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List of Quarries within the radius of 500 m

Proposed Quarries

Name of the Village,

ID Name of the Owner and Taluk, & S.F. Ex(t:i:; m Status Remarks
Nos.
N. Kanniyappan,
S/o. Narayanapillai,
No.55, Mariyamman Koil Sirudhamur Village,
Street, Neerkundram Uthiramerur Taluk .
P11 Village, Aamambakkam 319/1319/2.3193, | 16200 ) Applied Area
Post,- Salavakkam Via, 319/4
Uthiramerur Taluk,
Kancheepuram.
K. Prabakaran,
S/o. N. Kanniyappan, Sirudhamur Village,
P2 No.43, Old State Bank Uthiramerur Taluk 21530 i Under
" | Colony Road, West 320/5 o Processing
Tambaram, Govt.Land
Chennai - 45.
D. Arunkun.lar, . Sirudhamur Village,
No.30/31, Thirumalai .
Uthiramerur Taluk Under
P3. | Nagar, 4.95.00 - .
; 338/1 Processing
Hasthinapuram, (Part-1)
Kancheepuram District
K. Subramaniam, S/o. Sirudhamur Village,
Karuppannan, No.40, Uthiramerur Taluk Under
P4. | Kamarajar Street, Tambaram ' 3.26.50 - Processin
west Chennai - 45. 337/2,3,336/3 g
Total 11.98.80
Existing Quarries
Name of the Village,
SL.N Name of the Owner and Taluk, & S.F. Extent Lezfse
0. (ha) Period
Nos.
D. Uma Sankar
S/o. Devaraj Sirudhamur Village, 31.01.2017
El Noi.l, Thiru.Vi.Ka. Salai, Uthiramerur Taluk 272,00 To Operation
Thiruvalluvar Nagar, 334/1B 30.01.2022
Salavanpettai, Vellore. o
S. VaiFhia““gamh Sirudhamur Village,
Slo. Slvgganapat Y Uthiramerur Taluk 22.02.2018
g2 | Subramaniam, No.13, 314/6B,314/7A,314/7B | 1.08.00 To Operation
First street, Swamy Nagar 314/8,314/10 21.02.2023

Extn -1, Ullagaram,




N. Kanniyappan,
S/o. Narayanapillai,

: ) Sirudhamur Village,
I;t‘r’:e f Nl\:;r&fgrr:;n Koil Uthiramerur Taluk 15.06.2018
E3 R 320/3A, 3B, 2.41.00 To Operation
Village, Aamambakkam
: 4, 332/1A, 14.06.2023
Post,- Salavakkam Via, IB. 2
Uthiramerur Taluk, ’
Kancheepuram.
Total 6.21.00
Abandoned Quarries
Name of the Village,
SI.No Name of the Owner and Taluk, & S.F. Extent Lezfse
(ha) Period
Nos.
Sn’uslhamur Village, 09.08.2005
S. Kothandaraman, Uthiramerur Taluk )
EX1. 5.00.0 To Lease Expired
Kancheepuram. 338(P) Q.No.1 08.08.2010
(Govt. Land) T
C. Ranga.nathan Suudhamur Village, 04.10.2005
EX2 No.12, Thiruvalluvar Uthiramerur 5.00.0 To Lease Expired
" | Road, Unamancherry, Taluk338(P) Q.No.2 o 03.10.2010 P
Chennai - 48. (Govt. Land) o
K. Subramaniam,
5/0. Karuppannan, No.40, Sirudhamur Village, 22.09.2007
EX3. | Kamarajar Uthiramerur Taluk 1.93.00 To Lease Expired
Street, Tambaram west, 337/2 21.09.2012
Chennai - 45.
PJR Sathishkumar
PJR Bluemetals chennai pvt Sirudhamur Village, 20.05.2010
EX4. | Ltd No.8, PJR Square, Uthiramerur Taluk 1.80.00 To Lease Expired
Sivashanmugam Salai, 334/1 19.05.2015
Tambaram,Chennai - 45
Earlier leased
out to 336/3
K.Subramaniam, Sirudhamur Village, (1.93.00) .
) 12.09.2013 K.Subramania
Old No.198, New No.40, Uthiramerur Taluk )
EXS. . 3.26.50 To m Applicant
Kamarajar Street, West 336/3, 11.09.2018 has applied
Tambaram, Chennai-45 337/2,3, 5,6 o . PP
including the
same area &
Other fields
Total | 15.06.50

Source: i). AD Letter — Rc.No0.740/Q3/2018 dated 11.12.2020
Note: Cluster area is calculated as per MoEF & CC Notification — S.0O. 2269 (E)

dated 01.07.2016.




TERMS OF REFERENCE (ToR) COMPLIANCE

Thiru.N.Kanniyappan
“ToR issued vide Letter No. SEIAA-TN/F.No. 8997/SEAC/ToR-1256/2022,

Dated:20.09.2022

SPECIFIC CONDITIONS

The proponent shall obtain NBWL
Clearance as the Karikili Birds
Sanctuary is located within 10 km
from the proposed mining area while
submitting EIA study), along with

minutes public hearing.

DFO letter and NBWL Clearance details will
be submitted along with the final EIA report.

In the case of proposed lease in an
existing (or old) quarry where the
benches are not formed (or) partially
formed as per the approved Mining
Plan, the Project Proponent (PP) shall
prepare and submit an 'Action Plan'
for carrying out the realignment of
the benches in the proposed quarry
lease after it is approved by the
concerned Asst. Director of Geology)
and Mining during the time of

appraisal for obtaining the EC.

Cumulative impact study results related to air
pollution, water pollution, & health impacts
have been given in section 7.4, pp. 150 -158
under chapter VII. Based on the results,
environmental management plan has been
prepared and added in pp. 163-179 under
chapter X.

The Proponent shall submit a
conceptual 'Slope Stability Plan' for
the proposed quarry during the
appraisal while obtaining the EC,
indicating the haul road with keeping

the benches intact.

Not Applicable.
This project proposal comes under fresh lease
category for quarrying of Rough Stone &

Gravel.

The PP shall furnish the affidavit
stating that the blasting operation in
the proposed quarry is carried out by

the statutory competent person as per

The affidavit and other evidences will be

submitted along with the final EIA report.




the MMR 1961 such as blaster.
mining mate, mine foreman, III Class
mines manager appointed by the

proponent.

The PP shall present conceptual

design for carrying out only

controlled blasting operation
involving line drilling and muffle
blasting in the proposed quarry such
that the blast-induced ground
vibrations arc controlled as well as no
fly rock travel beyond 20 m from the

blast site.

This quarry operation using NONEL blasting
techniques and strictly follow guidelines of
Deputy General of Mines Safety. This method
will involve closed spaced perimeter holes to
reduce the overbreak/backbreak on a blast. The
objective of the blasting design is to prevent fly

rocks from damaging the nearby structures.

The EIA Coordinators shall obtain
details  of
the

and furnish the

quarry/quarries operated by
proponent in the past, either in the
same location or elsewhere in the
state with video and photographic

evidences.

The video/photographic evidences will be

submitted along with the final EIA report.

If the proponent has already carried out the mining activity in the proposed mining

lease area after 15.01.2016, then the proponent shall furnish the following details from

AD/DD, mines.

What was the period of the operation
and stoppage of the earlier mines
with last work permit issued by the

AD/DD mines?

Not Applicable.
This project proposal comes under fresh lease
category for quarrying of Rough Stone &

Gravel.

b)

Quantity of minerals mined out.

The question is not applicable for this project

and this project comes under fresh lease quarry.

Highest production achieved in any

one year

This project comes under fresh lease quarry.




d)

Detail of approved depth of mining.

The question is not applicable for this project

and this project comes under fresh lease quarry

Actual depth of the mining achieved

earlier.

The question is not applicable for this project

and this project comes under fresh lease quarry

Name of the person already mined in

that leases area.

The question is not applicable for this project

and this project comes under fresh lease quarry

g)

If EC and CTO already obtained, the
copy of the same shall be submitted.

The question is not applicable for this project

and this project comes under fresh lease quarry

h)

Whether the mining was carried out
as per the approved mine plan (or EC

if issued with stipulated benches.

The question is not applicable for this project

and this project comes under fresh lease quarry

All corner coordinates of the mine
lease area, superimposed on a High-
Resolution Imagery/Toposheet,
topographic sheet, geomorphology,
lithology and geology of the mining
lease area should be provided. Such
an Imagery of the proposed area
should clearly show the land use and

other ecological features of the study

area (core and buffer zone).

Project area lease boundary coordinates details
are given in Chapter II and Figure No. 2.3.
Refer: p.no.12.

Geology map of the project area covering
10km radius map has been included in Chapter
IT and Figure No. 2.4. Refer: p. no. 13
Geomorphology Map of the Study Area
covering 10 km radius map has been included
in Chapter II and Figure No. 2.5. Refer: p.no.
14.

The PP shall carry out Drone video
survey covering the cluster, green

belt, fencing etc.,

The drone survey will be conducted and the
report will be submitted along with the final
EIA report.

10

The  proponent shall  furnish
photographs of adequate fencing,
green belt along the periphery
including replantation of existing
trees & safety distance between the
adjacent quarries & water bodies
nearby provided as per the approved

mining plan.

The green belt development proposal has been
discussed in the Chapter IV and section
4.6.2.2. Refer: pp.128-135.

The photographs of Wire fencing will be
submitted along with final EIA report.




11

The Project Proponent shall provide
the details of mineral reserves and
mineable

reserves, planned

production capacity, proposed

working methodology with
justifications, the anticipated impacts
of the mining operations on the
surrounding environment and the

remedial measures for the same.

The details of mineral reserves have been
provided in pp.15 under chapter II and section

2.5.

12

The Project Proponent shall provide
the Organization chart indicating the
appointment of various statutory
officials and other competent persons
to be appointed as per the provisions
of Mines Act'1952 and the MMR,
1961 for carrying out the quarrying
operations scientifically and
systematically in order to ensure

safety and to protect the environment.

Standard operating procedures as per DGMS
for safety and health aspects of the workers
and for surrounding habitants during mining
operations should be followed.

The safety and the health aspects of workers
have been discussed in section 4.4.2, under

chapter IV, pp.122-123.

13

The Project Proponent shall conduct

the hydro-geological study
considering the contour map of the
water table detailing the number of
ground water pumping & open wells,
and surface water bodies such as
rivers, tanks, canals, ponds etc. within
1 km (radius) along with the collected
water level data for both monsoon and
non-monsoon seasons from the PWD
/ TWAD so as to assess the impacts on
the wells due to mining activity.
Based on actual monitored data, it

may clearly be shown whether

Detailed hydrogeological studies were
conducted for the period of 3 months (March-
May,2022). Results have been discussed in

section 3.2.5 pp.39-48 under chapter III.

Vi



working will intersect groundwater.
Necessary data and documentation in

this regard may be provided.

14

The proponent shall furnish the
baseline data for the environmental
and ecological parameters with regard
to surface water/ground water quality,
air quality, soil quality & flora/fauna
including traffic/vehicular movement

study.

The details have been provided in sections 3.1-
3.5.8, pp.26-92 under chapter III. Traffic
details have been given in section 3.7, pp.107-

110 under chapter III.

15

The Proponent shall carry out the
Cumulative impact study due to
mining operations carried out in the
quarry specifically with reference to
the specific environment in terms of
soil health. biodiversity, air pollution,
water pollution! climate change and
flood control & health

impacts.

Accordingly, the  Environment
Management plan should be prepared
keeping the concerned quarry and the

surrounding habitations in the mind.

Cumulative impact study results related to air
pollution, water pollution, & health impacts
have been given in section 7.4, pp. 150 -158
under chapter VII. Based on the results,
environmental management plan has been
prepared and added in pp. 163-179 under
chapter X.

16

Rain water harvesting management
with recharging details along with
water balance (both monsoon & non-

monsoon) be submitted.

This project involved exploration of rough
stone. Part of the working pit will be allowed
to collect rain water during the spell of rain.
The water thus collected will be used for

greenbelt development and dust suppression.

17

Land use of the study area delineating
forest area agricultural land, grazing
land, wildlife

sanctuary, national

park, migratory routes of fauna, water
bodies, human settlements and other
should Dbe

ecological  features

Land use plan of the project area showing pre-
operational, operational and post-operational
phases are discussed in Table 2.8, p.20 under
chapter II.

Land use of the study area delineating forest
area, agricultural land, grazing land, wildlife

vii



indicated. Land use plan of the mine
lease area should be prepared to
encompass preoperational,

operational and post operational
phases and submitted. Impact. if any,

of change of land use should be given.

sanctuary, national park, migratory routes of
fauna, water bodies, human settlements and
other ecological features has been discussed in

Figure 3.1, p.29 under chapter III.

18 | Details of the land for storage of | Not Applicable.
Overburden/waste ~~ Dumps  (or) | There is no waste anticipated during this
Rejects outside the mine lease. such as | quarry operation. The entire quarried out
extent of land area, distance from | rough stone will be transported to the needy
mine lease, its land use, R&R issues, | customers. Hence, no dumps are proposed
if any, should be provided. outside the lease area.

19 | Proximity to Areas declared as | Not Applicable.
‘Critically Polluted' (or) the Project | Project area / Study area is not declared in
areas which attracts the court | ‘Critically Polluted” Area and does not come
restrictions for mining operations, | under ‘Aravalli Range.
should also be indicated and where so
required, clearance certifications from
the prescribed Authorities, such as the
TNPCB (or) Dept. of Geology and
Mining should be secured and
furnished to the effect that the
proposed mining activities could be
considered.

20 | Description of water conservation | Part of the working pit will be allowed to

measures proposed to be adopted in
the Project should be given. Details of
rainwater harvesting proposed in the

Project, if any, should be provided.

collect rain water during the spell of rain. The
water thus collected will be used for greenbelt
development and dust suppression.

The mine closure plan has been prepared for
converting the excavated pit into rain water
harvesting structure and serve as water
reservoir for the project village during draught

s€ason.
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21

Impact on local transport
infrastructure due to the Project

should be indicated.

Traffic density survey was carried out to
analyse the impact of transportation in the
study area as per IRC guidelines 1961 and it is
inferred that there is no significant impact due
to the proposed transportation from the project
area. Details have been provided in section

3.7-3.8 in pp.107-109 under chapter III.

22

A tree survey study shall be carried
out (nos. name of the species, age,
diameter etc.,) both withing the
mining leases applied area & 300m
buffer zone and its management

during mining activity.

The details have been provided in sections
3.5.6.1-3.5.7, pp.67-86 under chapter III.

The details of green belt development proposal
have been included in Chapter IV and section

4.6.2.1 Refer: pp.128-135.

23

A detailed mine closure plan for the
proposed project shall be included in
EIA/EMP report which should be site-

specific.

Mine closure details have been provided in
section 2.6.3-2.6.4 in pp.19-20 and mine
closure plan plates have been given in Figures

2.8 p.21 under chapter II.

24

Public Hearing points raised and

commitments of the  Project
Proponent on the same along with
time bound Action Plan with
budgetary provisions to implement
the same should be provided and also
incorporated in the final EIA/EMP
Report of the project and to be
submitted to SETAA/SEAC with
regard to the Office Memorandum of

MoEF & CC accordingly.

Public Hearing points raised and commitments
of the Project Proponent on the same will be

updated in the Final EIA report.

25

The Public hearing advertisement
shall be published in one major

National daily and one most

circulated vernacular daily.

The public hearing advertisement information

will be provided in the final EIA report.




26

The PP shall produce/display the EIA
report, Executive summery and other
related information with respect to
public hearing in Tamil Language

also.

A draft EIA report, executive summary in
English and Tamil have been prepared for
submission to TNPCB for conducting public

hearing.

27

As a pan of the study of flora and
fauna around the vicinity of the
proposed site, the EIA coordinator
shall strive to educate the local
students on the importance of
preserving local flora and fauna by
involving them in the study, wherever

possible.

The EIA coordinator visited the project site,
met the local people and student, and educated

the importance of protecting the environment.

28

The purpose of green belt around the
project is to capture the fugitive
emissions and to attenuate the noise
generated, in addition to the
improvement in the aesthetics. A wide
range of indigenous plant species
should be planted as given in the
appendix in consultation with the
DFO, State Agriculture University
and local school/ college authorities.
The plant species with
dense/moderate canopy of native
origin should be chosen. Species of
small/medium/tall trees alternating
with shrubs should be planted in the

mixed manner.

The detailed greenbelt development plan has

been provided in sections 4.6.2.1-4.6.6,

pp.128-135 under chapter IV.

29

Taller/one year old Saplings raised in
appropriate size of bags; preferably
eco-friendly bags should be planted

in proper escapement as per the

The FAE of ecology and biodiversity has
advised the project proponent that saplings of
one year old raised in the eco-friendly bags

should be purchased and planted with the




advice of local forest
authorities/botanist/horticulturist with
regard to site specific choices. The
Proponent shall earmark the greenbelt
area with GPS coordinates all along
the boundary of the project site with at
least 3 meters wide and in between

blocks in an organized manner.

spacing of 3 m between each plant around the
proposed project area as per the advice of local

forest authorities/botanist.

30 | A Disaster management Plan shall be | Details regarding disaster management plan
prepared and included in the | have been provided in Section 7.3, pp.145-158
EIA/EMP Report for the complete life | under chapter VII.
of the proposed quarry (or) till the end
of the lease period.

31 | A Risk Assessment and management | The details have been provided in section 7.3,
Plan shall be prepared and included in | pp.145 -158 under chapter VII.
the EIA/EMP Report for the complete
life of the proposed quarry (or) till the
end of the lease period.

32 | Occupational Health impacts of the | Occupational health impacts of the project and
Project should be anticipated and the | preventive measures have been explained in
proposed preventive measures spelt | detail in sections 10.9-10.9.4 in pp.169-173
out in detail. Details of pre-placement | under chapter X.
medical examination and periodical
medical  examination  schedules
should be incorporated in the EMP'

The project specific occupational
health mitigation measures with
required facilities proposed in the
mining area may be detailed.
33 | Public health implications of the | No public health implications are anticipated

Project and related activities for the
population in the impact zone should

be systematically evaluated and the

due to this project. Details of CER and CSR
have been given in sections 8.6 and 8.7 in

pp-160-161 under the chapter VIII.

Xi



proposed remedial measures should
be detailed along with budgetary

allocations.

34

The Socio-economic studies should
be carried out within a 5 km
buffer zone from the mining activity.
Measures of socio-economic
significance and influence to the local
community proposed to be provided
by the Project Proponent should be
indicated. As far as possible,
quantitative dimensions may be given

with time frames for implementation.

The socio — economic studies were carried out
and the result have been discussed in section

3.6, pp.92-107 under chapter II1

35

Details of litigation Pending against
the project, if any' with direction
/order passed by any Court of Law

against the Project should be given.

No litigation is pending in any court against

this project.

36

Benefits of the Project if the Project is
implemented should be spelt out. The
benefits of the Project shall clearly
indicate

environmental, social,

economic, employment potential, etc.

Project Cost is Rs.60,96,000 /-

CER Cost is Rs. 1,21,920/-

In order to implement the environmental
protection measures, an amount of Rs.
18,02,000/-lakhs as capital cost and recurring
cost as Rs. 11,21,480/-lakhs as recurring cost
is proposed considering present market price

considering present market scenario for the

proposed project.

37

If any quarrying operations were
carried out in the proposed quarrying
site for which now the EC is sought,
the Project Proponent shall furnish the
detailed compliance to EC conditions
given in the previous EC with the site

photographs which shall duly be

It is not applicable because the proposed

project is a new one.

xii



certified by MoEF & CC, Regional
Office, Chennai (or) the concerned

DEE/TNPCB.

38

The PP shall prepare the EMP for the
entire life of mine and also furnish the
sworn affidavit stating he would abide

the EMP for the entire life of mine.

The EMP has been prepared and given in
Table 10.9 under Chapter X, pp.174-178.

39

Concealing any factual information or
submission of false/fabricated data
and failure to comply with any of the
conditions mentioned above may
result in withdrawal of this Terms of
Reference besides attracting penal
Environment

provisions in the

(Protection) Act, 1986.

The EIA report has been prepared keeping in
mind the fact that concealing any factual
information or submission of false/fabricated
data and failure to comply with any of the
conditions mentioned above may lead to
withdrawal of this terms of reference besides
attracting penal provisions in the Environment

(Protection) Act, 1986.

Discussion by SEIAA and the Remarks:
The proposal was placed in the 552" Authority meeting held on 20.09.2022. After

derailed discussions, the Authority accepts the recommendation of SEAC and decided

to grant Terms of Reference (ToR) along with Public Hearing under cluster for

undertaking the combined Environment Impact Assessment Study and preparation of

separate Environment Management plan subject to the conditions as recommended by

SEAC & normal condition in addition of the following conditions:

Cluster Management Committee,
which must include all the proponents
in the cluster as members including

the existing as well as proposed

quarry.

Cluster Management Committee will be

constituted in the near future.

The members must coordinate among

themselves  for the  effective
implementation of EMP as committed
including Green Belt Development,
Warer sprinkling, tree plantation,

blasting etc..

The information will be shared to the cluster

management committee.
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The List of members of the committee

formed shall be submitted to
AD/Mines before the execution of
mining lease and the same shall be

updated every year to the AD/Mines.

The list of members of the committee formed
will be submitted to AD/Mines before the

execution of mining lease.

Detailed Operational Plan must be
submitted which must include the
blasting frequency with respect to the
nearby quarry situated in the cluster,
the usage of haul roads by the
individual quarry in the form of route

map and network.

All the information has been discussed in

Section 2.6 under Chapter II, pp.18-24.

The committee shall deliberate on risk
management plan pertaining to the
cluster in a holistic manner especially
during natural calamities like intense
rain and the mitigation measures
considering the inundation of the

cluster and evacuation plan.

It will be informed to the committee.

The Cluster Management Committee
shall form Environmental policy to
practice sustainable mining in a
scientific and systematic manner in
accordance with the law. The role
committee  in

played by the

implementing the environmental

policy devised shall be given in detail.

It will be advised to the cluster management
committee to practice sustainable mining in a

scientific and systematic manner in

accordance with the law. The role played by
the committee in implementing the
environmental policy devised will be given in

detail.

The committee shall furnish action
plan regarding the restoration strategy
with respect to the individual quarry
falling under the cluster in a holistic

manncr.

A proper action plan regarding the restoration

will be followed by the committee.
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The committee shall furnish the
Emergency Management plan within

the cluster.

The committee will submit the emergency
management plan to the respective authority in

the stipulated time period.

The committee shall deliberate on the
health of the worker staff involved in
the mining as well as the health of the
public.

The information on the health of the workers
and the local people will be wupdated
periodically.

10

Detailed study shall be caried out in
the regard to impact of mining around
the proposed mine lease area covering
the entire mine lease period as per
precise area communication order
issued from reputed research
institutions on the following

a) Soil health & bio-diversity.

b) Climate change leading to
Droughts, Floods etc.

c) Pollution leading to release of
Greenhouse gases (GHG), rise in
Temperature, & Livelihood of the
local people.

d) Possibilities of water
contamination and impact on aquatic
ecosystem health.

e) Agriculture, Forestry & Traditional
practices.

f) Hydrothermal/Geothermal effect
due to destruction in the Environment.
g) Bio-geochemical processes and its
foot prints including environmental
stress.

h) Sediment geochemistry in the

surface streams.

