blasting & Mining Machinery)
= Water Scarcity due to exploitation of Ground Water
Measures taken by TAMIN:
= Green Belt development

= Supporting locals through CSR/CER activities
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3 Conclusion

Damage assessment is carried out for Air Environment, Noise Environment, Water Environment,

Land Environment, and Biological Environment & Socio Economic Environment. The following are

our observations:

3.1 Land Environment

Total Lease area classified as Patta Land (75.96.5 Ha) and Poramboke Land

(160.88.5Ha).Land cover maps are prepared as per Satellite images and Google images.

It was observed that changes of land coverage from 1994 to 2017 are as followed:

Land Cover/Land use Pattern changes:

LEWE Impacts due
Cover P Percentage
S. No s to Land Impact
Land Description Pattern (%) of . o
Cover Pattern identified
Changes Changes
. Changes
in Ha.
1 Agriculture, Cropland 3.16 Reduced 1.33 Moderate impact
2 Agriculture, Fallow 1.52 Reduced 0.64 Moderate impact
3 Waste Land Open 6.11 Increased 2.58 Moderate impact
4 Water bodies, lakes/ Ponds 1.43 Reduced 0.60 Moderate impact
Total 12.22 - 5.15

3.2 Air Environment

a) Total Emission due to mining activities was calculated. The total emission for 23 years is

135.25 TPY.

b) Air Modelling is carried out considering the worst case in the past 23 years from 1994 to

2017.1t It was observed that the maximum ground level concentration observed due to

mining activities and traffic movement for TSPM, PMyo, PM, 5, SO, and NOx are 43.21
ng/m?®, 8.858 ug/m?, 1.638 pg/m?®, 0.0053 pg/m® and 3.5965 pg/m®. So it can be

concluded that even after the operation of mines the impact envisaged is moderate.

Total Maximum GLCs due to Mining Activities:

Predicted Cumulative Maximum Conc. at
Pollutant Mining + Beneficiation Unit (g/m3) NAAQ standard
TSPM 4321 500
PM10 8.585 100
PM2.5 1.638 60
SO, 0.0053 80
NOX 3.59% 80
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3.3 Water Environment

c) Total Ground water consumptions 210519 KL from 1994 to 2017. (In monsoon 6279 KL
and Non monsoon is 204240 KL) without approval from concern Authority.

d) Rain water stored and supplied to farmers for agriculture purposes to nearby villages
without permission .Estimated runoff water quantity is 1633703 KL per year and total
volume for 23 years is about 37575166 KL.

3.4 Noise Environment

Noise Modelling is carried out for individual sources such as Blasting, Drilling, Mining
machineries, Transportation & Cumulative of all sources. All Noise levels are within the

limit. As per Noise contours max. Noise levels as follows;

S.No Activity NZESIICet \?SI ':j/l;)((A) Distance from Source(m)
1 Drilling activities 41.34 300
2 Blasting 91.89 300
3 Vehicles moverment 50.16 500
4 Mining machinery 34.45 300
5 Cumulative sources 90.90 300

3.5 Biological Environment

The core area consists of Barren land. It is devoid of any major trees. Only small shrubs

and bushes are present. No Damage to the Biological Environment is anticipated.

3.6 Occupational Health & Safety

TAMIN has provided all safety measures as per DGMS Rules.

3.7 Socio Economic Environment

a) TAMIN provided employment to local on permanent bases for 70 persons from to
local/nearby village

b) Provided support through CSR/CER activities.

c) Most villages have benefitted mutually at Pudupatti, Kumarapatti,
Senthiudayanathapuram villages where the Mine site has provided indirect jobs for
labour and the villages provide accommodation for the labour and staff.

d) Supportive industries like food supply and essential shops which are set up to cater to

the need of the Mine operation will spur are economic growth in the villages.
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1. REMEDIATION MEASURES & PLAN FOR DAMAGE ASSESSMENT

S. No

Activity/ Causes of Pollution

Probable Impacts

Damage Assessment

Remediation plan proposed
Remediation Measures

CostAllocation

Land Environment

A) Excavation of Soil

Excavation of Top Soil

Site clearance removal of
grasses growing in the mine
area.

Diversion of Grazing land for

mining activity.

Change in Land use/ Land cover of
site. Change in topography and
drainage pattern. Reducing productivity
and fertility of the soil. Soil erosion

Effects on Flora/ Fauna

Excavated Top Soil Quantity: 36450
m3
Used Qty: 7290 m*

Unused Qty: 29160 m®

Developing Green Belt at

neighborhoods

No. of Trees :1000 Nos x Rs 1500

Sub Total Rs. 15,00,000

Generation of Hazardous
waste like empty cans of

diesel and its spills.

Unmanaged dumping.
Runoff during rains may lead to

contamination in surface water bodies

Health effects on workers handling
chemical/oil/fuel/ paints etc.

Contamination of soil/water.

Using designated/earmarked areas for
refueling and washing of machinery

&empty fuel cans

Vehicle checkup camp Twice in a year
2 x 10, 000

Sub Total Rs 20, 000

B) Solid Waste generation

Generation of solid waste,
Mine waste &dumping of

waste

Contamination of Soil.
Leaching may impact Ground water

contamination.

Contamination or degradation of soil/
water quality
Unmanaged disposal of domestic solid

waste without segregation

Proper segregation (degradable and

non-biodegradable) at source

Organic Waste converter installation at
project site
Sub Total Rs. 3, 00, 000

Awareness among villagers in the
neighborhood shall be provided for
collection and segregation of Solid

waste.

Rs. 10, 000 (LS) for printing& distribution of

leaflets.

Waste collection center shall be

provided in villages

2 bins for each of the 3 villages(Pudupatti,
Senthiudayanathapuram and Kumaripatti)
6 x 35000
Sub Total Rs.2,10,000/-

Total Rs.5,20,000/-

Effect on plant growth
Nuisance due to un-managed disposal
or storage of MSW and construction

wastes

Proper storage bins for biodegradable
waste and disposal through microbial
composting and non-biodegradable

wastes, recycle through vendors.

Non-Biodegradable waste is being disposed
through TNPCB Authorized Recycling
Vendors

Sub Total Rs. 10,000

Total Cost of Remediation Measures for Land Environment

Rs. 20,50,000
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Air Environment

1. Air Emissions from Site Dust emission, Gaseous Emission 24 hrs maximum increment GLC of Suppression of Dust by sprinkling of Dust Sprinkling System(Tipper with fabricated
preparation ,Drilling, Blasting, Aerial distance of nearest habitation is baseline value of TSPM — 43.21 &PM water through water tankers on haul water storage tank along with Sprinkling
Heavy Machinery movement, around form the mines. by 8.585 ppm, considering all the roads , drilling areas and dust arrangements)

&L oading and Unloading of Increase in GLCs may lead to health activities together.(Mine activities and deposited areas including Tippers (1 No) Rs. 6,00,000/-
materials issues to the nearby habitation. Beneficiation Plant) neighborhoods areas Water Storage tank Rs.50, 000/-
Beneficiation Plant is located at 500m Maintenance per Year Rs. 30, 000/-
from the mine lease boundary Total Rs. 6, 80, 000/-
Dust emission, Gaseous Emission Proper maintenance of water tankers Maintenance charges per Year
from vehicles which are using for and vehicle. Rs. 5000/-
sprinkling of water through water No of Vehicle: 21 x 5000
tankers on haul roads , drilling areas Total Rs.1,05,000/-
and dust deposited areas including
neighborhoods areas
Dust Deposition on trees loss of Plantation / Provision of Green Belt Already considered in Land Environment
photosynthesis development in nearby villages.
1. Extraction of Ore/OB, Ore and Dust emission,Gaseous Emission Wind impact due to dust/air pollutions Planting and maintaining trees along No. of trees 100 x 1500(cost of each plant)

Over burden transportation
,Wind impact on dumps, Gas
Emissions from equipments
Operation of DG Sets,
Operation of heavy machinery

&Temporary Stay of Workers

Aerial distance of nearest habitation is
around form the mines.

Health problems due to dust inhalation
Loss of vegetation due to Dust

deposition

on surrounding villages/areas

the highway in collaboration with
NHAI/Forest Dep't.

Total Rs.1,50,000

24 hrs maximum increment GLC of
baseline value of TSPM — 43.21 &PM
by 8.585 ppm, considering all the
activities together.(Mine activities and
Beneficiation Plant)

Beneficiation Plant is located at 500m

from the mine lease boundary

Monitoring of Ambient Air Quality (3
Samples, twice a year) in nearby
villages (Pudupatti,
Senthiudayanathapuram and

Kumaripatti)

AAQ monitoring twice in a year for 3 villages
(Pudupatti, Senthiudayanathapuram and
Kumaripatti)

Rs.5000 x 3Nos x 2 times in a Years

Total Rs. 30, 000

Health problems due to dust inhalation

PPE for mine employees

Rs. 2,50,000 per Year (70 employees)

Health camps arrangements in the
areas of villages.
(Pudupatti, Senthiudayanathapuram

and Kumaripatti)

1 Health Camp for each of the 3 villages
3 Nos x 20,000

Total Rs. 60, 000

Loss of vegetation due to Dust

deposition

Regular maintenance nearby village’s
connectivity roads will help to reduce

air pollution/ dust deposition

Water sprinkling systems already considered
in above section.Labour charges for removal
of weeds and grass
No. of labours 5 x 25,000

Total Rs. 1,25,000

Total Cost of Remediation Measures for Air Environment

Rs. 14,00,000/-
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Water Environment

a)
1.

b)

© N o v

Surface Water
Generation of suspended

solids in storm water run-offs

during monsoon seasons

Wastewater generation during

mining

Ground Water

Usage of Ground water for
mining activities.
Obstruction of rainwater
percolation

Percolation of contaminated
ground water near the mine.
Waste water from work
shop/service building
Domestic effluent
Disturbance-Drainage

Mine discharge water

Wash out from waste

dump/stack piles.

All surface run offs from the mine lead
to increase in Suspended Solids

concentrations of Natural Water bodies.

Contamination of ground water
Depletion of ground water level may
result in water shortage in nearby
villages during dry seasons.
Discharge of polluted water to nearby
villages.

The direct impact on human beings due
to poor water quality can lead to
various water borne diseases like
diarrhea, jaundice, dysentery etc.
Polluted water may not be useful for
human or animal consumption etc., if

not treated to standards

There will be a considerable increase

in TSS, if partially controlled.

Ground Water Quantity used:210519
KL from 1994 to 2017
Permission Status/NoC: Not obtained
during violation period. Now NOC is
obtained on 28.03.2019 from Tamil
Nadu -PWD Water resources
department for 50 KLD.
Rain Water harvested at site and
surface run-off collection in tank within
the lease area
Rain water Harvesting ponds construction:
Rainwater
Harvesting & Groundwater Recharging
Annual average rainfall of Sivaganga
district =876 mm (as per IMD)
Volume of water received (m3) = Area of
catchment in Sq.mt x Runoff coefficient x
Rainfall per day (m)
Volume of water received (m®)
4475.9 = KLD.

Mine pit water = 1589 KLD

To Pump out mine pit water for nearby

villages agriculture land
Cost of Motor (10HP Diesel based)Rs. 50,000
Hose pipe with suction valve along with filter: Rs
5,000
Diesel Consumption for Day in Lts:
144 x 75= Rs. 10,800

Total Rs. 65,800

Decrease of Depth of water bodies due
to deposition dust
Polluted water discharge to

drains/streams/neighborhood

Maintenance of existing garland and

diversion to nearby water bodies

Rs. 50,000 per year

aquatic ecosystem also will effect
Change in ground water quantity and

quality nearby villages.

Rehabilitation of abandoned public

wells

20,000/- per village (3 villages (Pudupatti,
Senthiudayanathapuram and Kumaripatti)
Total Rs 60,000/-

Rain water Infiltration will be reduced
due to dust accumulation

Loss of Aquifer recharge

Construction of Recharge Pits in 3
villages (Pudupatti,
Senthiudayanathapuram and

Kumaripatti)

2 pits per village (3 villages (Pudupatti,
Senthiudayanathapuram and Kumaripatti)
Each pit cost 10,000 x 6 Nos

Total Rs 60,000/-

Improper maintenance /disposal of will
be leads to health problems to

community

Existing sewage disposed in to Septic

tank followed by Soak pit.

Cost of Sewage Disposal:

Rs. 5,000 per year.

Total Cost of Remediation Measures for Water Environment

Rs. 2,40,800
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Noise & Vibration Environment

1. Movement of Mining
equipments and activities

2. Transportation of Trucks and

Dumpers

Prolonged exposure to
high noiselevel is harmful to human
auditory system

Creation ofVibration Effect

Accident and injury
damage to the nearby structures due

to vibration

Controlled Blasting Methods & Drilling

Rs. 50,000/Month x 12 Months
Total Rs. 6,00,000

Providing in-built mechanism for

reducing sound emissions

PPE & Health checkup for employees &
Health camps are considered in above

section Air Environment.

Increase in ambient noise levels

causing discomfort to residents

Providing medical assistance to nearby

villages periodically

Health camps are considered in above

section Air Environment.

Approx54db (A) noise level has been

observed in project site

Regular medical health checkups to
workers including audiometric test for
the workers engaged in noise prone

area.

PPE & Health checkup for employees are
considered in above section Air Environment.

Total Cost of Remediation Measures for Noise & Vibration

Rs 6,00,000

Ecological Environment

1. Impacts on plants and trees in
the vicinity of the mine/impact
on fauna

2. Clearance of vegetation/trees
in the lease area
Impact of tree growth stop

4. Impact on surface water
quality/siltation

5. Forest Land diversion

Loss of vegetation in the lease area
Habitation loss to fauna specially avi-

fauna.

Loss of native flora and aesthetic view
Removal of some native plant species

while clearing the land

Compensatory additional plantation

outside the mine lease

Considered in Air Environment

Change of land use

Avenue plantation on external road

Considered in Air Environment

Habitat disturbance

Development of green belt along the
boundary of water bodies away from

the lease boundary

considered in above section Land Environment

Health complication in cattle’s

Distribution of tree seedling to
peripheral villagers preferably native

plants

Total Rs. 50,000 per year

Total

50,000

Socio-Economic Environment
1. Occupational Health and
Amenities
Other social attributes
Generation of source of

income

E

Inflow of people

Health of the n workers and facilities
related to hygiene and sanitation
Pressure on the existing infrastructure
Loss of livelihood

Air emission lead to damage to human
health inflow of mining workers may
increase load on local infrastructure.
Workers increased load on local

infrastructure.

Impacts of pollution on the health of

neighborhood

Providing periodical medical check-up
for respiratory & general health

problems to neighboring community

Health camps are considered in above section Air

Environment.

Serious health complications to

employees and neighborhoods

Distribution of PPE kits to workers

Health camps are considered in above section Air

Environment.

Loss of cattle health

Provision of ambulance for

transportation of injured labour

Ambulance is already available at site.

Inflow of mining

Community based rehabilitation of

differently abled persons

Rs. 1,00,000

Workers increased load on local

infrastructure.

Solar street lamps to community

Solar street lamps installation in 3 villages
(Pudupatti, Senthiudayanathapuram and
Kumaripatti)

Total Rs. 1,00,000
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Supplying of Computers to Govt.
Schools 3 village (Pudupatti,
Senthiudayanathapuram and

Kumaripatti)

3 Nos x 35,000 per computer with accessories

Total Rs. 1,05,000

Total Cost of Remediation Measuresfor Socio Economic | Rs. 3,05,000
Occupational Health and safety Impact on health or workers due to dust Dust respiratory problems, general Health camps for neighborhoods
1. Mining operations exposes the generation. health problems like hyper tension. (Pudupatti, Senthiudayanathapuram 1,00,000
workers/staff , work discomfort Noise and vibration and Kumaripatti)
to machinery, dust, noise, Effect Impacts of pollution on health of First Aid Facilities for nearby villages 60,000

vibration. Heat and radiation

neighborhood

Occupational Health Hazard training
programme to neighborhoods (Once in
3 Years)

Total Rs. 1,00,000

Total Cost of Remediation Measures for Occupational Health &Safety

2,60,000

Grand Total

49,05,800
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2. NATURAL& COMMUNITY RESOURCES AUGUMENTATION PLAN

Introduction: A need assessment survey was carried out for the purposes to formulate the

Natural and community resources augmentation plan. The need assessment survey covered

the 1.0 Km radius study area mainly Pudupatti, Senthiudayanathapuram and Kumaripatti

villages.

Identified Activities:

The following activities were identified during the survey:

1. Development of Greenery in the surrounding area and road side plantation

2. Provision of Drinking water facilities through hand pumps/dug wells/tube wells(5 hand

pumps/wells per year in the nearby villages with maintenance

3. Renovation of open wells in nearby villages

Natural Resource Augmentation Plan

Activity

Year wise Implementation and

Budgetary provision

Year 1

Year 2

Year 3

Total Cost

Development of Greenery in
the surrounding area and

road side plantation

70000

70000

60000

200000

Provision of Drinking water
facilities through hand
pumps/dug wells/tube wells
(3 hand pups/wells per year
in the nearby villages with

maintenance

100000

100000

100000

300000

Renovation of open wells in

nearby villages

50000

50000

50000

150000

Ground Water Recharge
Wells in 3 Villages

50000

50000

50000

150000

Total

800000
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3. COMMUNITY RESOURCES AUGUMENTATION PLAN

Introduction: A need assessment survey was carried out for the purposes to formulate the

community resources augmentation plan. The need assessment survey covered the 1.0 Km

radius study area mainly Pudupatti, Senthiudayanathapuram and Kumaripatti villages.

Identified Activities:

The following activities were identified during the survey

1. Providing water to the farmers &supporting for irrigation

2. Construction of sanitation facilities(toilet) in schools and villages

(5 toilets each year)

3. Assistance in development of technical skills and training to the children of farmers.

4. Scholarship to the clever students for higher education

Community Resource Augmentation Plan

Activity

Year wise Implementation and

Budgetary provision

Year 1

Year 2

Year 3

Total Cost

Providing water to the
farmers & supporting for

irrigation

50000

50000

50000

150000

Construction of village
roads, repair and

maintenance

100000

100000

100000

300000

Construction of sanitation
facilities(toilet) in schools
and villages(3 toilets in 3

villages)

50000

50000

50000

150000

Technical skill
development programmes
to the children of

farmers/poor people

20000

20000

10000

50000

Scholarship to the clever
students for higher

education

50000

50000

50000

150000

Total

8,00,000
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Summary Remediation Plan, Natural Resource Augmentation Plan
& Community Augmentation Plan for Damage Assessment

S. No Name of the area Budget (Rs)
1 Land Environment 20,50,000
2 Air Environment 14,00,000
3 Water Environment 2,40,800
4 Noise & Vibration Environment 6,00,000
5 Ecological Environment 50,000
6 Socio-Economic Environment 3,05,000
7 Occupational Health & Safety 2,60,000
Total Budget allocated for remediation measures 49,05,800
Total Budget proposed
S. No Name of the area Budget(Rs)
1 Estimation cost for remediation plan based on the Damage
Assessment due to violation 49.05,800
2 Natural Resource Augmentation Plan 800000
3 Community Resource Augmentation Plan 800000
Grand total 65,05,800
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1 INTRODUCTION

The Cumulative Assessment Report is prepared for Sivaganga Graphite Mine and Graphite
Beneficiation Plant to measure the environmental risk associated with the project and
identify the respective mitigation measures, in order to conform environmental acceptability
in addition to the statutory requirements. Establish existing environmental scenario in
respect of various physical and biological environmental parameters, demography &

socioeconomics etc.

Assessment of the likely impacts due to the mining & beneficiation activities. A detailed
survey of these attributes has been carried out and the probable impacts have been

identified qualitatively and quantitatively.

Suggests methods and measures contemplated for minimizing environmental damage;

Manpower and organization set up for implementation of environmental control measures;

EIA scoping is an early and open process for determining the scope of issues to be
addressed and for identifying significant issues related to proposed action. The present
scope of the study broadly includes detailed characterization of the status of environment

in the core area and within 1km radius around the project site envisaging:

0] Description of Mine site and Beneficiation Plant

(ii) Assessment of the present status of air (including meteorology),
noise, water, land, Dbiological and socio- economic components of
environment;

(iii) Identification and quantification of extent and magnitude of the impacts of various
operations on environmental components;

(iv) Evaluation of existing and proposed pollution control measures; need of new
installation and up-gradation of the existing pollution control measures;

(v) Risk assessment including preparation of a disaster management plan dealing
with emergency planning for mitigation;

(vi) Preparation of environmental management plan outlining additional control
technologies to be adopted for mitigation of adverse impacts;

(vii)  Occupational Health Hazards and its remedial measures.

(viii)  Delineation of post-project environmental quality monitoring program to be

pursued after commissioning.




METHODOLOGY ADOPTED FOR CUMULATIVE IMPACT ASSESSMENT:

The ambient air quality data was collected Measurements were carried out in continuous

manner during twenty four (24) hour sampling.

Land use mapping was carried out by using satellite data of IRS-1C- LISS Ill in a GIS

platform for studying land use pattern of the area.

Spot noise levels (A-weighted) were measured using precision sound level meter at regular
intervals during day and night. Traffic survey was also conducted to find out the existing

status.

Study was carried out for the quantity and quality of water resources (ground/surface)
available in the area. Sampling and laboratory tests were carried out on the physical,
inorganic, organic and chemical constituents. Besides, data on biological aspects were

also collected.

Socio-economic survey has been carried out from secondary information and census data.
Demographic pattern, population density and occupational structure were also depicted.

The census data was used to characterize the socio-economic environment of the area.

1.1 Salient Features of Graphite Beneficiation Plant:

S. No | Description Details
1 | Project Area 5.34.00 Ha. (13.20 Acres)
2 | Land Status Own Land
3 | Location Tamil Nadu Minerals Limited (Graphite Beneficiation

Plant)Senthi Udayanathapura, Village, Sivaganga
panchayat Union, Sivaganga district

4 | Land status TAMIN Owned
5 | Production Capacity (TPD) throughput | 200
6 | Product Recovery (%) by 96 % fixed carbon
Beneficiation
7 | Process Technology Wet Beneficiation Process involves grinding-washing-
froth floatation-filtration & packing.
8 | Capacity of the Plant (TPD) 200
9 | Tailing Waste Disposal capacity(m3) 12000
10 | Tailing Pond Area (Acres ) 3.89(3 Ponds with 80m*50m*2.5 m)
11 | Water requirement (KLD) 425
12 | Source of Water Bore well within the premises
13 | Sewage Generation (KLD) 5.0
14 | Disposal of Sewage Septic Tank
15 | Trade Effluents (KLD) 400
16 | Power requirement (kVA) 700
Source :TNEB
17 | Power Backup (DG Set) kVA 1x500
1x 380




18 | Manpower requirement (Nos) 149

19 | Project Cost (Lakhs) 2800

ROM graphite ore will be transported to the Beneficiation Plant for enhancement of grade.
The site is suitable due to interlinking of both the mine &beneficiation plant is located nearby

only involving less transportation activities.

1.2 Land Use Pattern:

Beneficiation Plant Land Breakup:

S. No | Description Acres Hectares
1 Built up area 6.12 2477
2 Solid Waste Storage/Disposal area 2.59 1.050
3 Green Belt/Irrigation area 3.44 1.390
4 Vacant area 1.05 0.423
Total 13.20 5.340
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Figure 1-1Beneficiation Plant Layout

1.3 Brief Description of Beneficiation Plant:
1.3.1 Crushing /Grinding and Screening:

Up to 250mm size of Graphite ore from Mine (RoM) is being fed to Hopper ROM passing
through grizzly is fed to Double Deck Vibrating Screen provided with screening surfaces
having openings of 50mm and 10mm. The +50mm material is fed to a primary double toggle

jaw crusher to produce 80-85% passing 50mm and the -50 + 10mm material is fed to an
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Impactor. The crushing section is operated in closed circuit with the double deck screen. The
-10mm material from the double deck screen is wet ground in a rod mill with the addition of
requisite amount of Sodium Silicate and Sodium Carbonate solutions (10%). Proper
functioning of the rod mill is monitored through measurement of

a) Pulp density of mill discharge
b) Screen analysis of the mill discharge and

c) Power drawn by the mill

1.3.2 Beneficiation Section:

» The Beneficiation section is operated in three shifts round the clock.

» The discharge from the rod mill (around 95% passing 600 microns) is conditioned
with reagents in a conditioner and is subjected to rougher floatation bank in six
floatation cells at a pH of 8.5 — 9.0, which is maintained by the addition of sodium
carbonate solution.

» The tailings from the rougher bank are sent to another similar tank of six cells for
scavenging after addition of froth (MIBC + DIESEL/KEROSENE mixture)

> The froth from the rougher cell is fed to a regrinding ball mill through a cyclone, the
under flow of the cyclone being feed to the mill.

> The over flow of the cyclone along with the mill discharge is subjected to first stage
cleaning in a floatation column.

» The froth product from the column is subjected to grinding in a ball mill and the mill
product is further cleaned in a bank of two cells (one twin cells).

» The froth product from this bank is subjected to screening and washing in a screen
for further improving the grade, while the tailings from the bank are fed to the
scavenger banks.

» The under size of the screen is fed to a regrinding primary ball mill through a cyclone;
the under flow of the cyclone being the feed to the mill.

» The overflow of the cyclone along with the mill discharge is fed to a floatation column
for further cleaning.

» The froth product from this column is re-cleaned in another column. The froath
product from the re-cleaner is collected in the thickener.

» The tailings from the product cleaner and re-cleaner columns are fed to the
scavenger column cell along with the tailings of the coarse cleaner and the product of
the coarse scavenger cells.

» The froth from this scavenger column is fed to secondary regrinding ball mill through

a hydro-cyclone, the feed to the mill being the under flow of the cyclone.




» The discharge from this mill and the over flow from the cyclone are fed to the first
cleaner column along with the discharge from the primary regrind mill for cleaning.

The tailings from the scavenger column are re-circulated to the rougher bank.
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Figure 1-2Process Flow chart

1.3.3 Dewatering and Drying:

» The froth product from rougher flotation is collected in the concentrate thickener and

the thickened product slurry is dewatered and filtered in the form of cakes. The moist

filter cakes are dried in double drum rotary driers, where the moisture content is

reduced to less than 2% from 30-35%.
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1.3.4 Bagging Section:

» The dried material from the driers will be bagged in bagging machine in water proof
HDPE Bags and shifted to product storage building for dispatching.

1.3.5 Tailing disposal

» The tailings collected in tailing thickener from the scavenger cells are taken and

allowed to settle in the nearby 3 settling ponds, each having a size of 80m X 50m X
2.5m with storage capacity of 12000cum.

» Periodically these ponds are cleaned for accommodating new plant tailings.

Hopper— Grizzly (Feed To Plant) Grizzly Material To Dry Crushing ThroughBelt

Conveyors
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Figure 1-4 Beneficiation Plant Photographs
1.4 Tailing Waste Treatment and Disposal:

Final Tailings being treated before pumping to Settling ponds, 3 settling ponds are being
established with SIZE: 80m X 50m X 2.5m dimensions. Photographs of Trailing Waste
Treatment and Disposal are shown in Figure 1-5.Tailings being Allowed to Settle for
Removal and Safe Stacking at Industry’s Own Land for drying after drying(settled tailings)
being loading to tippers than being disposal at dump area in beneficiation own land.

Talling Thikner Tailing Disposal in Seflling Pond Tatlings Being Allowed ToSeltle For
(Finai Tallings Belng Treated Befone ol Remaoval And Safe Stacking At
Pumping ToBelling Ponds) 5 Indusiry's Own Land

-
v = s Sl
SETILED TALINGS BENG REMOVED \Water Sprinkiing For Dust Suppressicn Fram
THROUGH TRPPERS TODUMP YARD Spitling Pomwi To Dump Yand
P

S

Figure 1-5Photographs of Tailing Waste Treatment and Disposal
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Figure 1-6 Tailing waste dump yard

1.5 Recycling Process of Settled tailing water of Beneficiation Process:

Tamil Nadu Minerals Limited has set up a Graphite Beneficiation Plant in the year 1994 near
by the Graphite Mine.

For beneficiating Graphite ore, the Plant requires around 3.00Lakhs to 6.00Lakhs liters of
water per day. The Plant takes water for beneficiation from its own bore wells dug in the

lease area and the water accumulating from the Mine Pits.

Due to shortage of rains the plant also suffering for getting water for its day to day
operations. Considering this alarming situation, the available water has to be utilized in a
proper manner and by recycling the used water. As there is no presence of any harmful
chemicals/particles in the tailing water it can be recycled and reused in the plant for
beneficiation process.

Around 2.50Lakhs Liters water can be recycled at a time for processing by adding a
chemical namely Potassium Permanganate in the ratio of 12.5gms/10000Litrs (ie.
0.00125gms/01Litr). By this simple method, around 40-45Lakhs Liters of tailing water has
been recycled and reused in the Plant. While using the recycled water, the quality of the
Graphite concentrate is not affected and also there is no harm to the employees working
with this water.
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1.6 Method of Recycling Process:

The tailing water discharged from the Plant is first stored in a concrete tank, having capacity
around 3.0Lakhs Liters. Then the Potassium Permanganate Chemical is added in the ration
of 0.00125gms/Liters, and thoroughly agitates using compressor air; the agitated water is
allowed to settle for around 24Hours. After 24hours of settling the clear water will be tapped

for Graphite Processing.

By using this recycling process, the Graphite Plant is utilizing less Ground Water and saving
around 3.0Lakhs Liters of Ground Water.

Recycling Process (Settled Tailing Water Concrete Clarifying Tank (2.7 5lakhs Capacity
Tapped For Recycling For Reuse In The ; = i :
Beneficiation Process By Coagulating With ;
Potassium Permanganate Solution

Concrete Clarifying Tank
Beneficiation Process 7 e
“"\._ T . s

Figure 1-7Photographs of tailing water recycling
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2 DESCRIPTION OF GRAPHITE MINE

The Proposal of Sivaganga Graphite Mines of M/s. Tamil Nadu Minerals Limited is for
expansion of Graphite production capacity from 0.6 LTPA to 1.05 LTPA, from Mine lease
area of 236.85 Ha. The mine is located in Pudupatti, Senthiudayanathapuram and
Kumarapatti Villages, Sivaganga Taluk, Sivaganga District, Tamil Nadu. Mine lease area
falls in the survey of India Topo sheet no 58 K/5 and lies between East longitude
78°23'40.20” to 78°27°'0.36” and North latitude, 9°53'11.76" to 9°54'0.72". The Mine area
exhibits plain terrain; the altitude of the area is above 87 m to 108 m AMSL. The method of

mining is Open cast fully mechanized.

M/s Tamil Nadu Minerals Ltd, (popularly known by its acronym TAMIN) is a wholly owned
company of Government of Tamil Nadu. This company was established in 1978, by GOTN
to carry out systematic development and exploitation of the mineral resources in Tamil Nadu.
At present TAMIN is producing and marketing Granite dimensional blocks and Granite value
added products, Graphite Flake and Fines concentrates, Indian Standard Sand, Vermiculite

in three grades and limestone.

TAMIN has been granted mining lease over an extent of 236.85 Ha, in various survey
Numbers in Pudupatti, Senthiudayanathapuram and Kumarapatti villages in Sivagangai
Taluk and District vide GO No 1328, industries Department, dated 24.12.1986, over an
extent of 237.39.5 Ha. for 20 Years which expired on 15.05.2007.Resurvey of lands was
taken by the Govt, of Tamil Nadu and corrections were made in revenue records leading to a
reduction of 0.54.5 Ha. in the original extend of 237.39.5 Hectares. The difference in extent
in respective in village wise, Survey field number wise and sub division wise, totaling an
extent of 0.54.5 Ha. as reduced from the original extent certified by the Revenue Department
Official. Subsequently, the renewal lease application was duly made on 24.04.2006 for
236.85.00 Hectares,. The lease period is deemed to have been extended up to 50 years i.e.
15.05.2037 as per Section As per Section 8A (5) of Mines &Minerals Development &
Regulations Amendment Act, 2015 and rule 3(1) of the Mineral (Mining by Government
Company) Rules, 2015,

The production capacity of the mine was 60000 Tons per annum. Mine lease area falls in the
survey of India Topo sheet no 58 K/5 and lies between East longitude 78°23'40.20” to
78°27°'0.36” and North latitude, 9°53'11.76" to 9°54'0.72".
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A beneficiation plant to process the Graphite ore into Graphite Flake and Fines concentrate
was also set up outside the mine lease area, near to the captive Mine lease area. TAMIN
has been producing graphite ore in this lease for nearly three decades. The total mine lease
area based on the revised Government resurvey of the land records is 236.85.00Ha as
against 237.39.50 Ha mentioned in the GO.Ms.N0.1328. The list of Survey numbers are
detailed in Table 2-1.