The study is in process. The results will be

updated in the final EIA report.
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11 | The committee shall furnish an action | A proper action plan with reference to water,
plan to  achieve  sustainable | sanitation & safety will be devised and
development goals with reference to | submitted by the committee to the respective
water, sanitation & safety. authority.

12 | The committee shall furnish the fire | The fire safety and evacuation plan will be
safety and evacuation plan in the case | submitted by the committed to the
of fire accidents. corresponding authority.

13 | The measures taken to control Noise, | The measures to control air, noise, and water
Air, Water, Dust and steps adopted to | pollution due to dust have been provided in
efficiently utilise the Energy shall be | Sections 4.3, 4.4, and 4.5 under Chapter 1V,
furnished. pp.111-128.

14 | Details of type of vegetations | The vegetation details have been provided in
including no. of trees & shrubs within | section 3.5.6 -3.5.7, pp.67-86 under chapter
the proposed mining area and. If so, | III.
transplantation of such vegetations all | There is no schedule I species of animals
along the boundary of the proposed | observed within study area as per Wildlife
mining area shall committed | Protection Act, 1972 and no species falls in
mentioned in EMP. vulnerable, endangered or threatened category

as per IUCN. There is no endangered red list
species found in the study area.

15 | Impact on surrounding agricultural | As the proposed lease area is dominantly
fields around the proposed mining | surrounded by mining land, barren land, and
Area. fallow land, the impact on the surrounding

agricultural fields if present will be low. With
proper mitigation measures, the project will be
carried out to reduce the impact further to the
level of negligence.

16 | Erosion Control measures. Garland  drainage structures will be
constructed around the lease area to control the
erosion, as discussed in Section 4.3 under
Chapter IV, pp.111 and 112.

17 | Impact on soil flora & vegetation | The vegetation details have been provided in

around the project site

section 3.5.6 -3.5.7, pp.67-86 under chapter
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II1. There is no schedule I species of animals
observed within study area as per Wildlife
Protection Act, 1972 and no species falls in
vulnerable, endangered or threatened category
as per IUCN. There is no endangered red list

species found in the study area.

18

Detailed study shall be carried out in
regard to impact of mining around the
proposed mine lease area on the
Water-bodies/

nearby  Villages,

Rivers, & any ecological fragile areas.

The matter has been discussed under Chapter

IV, pp.110-135.

19

The project proponent shall furnish
VAO certificate with reference to
300m radius regard to approved
habitations, schools, Archaeological
sites, Structures, railway lines. roads,
water bodies such as streams, odai,
vaari, canal, channel, river, lake pond,

tank etc.

The VAO certificate of 300 m radius have

been given in the annexure part, p.331.

20

As per the MoEF & CC office
Memorandum F.No. 22-65/2017-
IAIIl  dated: 30.09.2020,
20/10/2020

and

the proponent shall
address the concerns raised during the
public consultation and all the
activities proposed shall be part of the

environment Management Plan.

The concerns raised during the public
consultation and all the activities proposed

will be updated in the final EIA report.

21

The environmental impact assessment
shall study in detail the carbon

emission and also suggest the

measures to mitigate carbon emission
including development of carbon
and reduction

sinks temperature

Greenbelt development plan as discussed in
section 4.6.2 -4.6.6, pp.128-135 under chapter
IV has been designed to reduce the impact of

carbon emission on the environment.
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including control of other emission

and climate mitigation activities.

22

The environmental impact assessment
should study the biodiversity, the
natural ecosystem, the soil micro
flora, fauna and soil seed bank and
suggest measures to maintain natural

ecosystem.

The matter including the results of the soil’s
micro flora, fauna and soil seed banks and
the
included in the final EIA report.

suitable remedial measures will be

23

Action should specifically suggested
for sustainable management of the
area and restoration of ecosystem for

flow of goods and services.

The FAE of ecology and biodiversity has
advised the project proponent that replantation
work, particularly for the project area where
plants of 4 years old exist should be carried out

in the vacant areas available.

24

The project proponent shall study
impact on fish habitats and the food
WEB/ food chain in the water body

and reservoir.

An analysis for food chain in aquatic
ecosystem is under process and report will be

added to the final EIA report.

25

The Terms of Reference should
specifically study impact on soil
health, soil erosion, the soil physical,
chemical components and microbial

components.

The impact of mining on soil environment has
been discussed in section 4.2, under chapter

IV, p.111.

26

The Environmental Impact

Assessment should study impact on
endemic,

forest, vegetation,

vulnerable and endangered

indigenous flora and fauna.

This report has included studies of ecology and
biodiversity covering vegetation, endemic,
vulnerable and endangered indigenous flora
and fauna in section 3.5.6-3.5.8 pp. 67-92.
According to the ecological report, there is no
vulnerable  and

endemic, endangered

indigenous flora and fauna.

27

The Environmental Impact
Assessment should study impact on

standing trees and the existing trees

The ecological details have been provided in

section 3.5.6.1, pp.67 under chapter III.
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should be numbered and action

suggested for protection.

28

The Environmental Impact
Assessment should study on wetlands,
water bodies, rivers streams, lakes and

farmer sites.

All the studies including wetlands, water
bodies, river streams, lakes and farmer sites
have been included in Table 3.43 in chapter III,
p-109.

29

The Environmental

should hold detailed

Impact
Assessment
study on EMP with budget for green
belt development and mine closure
plan including disaster management

plan.

The details have been given in section 10.9.4
Table 10.9 and pp.174-179 under chapter X.

30

The Environmental Impact
Assessment should study impact on
climate change, temperature rise,
pollution and above soil & below soil

carbon stock.

The information will be included in the final

EIA report.

31

The Environmental Impact
Assessment should study impact on
protected areas,

Parks,

Reserve Forests,

National Corridors and

Wildlife pathways, near project site.

There are no Protected Areas, National Parks,
Corridors and Wildlife pathways near project
site. The list of reserve forests within 10 km
radius has been provided in section 3.5.6.4
p.83-84 and Table 3.43 under chapter III,
p-109.

32

The Project proponent shall study and
furnish the impact of project on
plantations in adjoing Patta lands,
and

Horticulture, Agriculture

livestock.

The impact of project on the land environment
has been discussed in section 4.1 under chapter
IV, p.110.

33

The project proponent shall study and

furnish the details on potential

fragmentation impact of natural

environment, by the activities.

The impacts of the proposed project have been

discussed in chapter IV, pp.110-135.
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34

The project proponent shall study and
furnish the impact on aquatic plants
and animals in water bodies and
possible scars on the landscape,
damage to nearby caves, heritage site,
and archaeological sites possible land
form changes visual and aesthetic

impacts.

The impact of the proposed project on aquatic
plants and animals in water bodies has been
discussed in sections 4.6.5-4.6.6 under chapter

IV, pp.133-135.

35

The project proponent shall study and
furnish the possible pollution due to
plastic and microplastic on the
environment. The ecological risks and
impacts of plastic &microplastic on
aquatic environment and fresh water
systems due to activities,
contemplated during mining may be

investigated and reported.

The matter on plastic waste management has
been given in section 7.5 under chapter VII,

p.156.

36

The project proponent shall detail
study on impact of mining on Reserve

forests free ranging wildlife.

The project proponent shall do barbed wire
fencing work and develop a green belt around
the lease area to prevent wildlife from entering
the site among other environmental protection

measures.

37

Hydro-geological study considering
the contour map of the water table
detailing the number of ground water
pumping & open wells, and surface
water bodies such as rivers, tanks,
canals. ponds etc. within 1 km
(radius) so as to assess the impacts on
the nearby waterbodies due 10 mining
activity. Based on actual monitored

data. it may clearly be shown whether

working will intersect groundwater.

Details on the nearest surface water bodies
such as rivers, tanks, canals, ponds etc. have
been given in Tables 3.9 & 3.10a pp.39-41.
and Figure 3.5-3.8 in pp.42-45. Detailed
hydrogeological studies were conducted for
the period of 3 months (March-May 2022) and
the results have been discussed in sections

3.2.5.5, pp.57-48 under chapter III.
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Necessary data and documentation in
this regard may be provided, covering

the entire mine lease period.

38 | To furnish disaster management plan | The disaster management plan for this project
and disaster mitigation measures in | has been provided in Section 7.3 under
regard to all aspects to avoid/reduce | Chapter VII, pp.145-150.
vulnerability to hazards & to cope
with disaster/untoward accidents in &
around the proposed mine lease area
due to the proposed method of mining
activity & its related activities
covering the entire mine lease period
as per precise area communication
order issued.

39 | To furnish risk assessment and | The risk assessment and management plan for
management plan including | this project has been provided in Section 7.2
anticipated  vulnerabilities during | under Chapter VIL, pp.142-145.
operational and post operational
phases of Mining.

40 | Detailed Mine Closure Plan covering | Detailed mine closure plan has been attached
the entire mine lease period as per | with the approved mining plan report in
precise area communication order | Annexure III.
issued.

41 | Detailed Environment Management | A detailed Environment Management plan has
plan along with adaptation, mitigation | been given in Table 10.9 under Chapter X,
& remedial strategies covering the | pp.174-178.
entire mine lease period as per precise
area communication order issued.

STANDARD TERMS OF REFERENCE
1 | Year-wise production details since | Not applicable. This is not a violation category

1994 should be given, clearly
stating the highest production

achieved in any one year prior to

project. This proposal falls under B1 category.
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1994. It may also be categorically
informed whether there had been
any increase in production after the
EIA Notification 1994 came into
force, w.r.t. the highest production

achieved prior to 1994.

A copy of the document in support
of the fact that the proponent is the
rightful lessee of the mine should be

given.

The proposed site for quarrying is a patta land.
Document is enclosed along with the approved

mining plan in Annexure III.

All documents including approved
mine plan, EIA and public hearing
should be compatible with one
another in terms of the mine lease
area, production levels, waste
generation and its management,
mining technology etc. and should

be in the name of the lessee.

All the documents related to mining plan, EIA
and public hearing are compatible to each other

and have been provided in the annexure part.

All corner coordinates of the mine
lease area, superimposed on a high-
resolution  imagery/  toposheet,
topographic sheet, geomorphology
and geology of the area should be
provided. Such an imagery of the
proposed area should clearly show
the land use and other ecological
features of the study area (core and

buffer zone).

Project area lease boundary coordinates details
are given in Chapter II and Figure No. 2.3.
Refer: p.no.12.

Geology map of the project area covering 10km
radius map has been included in Chapter Il and
Figure No. 2.4. Refer: p. no.13

Geomorphology Map of the Study Area
covering 10 km radius map has been included in

Chapter II and Figure No. 2.5. Refer: p.14.

Information should be provided in
Survey of India Toposheet in
1:50,000 scale indicating geology
map of the area, geomorphology of

land forms of the area, existing

Soil, water, air and noise sampling locations
have been provided in toposheets of survey of

India in pp.33,37,55,62 under chapter-II1.
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minerals and mining history of the
area, important water bodies,
streams and rivers and soil

characteristics.

Details about the land proposed for
mining activities should be given
with information as to whether
mining conforms to the land use
policy of the State; land diversion
for mining should have approval
from State land use board or the

concerned authority.

The applied area was inspected by the officers of
Department of Geology along with revenue
officials and found that the land is fit for

quarrying under the policy of State Government.

It should be clearly stated whether
the proponent company has a well
laid down Environment Policy
approved by its Board of Directors?
If so, it may be spelt out in the EIA
Report with description of the
prescribed operating

process/procedures to bring into

focus any infringement
/deviation/violation of the
environmental or forest

norms/conditions? The hierarchical
system or administrative order of
the Company to deal with the
environmental issues and for
ensuring compliance with the EC
conditions may also be given. The
system of reporting of non-
compliances /  violations of
environmental norms to the Board

of Directors of the Company and/or

The proponent has framed Environmental Policy
and the same has been discussed in section 10.1,

p-163 under chapter X.
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shareholders or stakeholders at
large, may also be detailed in the

EIA Report.

Issues relating to Mine Safety,
including subsidence study in case
of underground mining and slope
study in case of open cast mining,
blasting study etc. should be
detailed. The proposed safeguard
measures in each case should also

be provided.

It is an opencast quarrying operation involving
semi mechanized method. As the rock is a hard,
compact and homogeneous body, the height Sm
and width of the bench 5m will be maintained as
with 90° bench angles.

Quarrying activities will be carried out under the
supervision of competent persons like Mines
Manager, Mines Foreman and Mining Mate.
Necessary permissions will be obtained from

DGMS after obtaining environmental clearance.

The study area will comprise of 10
km zone around the mine lease from
the data

lease and

periphery
contained in the EIA such as waste
generation etc., should be for the life

of the mine/ lease period.

The study area considered for this study is of 10
km radius and all data contained in the EIA
report such as waste generation etc., is for the

life of the mine / lease period.

10.

Land use of the study area

delineating forest area, agricultural
land, grazing land, wildlife

sanctuary, national park, migratory

routes of fauna, water bodies,
human settlements and other
ecological features should be

indicated. Land use plan of the mine
lease area should be prepared to
encompass preoperational,
operational and post operational
phases and submitted. Impact, if
any, of change of land use should be

given.

Land use plan of the project area showing pre-
operational, operational and post-operational
phases are discussed in Table 2.8, p.20 under
chapter II.

Land use of the study area delineating forest
area, agricultural land, grazing land, wildlife
sanctuary, national park, migratory routes of
fauna, water bodies, human settlements and
other ecological features has been discussed in

Figure 3.1, p.29 under chapter III.
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11.

Details of the land for any Over
Burden Dumps outside the mine
lease, such as extent of land area,
distance from mine lease, its land
use, R&R issues, if any, should be

given.

Not Applicable.

There is no waste anticipated during this quarry
operation. The entire quarried out rough stone
will be transported to the needy customers.
Hence, no dumps are proposed outside the lease

arca.

12.

Certificate from the competent

authority in the State Forest
Department should be provided,
confirming the involvement of
forest land, if any, in the project
area. In the event of any contrary
claim by the Project Proponent
regarding the status of forests, the
site may be inspected by the State
Forest Department along with the
Regional Office of the Ministry to
ascertain the status of forests, based
on which, the Certificate in this
regard as mentioned above be
issued. In all such cases, it would be
desirable for representative of the
State Forest Department to assist the

Expert Appraisal Committees.

Not Applicable.

There is no forest land involved within the
proposed project area. Moreover, a certificate
from DFO will be obtained and attached with the
final EIA report.

13.

Status of forestry clearance for the
broken-up area and virgin forestland
involved in the project including
deposition of Net Present Value
(NPV) and

(CA)

indicated. A copy of the forestry

compensatory

afforestation should be

clearance should also be furnished.

Not Applicable.

The proposed project area does not involve any

forest land.
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14

Implementation status of
recognition of forest rights under
the Scheduled Tribes and other
Traditional Forest Dwellers
(Recognition of Forest Rights) Act,

2006 should be indicated.

Not Applicable.

There are neither forests nor forest dwellers /
forest dependent communities in the mine lease
area. There shall be no forest impacted families
(PF) or people (PP). Thus, the rights of
Traditional Forest Dwellers will not be
compromised on account of the project, p.91

under chapter III.

15

The vegetation in the RF / PF areas
in the study area, with necessary

details, should be given.

No Reserve Forest is found within 1 km radius.
And details of vegetation found in the forests
occurring beyond the 1 km radius have been

given in chapter III, p.91.

16

A study shall be got done to
ascertain the impact of the mining
project on wildlife of the study area
and details furnished. Impact of the
project on the wildlife in the
surrounding and any other protected
area and accordingly, detailed

mitigative  measures  required,
should be worked out with cost

implications and submitted.

Not Applicable.

There is no any wildlife/protected area within 10
km radius from the periphery of the project area.
Information regarding the same has been given

in p.91 under chapter III.

17

Location of National Parks,
Sanctuaries, Biosphere Reserves,
Wildlife Corridors, Ramsar Site,
Tiger/ Elephant Reserves/ (existing
as well as proposed), if any, within
10 km of the mine lease should be
clearly indicated, supported by a
location map duly authenticated by
Chief Wildlife Warden. Necessary
clearance, as may be applicable to

such projects due to proximity of the

Not Applicable.
There are no National Parks,

Wildlife

Biosphere

Reserves, Corridors, and Tiger/
Elephant Reserves within 10 km radius from the
periphery of the project area, p.91 under chapter

III.
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ecologically sensitive areas as
mentioned above, should be
obtained from the Standing

Committee of National Board of

Wildlife and copy furnished.

18 | A detailed biological study of the | A detailed biological study was carried out in
study area [core zone and buffer | both core and buffer zones and the results have
zone (10 km radius of the periphery | been discussed in section 3.5.6-3.5.8, pp.67-92
of the mine lease)] shall be carried | under chapter III.
out. Details of flora and fauna,
endangered, endemic and RET | There is no schedule I species of animals
Species duly authenticated, | observed within study area as per Wildlife
separately for core and buffer zone | Protection Act, 1972 and no species falls in
should be furnished based on such | vulnerable, endangered or threatened category
primary field survey, clearly | as per [IUCN. There is no endangered red list
indicating the Schedule of the fauna | species found in the study area.
present. In case of any scheduled-I
fauna found in the study area, the
necessary plan along with budgetary
provisions for their conservation
should be prepared in consultation
with State Forest and Wildlife
Department and details furnished.

Necessary allocation of funds for
implementing the same should be
made as part of the project cost.
19 | Proximity to areas declared as | Not Applicable.

'Critically Polluted' or the project
areas likely to come under the
'Aravalli Range', (attracting court
restrictions for mining operations),
should also be indicated and where

so required, clearance certifications

Project area / Study area is not declared in
‘Critically Polluted’ Area and does not come

under ‘Aravalli Range.
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from the prescribed Authorities,
such as the SPCB or State Mining
Department should be secured and
furnished to the effect that the
proposed mining activities could be

considered.

20

Similarly, for coastal Projects, A
CRZ map duly authenticated by one
of  the agencies

demarcating LTL. HTL, CRZ area,

authorized

location of the mine lease with
respect to CRZ, coastal features
such as mangroves, if any, should be
furnished. (Note: The Mining
Projects falling under CRZ would
also need to obtain approval of the
Zone

concerned Coastal

Management Authority).

Not Applicable.
The project
Notification, 2018.

doesn't attract the C.R.Z.

21

R&R plan/compensation details for
the Project Affected People (PAP)

should be furnished. While
preparing the R&R Plan, the
relevant State/National
Rehabilitation &  Resettlement

Policy should be kept in view. In
respect of SCs /STs and other
weaker sections of the society in the
study area, a need-based sample
should be

survey, family-wise,

undertaken to assess their

requirements, and action programs
submitted

prepared and

accordingly, integrating the sectoral

Not Applicable.

There are no approved habitations within a
radius of 300 meters. Therefore, R&R plan /
compensation details for the Project Affected

People (PAP) is not anticipated.
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programs of line departments of the
State Government. It may be clearly
brought out whether the village(s)
located in the mine lease area will
be shifted or not. The issues relating
to shifting of village(s) including
their R&R and socio-economic
aspects should be discussed in the

report.

22

One season (non-monsoon) [i.c.,
March-May (Summer Season);
October-December (post monsoon
season); December — February
(winter season)] primary baseline
data on ambient air quality as per
CPCB Notification of 2009, water
quality, noise level, soil and flora
and fauna shall be collected and the
AAQ and other data so compiled
presented date-wise in the EIA and
EMP Report. Site-specific
meteorological data should also be
collected. The location of the
monitoring stations should be such
as to represent whole of the study
area and justified keeping in view
the  pre-dominant downwind
direction and location of sensitive
receptors. There should be at least
one monitoring station within 500 m
of the mine lease in the predominant
downwind direction. The

mineralogical ~ composition  of

Baseline data were collected for the period of
March-May 2022 as per CPCB notification and
MoEF & CC Guidelines. Primary baseline data
and the results have been included in sections

3.0-3.7, pp.26-107 under chapter III.
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PM10, particularly for free silica,

should be given.

23

Air quality modelling should be
carried out for prediction of impact
of the project on the air quality of
the area. It should also take into
account the impact of movement of
vehicles for transportation of
mineral. The details of the model
used and input parameters used for
modelling should be provided. The
air quality contours may be shown
on a location map clearly indicating
the location of the site, location of
sensitive receptors, if any, and the
habitation. The wind roses showing

predominant wind direction may

also be indicated on the map.

Air quality modelling for prediction of
incremental GLCs of pollutants was carried out
using AERMOD view 9.6.1. The model results
have been given in section 4.4-4.4.2, pp.113-123

under the chapter I'V.

24

The water requirement for the
project, its availability and source
should be furnished. A detailed
water balance should also be
provided. Fresh water requirement

for the project should be indicated.

The water requirement for the project, its
availability and source have been provided in

Table 2.11, p.24 under chapter II.

25

Necessary clearance from the
competent authority for drawl of
requisite quantity of water for the

project should be provided.

Not Applicable.
Water dust
development and domestic use will be sourced

for suppression,  greenbelt
from accumulated rainwater/seepage water in
mine pits and purchased from local water
vendors through water tankers on daily
requirement basis.

Drinking water will be sourced from the

approved water vendors.
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26

Description of water conservation
measures proposed to be adopted in
the Project should be given. Details
of rainwater harvesting proposed in
should be

the Project, if any,

provided.

Part of the working pit will be allowed to collect
rain water during the spell of rain. The water
thus collected will be used for greenbelt
development and dust suppression.

The mine closure plan has been prepared for
converting the excavated pit into rain water
harvesting structure and serve as water reservoir

for the project village during draught season.

27

Impact of the project on the water

quality,  both  surface  and
groundwater, should be assessed
and necessary safeguard measures,

if any required, should be provided.

Impact studies and mitigation measures of water
environment including surface water and ground
water have been discussed in section 4.3, pp.

111-113 under the chapter I'V.

28

Based on actual monitored data, it
may clearly be shown whether
working will intersect groundwater.
Necessary data and documentation
in this regard may be provided. In
case the working will intersect
groundwater table, a detailed
hydrogeological study should be
undertaken and report furnished.
The Report inter-alia shall include
details of the aquifers present and
impact of mining activities on these
aquifers. Necessary permission
from Central Ground Water
Authority for working below
ground water and for pumping of
should also be

should be

ground water
obtained and copy

furnished.

The ground water table is found at the depth of
50 m below ground level.

The depth of quarry is 20m BGL Therefore, the
mining activity will not intersect the ground
water table. Data regarding the occurrence of
groundwater table have been provided in pp.40-

45 under the chapter II1.
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29

Details of any stream, seasonal or
otherwise, passing through the lease
area and modification / diversion
proposed, if any, and the impact of
the same on the hydrology should be
brought out.

Not Applicable.
There are no streams, seasonal or other water

bodies area.

passing within the project
Therefore, no modification or diversion of water

bodies is anticipated.

30

Information on site elevation,
working depth, groundwater table
etc. should be provided both in
AMSL and BGL. A schematic
diagram may also be provided for

the same.