Table 2-1Survey numbers of the Mine

Name of the villages Survey Nos Extent in Ha

89/1,2,3,4,5,6&7,90/1,4A,4B,4C 4D ,4E,3,5,6,7,8,9,10
&2,97/1,2,3,4,5,6,7,8,9,10&11,99/5&7,100/1,2,3,4&5,
Kumarapatti 101/3,1,2,4&5,142/3,4,5,6,7&1,143/1,2,3,485,147/1,2, 130.53.5
4,5,6&7,148/1,2,3&4,149/1&2,167/1,2,3&4,168/1,2,3,
485194,196/4,5&6,197/1&2,199,184,139,144

32/2&4,39/1&3,41/1&3,42/1&2,231/1,2,3,4,6A,6B,7A,
7B,8A,8B,9A&9B,232/1,2,3&4,233/1,2,3,4,5,6,78,9&1

Senthiudaynathapuram | 0,234/1.4.5.6.7.8.9&10235/3,4&5,248/2,4,6,7,8,9&104 62.74.0
4,249,250,282/1,2&3,309/1,2,11,12,13&14,312/1,7&3
08
3/14,17,18A&18B,6/7,4D&AE,14/2,3&1,15/2&1,17/1,3,
Pudupatii 4,5,68&7,19/1,2,13&22,20/285,150/1,12,16,18,149,51/ 43.57.5
P 1,302/11
Total 236.85.0

2.1 Mine Lease Details
The Government of Tamil Nadu had granted mining lease to TAMIN over an extent of
237.39.50 Ha. in Pudupatti, Senthiudayanathapuram and Kumarapatti villages, Sivaganga
Taluk and District for 20 years to Graphite Ore Mine, vide G.O. Ms No. 1328, Industries
Department, dated: 24.12. 1986. The original extent leased out to TAMIN was 236.85.0 Ha.
as per land records. The lease deed was executed on 16.05.1987. The lease period was
from 16.05.1987 to 15.05.2007.

TAMIN had submitted an application for renewal of the above mining lease in letter no.
25203/ML1/2005, Dated: 24.04.2006 and the same is under process in the office of the
Director of Geology and Mining, Tamil Nadu. As per Section 8A (5) of Mines &Minerals
Development & Regulations Amendment Act, 2015 and rule 3(1) of the Mineral (Mining by
Government Company) Rules, 2015, the mining lease granted on16.05.1987 is deemed to

have been extended up to 15.05.2037 as it is a captive mine.

Hence, as per Rule 3 (3) of the Mineral (Mining by Government Company) Rules, 2015, the
pending renewal application of TAMIN shall be deemed to be application for extension of the

period of the mining lease. The Additional Chief Secretary to Government, Industries
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Department, Tamil Nadu has also informed that the lease extension of the Sivgangai Captive
Graphite Mines, submitted by TAMIN, on 24.04.2006, will be considered positively on the
submission of valid Environmental Clearance by TAMIN, vide their Letter No.
11270/MMA.1/2018 -1, Dated: 28.9.2018 to the Ministry of Environment, Forests and
Climate Change, New Delhi.

2.2 Mining Plan &Scheme of Mining Details

The Mining Plan for Sivaganga Graphite Mine was approved by the Regional Controller of
Mines, Indian Bureau of Mines, Chennai vide TN/PMT/MP/GM- 676, MDS, dated:
11.03.1994 over an extent of 242.46.5Ha. Subsequently, the First Phase of Scheme of
Mining for the above said area was approved by the Controller of Mines, Indian Bureau of
Mines, Bangalore vide TN/SG/GR/MS-75/SZ, dated: 20.07.2000 for the period pertaining to
the years from 1999-2000 to 2003-2004 over an extent of 242.46.5Ha.

Second Phase of Scheme of Mining pertaining to the years from 2004-2005 to 2008-2009
was also approved by the Controller of Mines, Indian Bureau of Mines, Bangalore vide
TN/SG/GR/MS-260-SZ, dated: 24.12.2004 over an extent of 242.46.5Ha.

The Scheme of Mining for Renewal of Lease over an extent of 236.85.0Ha was approved by
the Regional Controller of Mines, Indian Bureau of Mines, Chennai-90 vide TN/59/GR/MS-
SZ, dated: 24.12.2004 pertaining to the years from 2009-2010 to 2013- 2014 over an extent
of 236.85.0Ha.

Subsequently, the Scheme of Mining pertaining to the years from 2014-2015 to 2018-2019
was approved by the Regional Controller of Mines, Indian Bureau of Mines, Chennai-90 vide
TN/SGN/GR/MS-1123.MDS, dated: 03.09.2014 over an extent of 236.85.0Ha.
Subsequently, the Review of Mining Plan for period 2019-2020 to 2023-2024 was prepared
and submitted, to the Regional Controller of Mines, Indian Bureau of Mines, Chennai-90, for
approval vide TAMIN letter Rc. N0.11595/ML1/2005; dated 13.11.2018. This REVIEW OF
MINING PLAN, was approved by the Regional Controller of Mines, Indian Bureau of Mines,
Chennai-90 vide their letter No TN/SGN/GR/ROMP-1544.MDS, dated: 21.03.2019 over an
extent of 236.85.0Ha, valid for the period from 2019-2020 to 2023-2024.

2.3 Environmental Clearance Mile stones of the Project

Earlier, TAMIN applied for environmental clearance from MoEF, New Delhi for a total project
area of 319.01 Ha (Comprising 236.85 Ha of ML area and 82.16 Ha external dump area
outside the lease). ToR was issued vide letter No. J.11015/204/210 — IA.Il (M) dated 19"
August 2010 and the validity of which was subsequently extended vide MoEF

17




letter No. J-11015/204/2010 — IA.ll (M) dated 26™ March 2013. Draft EIA/EMP report was
prepared and public hearing was conducted on 27.06.2013 at DDC Hall, Collector’s Office,
Sivaganga District through District Collector of Sivaganga. Final EIA report was prepared
and submitted to MoEF vide letter N0.11595/ml11/2006 dated 14.08.2013.

In the meantime, in view of the Hon’ble Supreme Court Judgment dated 21.04.2014 in writ
petition (Civil) 435/2012 all activities like waste dumping stacking ore are to be within the
lease area. Hence, the EC applied area got reduced from 319.10 Ha to 236.85Ha i.e., ML
area. Subsequently, TAMIN decided to increase the production to 1.05 LTPA from the earlier
applied quantity of 0.6 LTPA. Thus the TAMIN decided to apply for fresh environmental
clearance.

The proposal for enhancing the production from 0.6 Lakh TPA tol.05 Lakh TPA was
submitted vides Proposal No. IA/TN/MIN/26592/2015 dated 4™ Feb 2015. The ToR for this
Mine was issued by MoEF&CC by their letter No. J-11015/64/2015-IA. 1l (M) dated 28™ May,
2015 enclosed as Annexure-2. Public Hearing was conducted on 29.07.2016 Public
Hearing minutes are enclosed as Annexure-3. Final EIA Submission vide letter
N0.12991/ML1/2014 dated 30™ Nov 2016.

During the EAC Meeting held on 30-31% Jan 2017, (EC Meeting) it was informed that based
on the anticipation of EC, TAMIN increased the production quantity is about 92901 Tons
during 2016-2017, so, the Project falls under Violation Category as per S.O 804(E) dated
14™ March 2017.

Environmental Clearance application was submitted under violation category vide proposal
no IA/TN/MIN/64509/2017 dated 19" May 2018. Proposal Acceptance letter received from
Ministry on 20.06.2018. Proposal was considered for 9" meeting of EAC Violation meeting
held on 27-28 June 2018 & ToR was issued vide No. 23-153/2018-IA.lll (V) dated
13.11.2018. EIA/EMP report with ecological damage assessment, remediation plan, natural
resource augmentation plan and community resource augmentation plan was prepared and

submitted.

The Proposal of Sivaganga Graphite Mines of M/s. Tamil Nadu Minerals Limited is for
expansion of Graphite Mine with production capacity from 0.6 LTPA to 1.05 LTPA, from Mine
lease area of 236.85 Ha. The mine is located in Pudupatti, Senthiudayanathapuram and
Kumarapatti Villages, SivagangaTaluk, Sivaganga District, Tamil Nadu. Mine lease area falls
in the survey of India Toposheet no 58 K/5 and lies between East longitude 78°23'40.20” to
78°27'0.36” and North latitude, 9°53'11.76” to 9°54'0.72".The Mine area is exhibits plain
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terrain; the altitude of the area is above 87 m to 108 m AMSL. The method of mining is Open

cast f

ully mechanized.

2.4 Land Use Pattern of the Mine

The mine is located in Pudupatti, Senthiudayanathapuram and Kumarapatti Villages,

SivagangaTaluk, Sivaganga District, Tamil Nadu. The Mine lease area falls in the survey of
India Toposheet no 58 K/5 and lies between East longitude 78°23'40.20" to 78°27°’0.36” and
North latitude, 9°53'11.76" to 9°54°0.72".

Table 2-2 Land Use Patterns of the lease area

Additional area required during the

SNo Description Rresent Area | five years Reviev_v Of Mining Plan Total
(in Hectares) period (Ha.)
2019-2020 to 2023-2024(Ha.)
1 |Mining 33.72.0 0.315 34.03.5
2 L”Jfée?]“gjfn% Side 5.90.0 9.20.0 15.19.0
3 [Storage for Topsoil 1.08.0 0.33.0 1.41.0
4 |Infrastructure 0.72.0 - 0.72.0
5 |Mineral stockyard 4.62.5 - 4.62.5
6 |Mine Roads 2.61.5 - 2.61.5
7 f\éf:ef]”gg{t)p'ama“on 5.98.5 0525 6510
8 |Unutilized area 182.20.5 171.745
Totall 236.85.0 10.46.0 236.85.0

2.4.1 Land Classification of Lease area

The land classification of the Captive Mine lease area is given in the table 2.4.1Error!

Reference source not found.. Land use pattern of the Lease area is shown in Table 2-2.

Table 2-3Land Classification of the lease area

S.No | Land details Pudupatti Senthiudaya Kumarapati Total
nathapuram
1 Patta (TAMIN)(Ha) 11.38.5 28.12.5 36.45.5 75.96.5
2 Poramboke (Ha) 32.19.0 34.61.5 94.08.0 160.88.5
Total 43.57.5 62.74.0 130.53.5 236.85.0
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2.5 Location of the Project

Mine lease area falls in the survey of India Topo sheet no 58 K/5 and lies between East
longitude 78°23'40.20" to 78°27°0.36” and North latitude, 9°53'11.76” to 9°54'0.72".Site
Elevation is above 87 m to 108 m AMSL.
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Figure 2-1Project Location Map
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2.6 Connectivity of the Project

The graphite mine is located at 3km, West of Pudupatti village on Sivaganga Melur Road
(SH-34) and 0.4km, NW of Sivaganga Town. Sivagangai town is the headquarters of the
Sivgangai District. The Mine lease area is well connected both by road and Rail. The
nearest Railway station is Sivaganga on Trichy-Rameswaram Melur gauge section and

is 8km from the mine. The site is quite accessible & has good communication & transport
facilities.
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Figure 2-2 Connectivity of Graphite Mine site
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Figure 2-3Google Image of Environmental Sensitive areas are demarcated within 15 km radius of the project boundary
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2.7 Salient Features of the Mine Site:

S.No Particulars Details
North :9°54'0.72" E 78° 24’ 4.32"
, . East :9°53'59.64 E 78° 27’ 0.36”
L Latitude & Longitude South:9° 53' 24.00 E 78° 25' 26.04"
West :9°53' 11.76 E 78° 23'40.20”
2. Site Elevation above MSL 87 to 108 m above MSL
3. [Topography Plain terrain
4. |Lease area Topo Sheet details 58 K/5
5. |Land use of the site Government poramboke land and TAMIN patta land
6. [Extentof lease area 236.85
7. Quarry Lease (G.0. N0.1328) Lease Renewal from 16.05.2007 to 15.05.2037
8. |Lease Period 30 Years
9. Depth of Mining 30m Below Ground level
10. |Graphite production (Lakh TPA) 1.05
Proposed Production in Mining Plan
1L (2009-10 to 2013-14) Tonnes 1,25,004
12 Actual Production in Mining Plan period | 2, 92, 894
" (2009-10 to 2013-14) Tonnes
Proposed Production in SOM-I
13 (2014-15 to 2018-19) Tonnes 5,16, 288
Actual Production in SOM-I
14 (2014-15 0 2018-19) Tonnes 2,55, 089 (up t0 2017-18)
Proposed Production in SOM-II
15 12019-20 0 2020-24) Tonnes 521,052
Actual Production in SOM-II L . .
16. (2019-20 to 2020-24) Tonnes Mine is not in Operation Since 2016-17.
17. Water Requirement (KLD) 40
18. |Source of Water Ground Water & Mine Sump water
. 230 (Sourced from TNEB Commercial connection for
19. [Power requirement (VA) Lighting load in Mines office)
20. [Power requirement source TNEB
1* 125 kVA
21. Power Backup (DG set) 1%72 5 KVA
22. [Fuel requirements (Lts/Day) 160
Direct: 70 (Only at Mine Site)
23. Manpower (Nos) (In beneficiation Plant 98 persons Direct & Indirect more
than 200 persons)
2 Municipal Solid Waste Generation 315
(kg/day)
25. Waste Oil generation (Lts/Year) 400
26. |Project Cost in Lakh 200
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S Distance & Populatio
" | Name of the direction from n
N . . .
o Villages project site (Census
' (~km) 2011)
1 | Komalipatti 5.18 (SE) 1,107
2 | Sivaganga 4.66 (SE) 1,339,101
27. Nearest Habitations 3 | Sakkanthi 2.01 (SE) 1638
Tamarakki
4 South 1.26 (NW) 1955
Sendiudaiyanat :
5 | hapuram g?:rsgg:;?SE) 2526
Village
Kumarapatti
6 Village 0.5(NW) 1832
28. |Nearest highway 1. SH-34 (Sivaganga Melur Road) ~0.4Km(NW)
29. Nearest Railway station Sivaganga is about ~8 km (SE)
30. |Nearest Airport Madurai, ~50 km (West)
31. Nearest Town/ City Sivaganga ~4.66km (SE)
1. Uppar river ~1.28 km, W
32. \Water bodies 2. Vaigai River ~11.25 km,SW
3. Periyar Main Channel 14.02 Km, N
S. Name of the Temple Distance(~ | Directi
No km) on
1 Sri Pathra Kali amman 0.03 SW
temple
9 Shri Aai Karuppan 0.38 NNE
Temple
Sri Pachaivalli Amman
33. Nga_rest Templles 3 & Sri Kathayi Amman 067 NNE
within 1km radius of the lease area Sri Sithi Vinavagar
4 yag 047 | NNW
Temple
Amarajan Temple. within the
5 . SW
Kumarapatti lease area
6 Vinayagar tgmple 10 NW
kumarapatti
7 | Malaikannan Temple 0.71 NNE
34. Hills [ valleys Nil within 15 km radius
35. |Archaeologically places Nil within 15 km radius
36. [National parks / Wildlife Sanctuaries Nil within 15 km radius
3. No Description D'SE:SG(: Direction
37. ngee;t\; ed/ Protected 1 | Isanikadu RF 2.17 SE
2 RF(unnamed) 491 SSE
3 | Melakadu RF 2.71 SSE
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4 Arasanur RF 5.09 WSW
5 Arasanur RF 7.65 W
6 | Vellaimalai RF 5.79 N
7 | Vellakkal RF 5.47 ENE
8 Katturani RF 3.88 S
38. |Seismicity Seismic zone-ll
39. [Defense Installations Nil within 15 km radius
40. (Interstate Boundary Nil within 15 km radius
Table 2-4Graphite Reserves of the Mine
S.No Description Quantity
1 Graphite Reserves/Resources (Million Tonnes) 3.853
2 Graphite Proved Reserves upto 30m (Million Tonnes) 3.211
3 Graphite Mineable Reserves up to 30m(Million Tonnes) 3.211
4 Waste generation tonnes /day 79210 1,960
5 Percent (%) of extraction (%) 83.34%

Mining Methodology

Open cast fully mechanized mining method is being adopted to extract the Mineral. A
thickness of 1.5m top Alluvial soil is being dozed out by using dozer or excavated by
excavator and loaded and transported to separate dump yard located in non-mineralized

zone in southern side of working pit.

Since the Graphite deposit occurs as bands of varying widths between 0.3m and 16m and
dipping almost vertical and exploiting the Graphite Ore adopting a Fully Mechanized method
of working along the Strike direction to avoid contamination of Over burden / Inter Burden as

well as to extract pure Graphite Ore from Graphite Bands.

The exploited Graphite Ore transported to stockyard for blending. In stockyard, both high
and low grades are stacked separately and depends up on the plant requirements, blending
works being carried out and blended ore is dispatched to plant. In the Mining Operations the
following basic parameters are being considered.

Blasting is being carried out with the hole diameter 110 mm depth of hole 5.75 m, with

inclination of 18° from vertical, spacing 2.20 m and a burden of 1.75 m is being adopted.
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Table 2-5 Blasting Parameters

ﬁfo Name of the Activity Method Range/Measurements
. Wagon Drill 110 mm
1 Drilling holes
Jack Hammer 32 mm
Wagon Drill 12 feet to 17 feet (5m to 6m)
2 Depth of Holes
Jack Hammer 1 feet to 3 feet
. . 3m (10 feet)
3 Spacing between holes | Wagon Drill Ore 1.5 to 2.0m (5 feet to 7 feet)
, Wagon Drill holes 20 to 25 nos
4 No of Holes in one blast
Jack Hammer holes 200 to 250 nos
5 Average trips made / Day | By Tipper I2e5<':1 dt)o 30 trips (depends up on the
6 Average Hours of working Excavator 8 Hrs/Day
| Day
7 Average tippers per day | Transportation by tippers 7 Nos

Open Cast Fully Mechanized Method

¢

Excavation of Top Soil
(up to 2m LB/S.B Bench height 4m to 5m)

|

Drilling with Wagon Drill
{110mm dia)

’

Blasting
(Hole height of the is 3.25m to 4.25m)

|

Excavation, Loading & Transportationto
Beneficiation Plant

Figure 2-4Flow diagram of method of Mining
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Table 2-6Year wise Production details from 1994-2017

Proposed in MP/ SPM

Total Actual production achieved (Tonnes)
Vear (Tonnes) e
ota
ROM 0.B/S.B/l.B | (TONNES) ROM 0.B/S.B/I.B (Tonnes)
1994-1995 59080 540148 599228 21329 195004 216333
1995-1996 61,410 421,887 483297 15975 109748 125723
1996-1997 62,678 513,899 576577 4569 37461 42030
1997-1998 65,525 607,745 673270 36415 337749 374164
1998-1999 64,876 627,139 692015 31729 306716 338445
1999-2000 34,689 46,430 81119 17867 23914 41781
2000-2001 34,488 34,715 69203 32464 32577 65041
2001-2002 36,888 41,307 78195 50320 56348 106668
2002-2003 37,188 44,503 81691 41320 49448 90768
2003-2004 33,203 52,078 85281 39180 61453 100633
2004-2005 44,963 93,891 138854 42840 89458 132298
2005-2006 47,263 109,867 157130 57200 132966 190166
2006-2007 46,283 125,120 171403 58961 159393 218354
2007-2008 48,521 93,392 141913 49308 94907 144215
2008-2009 46,538 114,581 161119 59227 145823 205050
2009-2010 50,764 393,244 444008 50764 393244 444008
2010-2011 49,329 336,585 385914 49329 336585 385914
2011-2012 37,489 250,649 288138 37489 250649 288138
2012-2013 60,402 141,496 201898 67959 441734 509693
2013-2014 64,602 563,732 628334 87353 762262 849615
2014-2015 103450 371240 474690 71706 257324 329030
2015-2016 102365 642201 744566 90275 566353 656628
2016-2017 104791 400562 505353 92901 355113 448014
2017-2018 104557 259930 364487 207 515 722
2018-2019 101125 278315 379440 0 0 0
2019-2020 103540 588143 691683 0 0 0
2020-2021 104757 469470 574227 0 0 0
2021-2022 103955 237633 341588 0 0 0
2022-2023 104250 273090 377340 0 0 0
2023-2024 104550 299102 403652 0 0 0
TOTAL 2023519 8972094 | 10995613 1106687 5196744 6303431
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Transportation

The sized and blended graphite ore will be transported to the captive beneficiation plant
located at a distance of 0.5 km from the Mine lease boundary.

Waste will be transported to the internal dumps located in within the lease area.

Details of Internal Dumps:

» Number of internal dumps . Nil

» Area of each dump : Northern side of the Pit-Il extension (2.0.0Ha)
» Height of each dump : 20m with two benches each of 10m.

» Quantity of wastes piled (MCm) :3, 71, and 240 Tonnes

» No back filing envisaged now.
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3 CUMULATIVE ENVIRONMENTAL IMPACTS
General

The project activities w.r.t. Mining & Beneficiation as discussed in previous sections have
certain effects on various environmental domains that exist in the area. A scientific
assessment of these impacts those are likely to influence the existing environmental
scenario is needed. This could also facilitate in formulating a suitable environmental
management plan depicting all mitigation measures. It can help in implementing the project
in an eco- friendly manner. The project activities influencing the following environmental
attributes have been studied and their impacts on the following attributes have been
assessed.

Land Environment
Water Environment
Air Environment
Noise Environment

Biological Environment

YV V V V VYV V

Socio-economics

3.1 Land Environment:
3.1.1 Anticipated Impacts (Mine) - Land Environment:

The Mine is in operations sincel994 and extent of lease area is 236.85.0 Ha, and Land
classified as Government poramboke land & TAMIN Patta Land. Mining Lease was initially
granted by the Tamil Nadu Government for a period of 20 years, vide G.O. (3D) No. 1328,
industries (MME-II) department, dated 24.12.1986. The lease period was valid up to
15.05.2007. As per Section 8A (5) of Mines &Minerals Development & Regulations
Amendment Act, 2015 and rule 3(1) of the Mineral (Mining by Government Company) Rules,
2015, the mining lease granted on16.05.1987 is deemed to have been extended up to

15.05.2037 as it is a captive mine.

Prediction of environmental impact of the mining activity on land environment are based on
the nature of activities, extent of area covered and land use characteristics. Land
degradation is inevitable during mining particularly in opencast mines, where the original soll

ecosystem and structure are drastically degraded within the core zone.

The impact on land pattern in the area has been and will be due to

Land degradation due to disposal of large volume of waste materials.
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Creation of infrastructural facilities like office, rest shelter, first-aid centre and other

service facilities.

Exposure of topsoil to wind and water erosion.

Table 3-1Land use Pattern of the lease area

Additional area required during the
- Present Area | five years Review Of Mining Plan Total
S.No Description . )
(in Hectares) period (Ha)
2019-2020 to 2023-2024(Ha.)
1 |Mining 33.72.0 0.315 34.03.5
o [nterburden/Side 5.90.0 9.29.0 15.19.0
burden Dump
3 [Storage for Topsoil 1.08.0 0.33.0 1.41.0
4 |Infrastructure 0.72.0 0.72.0
5 |Mineral stockyard 4.62.5 4.62.5
6 |Mine Roads 2.61.5 2.61.5
Area under
! plantation(Green Belt) 5985 0525 651.0
8 |Unutilized area 182.20.5 171.745
Totall 236.85.0 10.46.0 236.85.0

The land environment is plain terrain. The land has been classified as Government

poramboke and TAMIN's patta land. The entire lease hold area is dry land. The land has

been planted with greenery. Existing and Proposed Green Belt Details at Mine Site is given

in Table 3-2.
Table 3-2Existing and Proposed Green Belt Details at Mine Site
S.No Year No. of Trees Area in Ha. Period

1 1986-1994 1470 0.98.5

2 1994-1995 300 0.20.0

3 1995-1996 300 0.20.0

4 1996-1997 300 0.20.0

5 1997-1998 300 0.20.0

6 1998-1999 300 0.20.0

7 1999-2000 300 0.20.0

8 2000-2001 300 0.20.0 Before Mining Plan
9 2001-2002 300 0.20.0

10 2002-2003 300 0.20.0

11 2003-2004 300 0.20.0

12 2004-2005 300 0.20.0

13 2005-2006 300 0.20.0

14 2006-2007 300 0.20.0

15 2007-2008 300 0.20.0

16 2008-2009 300 0.20.0

17 2009-2010 300 0.20.0 Mining Plan
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18 | 2010-2011 300 0.20.0
19 | 2011-2012 300 0.20.0
20 | 2012-2013 300 0.20.0
21 | 2013-2014 300 0.20.0
22 | 2014-2015 300 0.20.0
23 | 2015-2016 300 0.20.0
24 | 2016-2017 300 0.20.0 SOM-I
25 | 2017-2018 300 0.20.0
26 | 2018-2019 300 0.20.0
27 | 2019-2020 170 0.10.5
28 | 2020-2021 170 0.10.5
29 | 2021-2022 170 0.10.5 SOM-II
30 | 2022-2023 170 0.10.5
31 | 2023-2014 170 0.10.5
Total 9,820 6.51.0

3.1.2 Anticipated Impacts (Beneficiation Plant)- Land Environment:

Graphite beneficiation plant covers an area of 13.20 Acres (5.34 ha). Land is owned by
Tamil Nadu Mineral Limited. Beneficiation plant is located at a distance of 0.5 km from the
Mine lease boundary.

There will not be any major change in the land terrain as the existing facilities are
already available at the site. No major change in land use is anticipated. Also there will be
no change in the drainage pattern, road connectivity as these infrastructures already
exist in the area. No additional internal road will be developed for vehicular movement.
Existing tailing pond located in TAMIN owned Land (1.050 ha.)

From 1994 to 2012 Beneficiation tailing waste disposed at outside of the lease area, on land
owned by TAMIN, but outside the lease area. The Hon’ble Supreme court of India Judgment
dated 21.04.2014 in Writ Pettion(Civil) No. 435 of 2012, filed by Goa Foundation Vrs Union
of India and others, judgment that, “All activities like waste dumping, stacking of ore, sub
grade ore, Mineral rejects, Beneficiation depositing tailing are to be done within the lease

area.”

Existing External dump details are given below:

S No Name of the | Length | Width Height Area | Volume | Areain | Quantity
' Waste dump (M) (M) (M) (m2) (m?) (Ha) (MT)
Mining Waste
1 | Dump(Pitl)SE | 51.94 30.76 7.60 1598 12142 | 0.16 21856
direction
Mining Waste
2 Dump(Pit1)SE 282.89 | 62.58 18.04 17703 319367 | 1.77 574260
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direction

Tailing Waste
3 (Pit 1) SE 3220 93.0 18.0 29946 539028 | 3.0 1078056
direction

Top Soil
dump
(Magazine
back side)

157.05 | 56.87 6.22 8931 55554 | 0.89 111107

Mining Waste
5 | (Pit2) SW 687.49 | 84.69 16.97 58224 988053 | 5.82 178496
Direction

Top Soil
6 dump(Pit 2) 114.69 60.44 12.44 6932 86232 0.69 172465
NW direction

Total | 12334 | 2000376 | 12.33 2136240

Summary:

There will not be any major change in the land terrain as the existing facilities are
already available at the site. No major change in land use is anticipated. Also there will be
no change in the drainage pattern, road connectivity as these infrastructures already
exist in the area.

3.2 Air Environment

The main source of air pollution in an open cast mining activity is dust generation from
excavation of graphite, movement of vehicles for transportation of product to stock yard,
drilling, and wind erosion of dumps and also gaseous emission due to operation of diesel

driven mining equipment. The sources of air emission are detailed below in Table 3-3.

Table 3-3 Sources of air pollution at Mine Site

S.No Source of emission Pollutant
1. Excavation of Graphite PM
Operation of diesel driven equipment Gaseous emission
3. Transportation of Graphite to Beneficiation Plant PM

Base line data reveals that ambient air quality in the study area for the Parameters PM,
SO,&NO,, are well within the permissible Limits as prescribed by the National Ambient Air
Quality Standards (NAAQS) for Industrial Area, Residential, Rural & Other areas.

The major air pollution sources from the mining operations are DG sets, mining activities like
drilling, and transportation. The DG set are provided with stacks of adequate height to
disperse the emanating flue gases containing suspended particulate matters, oxides of

sulphur and nitrogen without affecting the ground level concentrations. The emissions mainly
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generated from the mining activities are Blasting, Drilling, Excavation, Loading, Unloading,
and transportation etc.

The main source of air pollution is from Beneficiation Plant activities DG Sets, Crushing, and
Grinding Rotary dryers and other units of beneficiation plant. Crusher is provided with dust
collector, Rotary Dryer are provided with bag filters to arrest the dust emanating, Bag
area/section have a bag filter and 2 DG Sets are provided with acoustic enclosures with

stack height of 5m.

The cumulative Air modeling is carried out for Beneficiation Plant and Mining activities.

Base line data reveals that ambient air quality in the study area for the Parameters SPM,
S0,& NO,, are well within the permissible Limits as prescribed by the National Ambient Air
Quality Standards (NAAQS) for Industrial Area, Residential, Rural & Other areas.

The major air pollution sources from the mining operations are DG sets, mining activities like
blasting, drilling, etc., and transportation. The DG set are provided with stacks of adequate
height so as to disperse the emanating flue gases containing suspended particulate matters,
oxides of sulphur and nitrogen without affecting the ground level concentrations. The
emissions mainly generated from the mining activities are Blasting, Drilling, Excavation,

Loading, Unloading, and transportation etc.
Meteorological Data

The site specific meteorological data for three months from March 2018 to May 2018 was
obtained from secondary sources and processed in AERMET to plot wind rose diagram
(Figure 3-1). Other data included for AERMET were daily wind speed, wind direction,
temperature, relative humidity, air pressure, precipitation, and solar radiation recorded during
the period. AERMET reformats meteorological data so that it can be used as input for
AERMOD model.
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Figure 3-1 Wind rose diagram considered for Dispersion Modeling
(March to May 2018)

3.2.1 AERMET Process

For the 3 phase AERMET processing of the meteorological data, specifications of the land
use in the area are required to determine the terrain roughness for modeling. The land use
was characterized for in and around the site. The surface characteristics for the site and
surroundings were selected and used to calculate the Albedo, Bowen ratio and surface

roughness parameter.

The meteorological data were processed in the AERMET software to generate wind flow
pattern & to generate surface meteorological data and profile meteorological data in a
prescribed format that can be fed to AERMOD for modeling.

3.2.2 AERMOD Process

AERMOD Software Version 8.0.5 was used for air dispersion modeling and is applicable to
a wide range of buoyant or neutrally buoyant emissions up to a range of 50 km. In addition to
more straight forward cases, AERMOD is also suitable for complex terrain and urban

dispersion scenarios.

AERMOD is a steady-state plume model. In the stable boundary layer (SBL), it assumes the
concentration distribution to be Gaussian in both the vertical and horizontal. In the
convective boundary layer (CBL), the horizontal distribution is also assumed to be Gaussian,
but the vertical distribution is described with a bi-Gaussian probability density function (pdf).
This behavior of the concentration distributions in the CBL was demonstrated by Willis and
Deardorff (1981) and Briggs (1993). Additionally, in the CBL, AERMOD treats “plume
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lofting,” whereby a portion of plume mass, released from a buoyant source, rises to and
remains near the top of the boundary layer before becoming mixed into the CBL. AERMOD
also tracks any plume mass that penetrates into the elevated stable layer, and then allows it
to re-enter the boundary layer when and if appropriate. For sources in both the CBL and the
SBL, AERMOD treats the enhancement of lateral dispersion resulting from plume meander.
The emissions mainly generated from the mining activities are Blasting, Drilling, Excavation,
Loading, Unloading, and transportation etc. Machinery like compressors and jack hammers
are used for Drilling are estimated and used as inputs for the air dispersion modeling as
shown in Table 3-4 to Table 3-5.

Maximum incremental value for SO, NOx and PM is shown in Figures 3-2- 3-6 and Top 10
highest Ground Level Concentration (GLC) obtained from modeling are given in Table 3-8

&3-12 respectively.

3.2.2.1 Emission Calculations

Each mining activities is a source of emission and the estimation of emissions depends on
parameters such as meteorological, topographic conditions and material characteristics. It is
necessary to calculate the amount of emissions for work or a source on site to the
atmosphere. The following emission formulas are used to calculate the emission rate for the

different emission source.