The Highest elevation of the project area is 53m
AMSL. Ultimate depth of the mine is 20 m
below ground level (BGL). Depth to the water
level in the area is 50 m BGL.

31

A time bound Progressive Greenbelt
Development Plan shall be prepared
in a tabular form (indicating the
linear and quantitative coverage,
plant species and time frame) and
submitted, keeping in mind, the
same will have to be executed prior
to commencement of the project.
Phase-wise plan of plantation and
compensatory afforestation should
be charted clearly indicating the
area to be covered under plantation
and the species to be planted. The
details of plantation already done
should be given. The plant species
selected for green belt should have
greater ecological value and should
be of good utility value to the local
population with emphasis on local
and native species and the species

which are tolerant to pollution.

Greenbelt development plan has been given in
section 4.6.2.2-4.6.6, pp.129 -135 under chapter
Iv.
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32

Impact on local  transport
infrastructure due to the project
should be indicated. Projected
increase in truck traffic as a result of
the project in the present road
network (including those outside
the project area) should be worked
out, indicating whether it is capable
of handling the incremental load.
Arrangement for improving the
infrastructure, if contemplated
(including action to be taken by
other agencies such as State
Government) should be covered.
Project proponent shall conduct
impact of transportation study as per

Indian Road Congress Guidelines.

Traffic density survey was carried out to analyse
the impact of transportation in the study area as
per IRC guidelines 1961 and it is inferred that
there is no significant impact due to the proposed
transportation from the project area. Details have
been provided in section 37, pp.107-109 under
chapter II1.

33

Details of the onsite shelter and
facilities to be provided to the mine
workers should be included in the

EIA Report.

Infrastructure & other facilities will be provided
to the mine workers after the grant of quarry
lease and the same has been discussed in section

2.6.7, p.23 under chapter 11

34

Conceptual post mining land use
and reclamation and restoration of
mined out areas (with plans and
with adequate number of sections)

should be given in the EIA report.

Mine closure plan is a part of approved mining

plan enclosed in Annexure III.

35

Occupational health impacts of the
project should be anticipated and
the proposed preventive measures
spelt out in detail. Details of pre-
placement medical examination and
examination

periodical medical

schedules should be incorporated in

Occupational health impacts of the project and
preventive measures have been explained in
detail in section 4.4.2 pp.122-123 under chapter
IV.

XXXiii



the EMP. The project specific
occupational  health  mitigation
measures with required facilities
proposed in the mining area may be

detailed.

36 | Public health implications of the | No public health implications are anticipated
project and related activities for the | due to this project. Details of CSR and CER
population in the impact zone | activities have been discussed in sections 8.6 and
should be systematically evaluated | 8.7 in pp.160-161 under chapter VIII.
and the proposed remedial measures
should be detailed along with
budgetary allocations.

37 | Measures  of  socio-economic | No negative impact on socio-economic
significance and influence to the | environment of the study area is anticipated and
local community proposed to be | this project shall benefit the socio-economic
provided by the project proponent | environment by offering employment for 26
should be indicated. As far as | people directly as discussed in section 8.1, p.159
possible, quantitative dimensions | under chapter VIII.
may be given with time frames for
implementation.

38 | Detailed environmental | Detailed environment management plan for the
management plan (EMP) to mitigate | project to mitigate the anticipated impacts has
the environmental impacts which, | been included in pp.163-179 under chapter X.
should inter-alia include the impacts
of change of land use, loss of
agricultural and grazing land, if any,
occupational health impacts besides
other impacts specific to the
proposed Project.

39 | Public hearing points raised and | The outcome of public hearing will be updated

commitment of the project
proponent on the same along with

time bound Action Plan with

in the final EIA/EMP report.
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budgetary provisions to implement
the same should be provided and
the final

EIA/EMP report of the project.

also incorporated in

40

Details of litigation pending against
the project, if any, with direction
/order passed by any Court of Law

against the Project should be given.

No litigation is pending in any court against this

project.

41

The cost of the Project (capital cost
and recurring cost) as well as the
cost towards implementation of

EMP should be clearly spelt out.

The environmental implementation and
protection measure can be achieved as per the
EMP committee an amount of Rs. 29,23,480 /-
as capital cost and recurring cost as Rs.
11,77,554 /- as recurring cost/annum is proposed
considering present market price considering
present market scenario for the proposed project.
After the adjustment of 5% inflation per year, the
overall EMP cost for 5 years will be Rs.
79,98,885/-.
Environmental Management given in section

10.9.4 and Table 10.10.p.45 under chapter-X.

The Budgetary Provision for

42

A Disaster management plan shall
be prepared and included in the
EIA/EMP report.

Details regarding disaster management plan
have been provided in section 7.3, pp.145-158
under chapter VII.

43

Benefits of the project if the project
is implemented should be spelt out.
The benefits of the project shall
indicate

clearly environmental,

social, economic, employment

potential, etc.

Benefits of the project details have been given in

p-159 — 161 under chapter VIII.

44

Besides the above, the below mentioned general points are also to be followed:

Executive  summary of the

EIA/EMP report

Enclosed as a separate booklet.
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b)

All documents to be properly

referenced with index and

continuous page numbering.

All the documents have been properly referenced

with index and continuous page numbering.

Where data are presented in the
report, especially in tables, the
period in which the data were
collected and the sources should be

indicated.

List of tables and source of the data collected

have been mentioned.

d)

Project Proponent shall enclose all
the analysis/testing reports of water,
air, soil, noise etc. using the
MoEF&CC/NABL

All

accredited

laboratories. the original
analysis/testing reports should be
available during appraisal of the

Project

Baseline monitoring reports are enclosed with
this report in section 3.1-3.6.6, pp.26-107 under
chapter III.

Original Baseline monitoring reports will be
submitted in the final EIA report during

appraisal.

Where the documents provided are
in a language other than English, an
English translation should be

provided.

Not applicable

The questionnaire for
environmental appraisal of mining
projects as devised earlier by the
Ministry shall also be filled and

submitted.

The questionnaire will be enclosed along with

final EIA/EMP report.

g)

While preparing the EIA report, the
instructions for the proponents and
instructions for the consultants
issued by MoEF&CC vide O.M.
No. J-11013/41/2006-IA. 1I (I)
dated 4™ August, 2009, which are
available on the website of this

Ministry, should be followed.

Instructions issued by MoEF & CC O.M. No. J-
11013/41/2006-1A. 1I (1) dated 4™ August, 2009
have been followed while preparing the EIA
report.
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h)

Changes, if any made in the basic
scope and project parameters (as
submitted in Form-I and the PFR
for securing the TOR) should be
brought to the attention of
MoEF&CC with reasons for such
changes and permission should be
sought, as the ToR may also have to
be altered. Post public hearing
changes in structure and content of
the draft EIA/EMP (other than
modifications arising out of the
P.H. process) will entail conducting
the PH again with the revised

documentation.

Not applicable.

As per the circular No. J-
11011/618/2010-1A. II(I) dated
30.5.2012, certified report of the
status of compliance of the
conditions  stipulated in the
environment clearance for the
existing operations of the project,
should be obtained from the
Regional Office of Ministry of
Environment, Forest and Climate

Change, as may be applicable.

Not applicable because it is a fresh lease.

)

The EIA report should also include
(1) surface plan of the area
indicating  contours of main
topographic features, drainage and
mining area, (i) geological maps
and sections and (iii) sections of the

mine pit and external dumps, if any,

Surface & geological plans have been included
in Annexures III.
Progressive closure plan and sections has been

included in Annexures III.
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clearly showing the land features of

the adjoining area.
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CHAPTER
INTRODUCTION
1.0 PREAMBLE

Environmental Impact Assessment (EIA) study is a process used to identify the
environmental, social and economic impacts of a project prior to decision-making. EIA
systematically examines both beneficial and adverse consequences of the proposed project and
ensure that these impacts are considered during the project designing. According to the
Ministry of Environment and Forests, Govt. of India, EIA notification S.0. 1533(E) of 14®
September 2006 and its subsequent amendments as per Gazette Notification S.O. 3977 (E) of
14™ August 2018, all the mining projects are broadly classified into two categories, i.e.,
category A and category B, based on the spatial extent of the projects. The category B projects
are further divided in to B1 and B2 on the basis of the guidelines issued of the Ministry of
Environment and Forests. All mining projects included in category B1 require an EIA report
for obtaining environmental clearance from the State Environment Impact Assessment
Authority (SEIAA). As the proposed project falls within the cluster of quarries of overall extent
of greater than 5 ha and less than 50 ha in the case of non-coal mine lease, the proposed project
falls under the category B1 and the project requires preparation and submission of an EIA
report after public consultation to SEIAA for obtaining environmental clearance as per the
order dated 04.09.2018 & 13.09.2018 passed by Hon'ble National Green Tribunal, New Delhi
in O.A. No. 173 of 2018 & O.A. No, 186 of 2016 and MoEF & CC Office Memorandum F.
No. L-11011/175/2018-IA-11 (M) Dated: 12.12.2018.

In compliance with ToR obtained vide letter No. SEIAA-TN/F.No0.8997/ToR-
1256/2022 dated 20.09.2022, this EIA report has been prepared for the project proponent,
Mr.N. Kanniyappan applied for rough stone and gravel quarry lease in the patta land falling in
S. F. Nos. 319/1, 319/2, 319/3, 319/4, over an extent of 1.62.00 ha in Siruthamur Village,
Uthiramerur Taluk, Kancheepuram District and Tamil Nadu. This EIA report takes into
account the rough stone quarries within the cluster of 500 m radius from the periphery of the
proposed project site. The cluster contain four proposed projects, known as P1, P2, P3 and P4
three existing projects, known as E1, E2, E3. All the projects mentioned above have been taken
for cluster extent calculation as per MoEF & CC Notification S.O. 2269(E) Dated 1* July 2016.
The total extent of all the quarries is 18.19.80 ha, also known as the cluster extent. The quarries

involved in the calculation of cluster extent are shown in Figure 1.1.
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1.1 PURPOSE OF THE REPORT

The purpose of the report is to study baseline environmental conditions in and around the
proposed project area for the period of March to May 2022 according to the provisions of
MoEF & CC office memorandum dated 29.08.2017 and MoEF & CC Notification, S.O. 996
(E) dated 10.04.2015, to analyse impacts and provide mitigation measures.
1.2 ENVIRONMENTAL CLEARANCE

The environmental clearance process for the project will comprise of four stages. These

stages are given below:

% Screening

X/
°e

Scoping

«»» Public consultation &

®,

% Appraisal

L)

1.2.1 Screening

Screening is the first stage of the EIA process. In this stage, the State level Expert
Appraisal Committee (SEAC) examined the application of EC made by the proponent in Form
1 through online (proposal No. SIA/TN/ MIN/ 72047/2022, dated 07.02.2022) and decided that
the project requires detailed environmental studies for the preparation of EIA report. Therefore,
the proponent submitted application for Terms of Reference (ToR) on 15.02.2022.
1.2.2 Scoping

During scoping, the SEAC framed a comprehensive Terms of Reference (ToR) based
on the information provided in the Form 1 and information collected from the proposed project
site visit and issued ToR to the proponent vide letter No. SEIAA-TN/F.No0.8997/SEAC/ToR-
1256/2022 Dated 20.09.2022 for the preparation of an EIA report.
1.2.3 Public Consultation

In this stage, an application along with the draft of EIA and EMP report will be made
to the Member Secretary of the Tamil Nadu Pollution Control Board (TNPCB) to conduct
public hearing ensuring public participation at the project site or in its close proximity in the
district. During public hearing, an opportunity will be given to the people living nearby the
project site to express their opinions about the impact of the proposed project on the
environment. The outcome of the public hearing meeting will be updated in the final EIA report
for appraisal.

1.2.4 Appraisal
In this stage, an application along with final EIA report including the outcome of the

public consultations will be made to the SEIAA. The application thus made will be scrutinized
by the SEAC. Then, the SEAC will make recommendations to grant EC or reject the application
to the SEIAA.

3|Page



1.3 TERMS OF REFERENCE (ToR)
% Compliance to ToR issued vide ToR letter No. SEIAA-TN/F.No.8997/SEAC/ToR-
1256/2022 dated 20.09.2022.
1.4 POST ENVIRONMENT CLEARANCE MONITORING
For category B projects, irrespective of its clearance by MoEF/SEIAA, the project
proponent shall prominently advertise in the newspapers indicating that the project has been
accorded environmental clearance and the details of MoEF website where it is displayed.
After obtaining EC, the project proponent will submit a half-yearly compliance report
of stipulated environmental clearance terms and conditions to MoEF & CC Regional Office &
SEIAA on 1% June and 1% December of every year.
1.5 TRANSFERABILITY OF ENVIRONMENTAL CLEARANCE
A prior environmental clearance granted for a specific project or activity to an applicant
may be transferred during its validity to another legal person entitled to undertake the project
or activity on application by the transferor or the transferee with a written “no objection” by
the transferor, to, and by the regulatory authority concerned, on the same terms and conditions
under which the prior environmental clearance was initially granted, and for the same validity
period (EIA Guidance Manual for Mining of Minerals, 2010).
1.6 GENERIC STRUCTURE OF EIA DOCUMENT
The overall contents of the EIA report follow the list of contents prescribed in the ETA
Notification 2006 and the “Environmental Impact Assessment Guidance Manual for Mining of
Minerals” published by MoEF & CC. The generic structure of the EIA document should be as
under:
¢ Introduction
% Project description
¢ Description of the environment
¢ Anticipated environmental impact & mitigation measures
¢ Analysis of alternatives (technology & site)
¢ Environmental monitoring program
% Additional studies
¢ Project benefits
¢ Environmental cost benefit analysis
% Environmental management plan (EMP)
% Summary & conclusion

¢ Disclosure of consultants engaged.
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1.7 IDENTIFICATION OF THE PROJECT PROPONENT
The profile of the project proponent who has involved in this quarrying project has been
given in Table 1.1.
1.1 Details of Project Proponent

Name of the Project Proponent Thiru.N. Kanniyappan

S/o. Narayanapillai
No,55, Mariyamman Koil Street,

Address ‘
Neerkundram Village, Aanampakkam Post,
Uthiramerur Taluk, Kancheepuram District.
Status Proprietor

1.8 BRIEF DESCRIPTION OF THE PROJECT

The proposed project deals with excavation of rough stone and gravel which is primarily
used in construction projects. The method adopted for rough stone and gravel excavation is
open cast mining method-involving formation of benches with 5 m height and 5m width. The
proposed project site is located in Siruthamur Village, Uthiramerur Taluk, Kancheepuram
District, and Tamilnadu State. Some of the important features of the proposed project have
been provided in Table 1.2.

1.2 Brief Description of The Project

Thiru. N. Kanniyappan roughstone & gravel

Name of the quarry

quarry
Toposheet No 57-P/14
Latitude 12°43'04.71"N to 12°43'09.69"N
Longitude 79°51'00.49"E to 79°51'07.15"E
Highest elevation 53 m AMSL

Proposed depth of mining five
20 m BGL (3 m Gravel +17 m roughstone
years period

Rough stone in m3 Gravel m3

Geological resources

517376 48504
Minable reserves 141596 27084
Five-year production 98276 27084
Existing pit dimension -
Ultimate pit dimension 122m (L) x 74 m (W) x 20 m (D)
Water level in the surrounding area 40-45 m BGL
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Method of mining

Opencast semi mechanized mining involving drilling

and blasting

Topography

The applied lease area is exhibits plain with altitude of
53m maximum and minimum of 52m from the MSL.
The area is sloping towards Southwestern side covered
clayey soil with rough stone which does not sustain any

type of vegetation.

Machinery proposed

Jack hammer 2

Compressor 1

Excavator 1

Tippers 4

Blasting method

Controlled blasting method by shot hole drilling and
small dia. of 25 mm slurry explosives are proposed to be
used for shattering and heaping effect for removal and

winning of rough stone. No deep hole drilling is

proposed.
Project cost Rs. 60,96,000/-
CER cost @ 2% of project cost Rs. 1,21,920/-
Proposed water requirement 3.8 KLD
Nearest habitation 0.720 km South

Source: Approved mining plan

1.9 SCOPE OF THE STUDY

The main scope of the EIA study is to quantify the cumulative impact of the quarries in

the cluster on the study area and formulate the effective mitigation measures for each individual

lease. A detailed account of the emission sources, emissions control equipment, background

air quality levels, meteorological measurements, dispersion model and all other aspects of

pollution like effluent discharge, and dust generation has been provided in this report. The

baseline monitoring study has been carried out during the period of March-May 2022 for

various environmental components such as land, soil, air, water, noise, ecology, etc. to assess

the anticipated impacts of the cluster quarry projects on the environment and suggest suitable

mitigation measures for likely adverse impacts due to the proposed project. The sampling

methodologies for the various environmental parameters required for the study, frequency of

sampling, method of sample analysis, etc., are given in Table 3.1 in chapter III.
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1.10 REFERENCES
The report has been prepared using the following references:

% Guidance manual of Environmental Impact Assessment for Mining of Minerals, Ministry
of Environment and Forests, February, 2010

% EIA Notification, 14™ September, 2006

Terms of Reference (ToR) issued by SEIAA.
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Approved mining plan of this project.
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The Water (Prevention and Control of Pollution) Act, 1974
% The Air (Prevention and Control of Pollution) Act, 1981
The Environment (Protection) Act, 1986

The Forest (Conservation) Act, 1988

The Wildlife (Protection) Act, 1972
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CHAPTER 11
PROJECT DESCRIPTION
2.0 GENERAL INTRODUCTION

The open cast mining method, also known as open-pit mining has been proposed to
extract the mineral deposit. It is the most commonly used surface mining method all over the
world and is generally suitable for mining low-grade mineral deposits that are found close to
the surface of the earth and distributed uniformly over a large area. Open pits are also termed
quarries when the pits are used for the extraction of building materials and dimension stones.

Opencast mining starts with the development of benches, the widths of which will be
determined in such a way to accommodate the use of heavy machinery. The walls of open pits
will be dug at an angle that will be decided based on well-established industry standards to
provide safety. In some cases where the walls are composed of weak material such as soil and
highly weathered rocks, dewatering holes will be drilled horizontally to relieve the water
pressure to avoid wall collapse inside the mine site.

The required mine-related infrastructures will be established close to the open pit. The
mining infrastructures may include an administration building, a maintenance garage, and a
warehouse. The materials mined from open pits will be brought to the surface using trucks. The
waste rocks will be piled up in a suitable location, usually close to the open pit. The structure
produced by the waste rock pile is known as a waste dump. The dimension of the waste dump
will be determined based on industrial safety standards to prevent the rocks from falling into
the surrounding area.

2.1 DECSCRIPTION OF THE PROJECT

The proponent, Mr.N. Kanniyappan is involved in the undertaking of establishment,
construction, development, and closure of open cast mines. He, through the exploration phase,
identified the proposed project site as the one that has a great potential of producing an
economically viable quantity of rough stone and gravel. Therefore, the proponent had applied
for quarry lease on 14.12.2018 to extract rough stone and gravel. The precise area
communication letter was issued by Department of Geology and Mining, Kancheepuram vide
Rc.No. 740/Q3/2018 (Mines), Dated 19.10.2020. Based on the precise area communication
letter, mining plan was prepared. The mining plan thus prepared was approved by Assistant
Director of Geology and Mining, Kancheepuram (Rc.No.740/Q3/2018 (Mines), Dated
10.12.2020.). The overall view of the project site is shown in Figure 2.1.
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Flghl'é 2.1 Overall view of proposepject site

2.2 LOCATION AND ACCESSIBILITY

The proposed quarry project is located in Siruthamur Village, Uthiramerur Taluk and
Kancheepuram District, as shown in Figure 2.2. The project area is located about 20 km
Southwest of Kancheepuram, 15 km Southwest of Uthiramerur and 1 km Southeast of
Siruthamur Village. The area lies between Latitudes from 12°43'04.71"N to 12°43'09.69"N and
Longitudes from 79°51'00.49"E to 79°51'07.15"E. The maximum altitude of the project area is
57 m AMSL. Accessibility details to the proposed project site have been given in Table 2.1.

Table 2.1 Site Connectivity to the Project Area

Melavalampattam-Nelvoy road (MDR-789) 1.2 km West
Nearest Roadways Salavakkam -Tirumukkudal Village road 2.14 km NE

Chengalpattu -kancheepuram Road (SH 132B) 6.6 km North
Nearest Town Chengalpattu 13 km NE
Nearest Railway Station | Palur 7.9 km NE
Nearest Airport Chennai 45 km NE
Nearest Seaport Chennai 62 km NE
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Figure 2.2 Key map showing location of the project site
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2.3 LEASEHOLD AREA
% The extent of the proposed project site is 1.62.0 ha.

®.
L4

The proposed project is site specific.

®
%

There is no mineral beneficiation or processing proposed inside the project area.

®
%

There is no forest land involved in the proposed area and is devoid of major
vegetation and trees.
2.3.1 Corner Coordinates

The boundary corner geographic coordinates are given in Table 2.2 and the proposed
project site with boundary coordinates has been shown in Figure 2.3.

Table 2.2 Corner Geographic Coordinates of Proposed Project

Pillar ID Latitude Longitude
1 12°43'9.69"N 79°51'7.15"E
2 12°43'6.62"N 79°51'6.38"E
3 12°43'4.71"N 79°51'5.37"E
4 12°43'6.95"N 79°51'0.49"E
5 12°43'8.61"N 79°51'1.16"E
6 12°43'8.53"N 79°51'4.52"E

2.4 GEOLOGY AND GEOMORPHOLOGY

This section discusses about the geology and geomorphology of the study area of 10
km radius, as given below.
2.4.1 Geology

The study area of 10 km radius mainly consists of granite, granitoid gneiss, sandstone,
sand and silt, and ultramafic rocks, The massive formation of charnockite lies in the peninsular
gneissic complex the general trend of the gneissic rock NE -SE direction and the regional trend
observed is NNE-SSW to NW-SE direction. Spatial distribution of rocks has been shown in
Figure 2.4.
2.4.2 Geomorphology

Geomorphologically, the study area is made up of shallow flood plain, and alluvial plain,

moderately weathered/ buried pediplain, Shallow weathered/ buried pediplain, pediment/valley

floor, channel bar, linear ridge/dyke, as shown in Figure 2.5.
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"| Proponent : N.Kanniyvappan
Extent : 1.62.0 ha

N } Village : Sirudamur
' Taluk : Uthiramerur

District  ; Kancheepuram
State : Tamilnadu

Pillar ID  Latitude Longitude
1 12743'9.69"N  79°51'7.15"E
12°43'6.62"N  79°51'6.38"E
12°434.71"N  79°51'5.37"E
12°43'6,95"N  79°51'0.49"E
12743'8.61"N  79°51'1.16"E
12°43'8.53"N  79°51'4.52"E
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Figure 2.3 Google earth image showing lease area with pillars
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2.5 QUANTITY OF RESERVES

The resources and reserves of rough stone and gravel were calculated based on cross-section
method by plotting sections to cover the maximum lease area for the proposed project. Based on the
availability of geological resources, the mineable reserves are calculated by considering excavation
system of bench formation and leaving essential safety distance of 7.5 m and 10 m distance as per
precise area communication letter and deducting the locked-up reserves during bench formation (also
called as bench loss). The mineable reserves are calculated up to the depth of 25 m (first five years
period) considering there is no waste / overburden / side burden (100% recovery anticipated) for the
proposed project. The plate used for reserve estimation has been shown in Figure 2.6 and 2.7 results of
geological resources and reserves have been shown in Table 2.3.