Table 3-40verview of the Source Parameters

S.NO Description Symbol Quantity

1 Moisture Content (%) m 5

2 Silt Content (%) s 11
3 Wind Speed (m/s) u 2

4 Hole Dia (mm) d 110
S Frequency (Holes/Day) f 25
6 Frequency of Loading (No/Hr) Ff 0.042
7 Production / Day 222.9
8 Average Vehicle Speed v 4.0
9 No of Working Days in Year n 300
10 | waste Dumping Area (Sq.Km) a 0.03
11 | Open Pit Area (Sg.Km) Aa 0.13
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Table 3-5Emission Factors Considered for emission estimation and Air Quality Modelling

Description Activity Equation Units Emission Factor
Top Soil Removal 0.029 Kg-TSP/Tonn 0.029
Top Soi Bull pozing 2.6*S"1.2*M"-1.3 kg PM10/hour 5.7014
Handling Loading 0.0012*(U/2.2)"1.3*(M/2)"1.4 Kg-TSP/Tonn 0.00029
Transportation [{(100-m)m-1}0-35%{(us)(100-s)-1}]>7{0.5+0.1(f+0.42v)}10-3 gls Variable
Unloading 0.0012*(U/2.2)"1.3*(M/2)"1.4 Kg-TSP/Tonn 0.00029
Drilling and Drilling 0.59 kg TSP/hole 0.59
Blasting Blasting 0.00022*A".5 kg TSP/Blast 0.0378
Bull Dozing at loading area 0.74*0.0016*(U/2.2)"1.3*(M/2)"-1.4 kg TSP/Tonn 0.00029
Over burden Loading . 0.0012*(U/2.2)"1.3*(M/2)"1.4 Kg-TSP/Tonn 0.09349
Handling Transportation by trucks [{(100-m)m-1}0-35%{(us)(100-s)1}]°-7{0.5+0.1(f+0.42v)}10-3 gls Variable
Unloading 0.0012*(U/2.2)"1.3*(M/I2)"1.4 Kg-TSP/Tonn 0.00349
Bull Dozing at unloading area 0.74*0.0016*(U/2.2)"1.3*(M/2)"-1.4 kg TSP/Tonn 0.00029
Conveying Kg-TSP/Tonn 0.005
kg PM10/Tonn 0.002
Crushing Kg-TSP/Tonn 0.03
Beneficiation kg PM10/Tonn 0.012
Plant Grinding Kg-TSP/Tonn 1.2
kg PM10/Tonn 0.16
Drying Kg-TSP/Tonn 9.8
kg PM10/Tonn 5.9
Tailing Waste Transportation by trucks [{(100-m)m1}0-35%{(us)(100-s)1}]°-7{0.5+0.1(f+0.42v)}10-3 gls Variable
handling and Unloading 0.0012*(U/2.2)"1.3*(M/2)"1.4 Kg-TSP/Tonn 0.00349
Dump Area Bull Dozing at unloading area 0.74*0.0016*(U/2.2)"1.3*(M/2)*-1.4 kg TSP/Tonn 0.00029

Source: 1. Emission Estimation Technique Manual for Mining and Processing of Non-Metallic Minerals by NPI, Nov 1999

2. Determination of the emission rate from various opencast mining operations, S. K. CHAULYAx, M. K. CHAKRABORTY, et. Al. Water, Air,

and Soil Pollution 140: 21-55, 2002.
3. AP-42, Mining and processing non-metallic minerals
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Table 3-6Emission from DG Set of Mining site

Stack Details Emission per Stack (g/s)
Fuel Height : Tem Exit
SoUree | | sed g&;ﬁ (m) '(DHL? o | Velocity | PM | S0, | NOx | cO | HC
AGL (°C) (mis)
125
KVA 1 A
DG 3 015 ) 380 ) 0.0340 | 0.0003 | 0.0500 | 0.0420 | 0.0110
*380 <
}3@ %” L > 0.15 1 400 S 0.0476 | 0.0004 | 0.0700 | 0.0588 | 0.0154
*500
KVA 1 A 41
DG > 0.15 0 ) 0.0666 | 0.0005 | 0.0980 | 0.0823 | 0.0216
Total Emission (g/s) 0.148 0.011 0.218 0.183 0.047
Note: * Beneficiation Plant Power Backup sources.
Table 3-7Total Maximum Emission from all Sources
Average Emission per stack (g/s)
Source PM
TSPM | PM10 | PM25 S0z NOX HC co
Mining 0.75 0.149 0.089 - -
Beneficiation | 9 o6s | 0208 | 0.003 : :
Unit
DG 0.148 - 0.011 0.218 0.183 0.047
Vehicles 1.18E-03 | 7.08E-4 | 6.94E-07 1.55E-01 | 2.00E-02 | 8.89E-02
Total (g/s) | 1.816 | 05916 | 0.182708 | 0.011001 0.373 0.203 0.1359

Note: Since emission factors are available for TSPM the following assumptions are made for
PM;, and PM, 5 estimation

1. 20% of TSPM is considered as PM 10 and

2. 60% of PMygis considered as PM, 5
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Figure 3-2Predicted 24 Hrs GLC’s of TSPM within 10 km radius of the Study area

Table 3-8Predicted Top 10 Highest Concentration of Particulate Matter

conc. From Centre of Mine Lease Area
SNO Name of the Recepor (Hg/m3) Distance (Km) Direction
1 Kumaripatti 0.96154 3.3 WNW
2 Karangapatti 3.56242 16 W
3 | Tevanipatt 2.90192 18 NE
4 Meenakshipuram 1.67878 2.8 WSW
5 Kamalippatti 2.29951 1.6 E
6 Pudupatti 0.74023 4.3 E
7 Passankari 2.56209 1.6 S
8 Sendiudayanathapuram 1.36625 3.7 SSW
9 Sakkanthi 0.14742 5.4 ESE
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Figure 3-3Predicted 24 Hrs GLC’s of SO, within 10 km radius of the Study area

Table 3-9Predicted Concentration of Sulphur Dioxide at different receptors

conc. From Centre of Mine Lease Area
SNO Name of the Receptor (Hg/ms3) Distance (Km) Direction
1 Kumaripatti 0.00013 3.3 WNW
2 Karangapatti 0.0005 1.6 W
3 Tevanipatti 0.00072 1.8 NE
4 Meenakshipuram 0.00021 2.8 WSW
5 Kamalippatti 0.00025 1.6 E
6 Pudupatti 0.00012 4.3 E
7 Passankari 0.00032 1.6 S
8 Sendiudayanathapuram 0.00012 3.7 SSW
9 Sakkanthi 1E-5 5.4 ESE
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Figure 3-4Predicted 24-Hrs’ GLC’s of NOx within 10 km Radius of the Study Area

Table 3-10Predicted Concentration of Nitrogen Oxide at different receptors

From Centre of Mine Lease Area

Conc.

SNO Name of the Receptor (Hg/m3) Distance (Km) Direction
1 Kumaripatti 0.102 3.3 WNW
2 Karangapatti 0.347 1.6 W
3 Tevanipatti 0.531 1.8 NE
4 Meenakshipuram 0.162 2.8 WSW
5 Kamalippatti 0.189 1.6 E
6 Pudupatti 0.089 4.3 E
7 Passankari 0.247 1.6 S
8 Sendiudayanathapuram 0.089 3.7 SSW
9 Sakkanthi 0.112 54 ESE
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Table 3-11Predicted Concentration of PMy, at different receptors
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conc. From Centre of Mine Lease Area
SNO Name of the Receptor (Hg/m3) Distance (Km) Direction
1 Kumaripatti 0.19436 3.3 WNW
2 Karangapatti 0.72516 16 w
3 Tevanipatti 0.67801 1.8 NE
4 Meenakshipuram 0.33425 2.8 WSW
5 Kamalippatti 0.48546 1.6 E
6 Pudupatti 0.16443 43 E
7 Passankari 0.64258 1.6 S
8 Sendiudayanathapuram 0.34114 3.7 SSW
9 Sakkanthi 0.03897 5.4 ESE
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Figure 3-6Predicted 24-Hrs’ GLC’s of PM, s within 10 km Radius of the Study Area

Table 3-12Predicted Concentration of PM, s at different receptors

conc. From Centre of Mine Lease Area
SNO Name of the Receptor (1g/m3) Distance (Km) Direction
1 Kumaripatti 0.10972 3.3 WNW
2 Karangapatti 0.2721 16 w
3 Tevanipatti 0.1999 1.8 NE
4 Meenakshipuram 0.19968 2.8 WSW
5 Kamalippatti 0.16567 1.6 E
6 Pudupatti 0.06119 4.3 E
7 Passankari 0.18072 1.6 S
8 Sendiudayanathapuram 0.12632 3.7 SSW
9 Sakkanthi 0.01528 5.4 ESE

3.2.3 Conclusion:

It was observed that the maximum ground level concentration observed due to mining
activities and traffic movement for TSPM, PM10, PM2.5, SO, and NOx are 43.21 ug/m*®
8.858 pg/m?, 1.638 pg/m?, 0.0053 pg/m? and 3.5965 pg/m?. So it can be concluded that even
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after the operation of mines and beneficiation plant, the impact envisaged is moderate. The
total increase in concentrations above baseline status to estimates is summarized in Table
3-13.

Table 3-13Total Maximum GLCs from the mining activities

Predicted Cumulative Maximum Conc.

Pollutant at Mining + Beneficiation Unit (ug/ms3) NAAQ standard
TSPM 4321 500
PM10 8.585 100
PM2.5 1.638 60

SO 0.0053 80
NOx 3.596 80

Impacts due to Transportation

The Graphite is transported to Beneficiation Plant located outside of the lease area at a
distance of 500m of the Mine lease boundary. The Factory is in operation since 1994 and
Graphite is being transported through existing road by tippers and approx.30-35 trips are
required per day.

3.2.4 Water Environment

The existing water environment quality has been studied, which show that generally the
water quality in the area is well within statutory standards. The major sources of water
pollution due to this mining operation will be domestic sewage only. There is no effluent
generation by open cast mining of Graphite Mine. The Mine water requirement is shown in
Table 3-14. The total water requirement is met through from existing bore well & mine sump
water (rain water storage) within the lease premises.NOC for abstracting the ground Water

obtained from Govt. of TN Public Works Department.

Table 3-14Water requirement for Mine Site & break up

S.No Description Water Requirement(KLD)
1 Domestic Use 3.5
2 Dust suppression 20.0
3 Green belt 16.5
Total 40.0
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Figure 3-7 Water Balance of the Mine site

3.2.4.1 Impacts:

3.2.4.1.1 Ground Water Monitoring at Mine Site

There is no process effluent generation; the domestic sewage approx. 2.9KLD is disposed

through septic tank followed by soak pit.

» The domestic sewage from the toilets will be routed to septic tanks.

» Regular monitoring of water levels and quality in the existing open wells and bore well in

the vicinity will be carried out.

The existing water environment quality has been studied in study area of Graphite mine.

Map showing the Ground Water monitoring locations is shown as a Figure 3-8.
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Figure 3-8 Map showing the Ground Water monitoring locations

A summary of analytical results are presented below:

The average pH ranges from 7.23-7.65, TDS Values were in the range of 290-560
mg/l, Chlorides values ranges from 21.3-158.8 mg/l & remaining all parameters are
within the prescribed permissible limits of ISO 10500 Standard in Existing Baseline
studies of 2015 EIA.

Now, in 2018 One month validation studies shows the average pH ranges from 7.34-
7.72. The concentrations of fluoride in all the ground water samples are within the
Acceptable limit of IA 10500:2012, In the present findings the TDS value varied from
519 mg/l to 771 mg/l for the ground water and for all samples it exceeds the
acceptable limits but are within the permissible limits of IS 10500: 2012.The
acceptable and permissible limit of TDS for drinking water is 500 mg/l and 2000 mg/I,
the Total hardness of the samples ranges is between 219mg/l — 431 mg/l. hardness
of the samples exceeds the acceptable limit but are within permissible limits of IS
10500: 2012., The Total alkalinity as calcium carbonate, Magnesium and Chloride
are well within the permissible limits& most of the heavy metals concentrations in the
study area samples are below detection limits and all are well within the limits of IS
10500:2012.
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The analytical result shows that, all the parameters are within the permissible limit of IS
10500:2012(Drinking water standard).

Normally, wash-offs from the waste dump pollutes the nearby water sources during rain.

Therefore, garland drain are developed or constructed to prevent / control of water pollution.

3.2.4.1.2 Water requirement for Beneficiation Plant

Table 3-15Water requirement for Mine Site & break up

S.No Description Water Requirement(KLD)
1 Domestic Use 6.7
Process 400.0
Green Belt 18.3
Total 425.0

Wastewater Management:

» Total sewage generation quantity is about 5.0 KLD, it will be disposed through septic
tank (2 Nos) followed by soak pit. The dimensions of septic tank are 4.0 x 1.4x 1.8
meters.

» Trade effluents are being generated from process is 400 KLD. The trade effluents
(tailing wastewater) is being treated in Effluent treatment plant (270 KLD) and reused
in process.

Treated/Recycled water is about 270 KLD
Daily fresh water requirement is 155 KLD
Source of Water: Ground Water through Bore well located within the factory premises

vV V VYV V

NoC is obtained for abstracting Ground water from Water Resource Department _PWD
Tamil Nadu State.
3.2.4.1.3 Ground Water Monitoring at Beneficiation Plant Site

Groundwater is the principal source for domestic and drinking purposes in almost all villages
near Beneficiation Plant. The quality of the groundwater received is influenced by pollution of
soil and air, industrial and domestic waste disposal, organic components, pathogenic
microorganisms, application of fertilizers and pesticides in agriculture, etc. Total six (5)
ground water monitoring locations were identified for assessment in different villages around
the plant based on the usage of sub surface water by the settlements/ villages. The
groundwater results are compared with the desirable and permissible water quality
standards as per IS: 10500 (2012) for drinking water. The Groundwater quality monitoring
locations are given in Table 3-16. Map showing the groundwater monitoring locations are

given in Figure 3-9. In 2019 January month Tamil Nadu Water Supply and Drainage Board
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also conducted Ground water monitoring in plant surroundings and the results are compared

with current results are represented in Table 3-17.

Table 3-16Ground Water Monitoring Locations at Beneficiation Plant:

Approx.
Station Location Dlstanc_:e from Az|m_uth Latitude Longitude
Code project Directions
boundary in Km
gwa | MAMIN Beneficiation : : 9°540.01'N | 78°252354°E
plant
GW2 | VagulathuPatti 0.38 N 9°54'20.06"N | 78°25'23.73'E
GW3 | Komalipatti 1.46 ESE 9°53'37.18"N | 78°26'13.89"E
GW4 | Sendiudaiyanathapuram 4.24 SSW 9°51'55.37"N | 78°24'15.32'E
GW5 | Karambodai 1.14 W 9°54'3.60"N | 78°24'43.70"E

Tamarakki Scuth

Sldayamelur

AMIN Beneficiationipiant,

~Komalipatty

beneficiation Plant

Ground Water Quality Observations:

SPudupozit i

Figure 3-9 Map showing the Grou Water monitoring locations including

3km

Ground water samples were collected nearby beneficiation plant and analyzed. The
analytical result shows that, all the parameters are within the permissible limit of IS
10500:2012(Drinking water standard). The results are represented in Table 3-17.
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Table 3-17Physical chemical analysis of Ground water samples

S. . (Ben%:‘/i\éﬁaltion cwz Gw3 - Gwa GW5s
No. Parameters Units Plant) (VagulathuPalli) (Komalipatti) (Sendiudaiyanathapuram) (Karambodai)
July 2019 Jan.2019 Jul 2019 Jan.2019 Jul 2019 Jan2019 Jul 2019 Jan2019 | Jul 2019
1 | Appearance clear clear clear clear clear clear clear clear clear
2 | Odour agreeable agreeable | agreeable | agreeable | agreeable | agreeable | agreeable agreeeabl agreeable
. BL BL BL BL BL
3 | Colour Hazen Unit (LOQQ:l) (LOQQ:l) (LOQQ:l) (LOQQ:l) (LOQQ:l)
4 | Turbidity NTU (LgQL:%.l) 0 (LOB(IQ-:%.l) 0 (LoBQL:%.l) 0 (Lo%:%.l) 0 (Lo%:%.l)
5 | pH(at25°C) - 8.38 7.9 8.05 7.9 7.44 7.6 8.03 7.8 7.81
6 | Electrical conductivity pSicm 986.0 1110 765 1120 1103 870 1301 935 1182
7 | Total Dissolved Solids mg/l 532 777 443 784 612 609 748 654 685
8 | Total Alkalinity as CaCO3 mg/l 450 376 330 372 330 300 320 352 310
9 | Total Hardness as CaCO3 mg/l 400 240 270 200 470 180 530 240 480
10 | Sodium as Na mg/l 23.0 0 37 0 61 0 106 0 90
11 | Potassium as K mg/l 1.0 0 2 0 4.0 0 6 0 6.0
12 | Calciumas Ca mg/l 72.14 48 48.10 40 108.22 35 112.22 48 128.26
13 | Magnesium as Mg mg/l 53.46 29 36.45 24 48.60 22 60.75 29 38.88
14 | Chloride as Cl mg/l 49.49 105 79.18 110 128.67 100 222.70 75 188.06
15 | Sulphate as SO4 mg/l 32.55 20 18.27 21 31.65 18 20.87 26 19.97
16 | Nitrate as NO2 mg/| NA 0 NA 0 NA 0 NA 0 NA
17 | Nitrate as NO3 1.89 4 1.56 4 2.15 3 2.16 3 2.31
18 | Phosphate as PO4 # mgl/l NA 0 NA 0 NA 0 NA 0 NA
19 | Fluoride mg/l 0.18 0.4 0.15 0.4 0.21 0.4 0.27 0.4 0.28
20 | lronas Fe mg/ (LO%L:goz) 0 (LOES_:(?OZ) 0 (LoE(;gL:goz) 0 (LO%L:(?.OZ) 0 (LOE(;L:(?OZ)
21 | Manganese as Mn mgl (LOES_:SOS) (LoEéngos) (LO%L:(?OS) (LO%L:(?os) (LO%L:(?.OS)
22 | Tidys Test 4 hrs as O3 mgl/l NA 0.30 NA 0.30 NA 0.33 NA 0.30 NA
23 | Percent Sodium as Na mg/l 10.98 NA 22.65 NA 21.70 NA 30.01 NA 28.66
24 | Sodium Absorption ration - 0.48 NA 0.29 NA 1.17 NA 1.91 NA 1.7
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BLQ: Below Limit of Quantification, LOQ: Limit of Quantification, NA: Not Analyzed.NTU : Nephelometric Turbidity.

Note: Jan 2019 “Tamil Nadu Water Supply and Drainage Board Ground water monitoring results” Test reports are enclosed as Enclosure-| (Page 58)

July 2019 M/s Hubert Enviro Care Systems (P) Ltd’Ground Water Monitoring results” Test reports are enclosed as Enclosure-Il (Page 59 to 68)
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3.3 Noise Environment
3.3.1 Mine Site

The noise level conforms to the existing rules and guidelines with the present level of
operation. The noise generating locations were monitored during the study period. The
results are within the CPCB guidelines. However, this activity is very much confined within

the leasehold area.

The noise level is expected to rise due to enhancement of production capacity as there will

be induct of higher capacity and new machineries matching with the production capacity.

Ambient noise levels in the core area are likely to increase from development of additional
noise generating equipment like Heavy Earth Moving Machines & drilling operations. From
the standpoint of occupational hazard of noise as to its effect on the threshold limit
value (TLV) of hearing of individuals, a level of 90 dB(A) is considered as safe for 8 hours

of exposure. No adverse impacts on surrounding habitations are anticipated.

As truck movements are restricted to transportation of ore from the mine stock yard to the
processing plant within the core zone there will be no adverse impact on the

surrounding.

The main sources of noise in the mine are as follows:

Transportation vehicles

Loading & unloading of Graphite

Drilling & Blasting

DG Set.
Noise Modeling is carried out and contours were generated for Sivaganga mine. Sources for
Noise in Open Cast mining is considered as follows:

Various Noise Sources in Mining Activities (Open Cast)
1) Noise pollution due to Blasting : 164 dB (A) at 30m

: 144 dB (A) at 70m

2) Noise pollution due to Vehicles movement : 86 dB (A) at 1m

3) Noise pollution due to drilling activities :115dB (A) at 1m
4) Noise pollution due to mining machinery :105dB (A) at 1m

Source: http://www.environmentalpollution.in/noise-pollution/control/noise-pollution-and-its-
control-in-mining/6138
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Table 3-18 Noise levels as per Noise Modeling

S.No Activity Predicted ';AS?A)N oise level Distance from Source(m)
1 Drilling activities 41.34 300
2 Blasting 91.89 300
3 Vehicles movement 50.16 500
4 Mining machinery 34.45 300
5 Cumulative sources 90.90 300

3.3.2 Beneficiation Plant:

The main sources of noise pollution within the Beneficiation Plant identified as follows:

Crusher
Grinder
Rod mill
Rotary Dryers

DG sets of 1X500 & 1X380 kVA Capacity

The above source’s Noise levels at 1 meter distance given as follows:

S.No Noise level dB(A) at Imeter
1 Crusher 75
2 Grinder 45
3 Rotary Dryers 45
4 DG set 1 x 500 kVA 95
5 DG Set 1 x 380 kVA 90

Noise Modeling was carried out & contours were generated for individual sources such as

Crusher, Grinder, Rotary dryers and DG Sets. Max Noise are found at 150 meters. Noise

level contours are generated for crusher & DG Sets (2 Nos) are shown in Figure 3-10 to 3-

12 respectively. No contours are generated for Grinder & Rotary dryers.

S No Activit Predicted Max. Noise level Distance from the

' y dB(A) source(m)
20m

1 Crusher 23.08 (within the plant boundary)

2 Grinder No contour is generated --

3 Rotary Dryers No contour is generated -
10m

4 DG set 1x 500 kVA 35.94 (within the plant boundary)
15m

5 DG Set 1x 500 kVA 46.92 (within the plant boundary)
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Figure 3-11 Noise contours due to DG Set 380 kVA at beneficiation plant
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3.4 Biological Environment

Beneficiation Plant is located at 500m distance from the out of mine lease boundary.
Biological studies are conducted within the 10km radius of mine lease boundary. The

observations are as follows:

Melakadu, Isanikadu, Vellimalai, Arasanur, Velakkal, Kuttikadur, & Ponnankadu Reserve
Forests are located within the 15km radius of the project. Other than these, there are no
national park / wildlife sanctuary/mangroves/ Coastline/estuary/sea located within 10km
from the mines. There will not be any adverse impact due to mining operations in
this lease since only small production is involved from this lease and there will not be any
major polluting source from the mining operations. Besides, all necessary mitigation
measures will be implemented.
» In the Mine Lease area or its proximate areas there is no wetland and the
natural flow of water not available.
> There is no rare or endangered species
» There are no wild animals in the area. In the post mining stage, proper fencing
will be carried in the mined out area to prevent fall of animals in the mine
pits.

» There are no any wetlands, fish breeding grounds, marine ecology nearby the
quarry area, which will be affected due to this project.

The core area consists of Barren land. It is devoid of any major trees. Only small shrubs and

bushes are present. No Damage to the Biological Environment is anticipated.
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Existing Green Belt development at Mine Site and Beneficiation Plant:

The land environment is plain terrain. The land has been classified as Government

poramboke and TAMIN’s patta land. The entire lease hold area is dry land. The land has

been planted with greenery. An Existing and Proposed Green Belt detail at Mine Site is

given in Table 3-19.

Table 3-19Existing and Proposed Green Belt Details at Mine Site

S. No Year No. of Trees Area in Ha. Period
1 1986-1994 1470 0.98.5
2 1994-1995 300 0.20.0
3 1995-1996 300 0.20.0
4 1996-1997 300 0.20.0
5 1997-1998 300 0.20.0
6 1998-1999 300 0.20.0
7 1999-2000 300 0.20.0
8 2000-2001 300 0.20.0 Before Mining Plan
9 2001-2002 300 0.20.0
10 2002-2003 300 0.20.0
11 2003-2004 300 0.20.0
12 2004-2005 300 0.20.0
13 2005-2006 300 0.20.0
14 2006-2007 300 0.20.0
15 2007-2008 300 0.20.0
16 2008-2009 300 0.20.0
17 2009-2010 300 0.20.0
18 2010-2011 300 0.20.0
19 2011-2012 300 0.20.0 Mining Plan
20 2012-2013 300 0.20.0
21 2013-2014 300 0.20.0
22 2014-2015 300 0.20.0
23 2015-2016 300 0.20.0
24 2016-2017 300 0.20.0 SOM-I
25 2017-2018 300 0.20.0
26 2018-2019 300 0.20.0
27 2019-2020 170 0.10.5
28 2020-2021 170 0.10.5
29 2021-2022 170 0.10.5 SOM-II
30 2022-2023 170 0.10.5
31 2023-2014 170 0.10.5
Total 9,820 6.51.0

Green Belt is developed in 1.39 acres of land in beneficiation plant
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3.5 Socio-economics

Impact on Socio-economic Environment:

There is no residential area within lease area. Hence, there is no likelihood of effect of
outside people or influx on the existing local population. The lessee is spending substantial
amount for peripheral developments such as education, health, sports, afforestation etc.
Hence the benefits to the community and its economy because of this project are quite

appreciable.

Occupational Health & Safety:

Occupational safety and health is very closely related to productivity and good
employer-employee relationship. The factors of occupational health in Sivaganga
Beneficiation Plant and Mine site are mainly dust and noise & ground vibration.

Safety of employees during operation and maintenance etc. shall be implemented as per
the provisions of the Metalliferrous Mines Regulations, 1961 and the Mines Rules,
1955. To avoid any adverse effects on the health of workers due to various

pollutants, sufficient measures have already been addressed in this chapter.

The following measures relating to safety and health shall also be practiced:

> Provision of rest shelters for mine workers with amenities like drinking water
etc.

» All safety measures like use of safety appliances, safety signboards, posters, slogans
related to safety etc. shall be ensured

» Training of employees on use of safety appliances and first aid.

> Regular maintenance and testing of all equipment as per manufacturers guidelines.

> Facilities for checking the levels of dust in the workplace are/shall be
provided. The mineworkers are examined at regular intervals. The medical checkup
is/shall be carried out with the help of a specialist.

> Pre-placement & Periodic Medical Examination (PME) of all workers by a
medical specialist is/shall be conducted regularly, to assess the health status of
the employees and take suitable corrective action. No notified diseases have been
reported so far. PME will be carried out once a year.

> First Aid Organization in mines includes training and re-training of these staff of First
Aid activity group.

> Close surveillance of the factors in working environment and work practices,

which may affect environment and worker’'s health and safety.
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» As per the chemical composition of ROM graphite ore, lead content in the ore is
found in traces. As graphite beneficiation will be carried out in wet process, the dust
generation at the work zone will be negligible. Hence, occupational health impacts
due to lead poisoning in the project is not envisaged.
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4. ENCLOSURE-I(TWAD TEST REPORTS)

P P

D{si‘ricf Level Water Testing iLaboratory
¥ WA D Bomd, Muhicipal Building, Weekly Market Stree, SIVAGANGAI - 623 561.

TEST REPORT

Ph: 04575 - 243173

From To
5.Vijayan BiSe, MAL 4 The l?acmry Maﬂ‘!gcl

Assiztant Water Analyst, Graphite BereFiciation Plant, v
“Fwad Board, : Famil Nadu Minerals T, imited, ~ *
District Waler Testing Laboratory, Sivaganagi;
Sivagangal. ’

: A Mo, 25202:25205 L AWAL LAB/SVG /2019 / Daje 31012019
it

Sub: Examiralion of Waler Sample réporl-fur mshed reg.
Ref =1, Your Lr:Nil £ ﬁﬂl? 2941 2019
2. lnvoice No,195 /Tialed 30.01.2019 {or Rs. 4000 /~
The resull of andlysis for lhe valer sainple Senl under referetice fs furnished below,
Lucationi5202 - Open Well'@ Rermnbodai Village [Western Sideof Plant)
Lpeatinn:25203 - Drinking Water TAP @ Komafipatti Village (Bastern Side- of Placy) '
e Localloa25204 : Bore Wel @‘:‘wpudhi Udayanathapuram Village (Soullwm Side-of Pant)
L umliﬂn.25205 Fand Pump & \’nyula[}m?&i(,lt Yillape (Nartheri Side of Plant}

.

Date of Collection : 30.01:2019

. Date'of Receipt  :30.01,2019
) . ; . 1’¢hhiﬂsii?fe' _ Resull
§ AR 1000 ‘—M S| Acceptable | il the-. . I-‘ - . Ty
1. 151;!):_5;;(_:@1. l-;XAM-I_I\j,@}'I_Qi\L sl abpinee.of 75702 25203 | 95206 | 450K
- i .aflernate sorirce
1. Appestance o - | Clkar N _("Ilea'r Clear. |~ Clear
oL [2_Cotour ' L S T " B, §
%, Odr ' B _ Agreeable | :kgi_‘ge.;t‘t’:lf_i | Ageeable | Apresable |agrecabld Asﬂu’:‘l}?lt’ |
1. Tur'hidr__t\r N7 Units - . 5l 5 v 0 1 0 0 0
5 Tolal dissolved Safids ap /L. 500 2000 | 654 784 | 609 777
|6 Tlectrical Condaclivity Micre: tihofent - s ] 935 1120 870 H'[lll'}w ' t
'_;" CHEMICAUIXAMINATION: | _ T
7. pH 6585 | 6585 7.8 79 76 11
’ ‘"‘,’.’M,“_‘i'.‘”“’i' as (..a(.m EEE _ P R 0 o i) ok i
. "1 “‘lr:f‘al Alkalinity. as CaCry oiL, 200 600 s 352 372 ang .3?(7 _ H
0. [(x[alihrdm,\" a5 Uit mgle . § 200 ° 600 - {7 240 200 W0 | 240
Il.fhli masGamg/l 7wt 200- | 48 A0 | .35 f;a L
17 Magaesiym as Mp /L. 30 f o | 2 A 2 w o]
3. Sndditf as Na /L : _ — 0 0 0 & i
v, ‘H !umsmumas‘{m?ﬂ L = ' o o 0 0 s
15: Tsgn s Fe mg /L ol B3 03~ 0 0 0 0
1 M'an&aneﬁtmpﬂ, . b1 __ 03 - - o Eon L
17, Free Ammiania as NH’-‘,"&;[  OE 1. 05 0 : 0 0 !1__ . :
iR Nitefle as NO; 0 @ - 0 i .o | oo,
1‘? NlLrale as NOQ#on s s 3 4 3 L
{20. Chioride as Cl mg/1. 250, Aogo - 75 110 100 [ 05
21 Tluarldc as Fmg,ﬂ . 1.0 " 15 ‘04 0.4 04 | D4 ’
72. Sl phate a5 504 /1, 00 | -ap0 % 2 18 2w
123. Phosphate a5 POj g, @ PO 0 Q. ;
|24, Tidys Test4 hrsas (ﬂ.ﬂn ; 9 g L g P 030 . 036 033 030 | ¢
KReporl ; 25202 to 252(5 : The‘given'w&[ersamglés‘ar_e cl}emlcaﬂy Potable. L i f :
| | oyl g
: ; e ﬂwd.sranr aler Afia
- k/:\l‘b‘ “’C} TWALD. Hosrd, District I/‘hgf.almy, |
) @ CT Y IsEANAC}E Ly ' ‘nvagaq;,a]. ! 7
S SATAMIN, SIVAGANGAL:, J

ty, TAMILNADY WATER SUPPLY AND DRAINAGE BOARD L

Page 58


hecs62
Typewritten text
4. ENCLOSURE-I(TWAD TEST REPORTS)


Chennal - 600 083.
Ph: 42985555 Fax : 42985500
" E-mail : labsales@hecs.in

5.ENCLOSURE

Hubert Enviro Care Systems (P) Lid.
- # 18, 92nd Street, Ashok Nagar,

i

-Il(HECS GW TEST REPORTS) _

Laboratory Sexvices Division
{Cheinical & Biological Testing)
Recognized by MoEF, BIS :

FSSA! Notified Laboratory .

ISO 9001, 14001 & OHSAS 18001 Certified.

TEST REPORT Page: 1 of 2
Name of the Client M/S. Tamiluadu Minerals., Report No.  HECS/WA1/016M19
Address of the Client Sivagangai. Report Date  01/07/2¢19
Sample Description WATER )
Sample Mark Ground Water-Karambodai
Sample Drawn By Huobert Enviro Care Systems Pvt Lid
Samplingfreceived Date 01/07/231% 01/07/2019
Analysis Commenced On  91/07/2019 Completed On  01/07/2019
5.No. Parameters Units Results Test Method
1 |pH({at25°C) - 7.81 IS 3025 {Part - 11):1983
2 [Blectrical conductivity uScm 11320 £5 3025 (Part - 1431983 '
3 ]Colour ' Hazen Unit BLQ(LOQ: 1) IS 3025¢Pan - 4):1983
4 [Turbidity NTU BLQ(LOO: 0.1) IS 3025¢Part - 16):1984
5 )Total Hardness as CaC03 mg/l 430.0 18 3025 (Pan - 21):1983
.6 [Calcium as Ca mg/l 128.26 IS 3025 (Part - 4011991
7 Total Alkalinity as CaCO3 mg/l " 3100 I8 3025 (Part - 23): 1986
8 |Chloride as Cl " mg/l 188.06 4500 Cl --— B APIA 23rd Edn: 2017
9 JCyanide as CN g/l BLGLOQ:0.01) 1S 3025 (Part - 27): 1936
1¢  [Magnesium as Mg mg/l 38.88 18 3025 (Part - 46} 1994
11 |Total Dissolved Solids mg/l 685.0 16 3025¢Part -16): 1984
12 JSulphate as S04 mgA 19.97 [S 3025(Part - 24): 1986
13 [Fluoride mg/ 028 15 3025 (Part - 60):200G8
14 INitrate as NO3 mgfl- 231 APHA 23rd Edition (4500 NO3B)
15 JionusFe mg/l BLO(LOQ:0.02) 15 3025 (Port - 53):2003
16 |BuwausB# myht BLOLOY.1) INE0S (POt ¥7)72003
17 Anionic Detergents as MBAS mgfl BLQ(LO}:0.05} Annex ¥ of I3 13428-2005
18 |Zincas Zn mg/l BLQ(LOQ 6.1) US EPA Method 200.8
19 3Chromium as Cr mgfl BLO(LOQ 0.01) IS 3025 {Part - 52):2003
20 JCopper as Cu myg/l BLQ{LOG 0.01} " US EPA Methad 200.8
21 |Manganese as Mn mgfl BLQ(LOQ: 0.05) ) 18 3025:(Part - 59):2006
22 {Cadmivm asCd mg/l BLQLOQ 0.001) US EPA Mothod 200.8
23 |Lead as Pb mgfl BLQILOQ 0.005) US EPA Method 200.8
24 |Seleninm as Se mg/l BLQLOQ 0.005) 1JS EPA Method 200.8

Authorized Signatory

1. The report in full or part shall not be used for any pramotional or publicity purpose without wrillen consent hy HEGS organization 2 Samples are not dravm by KEGS unless or umarﬁu
menticred 3. Unlass specifically requastad by customer tha test Hems witl hot he retainad muase than 15 days from the date of issue of test report. &, Undar nn-cl:l:’umsmm lab accepts any
tiabliity arioss/ damags causad by use or mlsusn of testreport after invalclng arisste of teat report. 5. The teatresulia relate cnly 1o the teat items. 5. #notunder scope of accreditation,

HECS/CQ/FMT/S0



hecs62
Typewritten text
5.ENCLOSURE-II(HECS GW TEST REPORTS)


Laboratory Services Division
# 18, 92nd Street, Ashok Nagar, {Chiemical & Biological Testing)
Chennai - 600 083. ' Recognized by MoEF, BIS

Ph: 42985555 Fax : 42985500 '

E-mall : labsales@hecs.In

Hubert Envir:ﬁﬁam Systems &) L,

F&SAI Notified Laboratory -
I1SO 90061, 14001 & OHSAS 18001 Certified.