Table 2.3 Estimated Resources and Reserves of the Project

Resource type Rough stone in m? Gravel in m?
Geological resource in m? 517376 48504
Mineable reserves in m? 141596 27084
Production for five-year plan period 98276 27084

Based on the year wise development and production plan and sections, the year wise
production results have been given in Table 2.4.

Table 2.4 Year-Wise Production Details

Year Rough stone (m®) Gravel m®
I 18056 27084
II 19200 -
III 18240 -
vV 21600 —
v 21180 —
Total 98276 27084

Source: Approved mining plan & ToR
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2.6 MINING METHOD

The quarrying operation is proposed to be carried out by opencast semi mechanized
mining method with the bench height and width of 5 m each. The open cast mining method
offers several benefits to the proponent when compared to the more complex underground
mining methods. The most important benefits include relatively smaller capital and operating
costs, lesser safety hazards, ease of use for mass production, small closure costs, no restrictions
on the use of heavy machinery if required, and easy drainage of subsurface water. Moreover, it
provides a reasonable return on investments to the proponent and contributes to the growth of
the local economy.

Excavators will be used in this method. In addition, drilling and blasting activities are
inevitable in any quarry operations. In this project, shallow drilling with spacing of 1.2 m,
burden of 1 m, and the depth of 1.5 m is proposed. After drilling, blasting operation will be
carried out to remove overburden and weathered portions. This blasting is carried out for
splitting the blocks from parent rock mass.

2.6.1 Magnitude of Operation
Based on the results of estimated production for the 5 years, details about the size of
operation have been provided in Table 2.5.

Table 2.5 Operational Details for Proposed Project

Rough stone Gravel

First five-year production 98276 27084
Number of working Days /Annum 300 300
Production of /Day (m?) 66 90
No. of Lorry loads 11 15

2.6.2 Extent of Mechanization
List of machineries proposed for the quarrying operation is given in Table 2.6.

Table 2.6 Machinery Details

No . Motive

S. No. Type of Unit Capacity Make power
1 Jack hammers 2 l1.2mto2m Atlas Copco Coml;rressed
2 Compressor 1 400 psi Escorts formtrac | Diesel drive
3 Excavator with bucket / 1 300 HP Tata Hitachi | Diesel drive

Rock breaker
Haulage & Transport Equipment

4 Tipper 4 15 tons BMW ‘ Diesel drive
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2.6.3 Conceptual Blasting Design

In this project, NONEL blasting will be employed to win rough stone. This method will

involve closed spaced perimeter holes to reduce the overbreak/backbreak on a blast. The

objective of the blasting design is to prevent fly rocks from damaging the nearby structures.

The conceptual blasting design has been given in Table...

Table 2. 7 Conceptual Blasting Design

(@ Density of 1.15 g/cm?)

Blasthole Diameter (D) 35 mm
Burden (B) 1137 mm
Spacing (S) 1307 mm

Subdrill 315 mm
Charge length (C) 700 mm
Stemming 1080 mm
Hole Length (L) 2095 mm
Bench Height (BH) 1780 mm
Mass of explosive/hole
825¢

Stemming material size

1.75-3.5 mm (angular material with

minimum fines)

Burden stiffness ratio

1.58 (moderate fragmentation)

Blast volume/hole 2.6 m?
Production of rough stone/day 66 m?
Number of blastholes/day 25
Blasthole pattern Staggered pattern
Mass of explosive /day 21 kg
Powder factor 0.32 kg/m?3
Loading density 0.83 kg/m
Type of explosives Slurry
Diameter of packaging 26 mm
Initiation system NONEL

Source: Explosives Engineers’ Guide
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2.6.4 Progressive Quarry Closure Plan

The progressive mine closure plan (Figure 2.8 & 2.9) of the proposed project shows
past, present, and future land use statistics. According to the land use results, as shown in Table
2.8, about 1.62.0 ha of land is used for quarrying; whereas, at the end of the mine life, about
0.69.80 ha of land will have been quarried; about 0.48.23 ha of land will be used for green belt
development; about 0.41.97 ha of land will be left unutilized; and the rest will be used for roads
and infrastructures.

Table 2.8 Land Use Data at Present, During Scheme of Mining, and at the End of Mine

Life
Description Present area (ha) Area at the end of life of
quarry (ha)

Area under quarry Nil 0.69.80
Infrastructure Nil 0.01.00
Roads Nil 0.01.00
Green Belt Nil 0.48.23
Unutilized area 1.62.00 0.41.97
Total 1.62.00 1.62.00

2.6.5 Quarry Closure Budget

As the proposed project has the enormous potential for continuous operations even after
the expiry of lease period, mine closure plan is not proposed for now. Based on the progressive
mine closure plan for the scheme period, the mine closure cost is given in Table 2.9.

Table 2.9 Mine Closure Budget

Activity Capital cost Recurring Cost/Annum
324 plants inside the lease area 64800 9720
486 plants outside the lease area 145800 14580
Wire Fencing (1.62.0 ha) 324000 16200
Renovation of Garland Drain (1.62.0 ha) 16200 8100
Total 550800 48600

Source: Environment Management Plan
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2.6.6 Conceptual Mining Plan

The ultimate pit size is designed based on certain practical parameters such as economical
depth of mining, safety zones, permissible area, etc. Details of ultimate pit dimensions have been
derived from Figure 2.10 and given in Table 2.10.

Table 2.10 Ultimate Pit Dimension
Pit Length (m) Width (m) (Max) Depth(m)

I 122 74 20

Source: Approved mining plan & ToR
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Figure 2.10 Conceptual final mine closure sections
2.6.7 Infrastructures

Infrastructures like mines office, temporary rest shelters for workers, latrine and urinal
facilities have been proposed as per the mine rule and will be established after the grant of
quarry lease. There is no proposal for the mineral processing or ore beneficiation plants in this
project.
2.6.7.1 Other Infrastructure Requirement

No workshops are proposed inside the project area. Hence, there will not be any process
effluent generation from the proposed lease area. Domestic effluent from the mine office will
be discharged to septic tank and soak pit. As there is no toxic effluent expected to generate in

the form of solid, liquid or gaseous form, there is no requirement of waste treatment plant.
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2.6.8 Water Requirement
Detail of water requirement in KLD is given in Table 2.11.

Table 2.11 Water Requirement for the Project

Purpose Quantity Source

1.0 KLD Existing bore wells nearby the lease area

Dust suppression

Green belt development 1.5 KLD Existing bore wells nearby the lease area

Drinking & domestic 1.3 KLD Existing bore wells and approved water vendors

Total 3.8 KLLD

Source: Prefeasibility report
2.6.9 Energy Requirement

As per the data shown in Table 2.12, High Speed Diesel (HSD) will be used for
quarrying machineries. Around 78621litres of HSD will be used for rough stone extraction and
4514 litres of HSD for removal of gravel during this 5 years plan period. The diesel will be

brought to the site from nearby diesel pumps.

Table 2.12 Fuel Requirement Details

Rough Stone Gravel
Quantity of material to be quarried out in five years in m? 98276 27084
Average rate of fuel consumption for an excavator in 6 0
litres/Hour
Capacity of the excavator in m*/Hour 20 60
Time required in hours 4914 451
Total diesel consumption in litres 78621 4514

2.6.10 Capital Requirement
The project proponent will invest Rs. 60,96,000 to the project. The breakup summary

of the investment has been given in Table 2.13.

Table 2.13 Capital Requirement Details

S. No. Description Cost (Rs.)
1 Operational cost 57,76,000

2 EMP cost 3,20,000
Total project cost 60,96,000

Source: Approved mining plan
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2.7 MANPOWER REQUIREMENT
The skilled, competent qualified statutory persons will be engaged for quarrying
operation, preference will be given to the local community. Number of employees required for
this project have been provided in Table 2.14.
Table 2.14 Employment Potential for the Proposed Project

S. No. Category Role Nos.

Mines manager/mines foreman 1

Accountant cum & admin 1

1. Skilled Jack hammer operator 2
Blaster/mate 1

Tipper driver 4

Mechanic 1

2. Semi — skilled Security 1
3. Unskilled Helper/greaser 3
Musdoor/labours 10

Co-operator and cleaner 2
Total 26

Source: Prefeasibility report
2.8 PROJECT IMPLEMENTATION SCHEDULE
The commercial operation will commence after the grant of Environmental Clearance.
CTO and CTE will be obtained from the Tamil Nadu State Pollution Control Board. The
conditions imposed during the environmental clearance will be compiled before the start of
mining operation. Expected time schedule for the quarrying operation is given Table 2.15.
Table 2.15 Expected Time Schedule

S. No. Particulars Time schedule (in Remarks if any
Months)
Ist [2nd [ 3rd | 4th | gth
1 Environmental
clearance
2 Consent to establish Project establishment
Period
3 Consent to operate Production starting period.

Time line may vary; subjected to rules and regulations /& other unforeseen circumstances

Source: Anticipated based on timelines framed in EIA notification & CPCB guidelines
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CHAPTER III
DESCRIPTION OF THE ENVIRONMENT
3.0 GENERAL
This chapter presents a regional background to the baseline data at the very onset, which
will help in better appreciation of micro-level field data, generated on several environmental
and ecological attributes of the study area. The baseline status of the project environment is
described section wise for better understanding of the broad-spectrum conditions. The baseline
environment quality represents the background environmental scenario of various
environmental components such as land, water, air, noise, biological and socio-economic status
of the study area. Field monitoring studies to evaluate the base line status of the project site
were carried out covering March, April and May 2022 with CPCB guidelines. Environmental
data have been collected with reference to cluster quarries by Accuracy Analabs NABL
Accreditation, ISO 9001: 2015 certified Laboratory and MoEF notified laboratory for the
below attributes:
% Land
% Water
% Air
¢ Noise
*+ Biological
¢ Socio-economic status
Study Area
The study area has been divided into two zones: core zone and buffer zone. Core zone
is considered as lease area and buffer zone as 10 km radius from the periphery of the cluster.
Both core and buffer zones are taken as the study area. The data was collected from the study
area to understand the existing environment conditions of the above-mentioned environmental
components. Sampling methodologies for the various environmental parameters, including
frequency of sampling, method of sample analysis, etc., are briefly given in Table 3.1.
3.1 LAND ENVIRONMENT
The main objective of this section is to provide a baseline status of the study area
covering 10 km radius around the proposed mine site so that temporal changes in the

surroundings due to the mining activities can be assessed in future.
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Table 3.1 Monitoring Attributes and Frequency of Monitoring

Attribute Parameters Frequ.enc-y of No. 0 f Protocol
Monitoring Locations
Land Use/ Land-use Pattern
within 10 km Once during the Study Satellite Imagery
Land . . :
radius of the study period Area Primary Survey
Cover
study area
IS 2720
Phvsico- 9 Agriculture
. ySIe Once during the (1 core & | Handbook - Indian
*Soil Chemical . .
. study period 8 buffer | Council of
characteristics .
zone) Agriculture
Research, New Delhi
Physical, 3 su7rface
*Water Chemical and Once during the IS 10500& CPCB
. . . . water & 4
Quality Bacteriological study period Standards
ground
Parameters
water)
Wind speed
Wind direction . . .
. Site specific primary
Temperature 1 hourly continuous
Meteorolo : . data &
Cloud cover mechanical/automatic 1
&y Dry bulb weather station secondary data from
Yy IMD Station
temperature
Rainfall
PMio | IS 5182 Part 1-23
. PM; s 24 hourly, twice a 9 . .
* Ambient National Ambient
. . SO week (1 core & . .
AirQuality NO 8 buffer) Air Quality
X Standards, CPCB
Fugitive dust
*Noise Hourly observation (1 c})(r)e & IS 9989
Ambient noise for 24 hours per As per CPCB
Levels . 9 buffer A
location Guidelines
Zone)
Primary Survey by
Existing flora Thrpugh field visit Study Quadrate & Transect
Ecology during the study Study
and fauna . area
period Secondary Data —
Forest Working Plan
Socio—economic
characteristics, .
Socio Population Primary Survey,
. . Site visit & Census Study census handbook &
Economic | statistics and
. Handbook, 2011 area need based
Aspects existing
. . assessments.
infrastructure in
the study area

Source: On-site monitoring/sampling by Accuracy Analabs Laboratory in association with GTMS

* All monitoring and testing have been carried out as per the Guidelines of CPCB and MoEF & CC.
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3.1.1 Land Use/ Land Cover

A visual interpretation technique has been adopted for land use classification based on
the guidelines issued by NNRMS, Bangalore & Level IlI classification with 1:50,000 scale for
the preparation of land use mapping. Land use pattern of the area was studied through LISS III
imagery of Bhuvan (ISRO). The 10 km radius map of study area was taken for analysis of land
use land cover.

Table 3.2 LULC Statistics of the Study Area

S. No. Classification Area (Hectare) Area (%)
1 Barren Land 446 2
2 Crop Land 13858 47
3 Dense Forest 1482 5
4 Fallow Land 2919 10
5 Scrub Land 3293 11
6 Mining lands 167 1
7 Plantations 3712 12
8 Settlements 352 1
9 Water bodies 3521 12

Total Area 29751 100

Source: LISS III Satellite Imagery

The land use/land cover map (Fig.3.1) shows that majority of the land in the study area
is cropland land covering 47% of the total land area, followed by plantations (12%), water
bodies (12%), land with scrub (11%), fallow land (10%), dense forest (5%), mining area and
settlement (1% each). The total mining area within the study area is 167 ha. The cluster area of
18.19.80 ha contributes about 0.06 % of the total land use land cover within the study area.
This small percentage of mining activities shall not have any significant impact on the
environment.
3.1.2 Topography

The applied lease area is plain terrain with altitude of 57 m maximum and minimum of
55m from the MSL.
3.1.3 Drainage Pattern of the Area

Drainage pattern is the pattern formed by the streams, rivers, and lakes in a particular
drainage basin over time that reveals characteristics of the kind of rocks and geological
structures in a landscape. The drainage pattern of the proposed area is dendritic — sub dendritic
indicating uniform lithology beneath the surface, as shown in Figure 3.2
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Figure 3.1 LULC map of 10 km radius from the proposed project site
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Figure 3.2 Drainage map of 10km radius from the proposed project site
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3.1.4 Seismic Sensitivity
The proposed project site falls in the seismic Zone III, moderate risk zone as per BMTPC,
as shown in Vulnerability Atlas of Seismic zone of India IS: 1893 — 2002. The project area
falls in the hard rock terrain on the peninsular shield of south India which is highly stable.
(Source: https://moes.gov.in/writereaddata/files/LS EN 20032020 385.pdf)
3.1.5 Soil Environment
Soil quality of the study area is one of the important components of the land environment.
The composite soil samples were collected from the study area and analysed for different
parameters. The locations of the monitoring sites are shown in Table 3.3 and Figure 3.3. The
objective of the soil sampling is:
+¢ to determine the baseline soil characteristics of the study area
¢ to study the impact of proposed activity on soil characteristics and
+¢ to study the impact on agriculture production
3.1.5.1 Methodology
% For studying soil quality, sampling locations were selected to assess the existing soil
conditions in and around the project site representing various land use conditions. The
samples were collected up to 30-cm depth. Nine (9) locations were selected for soil
sampling on the basis of soil types, vegetative cover, industrial & residential activities
including infrastructure facilities, which would accord an overall idea of the soil
characteristics. The samples were filled in Polythene bags, coded and sent to
laboratory for analysis and the details of methodology are given in Table 3.3. The

samples were sent to laboratory for analysis.

K/

*

The samples were analysed for physical and chemical characteristics as per the
standard methods prescribed in “Soil Chemical Analysis (M.L. Jackson, 1967) &
Department of Agriculture, Cooperation & Farmers Welfare, Ministry of Agriculture
& Farmers Welfare, Government of India”. The important properties analysed for soil
pH and organic matter, water content, nitrogen, phosphorous and potassium. The
physico-chemical characteristics of the soil & test results in Table 3.5.

Table 3.3 Details of Soil Sampling Methodology

Particulars Details

Frequency One grab sample from each station-once during the study period

Methodology | Composite grab samples of the topsoil were collected from 3 depth
levels and mixed to provide a representative sample for analysis. They

were stored in airtight polythene bags and analysed at the laboratory.
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Table 3.4 Soil Sampling Locations

S. No. Sampling Location Pistance & Coordinates
ID Direction
1 S1 Sirudamur 0.86 km NE | 12°43'18.18"N 79°51'34.27"E
2 S2 Padoor 3.0km SW | 12°42'36.97"N 79°49"24.76"E
3 S3 Kattankulam 3km SSW | 12°41'58.18"N 79°49'44.88"E
4 S4 Pazhaveri 2.7km NNE | 12°44'19.25"N 79°52'05.50"E
5 S5 Sirudamur 2.7km NNW | 12°44'35.28"N 79°50'54.56"E
6 S6 Vayalakkavoor | 3.4km NWW | 12°44'05.80"N 79°49'23.38"E
7 S7 Edamichi 3.9km SE 12°41'53.89"N 79°52'53.41"E
8 S8 Thirumukkudal 3.7km N 12°45'09.17"N 79°51'34.05"E
9 S9 Core zone - 12°43'06.46"N 79°51'05.53"E

Source: On-site monitoring/sampling by Accuracy Analabs Laboratory, in association with

GTMS

3.1.5.2 Results and Discussion

Physical Characteristics

% The soil texture found in the study area is sandy loam.

¢ PH of the soil varies from 6.09 to 7.26 indicating slightly alkaline nature.

% Electrical conductivity of the soil varies from 58.97 to 120.4 us/cm and

+» The water content varies from 5.13 to 10.24 %.

Chemical Characteristics

% Nitrogen ranges between 75.1 and 150 mg/kg.

% Phosphorus ranges between 0.89 and 1.90 mg/kg.

% Potassium ranges between 308 and 910 mg/kg.

% Sodium ranges between 420 and 654 mg/kg.

% Dry matter content ranges between 89.76 and 94.71.
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Figure 3.3 Toposheet showing soil sampling locations within 5 km radius around the proposed project site
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Table 3.5 Soil Quality of the Study Area

S.No. | Parameters Units S-1 S-2 S-3 S-4 S-5 S-6 S-7 S-8 S-9
1 pH @ 25°C 7.14 6.09 7.06 7.26 7.09 6.98 7.08 7.12 6.76
2 EC @ 25C | us/cm 58.97 92.45 62.76 120.4 68.87 65.98 86.85 95.43 109.30
3 Dry matter - 94.71 94.87 92.46 94.51 90.25 90.54 89.76 93.45 89.75
content
4 ‘Water content % 5.29 5.13 7.54 5.49 9.75 9.45 10.24 6.55 5.99
5 Organic % 1.52 0.48 0.94 0.72 1.06 1.24 0.94 1.42 0.84
Matter
6 Soil Texture % Sandy Sandy Sandy Sandy Sandy Sandy Sandy Sandy Sandy
Loam Loam Loam Loam Loam Loam Loam Loam Loam
7 Sand % 56.68 33.12 54.9 39.52 45.54 56.62 40.35 52.3 44.67
8 Silt % 32.56 41.68 29.6 37.63 32.65 32.58 35.63 35.32 33.77
9 Clay % 10.76 25.2 15.5 22.85 21.81 10.80 24.02 12.38 17.56
10 Phosphorus | mg/Kg 1.24 0.89 1.33 1.9 0.97 1.18 1.09 1.15 1.12
11 Sodium mg/Kg 585 592 654 420 487 546 514 654 570
12 Potassium | mg/Kg 910 485 497 308 365 905 469 765 503
13 Nitrogen mg/Kg 122 75.1 98.8 120 133 132 150 128 97.8
BDL BDL BDL BDL BDL BDL BDL BDL BDL
14 Sulphur %
(D.L.0.02) | (D.L.0.02) | (D.L.0.02) | (D.L.0.02) | (D.L.0.02) | (D.L.0.02) | (D.L.0.02) | (D.L.0.02) | (D.L.0.02)

Source: Sampling Results by Accuracy Analabs Laboratory
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3.2 WATER ENVIRONMENT

The water resources, both surface and groundwater play a significant role in the
development of the area. The purpose of this study is to assess the critical water quality
parameters and evaluate the impacts on agricultural productivity, domestic community usage,
recreational resources and aesthetics in the vicinity.
3.2.1 Surface Water

There are numerous water bodies including Palar River and Cheyyar River around the
lease area of 5 km radius. In this study, three surface water samples were collected and analysed
for important water quality parameters.
3.2.2 Ground Water

The occurrence and behaviour of groundwater are controlled by rainfall, topography,
geomorphology, geology, structures etc. Groundwater occurs in the crystalline rocks of
Achaean age and Recent alluvium. The movement of the groundwater is controlled by the
intensity of weathering and fracturing of crystalline rocks. Dug wells and bore wells are the
most common ground water abstraction structures in the area. The diameter of the dug well is
in the range of 7 to 10 m and depths of dug wells range from 9 to 15 m below ground level.
The dug wells yield up to 1 lps in summer months and few wells remains dry. The yield is
adequate for irrigating one or two crops in the monsoon period.
3.2.3 Methodology

Reconnaissance survey was undertaken and monitoring locations were finalized based on:

% Drainage pattern
% Location of residential areas /likely impact areas
% Likely areas which can represent baseline conditions

One surface water and three open well, and two bore well water samples were collected
from the study area and were analysed for physico-chemical conditions, heavy metals and
bacteriological contents in order to assess the effect of mining and other activities on surface
and ground water. The samples were analysed as per the procedures specified by CPCB, IS-
10500:2012 and ‘Standard Methods for the Examination of Water and Wastewater’ published
by American Public Health Association (APHA). The list of water sampling locations has been

given in Table 3.6 and the spatial occurrence of water sampling locations in Figure 3.4.
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Table 3.6 Water Sampling Locations

S. Distance &
Sampling ID Location Coordinates
No. Direction
1 SW1 Sirudamur 1.4 km NE | 12°43'37.81"N,79°51'45.78"E
2 SW2 Kattankulam 3.0 km SW | 12°41'59.49"N,79°49'44.52"E
3 SW3 Edamichi 2.2 km SE 12°41'59.18"N,79°51'45.35"E
4 GWI Pazhaveri 2.7km NE | 12°44'19.15"N,79°52'40.02"E
5 GW2 Sirudamur 1.0 km E 12°43'07.05"N,79°51'41.90"E
6 GW3 Vayalakkavoor | 3.5 km NW | 12°44'50.30"N,79°49'19.78"E
7 GW4 Edamichi 4.0 km SE 12°41'52.24"N,79°53'00.28"E
Source: On-site monitoring/sampling by Accuracy Analabs Laboratory, in association with
GTMS.
Table 3.7 Surface Water Quality Result
RESULT CPCB
5. Parameters Unit Designated
No. SW1 SW2 | SW3 &
Best Use
1 Color Hazen 6 5 5 300
2 Turbidity NTU 5 5 5 Not specified
3 pH@ 25°C - 7.1 6.9 7.0 6.5-8.5
Electrical
4 Conductivity ps/cm 495 344 322 Not specified
@ 25°C
Total
5 Dissolved mg /1 142 72 84 1500
Solids
6 | Total Hardness mg/l 48.34 41.74 46.23 600
7 | Calcium as Ca mg/l 54.7 21.6 335 200
Magnesium as
8 1 2 18 24 100
Mg mg/ 7
9 Sodium mg/l 13 11 12 200
10 Potassium mg/l 3 2 2 12
11 | Chloride as CI’ mg/l 52 42 47 600
Iphat
jp | Sulphateas mg/l 37 28 35 400
SO4
13 Iron as Fe mg/1 BDL BDL BDL Not specified

Source: Sampling Results by Accuracy Analabs Laboratory

36 |Page




129040"N

12°40°0"N

Source:
Survey of India Toposhect
No: S7P/9. 10, 13 & 14

Software Used:
Arc Map 10.2

Geo Technical Mining Solutions

Dharmapuri, Teaanil Nadu

ER SAMP. G T.OCATION
Proponent : N.Kanniyappan
Extent : 1.62.0 ha
Village  : Sirudamur
Taluk : Uthiramerur
District  : Kancheepuram
= Stare : Tamilnadu
=
s
£ S Divtanes &
S.No D L Direction Coordinates
Dooswl sdume  LakeNg o HOTEC
19041 19
2 SW2  Kumupkuliw  3kinSW '7;::‘::‘:2':‘
3 SW3 Fdarmcin 2.2k 81 1{:’;‘:: ‘i: ];;:':
, 19944119, 15°N
. ' L.} :
Kl Gwil Pazhaved 2.7km NI 795524 02°E
5 oW Smdume B SATTON
6 GW3  Vawplaklaivoor 3. 5kmNW ,::::j?qs;);w
, - I e 12915224N
f (w4 Felarmichi 4hm Sk 760530, 28°F
Legend
N
© water Samipling Location
w E
- Lease Area
& (T
s S J Skm
=
&
~
Assited By Checked By
Q“ o — 3N —— = —,:_:.‘
DrS.Malar Mr.G.Prithiviraj Mr.G.Vageesan
(FAF - Wi") {FAA - Lynd Use & Land Cover) (ELA- Coordinator)

Figure 3.4 Toposheet showing water sampling locations within 5 km radius around the proposed project site
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Table 3.8 Ground Water Quality Result

S. RESULTS Sta“ﬁ;’;ﬁ; zi]fgr IS
No | Parameters | Units A bl .P e
GW1 | GW2 | GW3 | Gwa | cceptant  Termissibie
e Limit Limit
1 Color Hazen | Agreeable | Agreeable | Agreeable | Agreeable 5 15
2 Turbidity NTU <1 <1 <1 <1
N
3 pH@ 25°C - 7.59 7.73 7.63 7.35 6.5-8.5 0.
relaxation
FElectrical
.. Not Not
4 | Conductivity | usiem | 632 474 961 698 | ecfﬁ gl ec?ﬁ »
5 TDS mg /1 686 289 586 912 500 2000
6 Total mg/l | 302 290 296 561 200 600
Hardness
7 | Caleumas | 91 32 85 92 75 200
Ca
Magnesium
8 mg/1 17 21 19 20 30 100
as Mg
9 Sodium mg/1 16 13 18 16 50 200
10 Potassium mg/l 12 8 9 11.6 10 12
Total
11 Alkalinity mg/1 334 186 284 181 200 600
hlori
| € (Ede B mgn 145 148 138 275 500 1000
j3 | Sulphateas 61 32 72 84 200 400
SO4-
No
14 Iron as Fe mg/l 0.14 0.1 0.14 0.17 0.3 .
relaxation
15 | Fluorideas F | mg/l 0.52 0.41 0.58 0.72 1.0 1.5

Source: Sampling Results by Accuracy Analabs Laboratory
3.2.4 Results and Discussion
Results of important surface and ground water quality parameters have been shown

in Tables 3.7 and 3.8 and have been discussed in the following sections.
Surface Water

% The pH of surface water sample is 6.9 and 7.1

% Turbidity is 5 NTU.
TDS is 72-142 mg/l, whereas TH is 41-48 mg/I1.

7/
X4

L)

>

K/
*

Calcium is 21.6-54.72 mg/l and magnesium 18-27 mg/I.
Chloride is 42-52 mg/land sulphate 28-37 mg/I.

)

K/
X4

)
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Ground Water
% The pH of the water samples ranges from 7.35 to 7.59.
s TDS are found in the range of 289 - 912 mg/1.

» The total hardness varies between 290 -561 mg/I.

*,

X/
°e

Calcium varies from 32 to 92mg/l and magnesium from 17 mg/1 to 21.

X/
°e

Chloride varies from 138 to 275 mg/l; sulphate from 32-84 mg/l; and fluoride from
0.41 to 0.72 mg/1.

>

¢ When speaking about microbiological parameters, the water samples from all the
locations meet the requirement.

When compared to IS 10500:2012 all the parameters thus analysed fall within the prescribed

limits.

3.2.5 Hydrogeological Studies

The area within 2 km radius consists of numerous open wells and deep wells.
Groundwater level data were collected both from open wells and bore wells for two monsoon
seasons as discussed in the following section.
3.2.5.1 Groundwater Levels and Flow Direction

As the groundwater moves from the points of highest static groundwater elevation to the
points of lowest static groundwater elevation under the influence of gravity, data regarding
depth to groundwater levels are essential to infer the direction of groundwater movement within
the study area. Knowledge of groundwater flow direction is must in choosing location for
background groundwater quality monitoring well and in locating recharge and discharge areas.
Therefore, data regarding groundwater elevations were collected from 9 open wells and 9 bore
wells at various locations within 2 km radius around the proposed project sites for the period
from March through May, 2022 (Pre-Monsoon Season) and Oct-2021 through Dec-2021 (Post
Monsoon Season) season. The dug well data thus collected onsite are provided in Tables 3.9
and 3.9a. According to the data, average depths to the static water table in open wells range
from 14.4 to 17.2 m BGL in pre monsoon and from 8.3 to 11.1 m BGL in post monsoon.

The bore well data thus collected onsite are provided in Tables 3.10 and 3.10a. The
average depths to static potentiometric surface in borewells for the period of March through
May, 2022 (Pre-Monsoon Season) is 56.2 to 58.7 m and for the period of Oct-2021 through
Dec-2021 (Post Monsoon Season) is 48.7 to 53.3 m. The depths to static water table and
potentiometric surface data were used to calculate static groundwater table and potentiometric

surface elevations for open wells and borewells, respectively to draw contour lines connecting
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groundwater elevation (also known as equipotential hydraulic head) to determine the

groundwater flow direction perpendicular to the contour lines.

The maps thus produced are shown in Figures 3.5 -3.8. From the maps of groundwater

flow direction, it is understood that most of the open well groundwater for the post- and pre-

monsoon seasons flows towards the open well number 6 located in ESE of the proposed project

sites and that most of the borewell groundwater for the two monsoon seasons flows towards

the bore well number 3 located in E of the proposed project sites. On the basis of the

groundwater flow information, both open wells and bore wells mentioned above can be chosen

for water quality monitoring purpose as the wells may get easily affected by the contaminants

resulting from the mining activities of the sites in future.

Table 3.9 Pre-Monsoon Water Level of Dug Wells within 2 km Radius

Station ID Depth to Static Water Table BGL(m) Latitude Longitude
March-2022 | April-2022 | May- 2022 | Average
DWO01 15.4 15.7 16.2 15.7 12°43'43.48"N | 79°5028.48"E
DWO02 14.6 15.7 16.8 15.7 12°42'56.65"N | 79°5029.50"E
DWO03 16.4 17.2 17.8 17.1 12°42'33.27"N | 79°50'31.84"E
DWO04 15.6 15.8 16.1 15.8 12°42'5.62"N | 79°51'9.38"E
DWO05 13.2 14.4 15.7 14.4 12°42'25.86"N | 79°5120.67"E
DWO06 15.7 15.9 16.5 16 12°42'56.67"N | 79°5127.49"E
DWO07 16.6 17.3 17.8 17.2 12°43'23.50"N | 79°51'51.94"E
DWO08 16.1 16.7 17.5 16.7 12°43'46.15"N | 79°51'42.60"E
DWO09 16.5 16.9 17.4 16.9 12°42'57.47"N | 79°51'5.97"E

Source: Onsite monitoring data
Table 3.9a Post-Monsoon Water Level of Dug Wells within 2 km Radius

Station Depth to Static Water Table BGL(m)

Code Oct-2021 Nov-2021 | Dec-2021 | Average Latitude Longltude
DWO1 8.4 8.7 9.2 8.7 12°43"28.40"N | 79°52'6.84"E
DWO02 9.5 9.7 10.0 9.7 12°44'1.75"N 79°5220.99"E
DWO03 8.7 8.9 9.5 9.0 12°43'46.25"N | 79°52'4.20"E
DW04 9.6 9.8 10.1 9.8 12°44'8.27"N 79°51'58.66"E
DWO05 10.2 11.4 11.9 11.1 12°42"25.86"N | 79°51'20.67"E
DWO06 9.7 10.2 10.8 10.2 12°42'56.67"N | 79°51'27.49"E
DWO07 7.6 8.5 8.9 8.3 12°43'23.50"N | 79°51'51.94"E
DWO08 8.2 8.7 9.1 8.6 12°43'46.15"N | 79°51'42.60"E
DWO09 8.5 8.9 9.4 8.9 12°42'57.47"N | 79°51'5.97"E

Source: Onsite monitoring data
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Table 3.10 Pre-Monsoon Water Level of Bore Wells within 2 km Radius

Depth to Static Potentiometric Surface BGL(m)
Station ID Pre-Monsoon Season Latitude Longitude
March-2022 | April-2022 | May- 2022 | Average
BWO01 56.7 57.2 58.2 57.3 12°42'43.37"N | 79°51'19.54"E
BWO02 55.6 56.1 57.4 56.3 12°42'48.50"N | 79°50'47.57"E
BWO03 56.2 57.6 58.1 57.3 12°43'5.50"N | 79°51'29.20"E
BWO04 57.1 57.9 58.4 57.8 12°43'11.00"N | 79°51'54.56"E
BWO05 55.8 56.9 57.5 56.7 12°43'8.48"N | 79°51'44.35"E
BWO06 56.2 57.4 58 57.2 12°43'25.61"N | 79°51'7.96"E
BWO07 58.3 58.7 59.2 58.7 12°43'41.35"N | 79°51'38.03"E
BWO08 56.6 57.4 58.7 57.6 12°44'18.22"N | 79°51'52.89"E
BWO09 55.3 56.1 57.4 56.2 12°43'54.98"N | 79°51'15.69"E

Table 3.10a Post-Monsoon Water Level of Bore Wells within 2 km Radius

Depth to Static Potentiometric Surface BGL(m)
Station ID Latitude Longitude
Oct-2021 Nov-2021 Dec-2021 Average
BWO1 48.2 48.7 49.2 48.7 12°42'43.37"N | 79°51'19.54"E
BWO02 514 52.6 53.5 52.5 12°42'48.50"N | 79°50'47.57"E
BWO03 50.7 51.2 52.6 51.5 12°43'5.50"N | 79°51'29.20"E
BWO04 49.5 50.7 513 50.5 12°43'11.00"N | 79°51'54.56"E
BWO5 52.6 53.5 539 533 12°43'8.48"N | 79°51'44.35"E
BWO06 51.7 52.4 53.7 52.6 12°43'25.61"N | 79°51'7.96"E
BWO07 48.3 48.7 49.2 48.7 12°43'41.35"N | 79°51'38.03"E
BWO08 49.2 50.6 51.7 50.5 12°44'18.22"N | 79°51'52.89"E
BWO09 50.1 51.6 524 51.3 12°43'54.98"N | 79°51'15.69"E
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Figure 3.5 Open well static groundwater elevation map showing the direction of groundwater flow during post-monsoon season
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Figure 3.6 Open well static groundwater elevation map showing the direction of groundwater flow during Pre-monsoon season
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Figure 3.7 Borewell static groundwater elevation map showing the direction of groundwater flow during post-monsoon season

44 |Page




79°50'0"E 79°51'0"E 79°52'0"E
"N Nt il ss s Niz=z~<>~>-----1 | BOREWELLWATER LEVEL MAP
NN R - L x kK ¢ AR = FOR PRE MONSOON SEASON
7 \ 7 » N ’ x 4 P
e ‘ : Eanl i o Proponent Mr.N.Kanniyappan
TN N N L Xt e o - -
; b £ Extent 1.62.0 ha.
W WK ‘ P Y ] ' ' N - - - -} v-" s- dh
SN U N X to ABWT = i lliage lru. amur
5 v 7 ~ 4 o Vo Taluk Uthiramerur
= > TejEwe T v a Vo £ District Kancheepuram
= - > ‘..w 4 -« £ ¥ rs v r state Tam“ Nadu
> A N7 N S 1 G R | v
s T TR S U | - Legend
z 14 = A ) = = WA -
i - ) = - - - N - (s) Bore Well Location [ 2 km Radius Buffer
§ - i - x - Lease Boundary
Water Table Elevation ) )
i \ | = Contour (m) Water Flow Direction
= \ ~ - 1
= N * ~ -4 N 2
- 4 » ~ —-2 v 4
Ll 4 x ~ -0 s 8
o ¢ X - - ~ 16
# t 4 - . 32
7.
c L 1 £ 128
Lz e t x| o 0.5 1 .
N Kilometers
Environment Consultant Supervised By Checked By 1:19,000 N
3 . . N (%}hqrﬂ:/ W W E
Geo Technical /.Vlmmgg Sqllltl()ns DrEM.Vijay Prabhu DES Kaiiippanias
Dharmapuri, Tamil Nadu (FAF. - Hydrogeology) (EIA - Coordinator) S

Figure 3.8 Borewell static groundwater elevation map showing the direction of groundwater flow during Pre-monsoon season

45| Page



3.2.5.2 Electrical Resistivity Investigation
For understanding subsurface hydrogeological conditions geophysical investigation is

carried out. The geophysical investigation is especially useful in the areas where there are no
adequate exploratory well data about the aquifer conditions. Electric resistivity method is one
of the well-known geophysical methods for delineating lateral as well vertical discontinuities
in the resistivities of the earth’s subsurface layers. It is mainly applied to locate aquifers in the
field of hydrogeology. The present study makes use of vertical electric sounding (VES) to
delineate earth’s subsurface layers. The electrical resistivity investigation used four electrodes
collinear set up where current is sent through outer electrodes into the ground and the inner
electrodes measure the potential difference, as shown in Figures 3.9 and 3.10.
3.2.5.3 Methodology and Data Acquisition

The present study uses Schlumberger array for making vertical electrical sounding
measurements since it is least influenced by lateral inhomogeneities and is capable of providing
higher depth of investigation. The main goal of the present study is to search the vertical

inhomogeneities that is consistent with the measured data.

Electrical Resistivity Schiumberger
MeaRss Profile

Curznt Row
Through Earh

< < BODNNS DUNOKS MOBY Yidag

Y

Figure 3.9 Principle of electrical Figure 3.9a Geophysical survey within
resistivity investigation the lease area

The field equipment deployed for the study is a deep resistivity meter with a model
of SSR — MP — ATS. This Signal Stacking Resistivity meter is a high-quality data acquisition
system incorporating several innovation features for earth resistivity measurements. For more

information about the instrument, refer to the manufacturer’s manual.
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3.2.5.4 Data Presentation
The Geophysical VES data obtained from the project site have been shown in Table 3.11.
The field data obtained from a detailed geophysical investigation were plotted using EXCEL

spreadsheet for interpretation. The plot for the purpose of interpretation has been shown in

Figure 3.11.
Table 3.11 Vertical Electrical Sounding Data
Location Coordinates - 12°43'6.95'"N 79°51'4.09"E
S. No. AB/2 MN/2 Geometrical Resistance in Apparent
(m) (m) Factor (G) Q Resistivity in Om

1 2 0.5 4.71 26.55 125.05
2 4 0.5 23.55 7.13 167.91
3 6 0.5 54.95 5.25 288.48
4 8 0.5 98.91 4.24 419.37
5 10 0.5 155.45 3.44 534.74
6 10 2 23.55 18.33 431.67
7 15 2 62.8 7.68 482.30
8 20 5 117.75 6.1 718.27
9 30 2 274.75 3.19 876.45
10 40 2 494.55 2.17 1073.17
11 50 5 777.15 0.92 714.97
12 60 5 1122.55 0.95 1066.42
13 70 5 1530.75 0.81 1239.90
14 80 10 2001.75 0.64 1281.12
15 90 10 2535.55 0.61 1546.686
16 100 10 3132.15 0.57 1785.326

3.2.5.5 Geophysical Data Interpretation

The rock formation of low resistivity values indicates occurrence of water at the depth of
about 50 m below ground level. The maximum depth proposed for the proposed project is 25
m below ground level. Therefore, the mining operation will not affect the aquifer throughout

the entire mine life period.
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Figure 3.10 Graph showing occurrence of water bearing fracture zones at the depth
range of 50 m below ground level in proposed project
3.3 AIR ENVIRONMENT

The existing ambient air quality of the area is important for evaluating the impact of
mining activities on the ambient air quality.

The baseline studies on air environment include identification of specific air pollution
parameters and their existing levels in ambient air. The ambient air quality with respect to the
study zone of 5 km radius around the cluster forms the baseline information. The sources of air
pollution in the region are mostly due to vehicular traffic, dust arising from unpaved village
road and domestic & agricultural activities. The prime objective of the baseline air quality
study was to establish the existing ambient air quality of the study area. These will also be
useful for assessing the conformity to standards of the ambient air quality during the operation
of proposed project in cluster.

This section describes the identification of sampling locations, methodology adopted

during the monitoring period and sampling frequency.
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3.3.1 Meteorology

Meteorology is the key to understand the air quality. The essential relationship between
meteorological condition and atmospheric dispersion involves the wind in the broadest sense.
Wind fluctuations over a very wide range of time accomplish dispersion and strongly influence
other processes associated with them. A temporary meteorological station was installed at the
project sites by covering cluster quarries. The station was installed at a height of 3 m above the
ground level as there are no obstructions facilitating flow of wind, wind speed, wind direction,
humidity and temperature. Meteorological data obtained from the onsite monitoring station are
provided in Table 3.12.

According to the onsite data, the temperature in March, 2022 varied from 25.5 to 36.9°C
with the average 0f 29.72°C; in April, 2022 from 25.88 to 36.46°C with the average of 30.14°C;
and in May, 2022 from 25.33 to 34.31°C with the average of 28.98.5°C. During the period of
the three months, relative humidity ranged from 73.88 to 77.58 % in average. The highest
average humidity was measured in May 2022, whereas the lowest in March 2022. When
speaking about wind speed, the wind speed in March, 2022 varied from 0.08 to 6.08 m/s with
the average of 3.43m/s; in April, 2022 from 0.03 to 8.10 m/s with the average of 4.01 m/s; and
in May, 2022 from 0.06 to 6.29m/s with the average of 3.61 m/s.

Table 3.12 Onsite Meteorological Data

1\?(;. Parameters Mar-2022 Apr-2022 May-2022
Min 25.75 25.88 25.53
1 Temperature (°C) Max 36.49 36.46 34.31
Avg 29.72 30.14 28.98
Min 41.50 42.69 50.31
2 Relative Humidity (%) Max 94.88 97.25 94.81
Avg 73.88 74.61 77.58
Min 0.08 0.03 0.06
3 Wind Speed (m/s) Max 6.08 8.10 6.29
Avg 3.43 4.01 3.61
, o Min 0.00 5.66 1.02
4 W“zg;‘rr:e‘;“on Max 359.78 343.15 356.50
Avg 150.21 207.16 222.97
Min 99.83 99.40 99.73
5 Surface Pressure(kPa) Max 101.05 100.62 100.51
Avg 100.44 100.05 100.12

Source: On-site monitoring/sampling by Accuracy Analabs Laboratory in association with GTMS
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3.3.1.1 Climate
The Kancheepuram has a tropical climate. In winter, there is much less rainfall in

summer in Kancheepuram. This climate is considered to be Aw according to the Képpen-
Geiger climate classification. In Kancheepuram, the average annual temperature is 27.7 °C
| 81.9 °F. The rainfall here is around 967 mm | 38.1 inch per year. The least amount of
rainfall occurs in February. The Average in this month is10 mm/0.4 inch. With average of
195mm/7.7 inch, the most precipitation falls in October. The warmest month of the year is
May, with an average temperature of 31.8 °C | 89.3 °F. The lowest average temperatures in
the year occur in January, when it is around 23.6 °C | 74.5 °F. The difference in precipitation
between the driest month and the wettest month is 185 mm | 7 inches. The variation in
temperatures throughout the year is 8.2 °C | 14.8 °F.
Source: https://en.climate-data.org/asia/india/tamil-nadu/kancheepuram-26316//

3.3.1.2 Rainfall

Table 3.13 Rainfall Data

Actual Rainfall in mm

Normal Rainfall in mm
2017 2018 2019 2020 2021

1191.7 | 833.0 1131.4 | 1258.4 | 1698.1 985

Kanchipuram | TWAD (tn.gov.in)

From the data for the period of 2017-21, the average annual rainfall has been calculated
to be 1225.52. mm. Of the 5 years, the lowest rainfall (833 mm) occurred in the year 2018,
while the highest rainfall (1698mm) in the year 2021.
3.3.1.3 Wind Pattern

Local wind pattern will largely influence the dispersion pattern of air pollutants and noise
from the proposed project site. Analysis of wind pattern requires hourly site-specific data of
wind speed and direction over a period of 3 months. The wind rose thus produced, as shown in
Figure 3.12 reveals that:

¢ The measured average wind velocity during the study period is 3.69m/s.

¢ Predominant wind was dominant in the directions ranging from southwest to northeast.
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Figure 3.12 Onsite Wind Rose Diagram
3.3.2 Methodology and Objectives
The prime objective of the ambient air quality study is to assess the existing air quality
of the study area and its conformity to NAAQS. The observed sources of air pollution in the
study area are industrial, traffic and domestic activities. The baseline status of the ambient air
quality has been established through a scientifically designed ambient air quality monitoring
network considering the followings:

«» Meteorological condition on synoptic scale

% Topography of the study area
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¢ Representatives of regional background air quality for obtaining baseline status

¢ Location of residential areas representing different activities

% Accessibility and power availability

3.3.3 Sampling and Analytical Techniques
Table 3.14 Methodology and Instrument Used for AAQ Analysis

Parameter Method Instrument
. . Fine Particulate Sampler
PM2.5 g;?:ﬁiﬁ;i&?ﬁgtho d Make — Thermo Environmental
Instruments — TEI 121
Gravimetric method Respirable Dust Sample.r
PM10 Beta attenuation method Make -Thermo Environmental
Instruments — TEI 108
302 IS-5182 Part 11 Respirable Dust Sampler with
(Improved West & Gaeke method) | gaseous attachment
IS-5182 Part I1 . .
NOx (Jacob & Hoch heiser modified Respirable Dust Sampler with
method) gaseous attachment
Free Silica NIOSH — 7601 Visible Spectrophotometry

Source: Sampling Methodology based on Accuracy Analabs Laboratory & CPCB

Notification
Table 3.15 National Ambient Air Quality Standards
S. Pollutant Time Concentration in ambient air
No. Weighted Industrial, Ecologically Sensitive
Average Residential, Rural area (Notified by
& other areas Central Govt.)