TEST REPORT

Page:2ef2
Nane of the Client M/S, Tamilnado Minerals,, Report No.  HECS/W/001/010719
Address of the Client Styagangal. Report Date  01/0%7/2019
Sample Description WATER

Sample Mark " Ground Water-Karambodai
Sample Drawn By Hubert Eaviro Care Systems Pvt Litd
Sampling/freceived Date 01/07/201% 01/07/2019 : _
Analysis Commenced On 01/07/201% Completed On  0F/07/2019
S.No. ) Parameters ' ' Units ' Results Test Method
25 |JArsenic as As ‘mgl BLQ(LOKZ 0.005) US EPA Methed 200.2
26 |Mercury as Hg mg/l BLQ(LOG 0.0003) US EPA Method 200.8
27 |Percent Sodinm as Na L 28.66 HECS/WEWW/SOPAGT
28 |Sedivm as Na mgfl 90.0 153025 (Part - 4531993
20 )Fotagsiuom as K B mgfl 6.0 [33425 (Part - 43):1993
3¢  |Phosphate as PO4 # mg/l BLO(LOQ:0.02) IS 3025 (Part 31):1988
© 31 {Total suspended solid mgfl BLQILOQ: 1) IS 3025 {Part- 17}:1984
32 Nickel _ g/l BLO(LOGQ0.01) US EPA Method 200.8
33 [Total Phosphoraus as P g BLQ(LOQ: 0.02) IS 3025 (Pt 31} : 1988
34 {BariumasBa# mgfl 103 US EPA Method 200.2
35 JCarbonate # mg/l BLQ{LOQ: 1} IS 3025 (Part - 23):1936
36 |BiCarbenate # mgfl 3100 IS 3025 {Part - 23): 1986
37 Residual Sodiom Carbonate # mgfl " BLOLOQ: ) 15 11624 - 1986
38 [|Free Ammonia - mgfl BLO{LOQ: 0.02) IS 3025 Part {34) 1982
39 |Sedium Absorption Ratio # ' - 1.7 15 11624 - 1986
40 [Total Caromium gl BLO(LOO 0.01) US EPA Mothad 200.8
Nete:-BLQ - Below Limit of Quantification, LOQ- Limit of Quantification, NTT-Nephelometric Turbidity Unit, mg/l - Milligrams per litcr.
| : - “*End of Report™*
i .

Authorized Signatory

1. The repostin full or part shzlt not he used for any prometienal or publicity purpose without written consent by HECS organkzation 2. Samgplas are nat mw HECS unloss or mrﬁlu .
mentioned 3. Unloss spacliically requested by custemer the test lhema will not ha ratalned more than 45 days from the dats offasus of tast ruport. 4, Under no circumstances lab sccapts any
Nabllity erfoss/ damags caussd by use or misuss of test rapart after involeing orissue oftestroport. 5.Thatastresults ralats only to the teet ltems. €. # notunder scops of accraditaticn.
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Hubert Enviro Gare Systems (Pj Ltd. Laboratory Services Division
- #18, 92nd Street, Ashok Nagar, {Chemical & Blologidal Testing)
Chennai - 600 083. Recognized by MoEF, BIS
Ph: 426855565 Fax : 4298?500 FSSAl Notified Laboratory
E-mail ; labsales@hecs.in 150 9001, 14001 & OHSAS 13001 Certified.
TEST REPORT Page: I of 2
Name of the Client M/S. Tamilnadn Minerals., ReportNo.  HECS/W/002/010719
Address of the Client Sivagangai. Report Date  01/07/2019
Sample Description WATER
Sample Mark Giound Water—Beniﬁciatiun Plant
Sample Drawn By Hubert Enviro Care Systems Pvt Ltd
Samplingfreceived Date 01/07/2019 01/07/201%
Analysis Commenced On 21/0°7/2019 Completed On  61/07/2019
5.No. Parameters Units Results Test Method
1 |pH (at25°C) ' - - 8.38 15 3025 (Part - L1:1983
2 |Electtical conductivity ' #S/em 986.0 13 3025 (Paci - 14):1983 ’
3 1Colour Hazan Unit BLO{LOG: 1} IS 3025¢(Pant - 411983
4 [Turbidity NTU BLQLOQ: 0.1} IS 3025(Part - 10):1954
5  |Total Hardness as ICaCO3 mg/l 400.0 IS 3025 (Part - 217:1983
. 6 [Calcium as Ca mg/l 7214 IS 3025 (Part - 40):199]
7 |Total Alkalivity as CaCO3 mgil © 4500 18 3025 {Part - 23):1986
8 |Chloride 25 Cl meg/l 4949 4500 €1 -—B APHA 23rd Edn: 2017
9 {Cyanide as CN mgil BLO{LOQ: 0.01) IS 3023 {Part - 2731986
10 |Magnesium as Mg mefl 5346 15 3025 (Part - 46) 1994
11 |Total Dissolved Solids mg/l 532.0 IS 3025(Part -16):1984
12 |Sulphate as S04 g/l 32.55 1S 3025(Part - 24):1986
13 |Fiuoride mg/l 0.12 15 3025 (Part - 60):2008
14 [Nitrate as NO3 mg/l 1.89 APHA 23rd Edition (450G NO3B)
15 |lronsasFe mg BLQ(LOQ: 0.02) 18 3025 (Part - 53):2003
16 |BoronasB# g/l BLOXLOQ: 0.1} 15:3025 (Part - 57):2003
17 jAnionic Detergents as MBAS mg/l BLQ(LO: 0.05) Annex K of 13 13428-2005
18 [Zincas Zn BLQ(LOQ 0.1} US EPA Method 200.8
19 |Chromium as Cr BLQLOQ 0.01} 18 3025 {Par: - 52):2003
20 JCopper as Cu BLQ{LO{) 0.01) US EFA Method 200.8
21  {Manganese as Mn BLQILOQ: 0.05) 18 3025:(Part - 5932006
22 JCadmium as Cd BLQ(LOQ 0.001) US EPA Method 200.8
23 [Lead asPb BLQ(LOQ 0.005) US EPA Methad 200.8
24 |Selenium as Se BLQ(LOQ 0.005) US EPA Method 200.3

Authorized Signatory

1. The repert in ful or part shall nat be used fov any promotional or publicity purpase withaut written consant by HEGS orqanization 2 Samples ara not drawrt by HECS unless o oﬂnmiu

mantlonad 3, Unlass specifically requasted by cuatomar tha tast items wilt not to retained mora than 16 days from tha date of issus of test yep
lasueoftast report. 5, The testresults relate only tothe test Men:a. 5. #nol wnder scops of accreditation,

Ifabifity or loss / damage caused by use or miause af test repart after lvolcl ']

ort. 4 linder no circumetances Inh accepts any

HECSIQ/FMITI50




Moxﬁtéry 'Setvices ‘Division

fiubert ﬁwiw%.ﬁa#e Systems () Lud,

# 18, 92nd Street, Ashok Nagar, {Chemical & Biological Testing)
Chennai - 600 083, Recognized by MoEF, BIS
Ph: 42985555 Fax : 42985500 FSSA! Notified Laboratory

E-mail : labsales@hecs.in

ISO 9001, 14001 & OHSAS 18001 Certified.

TEST REPORT Page:2 of 2

Name of the Client M/$, Tamilnadu Minerals., ReportNo.  HECS/W/002/010719

Address of the Client Sivapangai. Report Date  €1/07/2019
Sample Description WATER
Sample Mark Ground Water-Benificiation Plant
Sample Drawn By Hubert Envire Care Systems Pvt Lid
Samplingfreceived Date 01/07/2019 01/07/2619
Analysis Commenced bn - 01/07/2019 Completed On  01/07/2019
S.No. oo Parameters Units ' Results TFest Method
25 |Arsenic as As ] mg/l BLQ(LOQ 0.005) US EPA Mothod 200.8
26 {Mercury as Hg _ mg/l BLQLOQ 0.0005) US EPA Mothod 200.8 .
37 |Percent Sodium & Na % 1098 HECSIW AW W/SOPIO87
2% JSodimmasNa . : mg/l 230 153025 (Part - 45):1993
29 |Potassiumas K. . _ ' mefl _ 1.0 153025 (Part - 451993
. 30 |Phosphate as PO4 # mg/l BLQ(LOGQ: 0.02) IS5 2025 {Part 31):1982
- 31 |Total suspended solid g/l BLQ(LOQ: ). IS 3025 {Part - 17):1984
32 |Nickel mgh BLG(LOGQ 0.01) US EPA Method 200.8
33 [Total Phosphorous as P mg/l BLQ(LOQ: 0.02) - 33025 (Pt 31): 1982
34 |Banumas Ba# . gt 0.202 U5 EPA Method 200.8
35 |Carbonate # ’ : mg/t BLOLOG: 1) IS 3025 (Pad - 23);1986
36 |Bi Carbonate # mg/l 450.0 1S 3025 (Far1 - 231:1986
37  |Residual Sodium Carbonate # mg/l BLQ(LOGK 1) IS 11624 - 1936
3% {Fres Ammonia : mg/l BLILOO: 0.02) IS 3025 Fart (34) 1982
39 JSodium Absorption Ratio # - 048 IS 11624 - 1986
40 |Total Chromium ) o] BLQULOQ 0.01) U5 EFA Method 200.8
Note:-BLQ - Below Limit of Quantification, LOQ- Limit of Quantification, NTU-Nephelometric Turbidity Unlt, mg/l - Milligrams per liter
} +End of Report*** .

Aunthorized Signatory’

1. The report s fulk or part shall not ba wsed far any promotional or publicity purpese without wiitten consent by HECS organization 2. Samples are not deawn by HECS unless or otherwlsa
montioned 3. Untess, speciflcally requasted by customer the teat Itema wili nat bs retained more than 35 days from the dato cfissue of tost report. 4. Under no clrcumstances [ab accepts any
Nabllity er loss [ damage caused by Use o misuso of testreport afer knvolcing orlssua of tastreport. 5. Thatast resulis relate only io the tast itema. 8, # notunder scope of accraditation.

HECSIQIFMT/S0




Hubert Enviro Care Systems (P} Lid. Laboratory Services Division
# 18, 92nd Street, Ashok Nagar, (Chemical & Biological Testing)
Chennai - 600 083, Recognized by MoEF, BIS
Ph: 42985555 Fax : 42885500 FSSAl Notified Laboratory ,
E-mall : labsales@hecs.in 1SO 9001, 14001 & OHSAS 13001 Certified.
TEST REPORT ! Page : | of 2
Name of the Client M/S. Tamilradu Minerals., Report No.  HECS/W/003/010719
Address of the Client Sivagangai. Report Date  01/07/2619
Sample Description . WATER .
Sample Mark © Grownd Water-Vagulathupalli
Sample Drawn By Hubert Envire Care Systems Pvt Lid
Sampling/received Date 0172019 01/07/2619
Analysis Commenced On 01/07/2019 Completed On  031/07/201%
S.No. Parameters - Units Results Test Method
it [pH@25°C) . ' | - 8.05 1S 3025 (Part - 11):1983
3 |Electrica) conductivity . : iSfem 765.0 IS 3025 (Fart - 14):1983 ’
3 {Colour o - Hazen Unit BLQ(LOQ: 1} [S 3025(Port - 4):1983
4 [Turbidity S NTU BLQ(LOQ: 0.1} IS 3025(Part - 10):1984
5  |Total Hardoess as CaCCB . myg/l 270.0 18 3025 {Parc - 211583
6 JCalcium as Ca ) mgfl 4810 15 3025 (Pact - 457 199!
7 [Total Alkalinity as CaCO3 mgfl 330.0 15 3028 (Part - 2331986
§  |Chloride as C1 mgfl 70.18 4500 Cl--— B AFHA 231d Bdi: 2017
% 1Cyanide as CN mg/l : BLQ(LOQ: 0.01} IS 3025 (Part - 27):1986
10 [Magnesium as Mg - mefl 36.45 18 3025 (Part - 46) 1994
11  )Total Dhssolved Salids mg/l 443.0 IS 3025(Part -i6):1984
[2  |Sulphate as S04 mgf] 18.27 18 3025(Part - 24):1936
13 {Fluoride . mg/l 0.15 IS 3025 (Pact - 60):2008
14 |Niteate as NO3 ' megfl 1.56 APHA 23rd Edition (4500 NO3B)
15 JltonasFe : . mgfl BLQ(LOQ: 0.02) TS 3025 (Part - 5332003
16 |BoronazB# . mgfl BLO(LOQ: 0.1) 1S:3025 (Parl - 57):2003
[7  |Anionic Potergents as MBAS . mg/l BLQ(LOQ: 0.05) Annex K of 18 13428-2005
18 |Zinc as Zn mgfl BLOQ(LOQ 0.1} US EPA Muthod 200.8
19  JChromium as Cr g/l BLQ{LOQ 0.01) IS 3025 {Part - 52):2003
20 |Copper as Cu mgh BLO(LOG 0.01) US EPA Method 200.8
21 |Manganese as Mn mg/t BLO(EOQ: 0.03) IS 3025:(Part - 59):2006
22 |Cadmium as Cd mg/t BLQ(LOG 0.000) US EPA Methed 200.8
23 [Lead asPb _ mg/t BLQLOG 0.005) US EPA Method 200.8
24 | Selenium n3 Se - mg/l BLQLOG 0.005) US EPA Methad 200.8

Authorized Signatory

1. Tha repart in full o part shall nod be used for any promotional or publiclty purpese without writlen consent by HECE crganization 2 Samples are nat drawn by HECS unless or oﬂ’mnﬁlae
mantioned 3. Unless speciically requasted by customar the test itama will not e ratalnsd more than 15 days from the dats of issus of tsat report. 4, Under na clrcumstances Jab accupls any
{labliity arless f damage cansed by use or misuse of testreport after nvolcing or issus of teet roport. 8, The tastresults ralate only to the teat ltems. 6. #notundar scopa sf acersditation,

HECSI/QIFMTI50




Chennai - 600 083.

Hubeit Enviro Care Systeins (P) Lid.
- # 18, 92nd Street, Ashok Nagar,

Ph: 42985555 Fax : 42985500
E-mail : labsales@hecs.In

Laboratory Services Bivision
(Chemical & Biological Testingj
Recognized by MoEF, BIS

FSSAl Notified Laboratory

1SO 9001, 14001 & OHSAS 18001 Certified.