1 | Sulphur Dioxide | Annual 50.0 20.0

(ng/m?) Avg.* 80.0 80.0
24 hours**

2 | Nitrogen  Dioxide | Annual Avg. 40.0 30.0
(ug/m?) 24 hours 80.0 80.0

3 | Particulate  matter | Annual Avg. 60.0 60.0
(size less than 10um) | 24 hours 10°.0 10°.0
PM10 (ug/m?)

4 | Particulate  matter | Annual Avg. 40.0 40.0
(size less than 2.5 | 24 hours 60.0 60.0
um PM2.5 (ug/m3)

Source: NAAQS CPCB Notification No. B-29016/20/90/PCI-I Dated: 18™ Nov 2009
* Annual Arithmetic mean of minimum 104 measurements in a year taken twice a Week 24
hourly at uniform Interval.
*%* 24 hourly / 8 hourly or 1 hourly monitored value as applicable shall be complied with 98 %
of the time in a year. However, 2% of the time, they may exceed the limits but not on two

consecutive days of monitoring.

53 |Page



3.3.4 Frequency and Parameters for Sampling

Ambient air quality monitoring has been carried out with a frequency of two samples per
week at Nine (9) locations, adopting a continuous 24 hourly (3 shift of 8-hour) schedule for the
period March-May 2022. The baseline data of ambient air has been generated for PMio, PM2 5,
sulphur dioxide (SOz) and nitrogen dioxide (NO2) Monitoring has been carried out as per the
CPCB, MoEF guidelines and notifications.

It was ensured that the equipment was placed preferably at a height of at least 3 £ 0.5m
above the ground level at each monitoring station for negating the effects of wind-blown
ground dust. The equipment was placed at Dug space free from trees and vegetation which
otherwise act as a sink of pollutants resulting in lower levels in monitoring results.

3.3.5 Ambient Air Quality Monitoring Stations

Nine monitoring stations were set up in the study area as depicted in Figure 3.13 for the
assessment of the existing ambient air quality. The sampling locations and concentrations of
air pollutants measured from the proposed project site have been given in Tables 3.16.

Table 3.16 Ambient Air Quality (AAQ) Monitoring Locations

S. Location Monitoring Distance & Coordinates

No Code Locations Direction
1 AAQ-1 Sirudamur 0.92km NE 12°43'19.87"N, 79°51'35.87"E
2 AAQ-2 Padoor 0.70km SW 12°42°48.39”N, 79°50°46.86”E
3 AAQ-3 Kattankulam 3.1 SW 12°41°53.58”N, 79°49°51.00”E
4 AAQ-4 Pazhaveri 4.1 NE 12°44°30.33”N, 79°52°56.85”E
5 AAQ-5 Madhur 2.15km NNE | 12°44°19.05”N 79°51°12.97”E
6 AAQ-6 Vayalakkavoor 3.52km NW 12°44°10.33”N, 79°49°20.52”E
7 AAQ-7 Edamichi 4.1km SE 12°41°20.08"N, 79°52'28.96"E
8 AAQ-8 Thirumukkudal 4.42km NE 12°45'30.23"N, 79°51'37.33"E
9 AAQ-9 Core Zone - 12°43'5.93"N, 79°51'03.91"E

Source: On-site monitoring/sampling by Accuracy Analabs Laboratory in association with
GTMS
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Figure 3.13 Toposheet showing ambient air quality monitoring station locations around 5 km radius from the proposed project site
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Table 3.17 Summary of AAQ Result

PM2s

Station ID Max Min Mean 98th Percentile | STDEV
AAQ-1 354 259 32.40 35.26 2.22
AAQ-2 27.2 22.4 25.08 27.02 1.10
AAQ-3 21.7 17.5 20.27 21.70 1.24
AAQ-4 23.8 20.7 22.30 23.66 0.79
AAQ-5 26.8 17.8 24.39 26.80 2.48
AAQ-6 22.7 17.4 20.10 22.65 1.25
AAQ-7 25.9 18.9 23.30 25.72 1.97
AAQ-8 25.7 20.2 23.52 25.72 1.66
AAQ-9 36.1 26.5 33.05 36.01 2.24

PMio

Station ID Max Min Mean | 98 Percentile | STDEV
AAQ-1 55.5 47.5 52.23 55.45 2.02
AAQ-2 47.1 42.7 45.23 47.01 1.35
AAQ-3 41.9 37.2 39.58 41.76 1.32
AAQ-4 43.0 38.9 40.99 42.82 1.12
AAQ-5 459 39.8 4343 45.53 1.40
AAQ-6 42.0 36.2 38.86 41.36 1.45
AAQ-7 46.6 42.5 44.68 46.55 1.20
AAQ-8 447 37.9 42.18 4461 1.70
AAQ-9 56.3 48.4 53.02 56.25 2.01

SO>

Station ID Max Min Mean | 98 Percentile | STDEV
AAQ-1 14.4 8.6 11.53 14.03 1.39
AAQ-2 10.8 5.1 8.70 10.52 1.35
AAQ-3 7.8 4.7 5.89 7.70 0.90
AAQ-4 7.7 4.9 6.48 7.65 0.69
AAQ-5 8.9 6.1 7.23 8.76 0.82
AAQ-6 6.8 52 6.08 6.80 0.49
AAQ-7 10.0 7.2 8.66 9.95 0.77
AAQ-8 10.5 6.7 8.63 10.41 0.96
AAQ-9 14.9 9.3 12.13 14.49 1.38

NO:

Station ID Max Min Mean | 98t Percentile | STDEV
AAQ-1 28.1 19.2 23.85 27.87 2.49
AAQ-2 25.6 19.8 22.24 25.19 1.63
AAQ-3 19.4 6.9 16.78 19.31 241
AAQ-4 20.7 16.4 18.75 20.56 1.41
AAQ-5 22.8 18.7 20.85 22.57 1.07
AAQ-6 214 15.6 18.70 21.03 1.28
AAQ-7 24.6 19.5 22.40 24.24 1.34
AAQ-8 259 17.7 21.72 24.89 1.75
AAQ-9 29 19.9 24.64 28.82 2.51
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Table 3.18 Maximum, Minimum, Average and 98" Percentile of Average

Air Pollutant Concentrations over the Study Area

Pollutant Concentration, pg/m?
S .No. Parameter PM:2s PMio SO2 NO:
1 Maximum 27.26 47.0 10.20 24.17
2 Minimum 20.81 41.23 6.42 17.08
3 Mean 24.93 44.47 8.37 21.10
4 98t percentile 27.17 46.82 10.03 23.83
5 NAAQ Norms 60 100 80 80

Figure 3.14 Bar chart showing maximum, minimum, and the average concentrations of

PM2.5 measured from the nine air quality monitoring stations within 5 km radius
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Figure 3.15 Bar chart showing maximum, minimum, and the average concentrations of
PM10 measured from the nine air quality monitoring stations within Skm radius

Figure 3.16 Bar chart showing maximum, minimum, and the average concentrations of NO2
measured from the nine air quality monitoring stations within 5 km radius
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Figure 3.17 Bar chart showing maximum, minimum, and the average concentrations of
SO2 measured from the nine air quality monitoring stations within Skm radius

Figure 3.18 Bar chart showing maximum, minimum, and the average concentrations of

pollutants in the atmosphere within Skm radius

59| Page



3.3.6 Results & Discussion

As per the monitoring data, PM o ranges from 41.23 pg/m? to 47.00pg/m>; PM2 s from
20.81pg/m? to 27.26 pg/m?; SO, from 6.42pug/m? to 10.20 pg/m*; NO, from 17.08 pg/m? to

24.17ug/m’. The concentration levels of the pollutants fall within the acceptable limits of
NAAQS prescribed by CPCB.
3.4 NOISE ENVIRONMENT

The vehicular movement on road and mining activities is the major sources of noise in

the study area, the environmental assessment of noise from the mining activity and vehicular

traffic can be undertaken by taking into consideration various factors like potential damage

to hearing, physiological responses, and annoyance and general community responses.

The main objective of noise monitoring in the study area is to establish the baseline

noise level and assess the impact of the total noise expected to be generated during the project

operations around the project site.

3.4.1 Identification of Sampling Locations

In order to assess the ambient noise levels within the study area, noise monitoring was

carried out at ten (10) locations covering commercial, residential, rural areas within the radius

of 5 km. A suitable noise monitoring methodology was chosen to meet the purpose and

objectives of the study.

Table 3.19 Details of Noise Monitoring Locations

S. | Location Monitoring Distance &

No Code Locations Direction Coordinates
1 N1 Sirudamur 0.92km NE 12°43°18.42”N 79°51°35.82”E
2 N2 Sirudamur 1.0km SE 12°43°06.83”N 79°51°40.96” E
3 N3 Kattankulam 3.0km SW 12°41°53.33”N 79°49°53.30” E
4 N4 Pazhaveri 4.10km NE 12°44°28.97”N 79°52°56.40”E
5 N5 Madhur 2.2km NNE 12°44°19.05”N 79°51°12.97’E
6 N6 Vayalakkavoor 3.52km NW 12°44°11.80”N 79°49°23.81”E
7 N7 Edamichi 4.0km SE 12°41°20.08”N 79°52°26.90”E
8 N8 Thirumukkudal 4.4km NNE 12°45°29.69”N 79°51°37.19”E
9 N9 Core Zone - 12°43'04.30"N 79°51'05.17"E
10 N10 Neerkundram 0.72km SE 12°42'46.31"N 79°51'20.48"E

Source: On-site monitoring/sampling by Accuracy Analabs Laboratory in association with

GTMS
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3.4.2 Method of Monitoring

Digital Sound Level Meter was used for the study. All reading was taken on the ‘A-
Weighting’ frequency network at a height of 1.5 meters from ground level. The sound level
meter does not give a steady and consistent reading and it is quite difficult to assess the actual
sound level over the entire monitoring period. To mitigate this shortcoming, the Continuous
Equivalent Sound level indicated by Leq, is used. Equivalent sound level, ‘Leq’, can be
obtained from variable sound pressure level, ‘L’, over a time period by using following
equation. The equivalent noise level is defined mathematically as below:

Leq=10 Log L/ T} (10Ln/10)

Where L = Sound pressure level at function of time dB (A), T = Time interval of observation

Measured noise levels, displayed as a function of time, is useful for describing the
acoustical climate of the community. Noise levels recorded at each station with a time interval
of about 60 minutes are computed for equivalent noise levels. Equivalent noise level is a
single number descriptor for describing time varying noise levels.
3.4.3 Analysis of Ambient Noise Level in the Study Area

The Digital Sound pressure level has been measured by a sound level meter (Model:
HTC SL-1352). An analysis of the different Leq data obtained during the study period has
been made. Variation was noted during the day-time as well as night-time. The results are
presented in below Table 3.20.

Table 3.20 Ambient Noise Quality Result

Noise level (dB (A)
S. Locations Leq) Ambient Noise
No. Day Night Standards
Time Time
1 Project Area near 48.6 36.5
2 Sirudamur 45.6 35.6 Residential
3 Kattankulam 42.5 30.9 Day Time— 55 dB (A)
4 Pazhaveri 42.9 31.5 Night Time- 45 dB (A)
5 Sirudamur 40.2 29.8 )
6 Vayalakkavoor 39.8 30.8 I'ndustnal
7 Edamichi 38.0 27.6 Day Time- 75 dB (A)
8 Thirumukkudal 44.9 33.0 Night Time-70 dB (A)
9 Core Zone 50.05 37.11
10 Neerkundram 45.54 33.8

Source: On-site monitoring/sampling by Accuracy Analabs Laboratory in association with GTMS
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Figure 3.19 Toposheet showing noise level monitoring station locations around Skm radius from the proposed project site
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Figure 3.20 Bar chart showing day time noise levels measured in core and buffer zones

Figure 3.21 Bar chart showing night time noise levels measured in core and buffer zones
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3.4.4 Results & Discussion

Ambient noise levels were measured at 10 locations around the proposed project area.
Noise levels recorded in core zone during day time was 50.05.6 dB (A) Leq and during night
time was 37.11 dB (A) Leq. Noise levels recorded in buffer zone during day time varied from
38 to 48.6dB (A) Leq and during night time from 27.6 to 36.5 dB (A) Leq. Thus, the noise
level for industrial and residential area meets the requirements of CPCB.
3.5 BIOLOGICAL ENVIRONMENT

Ecology is a branch of science which dealing the relations and interactions between

organisms and their environment. An ecological survey of the study area was conducted,
particularly with reference to listing of species and assessment of the existing baseline
ecological conditions in the study area. The main objective of biological study is to collect
the baseline data regarding flora and fauna in the study area. Data has been collected through
extensive survey of the area with reference to flora and fauna. Information is also collected
from different sources i.e., government departments such as District Forest Office,
Government of Tamil Nadu. On the basis of onsite observations as well as forest department
records the checklist of flora and fauna was prepared.

3.5.1 Study area
As the proposed project with the extent of 1.62 ha has an impact on diversity of flora

and fauna of the study area including core area and buffer area of 10 km radius from the
periphery of the lease area, a detailed biological study was carried out over the study area.
The following methods were applied during the baseline study of flora, fauna and diversity
assessment.

3.5.2 Objectives
The present study was undertaken with the following objectives:

¢ To study the likely impact of the proposed mining project on the local biodiversity
and to suggest mitigation measures, if required, for vulnerable biota.

¢ To assess the nature and distribution of vegetation (Terrestrial and Aquatic) in and
around the mining activity.

¢ To collect details of flora and fauna, Endemic, Rare, Endangered and Threatened
(RET Species) separately from the core and buffer area and to clearly indicate the

schedule of fauna present.
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¢ To prepare the necessary plan along with budgetary provisions for their conservation
in consultation with State Forest and Wildlife Department and details furnished, in
case of any schedule- I fauna found in the study area.

% To devise effective management & conservation measures for biodiversity.

3.5.3 Site selection
Selection of sampling locations was made with reference to topography, land use,

vegetation pattern, etc. The observations were taken on natural vegetation, roadside
plantation and non-forest area (agricultural field, in plain areas, Village wasteland, etc.) for
quantitative representation of different species. A methodology of Sampling Flora and fauna
studies were carried out during the Pre monsoon season to assess the list of terrestrial plant
and animal species that occur in the core area and the buffer area up to 10 km radius from the
project site. No damage is created to flora and fauna during the sampling.

In order to provide representative ecological status for the study area, the 10-km
buffer zone has been divided into four quartiles for biodiversity sampling, i.e., NE (Quartile-
1), NW (Quartile-2) SW (Quartile-3) and SE (Quartile-4). Each of the quartiles have been
examined for representative flora on randomly sampled quadrats for trees (25x25-m), shrubs
(10x10-m) and herbs (2x2-m) depending upon prevailing geographical conditions and bio-
diversity aspects of study area.

3.5.4 Quadrats Method
Quadrats of 25 x 25m were laid down randomly within core and 10km buffer area; each

quadrat was laid to assess the trees (>5 cm GBH) and one, 10 x 10m sub-quadrat nested
within the quadrat for shrubs. The quadrats were laid randomly to cover the area to maximize
the sampling efforts and minimize the species homogeneity, such as small stream area, trees
in agricultural bunds, tank bunds, farm forestry plantations, wildlife areas, natural forest area,
avenue plantations, house backyards, etc. In each quadrat individuals belonging to tree (25 x
25m) and shrub (10 x 10m) were recorded separately and have been identified on the field.

3.5.5 Phyto-Sociological Survey
Phyto sociological parameters, such as Density, Frequency, Abundance and

Importance Value Index of individual species (Trees) were determined in randomly placed
quadrate of different sizes in the study area. Relative frequency, and relative density were
calculated and the sum of these three represented Importance Value Index (IVI) for various
species. For shrubs, herbs and grasses, Density, Frequency, Relative Density & Relative
Frequency were found. Sample plots were selected in such a way to get maximum

representation of different types of vegetation and plots were laid out in different part of the
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study area of 10 km radius. Analysis of the vegetation will help in determining the relative
importance of each species in the study area and to reveal if any economically valuable species
is threatened in the process.

Table 3.21 Calculation of Density, Frequency (%), Dominance, Relative Density,
Relative Frequency, Relative Dominance & Important Value Index

Parameters Formula
Density Total No. of individuals of species/ Total No. of Quadrats used in
sampling
Frequency (%) | (Total No. of Quadrats in which species occur/ Total No. of Quadrats
studied)100
Abundance Total No. of individuals of species/ No. of Quadrats in which they occur
Relative Density | (Total No. of individuals of species/Sum of all individuals of all species)
*100
Relative (Total No. of Quadrats in which species occur/ Total No. of Quadrats

Frequency occupied by all species) * 100
Important Value | Relative Density + Relative Frequency
Index

3.5.5.1 Shannon — Wiener Index, Evenness and Richness

Biodiversity index is a quantitative measure that reflects how many different types of
species, there are in a dataset, and simultaneously takes into account how evenly the basic
entities (such as individuals) are distributed among those types of species. The value of
biodiversity index increases both when the number of types increases and when evenness
increases. For a given number of type of species, the value of a biodiversity index is maximized
when all type of species is equally abundant.

Table 3.22 Calculation of Species Diversity by Shannon — Wiener Index, Evenness and

Richness
Description Formula
Species diversity — H=E [(p)*In(pi)]
Shannon — Wien Where pi: Proportion of total sample represented by species
Index i: number of individuals of species i/ total number
samples
Evenness H/H max

Hmax = In(s)= maximum diversity possible
S=No. of species

Species Richness by RI=S-1/InN

Margalef Where S = Total Number of species in the community
N = Total Number of individuals of all species in the
community
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3.5.6 Flora
Flora study was conducted using the above said methodology to inventory the existing

terrestrial plants in both core and buffer zones. Details of plants have been described in the
succeeding sections.
3.5.6.1 Flora in Core Zone

Taxonomically a total of 21 species belonging to 17 families have been recorded from
the core mining lease area. The lease applied area is flat terrain. Based on habitat classification
of the enumerated plants the majority of species were Climbers, Grass, Herbs, (12) followed
by trees (05) Shrub (04) and the result of core zone of flora studies shows that Fabaceae and
Lamiaceae are the main dominating species and Species Richness (margalef Index) in the study
area it mentioned in Table 3.23-3.25. Moreover, no species are found as threatened category.
The proposed lease area following plant types such as Prosopis juliflora, Holoptelea
integrifolia, Borassus flabellifer, Azadirachta indica, Phoenix Reclinata is abundant in meagre
amount. The project proponent plan to removing all the trees and regeneration in the adjacent
safety area. The regenerated trees are possible to growing only for forty percentage, hence we
recommend to project proponent 1:10 ratio of new seedling planning to established within the
safety barriers, nearest forests land, road side and government Porampoke lands
3.5.6.2 Flora in Buffer Zone

Similar type of environment also in buffer area but with more flora diversity compare
than core zone area because nearby agriculture land but presently there are no cultivation. It
contains a total of 91 species belonging to 41 families have been recorded from the buffer zone.
The floral (81) varieties among them Trees (31), shrubs (18) and herbs (20) and Climbers (12)
Creepers (5), Grasses (4) Cactus (1) were identified. The result of buffer zone of flora studies
shows that Fabaceae and Poaceae, are the main dominating species and Species Richness
(margalef Index) in the study area it mentioned in Table 3.26-3.28. There is no Rare,
Endangered and Threatened Flora species in mining area and their surrounding area. Details of

flora with the scientific name were mentioned in Table 3.26.
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Table 3.23 Flora in Core Zone

© s SE | © _ 2
@ : g 3 s S |, |5 g
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Tree
1 Velikathan maram Prosopis juliflora Fabaceae 3 2 5 0.6 | 40.0 | 1.5 17.6 16.7 34.3 | Not Listed
2 Aya Maram Holoptelea integrifolia Ulmaceae 2 1 5 04 | 200 | 2.0 11.8 8.3 20.1 | Not Listed
3 Panai maram Borassus flabellifer Arecaceae 4 3 5 0.8 1600 | 1.3 | 235 25.0 48.5 | Not Listed
4 Vembu Azadirachta indica Meliaceae 5 4 5 1.0 | 80.0 | 1.3 | 294 333 62.7 | Not Listed
5 Eshamaram Phoenix Reclinata Arecaceae 2 2 5 06 | 400 | 15 | 17.6 16.7 34.3 | Not Listed
6 Erukku Calotropis gigantea Apocynaceae 5 10 0.6 | 500 | 1.2 | 214 20.8 42.3 | Not Listed
7 Avarai Senna auriculata Fabaceae 9 8 10 109 | 800 | 1.1 | 32.1 333 65.5 | Not Listed
8 Sappathikalli Cereus pterogonus Cactaceae 8 7 10 1 08 | 70.0 | 1.1 | 28.6 29.2 57.7 | Not Listed
9 Unichedi Lantana camara Verbenaceae 5 4 10 | 05 400 | 1.3 17.9 16.7 34.5 | Not Listed
10 Thumbai Leucas aspera Lamiaceae 6 5 15 041333 |12 6.0 5.8 11.8 | Not Listed
11 Poolai poondu Aerva lanata Amaranthaceae 7 6 15 105400 | 1.2 7.0 7.0 14.0 | Not Listed
12 Korai Cyperus rotundus Cyperaceae 5 4 15 103|267 |13 5.0 4.7 9.7 | Not Listed
13 Nerunji Tribulus terrestris Zygophyllales 8 7 15 051467 | 1.1 8.0 8.1 16.1 | Not Listed
14 Nayuruv Achyranthes aspera Amaranthaceae 6 5 15 041333 |12 6.0 5.8 11.8 | Not Listed
15 Pink Blumea Blumea axillaris Asteraceae 5 4 15 03] 267 | 13 5.0 4.7 9.7 | Not Listed
16 Rail Pindu Croton bonplandianus | Euphorbiaceae 6 5 15 104|333 |12 6.0 5.8 11.8 | Not Listed
17 | Communist pacha | Chromolaena odorata Asteraceae 7 6 15 105 400 | 1.2 7.0 7.0 14.0 | Not Listed
18 veattukayapundu Tridax Procumbens Asteraceae 8 7 15 0.5 | 467 | 1.1 8.0 8.1 16.1 | Not Listed
19 Mosukkattan Passiflora foetida Passifloraceae 6 5 15 04 | 333 | 1.2 6.0 5.8 11.8 | Not Listed
20 Perandai Cissus quadrangularis Vitaceae 9 8 15 0.6 | 533 | 1.1 9.0 9.3 18.3 | Not Listed
21 Arugam Pill Cynodon dactylon Poaceae 10 9 15 1071600 | 1.1 10.0 10.5 20.5 | Not Listed
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Table 3.24 Calculation of Species Diversity in Core Zone

S.N | Common name Scientific name No. of | Pi In (Pi) Pix in
0 Species (Pi)
Tree
1 Velikathan maram Prosopis juliflora 3 0.18 -1.73 -0.31
2 Aya Maram Holoptelea integrifolia 2 0.12 -2.14 -0.25
3 Panai maram Borassus flabellifer 4 0.24 -1.45 -0.34
4 Vembu Azadirachta indica 5 0.29 -1.22 -0.36
5 Eshamaram Phoenix Reclinata 2 0.12 -2.14 -0.25
H (Shannon Diversity Index) =1.54
Shrubs
6 Erukku Calotropis gigantea 6 0.21 -1.54 -0.33
7 Avarai Senna auriculata 9 0.32 -1.13 -0.36
8 Sappathikalli Cereus pterogonus 8 0.29 -1.25 -0.36
9 Unichedi Lantana camara 5 0.18 -1.72 -0.31
H (Shannon Diversity Index) =1.36
Herbs
10 Thumbai Leucas aspera 6 0.07 -2.63 -0.19
11 Poolai poondu Aerva lanata 7 0.08 -2.47 -0.21
12 Korai Cyperus rotundus 5 0.06 -2.81 -0.17
13 Nerunji Tribulus terrestris 8 0.10 -2.34 -0.23
14 Nayuruv Achyranthes aspera 6 0.07 -2.63 -0.19
15 Pink Blumea Blumea axillaris 5 0.06 -2.81 -0.17
16 Rail Pindu Croton bonplandianus 6 0.07 -2.63 -0.19
17 Communist pacha Chromolaena odorata 7 0.08 -2.47 -0.21
18 veattukayapundu Tridax Procumbens 8 0.10 -2.34 -0.23
19 Mosukkattan Passiflora foetida 6 0.07 -2.63 -0.19
20 Perandai Cissus quadrangularis 9 0.11 -2.22 -0.24
21 Arugam Pill Cynodon dactylon 10 0.12 -2.12 -0.25
H (Shannon Diversity Index) =2.46
Table 3.25 Species Richness in Core Zone
Details H H max Evenness ?1{)/:::-;11: ;cll::lis;)
Tree 1.54 1.61 0.96 1.44
Shrubs 1.36 1.61 0.98 0.90
Herbs 2.46 2.48 9.99 2.49
12
10
8
6
4
2
, N [ ] = ]
H H max Evenness Species Richness
HTree Shrubs Herbs

Figure 3.23 Floral diversity species Richness (Index) in Core zone
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Table 3.26 Flora in Buffer Zone

2 £ 2 5 2 |5, Sls| % .. g
Z z g 2 28 5582%5| 8| 5 | 2| o |22 =2 | S5&
v 5 £ E SE|ESREE|lS| 5| 2| & |22 =g
— 5 i = =) = 2 < = - S
0%} o =2 o
TREE

1 Vembu Azadirachta indica Meliaceae 2 1 10 | 0.2 | 10.0 | 2.0 2.0 1.4 3.4 | Not Listed
2 Pongam oiltree Pongamia pinnata Fabaceae 4 3 10 | 04 | 30.0 | 1.3 4.0 4.3 8.2 | Not Listed
3 Karuvelam Acacia nilotica Mimosaceae 2 1 10 | 0.2 | 10.0 | 2.0 2.0 1.4 3.4 | Not Listed
4 Thennai maram Cocos nucifera Arecaceae 3 2 10 | 03 | 200 | 1.5 3.0 2.9 5.8 | Not Listed
5 Puliyamaram Tamarindus indica Legumes 2 1 10 | 0.2 | 10.0 | 2.0 2.0 1.4 3.4 | Not Listed
6 Athi Ficus recemosa Moraceae 3 2 10 | 03 | 200 | 15 3.0 2.9 5.8 | Not Listed
7 Vazhaimaram Musa Musaceae 5 4 10 | 0.5 | 400 | 1.3 5.0 5.7 10.7 | Not Listed
8 Nettilinkam Polylathia longifolia Annonaceae 3 2 10 | 03 | 20.0 | 1.5 3.0 2.9 5.8 | Not Listed
9 Amanakku Ricinus communis Euphorbiaceae 2 1 10 | 0.2 | 10.0 | 2.0 2.0 1.4 3.4 | Not Listed
10 Perumungil Bambusa bambos Poaceae 4 3 10 | 04 | 300 | 1.3 4.0 4.3 8.2 | Not Listed
11 Karungali Acacia sundra Legumes 2 1 10 | 0.2 | 10.0 | 2.0 2.0 1.4 3.4 | Not Listed
12 Sapota Manilkara zapota Sapotaceae 4 3 10 | 0.4 | 30.0 | 1.3 4.0 4.3 8.2 | Not Listed
13 Eucalyptus Eucalyptus globules Myrtaceae 2 1 10 | 0.2 | 10.0 | 2.0 2.0 1.4 3.4 | Not Listed
14 Navalmaram Sygygium cumini Myrtaceae 3 2 10 | 03 | 20.0 | 1.5 3.0 2.9 5.8 | Not Listed
15 | Ezhumuchaipalam Citrus lemon Rutaceae 5 4 10 | 0.5 | 40.0 | 1.3 5.0 5.7 10.7 | Not Listed
16 Alamaram Ficus benghalensis Moraceae 2 1 10 | 0.2 | 10.0 | 2.0 2.0 1.4 3.4 | Not Listed
17 Panai maram Borassus flabellifer Arecaceae 3 2 10 | 03 | 20.0 | 1.5 3.0 2.9 5.8 | Not Listed
18 Manga Mangifera indica Anacardiaceae 4 3 10 | 0.4 | 30.0 | 1.3 4.0 4.3 8.2 | Not Listed
19 Thekku Tectona grandis Verbenaceae 2 1 10 | 0.2 | 10.0 | 2.0 2.0 1.4 3.4 | Not Listed
20 Nelli Emblica officinalis Phyllanthaceae 5 4 10 | 0.5 | 40.0 | 1.3 5.0 5.7 10.7 | Not Listed
21 | Karuvelam maram Vachellia nilotica Fabaceae 4 3 10 0.4 | 300 | 1.3 4.0 4.3 8.2 | Not Listed
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22 Vadanarayani Delonix elata Fabaceae 3 2 10 | 03 | 20.0 | 1.5 3.0 2.9 5.8 | Not Listed
23 Marudaani Lawsonia inermis Lythraceae 5 4 10 | 0.5 | 40.0 | 1.3 5.0 5.7 10.7 | Not Listed
24 Pappali maram Carica papaya L Caricaceae 4 3 10 | 04 | 30.0 | 1.3 4.0 4.3 8.2 | Not Listed
25 Nochi Vitex negundo Verbenaceae 3 2 10 | 03 | 20.0 | 1.5 3.0 2.9 5.8 | Not Listed
26 Vilvam Aegle marmelos Rutaceae 2 1 10 | 0.2 | 10.0 | 2.0 2.0 1.4 3.4 | Not Listed
27 Nuna maram Morinda citrifolia Rubiaceae 4 3 10 | 04 | 300 | 1.3 4.0 43 8.2 | Not Listed
28 Koyya Psidium guajava Myrtaceae 5 4 10 | 0.5 | 40.0 | 1.3 5.0 5.7 10.7 | Not Listed
29 Seethapazham Annona reticulata Annonaceae 4 3 10 04 | 300 | 1.3 4.0 4.3 8.2 Not Listed
30 vagai albizia lebbeck Fabaceae 3 2 10 | 03 | 20.0 | 1.5 3.0 2.9 5.8 | Not Listed

Savuku Casuarina Casuarinaceae | 2 1 10 | 02] 100 [20| 20 | 14 | 34 | NotListed
31 equisetifolia

SHRUBS
32 Avarai Senna auriculata Fabaceae 7 6 15 0.5 | 400 | 1.2 5.8 5.9 11.7 | Not Listed
33 Sundaika Solanum torvum Solanaceae 8 7 15 0.5 | 46.7 | 1.1 6.7 6.9 13.5 | Not Listed
34 Arali Nerium indicum Apocynaceae 9 8 15 0.6 | 533 | 1.1 7.5 7.8 15.3 | Not Listed
35 Idlipoo Xoracoc cinea Rubiaceae 6 5 15 04 | 333 | 1.2 5.0 4.9 9.9 | Not Listed
36 Neermulli Hydrophila Acanthaceae 7 6 15 | 051|400 | 12| 58 | 59 | 117 | Nothisted
auriculata
37 Icham Phoenix pusilla Arecaceae 5 4 15 03] 267 | 1.3 4.2 3.9 8.1 Not Listed
. Chaturakalli Euphorbia Euphorbiaceac | 8 7 15 | 05| 467 | 11| 67 | 69 | 135 | NotListed
antiquorum
39 Kattamanakku Jatropha curcas Euphorbiaceae 6 5 15 04 | 333 | 1.2 5.0 4.9 9.9 | Not Listed
40 Thuthi Abutilon indicum Meliaceae 7 6 15 0.5 | 400 | 1.2 5.8 5.9 11.7 | Not Listed
4 Chemparuthi Hibiscu rosa- Malvaceae 8 7 15 | 05467 | 11| 67 | 69 | 135 | Notlisted
sinensis

42 Kundumani Abrus precatorius Fabaceae 6 5 15 |04 333 |12 5.0 4.9 9.9 | Not Listed
43 Erukku Calotropis gigantea Apocynaceae 7 6 15 0.5 | 400 | 1.2 5.8 5.9 11.7 | Not Listed
44 Kealaka carissa carandas Apocynaceae 5 4 15 031267 |13 4.2 3.9 8.1 Not Listed
45 cirututti Hibiscus vitifolius Malvaceae 6 5 15 04 | 333 | 1.2 5.0 4.9 9.9 | Not Listed
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46 rigida Ehretia rigida Boraginaceae 7 6 15 0.5 | 400 | 1.2 5.8 5.9 11.7 | Not Listed
47 Marul-umattai Xanth.l . Asteraceae 5 4 15 03] 267 | 13 4.2 3.9 8.1 Not Listed
strumartum L
48 Venmalar Ligustrum vulgare Oleaceae 6 5 15 04 | 333 | 1.2 5.0 4.9 9.9 | Not Listed
49 Unishedi Lantana camara Verbenaceae 7 6 15 0.5 ] 40.0 | 1.2 5.8 59 11.7 | Not Listed
HERBS&CLIMBER &CREEPER &GRASSES
50 Nayuruv Achyranthes aspera | Amaranthaceae 6 5 25 02| 0.1 | 0.1 0.4 87.5 | 7.9 | Not Listed
51 | Veetukaayapoondu | Tridax procumbens Asteraceae 7 6 25 03240 | 1.2 2.5 2.4 4.9 Not Listed
52 Koraikkilangu Cyperus articulates Cyperaceae 5 4 25 02 ] 160 | 1.3 1.8 1.6 3.4 | Not Listed
53 Kuppaimeni Acalypha indica Euphorbiaceae 7 6 25 | 03] 240 | 1.2 2.5 2.4 4.9 | Not Listed
54 Chempu Colocasia indica Araceae 6 5 25 0.2 | 200 | 1.2 2.1 2.0 4.1 Not Listed
55 Karisilanganni Eclipta prostata Asteraceae 8 7 25 103 ] 28.0 | 1.1 2.8 2.8 5.7 | Not Listed
56 Korai Cyperus rotundus Cyperaceae 6 5 25 0.2 | 200 | 1.2 2.1 2.0 4.1 Not Listed
57 Kunnakora Cyperus compressus Cyperaceae 8 7 25 0.3 | 28.0 | 1.1 2.8 2.8 5.7 | Not Listed
58 Milagai Capsicum frutescens Solanaceae 7 8 25 0.3 | 320 | 09 2.5 33 5.7 | Not Listed
| Kanamvazha Commelina Commelinaceae | 6 5 25 [02]200 12| 21 | 20 | 41 | Notkisted
benghalensis
60 Nai kadugu Celome viscosa Capparidaceae 5 4 25 02 1] 160 | 1.3 1.8 1.6 3.4 | Not Listed
61 Thumbai Leucas aspera Lamiaceae 7 6 25 | 03] 240 | 1.2 2.5 2.4 4.9 | Not Listed
62| Parttiniyam Parthenium Asteraceae 6 s | 25 |02]200|12] 21 | 20 | 41 | Netlisted
hysterophorus
63 Mukurattai Boerhavia diffusa Nyctaginaceae 5 4 25 02 ] 160 | 1.3 1.8 1.6 3.4 | Not Listed
64 Thulasi Ocimum tenuiflorum Lamiaceae 9 8 25 04 | 320 | 1.1 3.2 33 6.4 | Not Listed
65 Manathakkali Solanumnigrum Solanaceae 8 7 25 0.3 | 28.0 | 1.1 2.8 2.8 5.7 | Not Listed
66 Kumipoondu Gomphrena Amaranthaceae | 6 5 25 102200 12| 21 | 20 | 4y | Nothisted
celosioides
67 Kattuthulasi Ocimum sanctum Lamiaceae 9 8 25 04 | 320 | 1.1 3.2 33 6.4 | Not Listed
68 Kattukolingi Tephrosia purpurea Fabaceae 7 6 25 | 03] 240 | 1.2 2.5 2.4 4.9 | Not Listed
69 Wight, Contrib Blumea axillaris Asteraceae 6 5 25 0.2 | 200 | 1.2 2.1 2.0 4.1 Not Listed
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70 Kovai Coccinia grandis Cucurbitaceae 5 4 25 02 ] 160 | 1.3 1.8 1.6 3.4 | Not Listed

7 Perandai Clssus Vitaceae 9 8 | 25 | 04320 11| 32 | 33 | 64 | Notlistd
quadrangularis

721 Mudakkotan Cardiospermum Sapindaceac | 6 s | 25 02200 12| 21 | 20 | a1 | Notlisted

helicacabum

73 Karkakartum Clitoria ternatea Fabaceae 7 6 25 03] 240 | 1.2 2.5 2.4 4.9 | Not Listed

74 Nannari Hemidesmus indicus | Asclepiadaceae 5 4 25 02 | 160 | 1.3 1.8 1.6 34 Not Listed

75 Kovakkai Coccinia grandis (L.)| Cucurbitaceae 6 5 25 0.2 | 200 | 1.2 2.1 2.0 4.1 Not Listed

76 Malli Jasmininm Oleaceae 7 6 | 25 | 03] 240 | 12| 25 | 24 | 49 | Notlisted
augustifolium

| Musumusukkai Mukia Cucurbitaceae | 8 7 25 (03| 280 | 11| 28 | 28 | 57 | Notbistd
maderaspatana

Mosukk . Li
7 osukkattan Passiflora foetida | Passifloraceae | 7 6 | 25 |03]240 | 12| 25 | 24 | 49 | Notlisted
Poonaipiduku

80 Ptruukodi Helinus integrifolius Rhamnaceae 6 5 25 0.2 | 200 | 1.2 2.1 2.0 4.1 Not Listed

81 Kattuppirantai Causonis trifolia Vitaceae 7 6 25 03] 240 | 1.2 2.5 24 4.9 | Not Listed

82 Vallikeerai Ipomoea aquatica Convolvulaceae 5 4 25 0.2 ] 160 | 1.3 1.8 1.6 3.4 | Not Listed

83 Siru Puladi Desmodium Fabaceae 6 5 25 | 02]200 | 12| 21 | 20 | 41 | Not Listed

triflorum

84 Sithrapaalavi Euphorbia prostrata | Euphorbiaceae 7 6 25 03] 240 | 1.2 2.5 2.4 4.9 | Not Listed

85 Korai Cyperus rotandus Poaceae 6 5 25 |02 ] 200 |12 2.1 2.0 4.1 Not Listed

86 | Malai Mookuthi 1)) itobata | Asteraceae 7 6 | 25 |03]240 | 12| 25 | 24 | 49 | Notlisted

Poondu
87 Nellu Oryza sativa Poaceae 9 8 25 04 | 320 | 1.1 3.2 33 6.4 | Not Listed
88 Pullu Eragrostis Poaceae 10 9 25 | 04360 | 11| 35 | 37 | 72 | Nothisted
ferruginea

89 Chevvarakupul Chloris barbata Amaranthaceae 8 7 25 0.3 | 280 | 1.1 2.8 2.8 5.7 | Not Listed

90 Arugampul Cynodon dactylon Poaceae 11 10 25 0.4 | 400 | 1.1 3.9 4.1 7.9 | Not Listed

o1 kathalai Opuntia Cactaceae 9 8 25 | 04]320| 11| 32 | 33 | 64 | NotListed
guatemalensis
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Table 3.27 Calculation of Species Diversity in buffer Zone

S.No Common name Scientific name No. of . .| Pixin
. Pi In (Pi) .
Species (Pi)
Tree
1 Vembu Azadirachta indica 2 0.02 -3.92 | -0.08
2 Pongam oiltree Pongamia pinnata 4 0.04 -3.23 | -0.13
3 Karuvelam Acacia nilotica 2 0.02 -3.92 | -0.08
4 Thennai maram Cocos nucifera 3 0.03 -3.52 | -0.10
5 Puliyamaram Tamarindus indica 2 0.02 -3.92 | -0.08
6 Athi Ficus recemosa 3 0.03 -3.52 | -0.10
7 Vazhaimaram Musa 5 0.05 -3.01 | -0.15
8 Nettilinkam Polylathia longifolia 3 0.03 -3.52 | -0.10
9 Amanakku Ricinus communis 2 0.02 -3.92 | -0.08
10 Perumungil Bambusa bambos 4 0.04 -3.23 | -0.13
11 Karungali Acacia sundra 2 0.02 -3.92 | -0.08
12 Sapota Manilkara zapota 4 0.04 -3.23 | -0.13
13 Eucalyptus Eucalyptus globules 2 0.02 -3.92 | -0.08
14 Navalmaram Sygygium cumini 3 0.03 -3.52 | -0.10
15 Ezhumuchaipalam Citrus lemon 5 0.05 -3.01 | -0.15
16 Alamaram Ficus benghalensis 2 0.02 -3.92 | -0.08
17 Panai maram Borassus flabellifer 3 0.03 -3.52 | -0.10
18 Manga Mangifera indica 4 0.04 -3.23 | -0.13
19 Thekku Tectona grandis 2 0.02 -3.92 | -0.08
20 Nelli Emblica officinalis 5 0.05 -3.01 | -0.15
21 Karuvelam maram Vachellia nilotica 4 0.04 -3.23 | -0.13
22 Vadanarayani Delonix elata 3 0.03 -3.52 | -0.10
23 Marudaani Lawsonia inermis 5 0.05 -3.01 | -0.15
24 Pappali maram Carica papaya L 4 0.04 -3.23 | -0.13
25 Nochi Vitex negundo 3 0.03 -3.52 | -0.10
26 Vilvam Aegle marmelos 2 0.02 -3.92 | -0.08
27 Nuna maram Morinda citrifolia 4 0.04 -3.23 | -0.13
28 Koyya Psidium guajava 5 0.05 -3.01 | -0.15
29 Seethapazham Annona reticulata 4 0.04 -3.23 | -0.13
30 vagai albizia lebbeck 3 0.03 -3.52 | -0.10
31 Savuku Casuarina 2 0.02 | -3.92| -0.08
equisetifolia
H (Shannon Diversity Index) =3.38
Shrubs
32 Avarai Senna auriculata 7 0.06 -2.84 | -0.17
33 Sundaika Solanum torvum 8 0.07 -2.71 | -0.18
34 Arali Nerium indicum 9 0.08 -2.59 | -0.19
35 Idlipoo Xoracoc cinea 6 0.05 -3.00 | -0.15
36 Neermulli Hydrophila 7 0.06 | -2.84 | -0.17
auriculata
37 Icham Phoenix pusilla 5 0.04 -3.18 | -0.13
38 Chaturakalli Euphorbia 8 0.07 | -2.71| -0.18
antiquorum
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39 Kattamanakku Jatropha curcas 6 0.05 -3.00 | -0.15
40 Thuthi Abutilon indicum 7 0.06 -2.84 | -0.17
41 Chemparuthi Hibiscu rosa- 8 0.07 | -2.71| -0.18
sinensis
42 Kundumani Abrus precatorius 6 0.05 -3.00 | -0.15
43 Erukku Calotropis gigantea 7 0.06 -2.84 | -0.17
44 Kealaka carissa carandas 5 0.04 -3.18 | -0.13
45 cirututti Hibiscus vitifolius 6 0.05 -3.00 | -0.15
46 rigida Ehretia rigida 7 0.06 -2.84 | -0.17
47 Marul-umattai Xanthium 5 0.04 | -3.18| -0.13
strumarium L
48 Venmalar Ligustrum vulgare 6 0.05 -3.00 | -0.15
49 Unishedi Lantana camara 7 0.06 -2.84 | -0.17
H (Shannon Diversity Index) =2.88
HERBS&CLIMBER &CREEPER &GRASSES
50 Nayuruv Achyranthes aspera 6 0.02 -3.86 -0.08
51 Veetukaayapoondu Tridax procumbens 7 0.02 -3.71 -0.09
52 Koraikkilangu Cyperus articulates 5 0.02 -4.04 | -0.07
53 Kuppaimeni Acalypha indica 7 0.02 -3.71 -0.09
54 Chempu Colocasia indica 6 0.02 -3.86 -0.08
55 Karisilanganni Eclipta prostata 8 0.03 -3.57 | -0.10
56 Korai Cyperus rotundus 6 0.02 -3.86 -0.08
57 Kunnakora Cyperus compressus 8 0.03 -3.57 -0.10
58 Milagai Capsicum frutescens 7 0.02 -3.71 -0.09
> Kanamvazha Commelina © o0z | -38 | -008
benghalensis
60 Nai kadugu Celome viscosa 5 0.02 -4.04 -0.07
61 Thumbai Leucas aspera 7 0.02 -3.71 -0.09
62 Parttiniyam Parthenium 6
hysterophorus 0.02 -3.86 -0.08
63 Mukurattai Boerhavia diffusa 5 0.02 -4.04 | -0.07
64 Thulasi Ocimum tenuiflorum 9 0.03 -3.46 -0.11
65 Manathakkali Solanumnigrum 8 0.03 -3.57 -0.10
66 Kumipoondu Gomphrena 6
celosioides 0.02 -3.86 -0.08
67 Kattuthulasi Ocimum sanctum 9 0.03 -3.46 -0.11
68 Kattukolingi Tephrosia purpurea 7 0.02 |-3.71 -0.09
69 Wight, Contrib Blumea axillaris 6 0.02 |-3.86 -0.08
70 Kovai Coccinia grandis 5 0.02 |-4.04 -0.07
71 Perandai Cissus 9
quadrangularis 0.03 -3.46 -0.11
72 Cardiospermum 6
Mudakkotan helicacabum 002 |3.86 | -0.08
73 Karkakartum Clitoria ternatea 7 0.02 |-3.71 -0.09
74 Nannari Hemidesmus indicus 5 0.02 |-4.04 -0.07
75 . Coccinia grandis 6
Kovakkai (L.)g 002 |-386 | -0.08
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76 Malli Jasminum 7
augustifolium 0.02 |-3.71 -0.09
78 . Mukia 8
Musumusukkai maderaspatana 0.03 |-3.57 -0.10
79 Mosukkattan . . 7
Poonaipiduku Fassiflora foetida 002 |-3.71 | -0.09
80 Ptruukodi Helinus integrifolius 6 0.02 |-3.86 -0.08
81 Kattuppirantai Causonis trifolia 7 0.02 |-3.71 -0.09
82 Vallikeerai Ipomoea aquatica 5 0.02 |-4.04 -0.07
83 Siru Puladi Desmodium 6
triflorum 0.02 |-3.86 -0.08
84 Sithrapaalavi Euphorbia prostrata 7 0.02 |-3.71 -0.09
85 Korai Cyperus rotandus 6 0.02 |-3.86 -0.08
86 Mookuthi Poondu Wedelia trilobata 7 0.02 |-3.71 -0.09
87 Nellu Oryza sativa 9 0.03 -3.46 -0.11
88 Eragrostis 10
Pullu ferruginea 0.04 |-3.35 -0.12
89 Chevvarakupul Chloris barbata 8 0.03 -3.57 | -0.10
90 Arugampul Cynodon dactylon 11 0.04 |-3.25 -0.13
1 Kathalai Opuniia. 9 003 |-346 | -0.11
guatemalensis
H (Shannon Diversity Index) =3.69
Table 3.28 Species Richness (Index) in Buffer Zone
Species
Details H H max Evenness Richness
Tree 3.38 3.43 0.98 6.50
Shrubs 2.88 2.89 1.00 3.55
Herbs 3.69 3.71 0.99 7.08
8
7
6
5
4