TEST REPORT Page 12 of 2
Name of the Client M/S. Tamilnadu Minerals., Report No.  HECS/W/003/010719
Address of the Client Sivagangat, ' Report Date  01/07/2019
Sample Description WATER
Sample Mark Ground Water-Vagulathupalli
Sample Drawn By Hubert Envire Care Systems Pvt Ltd
Sampling/received Date 010772019~ 01/87/201% .
Analysis Commenced On 01/07/201% Completed On  91/47/2019
S.No. Parameters = . Units Results Test Method
25 JArsenicasAs ‘mgfl BLQOLOG 0.005) US EPA Methad 200.8
26 |MercuryasHg mg/l BLQ(LOQ 0.0005) US EPA Method 200.8 )
27 JPercent Sodium as Na % 22.65 HECS/W&WW/SOF067 -
28 |Sodiim as Na mg/l ) 7o 153025 (Part - 45):1993 .
) 29 |Potassium as K mell 20 TS3025 (Part - 45):1993
30 }Phosphate as PO4 # mg/l . BLQ{LOQY: ¢.02) IS 3025 (Past 3111988
- 31 |Total suspended sobid mgfl BLQ{LOQ: 1) 15 3025 (Part - 17):1984
32 {Nickel mgfl BLQ(LOQ D.01) US EPA Melthod 200.8
33  |Total Phosphorous as P mgfl BLYLOQ: 0.02} - 15 3025 (Pt 31) : 1983
34 |Barium as Ba # mg!l 0174 US EPA Method 200.8
35 |Carbonae # mgfl BLQ{LOQ: 1) 13 3025 (Part - 23):1986
3% |Bi Carbonate # mg/l 330.0 IS 30225 (Part - 23):1986
37 |Residual Sodium Carbonate # mgfl BLOQ{LOQ: 1} IS 11624 - 1986
38 Free Ammonia mg/l BLOLOQ: 0.02} IS 3025 Fari (34} 1982
32 |Sodium Absorption Ratio # - 0.29 15 11624 - 1986
40 | Total Chromiom mg/l BLQ(LOQ 0.01) S EFA Method 200.3

***End of Raport™*

Note:-BLQ - Below Limit of Quantification, LOQ- Limit of Quantification, NTU-Nephelometric Turbidity Unit, mg/l - Milligrams per liter

Authorized Signatory

1. The report in full or part ehall not be used for amy premotional or puklicity purpose without writtan consent by HECS organization 2. 8amples are not drawn by HEGS unleas or otherwi
mentionad 3, Unless spacifically roquested by customar tha fast Itoms will not be retalned mora than 15 days from the date of issue of test report. 4 Under po dl:yﬁ.lmtmcas [ab aunapl:::x
llablfity or loss/ damage caused by use or misuse of test report after invoiclng or [ssue of test report. &. The testresults relats only to the fast Itama. 6. S notunder scope 5t accroditation,

HECS/Q/FMT/S0




Hubert Envire Care Sysivms (P Lud. Laboratory Services Division
# 18, 92nd Street, Ashok Nagar, (Chiemical & Biological Testing)
Chennai - 600 033. : Recognized by MoEF, BIS .
Ph: 42985555 Fax : 42085500 FSSAI Nofified Laboratory |
E-mall : labsales@hecs.in IS0 800, 14001 & OHSAS 13001 Centified,
TEST REPORT Page: ] of2
Name of the Client M/S, Tamilnadu Minerals., Report No. HECS/W/004/010719
Address of the Client Sivagangai. Report Date  0147/2019
Sampie Description : WATER _
Sample Mark Giound Water-Sendiudaiyanathapuram
Sample Drawn By Hubert Envire Care Systems Pvi Ltd
Sampling/received Date 01/07/2019 01/077/201%
Analysis Cotmmunenced On 010772019 . Completed On  §1/07/2019
S.No. Parameters Units Results Test Method
i |pH (at25°C) ' ' - .03 15 3025 (Part - 1131983
2 JElectricel conductivity 1S8icm 130190 15 3025 (Part - 14):1983
3 |Coleur ' Hazen Unit BLQ(LOQ: 1) IS 3025(Part - 4):1983
4 [Turbidity NTU BLQ{LOQ: 0.1) ES 3025(Fart - 10):1984
5 |Total Hardness as CaCO3 gl 530.0 18 3025 (Part - 21):1983
6 |CalciumazCa mgf! 112,22 18 3025 {Part - 40%:1591
7 |Total Aikalinity as CaCO3 gl 20,0 IS 3025 (Part - 23): 1986
8 |Chloride as Cl mg/l 250 4506 €1 -— B APHA 23rd Bdm: 2017
9 [Cyanide as CN mgfl BLOQ(LOG: 0.01} IS 3025 (Part - 27):1986
10 |Magnesium as Mg mygl 60.75 I5.3025 (Part - 46) 1994
11 [Total Dissolvad Solids mg/l 748.0 [S 2025(Part -16):1584
12 [Sulphate as S04 mg/l 20,87 15 3025(Part - 24}: 1986
13 |Fluoride mgfl 0.27 15 3025 (Parc - 603:2008
14 ]Nitrate as NO3 magfl 2,16 APHA 23rd Edition {4300 NO3B)
15 |lronasFe g/l BLQ{LOG: 0.02) 1S 3025 {Part - 53):2003
16 |BoronasB# mgfl BLQ(LOO: 0.1) 18:3025 (Pari - 573:2003
17 JAnionic Detergents as MBAS ngfl BLQ(LOA: 0.05) Annex K of 15 13428-2005
18 |Zinc as Zn mgl BLOILOQ .13 US EPA Method 200.8
19 [Chromium as Cr mgfl BLQ(LOQ 0.01} £ 3025 (Part - 52):2003
20 |Copper as Cu mgfl BLQ(LOQ 0.0F) 1S EPA Method 200.5
2!  |Manganese as Mn mgfl BLQ(ILOQ: 3.05) I8 3025:(Pax - 5912006
22 [Cadmium as Cd mgfl BLQ(LOQ 0.001) U5 EPA Mathad 200 %
23 JLead asFb mgfl BLQ(EOQ 1.005) US EPa Method 200.8
24 | Selemium as Se mgf] BLQLOQ 1.005) UIS EPA Method 2008

Authorized Signatory

1. Therepart In full or part shall not be used for any promotional or publicity purpose without waltten consent by HECS organization 2. Samples are wot drawn by HECS unless or otfwraies
mantioned 3, Unlass specifically requestod by customer the test itaprs wlil not be retainad mare than 15 days from the dats of issue of test ruport. 4 Lindor m.ei?'gumsm“s laby accepts any
lIabiII_ly orfogs { damage caused by use or misuse of tastrepart after inveleing orissus-of testroport, 5. Thetest results relate only fo thelest Reme. 6. #notundur scope of accreditation

HECS/QIFMTIS0




Hubert Envire Care Systems \P) Ltd. Laboratory Services Division’
# 18, 92nd Street, Ashok Nagar, {Chemical & Biological Testing)
Chennal - 600 083, | Recognized by MoEF, BIS .
Ph: 42985555 Fax : 42985500 FSSAl Notifled Laboratory :
E-mail : labsales@hecs.in ISO 9001, 14001 & OHSAS 18001 Certified.

TEST REPORT Page : 2 of 2
Name of the Client M/8. Tamilnadu Minerals., Report No.  HECS/W/004/010719
Address of the Client Sivagangai. Report Date  01/07/2019
Sample Description WATER
Sample Mark Ground Water-Sendiudaiyanathapuram
Sample Drawn By Hubert Enviro Care Systems Pyt Led
Samplingfreceived Date 01/07/201% = 01/07/2019
Analysis Commenced bn 01/07/201% Completed On  01/07/201%
S.No. ' Parameters ~ Unis T Results Test Method
25 [Arsenicas As _ - ‘g BLCQ{LOQ 0.065) US EPA Mothod 200.8
26 [Mercury asHg i mefl ) BLQ(LOQ 0.0005) U8 EPA Meihod 200.3 .
27 |Percent Sodium as Na . L' : 30.01 HECS/W&WW/S0P06T
28 PSodiumasMa : o mgl 105.0 183025 (Part - 45):1993
29 |Potassivm as K y B o mgfl 6.0 153025 (Part - 45):1993
30 |Phosphato s FO3 7 . po ' 012 TS 3025 (Part 311988
+ 31 |Total suspended solid ) mg/l BLQ(LOQ: 1} 15 3025 (Part - 173:1984
32 [Nickel mgfl BLQ(LOG 0.01) US EPA Method 200.8
33 JTotal Phosphorous as P mg/l 009 15 3025 (PL31): 1988
34 |Bariumn as Ba # mgfl BLQ{LOG 0.01) US EPA Methad 200.8
35 [Carbonate # mgl BLQ(LOQ: 1) 1S 3025 (Part - 23):1986
36 |Bi Carbonate # mg/l 3200 IS 3025 (Paxt - 23):1588
37 JResideal Sodiem Carbonaie # mgfl BLQ(LOG: 1) 15 11624 - [986
38 |Free Ammonia ma/l BLQILO: 0.02) . IS 3025 Part (34) 1982
39  |Scdium Absorption Ratio # - 13 18 11624 - 1986
40 | Total Chromium mg/l BLQLOG 0.01) US EPA Method 200.8

Note:-BLA} - Below Limit of Quantification, L.OQ- Limit of Quantlficatlon, NTU-Nephelometrie Turbidity Unit, mg/l - Milligrams per liter
***End of Raport™*

5

Authorized Signatory

1. The report in full or part shall not be used for any promational or publicity purpose without wiittan consent by HECS organkzation 2. §amples are not drawm by HECS unless or mnﬁba
menoned 3, Unless spacifically requested by customar the tast lsms will not b¢ retalned more than 15 days from the date of lssue of test repert. 4. Under no dincumstances lab accepts any
{iabllity arloas/ damage csusedby use o misuse of tost report after involcing or kssue of test raport, 8, Tha testroaulis rolate only totha testitems. 6. #not under seapa ol accreditatlon.

HECSIQ/FMT/S0




Hubiert Eavire Care Systems (P Ld Laboratory Services Division
# 18, 92nd Street, Ashok Nagar, (Chemical & Blological Testing)
Chennai - 600 083. : Recognized by MoEF, BIS :
Ph: 42985555 Fax : 42985500 FSSAI Nofified Laboratory .
E-mail : labsaies@hecs.in IS0 9001, 14001 & CHSAS 18001 Certifiad,
TEST REFPORT Page : I of 2
Mame of the Client M/S. Tamilnadu Minerals., Report No.  HECS/W/AOS/010719
Address of the Client Sivagangai. Report Date  01/07/2019
Sample Description WATER .
Sample Mark Ground Wal‘er—ll(omalipatty
Sample Drawn By Huobert Enviro Care Systems Pyt Ltd
Sampling/received Date 01/07/201% 01/07/2019
Analysis Commenced On 01/07/,2019 Completed On 01/07/2019
&.No. Parameters Units Results Test Method
L [pH @25°C) . 7.44 IS 3025 {Part - 111983
2 |Blectrical conductivity pS/om 1103.0 IS 3025 (Part - 4):1983 )
3 |Colour Hazen Unit BLO{LOQ: 1) [S 3G25(Part - 4):1583
4 |Turbidity _ NTU BLQ(LOQ: 0.1) 1S 3025(Part - §0):1934
5 {Total Hardness as CaCOQ3 mgll 470 18 3025 (Fart - 21):1983
6 [JCalciumas Ca mg/l 108.22 18 3025 (Part - 400:1991
7 [Total Alkalinity as CaCO2 me!l 330.0 15 3025 {Part - 23):1986
8 Chloride as Cl mg/l 128.67 4500 Cl -— B APHA 23d Edn: 2017
% {Cyanide as CN mgfl BLO(EOQ: 0.01) 15 3025 (Part - 27):1986
10 |Magnesiom as Mg mg/l 43.60 IS 3025 (Part - 46) 1994
il |Total Dissolved Solids mg/l 612.0 1S 3025(Part -16):1954
12 {Sulphate as SO4 mg/l 31.65 IS 3025(Part - 24): 1986
| 13 |Fleoride mgfl .21 15 3025 (Part - 60):2008
14 [Nitrate as NO3 mg/l 2.15 APHA 23rd Edition (4500 NO3B)
15 |IrenasFe mgfl BLOQ(LOQ: 0.02) 18 3025 (Part - 53):2003
16 fBoronasB # mg/fi BLQLOG: 0.1} 15:3025 (Part - 57):2003
17 JAnionic Detergents as MBAS mgft BLQ(EOG: 0.05) Annex E of IS 13428-2005
18 |ZincasZn mg/ft BLOILOQU.1) US EPA Method 2080.3
1% JChromium as Cr mgl BLQ(LOG 0.01) IS 3025 (Part - 52):2003
20 |Copperas Cu mgfl . BLQLOQ 0.01) US EPA Method 200.8
21 Manganese as Ma mgl BLOQ(LOQ: 0.05) 18 3025:(Part - $9):2006
22 JCadmium as Cd mgfl BLOLOGQ 0.001) US EPA Method 200.%
23 |Lead asFb mg/l BLQ(LOQ 0.005) US EPA Metirod 200.8
24  |Selenium as Se mefl BLQ(LOQ 0.005) US EPA Method 200.8

Authorized Signatory

" . 1, The m:nrt i full or part shzll nul be usad for any promotlonal or puBlinley purpose without written cansant by HECS crganizatlon 2. Samples are et drawn by HECS unleas or athemilas
manfloned 3. Unless specifically raquested by customer the test Rems will not be retainad more than 15 days from thae dats of issue of tast repert. 4. Undar ne ci?zumhnm tak accapts any
lTability or loss f damage caused by use or misuse of testraport after involcing or issua cf testraport. 5. Thatestrasults relate onliy to the testltems. 8. #not undarscope of Accredltation.

HECS/QIFMT/S0




Chennai - 600 083,

Ph: 42985555 Fax : 42935500
E-matl : fabsales@hacs.in

Hubert Enviro Care Systems (7} Lud.

- # 18, 92nd Street, Ashok Nagar,

Laboratory Services Division
{Chemical & Blological Testing)
Recognized by MoEF, BIS

FS8AI Notified Laboratory

IS0 9001, 14004 & CHSAS 18001 Certifisd.

MName of the Client
Address of the Client

Sample Deseription
Sample Mark

Sample Drawn By
Sampling/received Date

M/S. Tamilnadu Minerals.,
Sivagangai.

WATER

TEST REPORT

Ground Water-Komalipatty

Hubert Envira Care Systems Pvt Ltd

01/07/201%  01/447/2019

Page : 2 of 2

Report No.  HECS/W/005/01071%
Report Date  01/07/201%

Analysis Commenced On 0E/07/201% Completed On  81/07/2019

$.No. Parameters Units Results Test Method
25 [Arsenicas As mgll BLQ(LOQ 0.005) US EPA Method 260.8
26 |Mercury as Hg mg/l BLO{LOG 0.0003) US EPA Method Z00.8
27 |Percent Sodiom as Na o 2170 HECSAWEWW/SOP0GT
28 |SodivrnasNa | mg/l ‘6ld ES3425 (Part - 45):1993
29 |Potassium as K . mg/l 44 153025 (Part -45):1993
30 |Phosphate azs PO4 # mgfl 0.05 18 3025 (Part 31):1928

- 31 {Total suspended solid mg/l BLO{LOQ: 1} IS 3025 (Part - 171984
32 |Nickel mall BLQ(LOQ 0.01) US EPA Mothed 200.8
33 |Total Phosphorous as P mg/l Q.03 IS 3025 (P1 31) £ 1988
14 {Barium as Ba # mg/l 0.335 US EPA Method 200.8
35 [Carbonate # mg/l BLO(LOQ: 1) IS 3025 (Part - 23):1986
36 |BiCarbonate # mg/l 330.0 IS 3025 (Part - 23)%:1988
37 [Residual Sodium Carbonate # mg/t BLO(EOGQ: 1} I3 11624 - 1986
33 |Free Ammonia mg/l BLO(LOG: 0.02) IS 3025 Part (34) 1982
39 {Sodium Absorption Ratio # - 1.17 I3 11624 - 1986
40 |Total Chromium p— BLQ(LOQ 0.01) US EPA Method 2008

***End of Report***

Note:-BLQ - Below Limit of Quantification, LOQ- Limit of Quantification, NTU-Nephelometxic Turbidity Unit, mg/l - Milligrams per liter

Authorized Signatory

1. The report In full or part shall not be used for any promotional or publicity purpose without weitten cansent by HECS organization 2. Samples arw not drawn by HECS unless of ntiurﬁiaa

mentoned 3. Unless specifically roquested by customer the test Items will not be retainad more than 15 days

from the dala of lssus of testrapart. 4. Under no clrcumstances [sh accepls any

liabiity oricss ! damage causad by use or misuse of teat report afier involcing or issue of testraport. 5. Thetestresults ralate only to Thae best o, 8. 2 not under scope 6f accreditation.

HECSIQ/FMT/50




	Covering letter.pdf
	Annexure-I(DAR and Remedy).pdf
	T1 Siva Ganga-Damage Assessment from 1994_02072019.pdf
	T1A Sivaganga Remediation, Natural& Community Augmentation Plan 02.07.19_nvk.pdf

	Annexure-II(Cumulative Assessment).pdf
	TWAD Report.pdf
	GW Test report.pdf