Figure 3.24 Floral diversity species Richness (Index) in buffer zone

Evenness

H max

HTree Shrubs

Species Richness
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carissa carandas
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https://identify.plantnet.org/the-plant-list/species/Helinus%20integrifolius%20(Lam.)%20Kuntze/data

—

Chloris barbata
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https://identify.plantnet.org/the-plant-list/species/Ruellia%20nudiflora%20(Engelm.%20%26%20A.Gray)%20Urb./data
https://identify.plantnet.org/the-plant-list/species/Andrographis%20echioides%20(L.)%20Nees/data

Ligustrum vulgare
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https://identify.plantnet.org/the-plant-list/species/Xanthium%20strumarium%20L./data
https://identify.plantnet.org/the-plant-list/species/Jatropha%20gossypiifolia%20L./data
https://identify.plantnet.org/the-plant-list/species/Panicum%20maximum%20Jacq./data
https://identify.plantnet.org/the-plant-list/species/Cayratia%20trifolia%20(L.)%20Domin/data
https://identify.plantnet.org/the-plant-list/species/Coccinia%20grandis%20(L.)%20Voigt/data

Parthenium hysterohorus

Lantana camara

guatemalensis

Opuntia

Cynodondacon (l. )

Tectona grandis

Azadirachta indica
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https://identify.plantnet.org/the-plant-list/species/Cynodon%20dactylon%20(L.)%20Pers./data

QLN

Eucalyptus ébliqu

Figure 3.25 Flora in Core and buffer Area

3.5.6.3 Aquatic Vegetation
The field survey for assessing the aquatic vegetation was also undertaken during the

Casuarina equisetifolia

study period. The list of aquatic plants observed in the study area is given in Table 3.29.
Table 3.29 Aquatic Vegetation

SL.No Scientific name Common Name Vernacular IUCN Red List of
Name (Tamil) Threatened
Species
1 Eichornia crassipe Water hyacinth Agayatamarai NA
2 Aponogetonnatans | Floating lace plant Kottikizhnagu NA
3 Nymphaea nouchali Blue water lily Nellambal LC
4 Carex cruciata Cross Grass Koraipullu NA
5 Cynodon dactylon Scutch grass Arugampul LC
6 Cyperus exaltatus Tall Flat Sedge Koraikizhangu LC

*LC- Least Concern, NA-Not yet assessed
3.5.6.4 Forest Vegetation

The mine lease area is exhibiting a slightly elevated terrain. Kavanippakkam Reserve

Forest has located about 2.1km East side on the Idaimichi RF 2.7 km on the Southeast side

and Marudam RF 6.1km on the southwest side, all the reserve forest away from the proposed

project site. It is a dense Scrub Forest Land, mostly containing Calliea cinerea, Catunaregam

spinosa, Carissa spinarum, Albiziz amara, Buchanania lanzan, and Dodonaea viscosa.

Reserve Forest Details mentioned in Figure 3.26.
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Figure 3.26 Toposheet showing forest and river locations around 10km radius from the proposed project site
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Figure 3.27 Baseline study field Photographs

List out endangered and endemic species as per the schedule of the Wildlife Protection
Act 1972

1. Rare and Endangered Flora in the Study Area

The IUCN Red List is the world's most comprehensive inventory of the global
conservation status of plant and animal species. It uses a set of criteria to evaluate the extinction
risk of thousands of species and subspecies. These criteria are relevant to all species and all
regions of the world. With its strong scientific base, the [IUCN Red List is recognized as the
most authoritative guide to the status of biological diversity. Among the enumerated flora in

the study area, none of them were assigned any threat category.
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2. Endemic Plants of the Study Area

De Candolle (1855) first used the concept of “Endemic”, which is defined as an area
of a taxonomic unit, especially a species which has a restricted distribution or habitat, isolated
from its surrounding region through geographical, ecological or temporal barriers. Among
recorded plant species none are assigned the status of endemic plant of this region.
3. Biodiversity Hotspots

There are no particular Biodiversity Hotspots in the study area. There is no threat to the
Flora and Fauna species.
4. Reserved Forest / Forest / Social Forest / wild life sanctuary etc.

The mine lease area is exhibiting a slightly elevated terrain. Kavanippakkam Reserve
Forest has located about 2.1km East side on the Idaimichi RF 2.7 km on the Southeast side and
Marudam RF 6.1km on the southwest side, all the reserve forest away from the proposed
project site. There are no PF and National park, Wild life sanctuary, Ramsar site, Wildlife
Corridors, Tiger/Elephat Reserves, Biosphere Reserves are located near to mining lease area.

Hence it is not coming under any violation.

3.5.7 Fauna

The faunal survey has been carried out as per the methodology cited and listed out
Mammals, Birds, Reptiles, Amphibians and Butterflies. All the listed species were compared
with Red Data Book and Indian Wildlife Protection Act, 1972. There are no rare, endangered,
threatened (RET) and endemic species present in core area.
3.5.7.1 Survey Methodology

The study of fauna takes substantial amount of time to understand the specific faunal
characteristics of the area. The assessment of fauna has been done on the bases of primary data
collected from the lease sites. The presence was also confirmed from the local inhabitants
depending on the animal sightings and the frequency of their visits in the project area. In
addition, officials, local peoples were another source of information for studying the fauna of
the area. Field activities are physical/active search, covering rocks, burrows, hollow inspection
and location of nesting sites and habitat assessment etc. Taxonomical identification was done
by the field guide book and wildlife ENVIS data base (wiienvis.nic.in/Database/Schedule
Species Database) and Zoological Survey of India (ZSI). Detailed faunas are mentioned in the

Table 3.30 and 3.31.
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Survey and Monitoring of Mammals

Intensive survey has been done by line transect methods (Walking and in vehicle) for all
major habitats for surveying of mammals by direct and indirect evidence. Indirect methods
such as faecal matter (i.e., scat) and pug mark by establishing 10 X 100 -m linear transects
depending on the habitat (i.e., existing wildlife game routes/forest trails used). Direct
observation technique has been used for surveying large and medium sized mammals. But this
technique is perfectly suitable for surveying of diurnal mammals; however, good photographs
were also taken for species identification.
Survey and Monitoring of Birds

Birds are sampled by using point count methods, and opportunistic bird sightings. By the
bird vocal sounds and photographs, the species were identified in consultation with village
local people. Point count: in these methods, the observer will stand in a randomly chosen point
and birds seen or heard in 50m radius are recorded for Smin. This observation is repeated in
another point at least 30m from the first point. We have enumerated 20-point counts in each
quartile, which constitute a total of 80-point counts (20 x 4) within 10 km radius
area.Opportunistic bird sightings: while traveling in study area, many bird species will be
detected in survey time. Such species are recoded by their appearance or by their call.
Survey and monitoring of reptiles

Several survey techniques such as standard walk transect visual encounter survey
methods were used to sampling reptiles in each and every habitat of the study area. While doing
this survey, photographs were taken for identification of species. Species identification was
done by using standard field guides in consultation with village people expert. The butterfly
was enumerated by 2 linear transects of 10 X 100 m were laid within each quartile at minimum
interval of 1 km. Further, amphibians and fishes documented in existing literature and
secondary information in consultation with local people and wildlife experts.
3.5.7.2 Fauna in Core Zone

A total of 16 varieties of species observed in the Core zone Of Siruthamur Village,
Rough stone and gravel quarry (Table 3.30) among them numbers of Insects 6 Reptiles 3
Mammals 1 and Avian 6 A total of 16 species belonging to 15 families have been recorded
from the core mining lease area. None of these species are threatened or endemic in the study
area and surroundings. There is no Schedule I species and four species are under schedule IV
according to Indian wild life Act 1972. A total nine species of bird were sighted in the mining

lease area. Dominant species are mostly birds and insects and no amphibians were observed
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during the field visit. There are no critically endangered, endangered, vulnerable and endemic

species were observed.

Table 3.30 Fauna in Core Zone

SL Common Family Scientific Name | Schedule list wildlife IUCN
No | name/English Name Protection act 1972 Red
Name List data
INSECTS
1 | Red-veined Libellulidae | Sympetrum NL LC
darter fonscolombii
2 | Grasshopper Acrididae Hieroglyphus sp NL LC
3 | Blue tiger Nymphalidae | Tirumala limniace Schedule IV LC
4 | Stick insect Lonchodidae | carausius morosus NL LC
5 | Mottled Peridae Catopsilia NL LC
emigrant pyranthe
6 | Acraea violae Nymphalidae | Acraea violae NL LC
REPTILES
1 | Garden lizard Agamidae Calotes versicolor NL LC
2 | Common house | Gekkonidae | Hemidactylus NL LC
gecko frenatus
3 | Fan-Throated Agamidae Sitanaponticeriana NL LC
Lizard
MAMMALS
1 | Indian Field | Muridae Mus booduga Schedule IV NL
Mouse
AVES
1 | Asian green | Meropidae Meropsorientalis NL LC
bee-eater
2 | Common myna | Sturnidae Acridotheres tristis NL LC
3 | Cattle egret Ardeidae Bubulcus ibis NL LC
4 | House crow Corvidae Corvus splendens NL LC
5 | Koel Cucalidae Eudynamys Schedule IV LC
scolopaceus
6 | Grey drongo Dicruridae Dicrurus Schedule IV LC
leucophaeus

*NE- Not evaluated; LC- Least Concern, NT —Near Threatened, T-Threatened
3.5.7.3 Fauna in Buffer Zone

Taxonomically a total of 36 species belonging to 34 families have been recorded from
the buffer mining lease area. Based on habitat classification the majority of species were Birds
16 followed by Insects 10 Reptiles 4 Mammals 3 and, Amphibians 3 There are four Schedule
II species and twenty-six are under schedule IV according to Indian wild life Act 1972. A total
20 species of bird were sighted in the mining lease area. There are no critically endangered,
endangered, vulnerable and endemic species were observed.

Dominant species are mostly birds and insects and three amphibians were observed
during the extensive field visit (Hoplobatrachus tigerinus), (Rana hexadactyla), (Sphaerotheca
breviceps). The result of core & Buffer zone of fauna studies shows that Nymphalidae and

88|Page



Agamidae, Mantidae are the main dominating species in the study area, it is mentioned in

Table. 3.31 There is no schedule I Species in study area. There are no critically endangered,

endangered, vulnerable and endemic species were observed.

Table 3.31 Fauna in Buffer Zone

S. Common Family Name | Scientific Name Schedule IUCN Red
No. | Name/English List Wildlife | List Data
Name Protection
Act 1972
INSECTS
1 | Tawny coster Nymphalidae Danaus Schedule IV LC
chrysippus
2 | Milkweed Nymphalidae Danainae NL LC
butterfly
3 | Blue tiger Nymphalidae Tirumala Schedule IV LC
limniace
4 | Mottled emigrant | Peridae Catopsilia NL LC
pyranthe
5 | Striped tiger Nymphalidae Danaus Schedule IV LC
plexippus
6 | Ant Formicidae Camponotus NL NL
Vicinus
7 | Lesser grass blue | Lycaenidae Danaus Schedule IV LC
plexippus
8 | Praying mantis Mantidae mantis religiosa NL NL
9 | Grasshopper Acrididae Hieroglyphus sp NL LC
10 | Common Tiger Nymphalidae Danaus genutia | Schedule IV LC
REPTILES
1 | Chameleon Chamaeleonidae | Chameleon Sch IT (Part LC
zeylanicus 1))
2 | Garden lizard Agamidae Calotes NL LC
versicolor
3 | Green Vine snake | Colubridae Ahaetulla nasuta | Schedule IV LC
4 | Rat snake Colubridae Ptyas mucosa Sch II (Part LC
1)
MAMMALS
1 | Indian palm | Sciuridae Funambulus Schedule IV LC
squirrel palmarum
2 | Indian Field | Muridae Mus booduga Schedule IV LC
Mouse
3 | Home mouse Muridae Mus  musculus NL LC
tytleri
AVES
1 | House crow Corvidae Corvussplendens NL LC
2 | Cattle egret Ardeidae Bubulcus ibis NL LC
3 | Black drongo Dicruridae Dicrurus Schedule IV LC
macrocercus
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4 | Red-vented Pycnonotidae Pycnonotuscafer | Schedule IV LC
Bulbul
5 | Indian pond | Ardeidae Ardeola grayii Schedule IV LC
heron
6 | Asian green bee- | Meropidae Meropsorientalis NL LC
cater
7 | Small Sunbird Nectariniidae Nectarinia Schedule IV LC
asiatica
8 | Common myna Sturnidae Acridotheres NL LC
tristis
9 | Blue Rock Pigeon | Columbidae Columba livia Schedule IV LC
10 | Common Coot Rallidae Fulica atra Schedule IV LC
11 | Small Sunbird Nectariniidae Nectarinia Schedule IV LC
asiatica
12 | Shikra Accipitridae Accipiter badius NL LC
13 | Common quail Phasianidae Coturnix Schedule IV LC
coturnix
14 | Small blue | Alcedinidae Alcedo atthis Schedule IV LC
Kingfisher
15 | Rose-ringed Psittaculidae Psittacula NL LC
parkeet krameri
16 | Grey Francolin Phasianidae Francolinus Schedule IV LC
pondicerianus
AMPHIBIANS
1 | Indian Burrowing | Dicroglossidae | Sphaerotheca Schedule IV LC
frog breviceps
2 | Green Pond Frog | Ranidae Rana Schedule IV LC
hexadactyla
3 | Tiger Frog Chordata Hoplobatrachus | Schedule IV LC
tigerinus (Rana
tigerina)

*NL-Not listed, LC-Least concern, NT-Near threatened.
Table 3.32 Aquatic Fauna Vegetation

S.No Common Name Scientific Name
1 Pale carplet Amblyupharngodon mola
2 Catla catla Labeo Catla
3 Karnataka labeo Labio calbasi
4 Mrigal carp Cirrhina mrigala
5 Mrigel Cirrhina reba

As per ToR No. 16,

Out of the total mine lease area of 1.62 ha, just about 0.69.80 Ha is proposed to be used
for mining activity during the first five years as per the mining plan. Blasting, noise and
vibrations and other disturbances including dust generation are likely to have an adverse impact
on wildlife. But these impacts are unlikely to extend beyond 500 m from the actual my area.

There are two Schedule II species and twenty-two species are under schedule IV according to
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Indian wild life Act 1972. A total 16 species of bird were sighted in the buffer zone area. There
are no critically endangered, endangered, vulnerable and endemic species were observed. As
the rainfall in the area is scanty and as no toxic wastes are produced or discharged on account
of mining, the proposed mining activity is not going to have any additional and adverse impacts
on these RET species. There are no ecologically sensitive areas or protected areas within the
10 Km radius. Hence no specific conservation for conservation of any RET species or Wildlife
is envisaged.

As per ToR No. 17,

There are no National Parks, Sanctuaries, Biosphere Reserves, Wildlife Corridors,
Ramsar sites, Tiger/Elephant Reserves/ (existing as well as proposed) within 10 km of the mine
lease area. There are no reserved of even protected forests within the project area. Hence
submission of clearance from the National Board of Wildlife does not arise.

As per ToR No. 18,

A detailed biological study of the study area [core zone and buffer zone of 10 km radius
of the periphery of the mine lease] has been carried out and the results are presented in Tables
3.30 to 3.31. There are two species under Schedule II and twenty-Five species under schedule
IV according to Indian wild life Act 1972. A total 16 species of bird were sighted in the study
area. The main threat to the bird is the use of pesticides in agriculture. There is no endangered,
endemic and RET Species. There is no Schedule I species in study area [core zone and buffer
zone (10 km radius of the periphery of the mine lease)] The proposed project is not going to
have any direct or indirect adverse impact on the species mentioned above.
3.5.7.4 Rare and Endangered fauna of the study area
1. As per Indian Wild Life (Protection) Act, 1972,

Wild Life (Protection) Act, 1972, as amended on 17% January 2003, is an Act to provide
for the protection of wild animals, birds and plants and for matters connected therewith or
ancillary or incidental thereto with a view to ensuring the ecological and environmental security
of the country. Some of the sighted faunas were given protection by the Indian Wild Life
(Protection) Act, 1972 by including them in different schedules. Here no endemic, endangered
migratory fauna found in the area. This area is not also a migratory path of any faunal species.
2. As per IUCN RED (2013) List,

The IUCN Red List is the world's most comprehensive inventory of the global conservation
status of plant and animal species. It uses a set of criteria to evaluate the extinction risk of
thousands of species and subspecies. These criteria are relevant to all species and all regions

of the world. With its strong scientific base, the IUCN Red List is recognized as the most
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authoritative guide to the status of biological diversity. Among reported species Schedule II
and IV in the buffer zone are presented below,

1. Schedule 11 species

Chameleon, Rat snake, Saw scaled viper, Russell’s viper.

2. Schedule 1V species

Green Pond Frog, Indian Burrowing frog, Black drongo, Red-vented Bulbul, Koel,
Indian Field Mouse, Indian palm squirrel, Lesser grass, Common Indian crow, striped
tiger, Common Tiger, Blue tiger, Tawny coster, Indian wall lizard, Indian pond heron,
Grey Heron etc.,

3.5.8 Results and Discussion

There is no schedule I species of animals observed within study area as per Wildlife
Protection Act 1972 and no species in vulnerable, endangered or threatened category as per
ITUCN. There is no endangered red list species found in the study area. Hence, this small mining
operation over short period of time will not have any significant impact on the surrounding
flora and fauna.

The study involved assessment of general habitat type, vegetation pattern, preparation
of inventory of flora and fauna of terrestrial ecosystem within 10 km radius from the
boundary of the proposed quarry site. Biological assessment of the site was done to identify
ecologically sensitive areas and whether there are any rare, endangered, endemic or
threatened (REET) species of flora & fauna in the core area as well its buffer zone to be
impacted. The study has also been designed to suggest suitable mitigation measures, if
necessary, for protection of wildlife habitats and conservation of REET species if any.

3.6 SOCIO-ECONOMIC ENVIRONMENT

Socio-economic study is an essential part of environmental study. It includes
demographic structure of the area, provision of basic amenities viz., housing, education, health
and medical services, occupation, water supply, sanitation, communication, transportation,
prevailing diseases pattern as well as features like temples, historical monuments etc., at the
baseline level. This will help in visualizing and predicting the possible impact depending upon
the nature and magnitude of the project.

It is expected that the socio-economic status of the area will substantially improve
because of this proposed project. As the proposed project will provide direct and indirect
employment and improve the infrastructural facilities in that area, thus leading to the

improvement of their standard of living.
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3.6.1 Objectives of the Study
The objectives of the socio-economic study are as follows:
% To study the socio-economic status of the people living in the study area of the proposed
mining project
¢ To assess the impact of the project on quality of life of the people in the study area
s To recommend community development measures to be taken up in the study area
3.6.2 Scope of Work
+ To study the socio-economic environment of the area from the secondary sources
+¢ Data Collection & Analysis
+¢ Prediction of project impact
% Mitigation Measures
3.6.3 District Profile

Kancheepuram district of Tamil Nadu has total population of 3,998,252 as per the Census
2011. Out of which 1,457,242 are males while 2,012,958 are females. In 2011 there were total
41,807 families residing in Kancheepuram district. The Average Sex Ratio of Kancheepuram
district is 986. As per Census 2011 out of total population, 63.49% people live in Urban areas
while 36.51% lives in the Rural areas. The average literacy rate in kancheepuram is 84.49%.
Also, the Sex Ratio of Urban areas in Kancheepuram district is 986 while that of Rural areas
is 986.

The population of Children of age 0-6 years in Kancheepuram district is 431,574 which
1s 10.79% of the total population. There are 220,341 male children and 211,233 female children
between the age 0-6 years. Thus, as per the Census 2011 the Child Sex Ratio of Kancheepuram
1s 959 which is less than Average Sex Ratio (986) of Kancheepuram district.

The total literacy rate of Kancheepuram district is 84.49%. The male literacy rate is
89.89% and the female literacy rate is 79.02% in Kancheepuram district.

3.6.4 Socio-Economic Status of Study area

Siruthamur is a large village located in Uthiramerur Taluka of Kancheepuram district,
Tamil Nadu with total 755 families residing. The Siruthamur village has population of 3097 of
which 1555 are males while 1542 are females as per Population Census 2011. In Siruthamur
village population of children with age 0-6 is 365 which makes up 11.79 % of total population
of village. Average Sex Ratio of Siruthamur village is 992 which is lower than Tamil Nadu
state average of 996. Child Sex Ratio for the Siruthamur as per census is 962, higher than Tamil

Nadu average of 943. Siruthamur village has lower literacy rate compared to Tamil Nadu. In
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2011, literacy rate of Siruthamur village was 70.28 % compared to 80.09 % of Tamil Nadu. In
Siruthamur Male literacy stands at 80.42 % while female literacy rate was 60.09 %. As per
constitution of India and Panchyati Raaj Act, Siruthamur village is administrated by Sarpanch
(Head of Village) who is elected representative of village. Our website, don't have information
about schools and hospital in Siruthamur village.

Table 3.33 Siruthamur village Population Facts

Number of Households 755
Population 3,097
Male Population 1,555
Female Population 1,542
Children Population 365
Sex-ratio 992
Literacy 70.28%
Male Literacy 80.42%
Female Literacy 60.09%
Scheduled Tribes (ST) 49
Scheduled Caste (SC) 1,090

Source:https://www.census201 1.co.in/data/village/629769-sirudamur-tamil-nadu.html

Table 3.34 Demographics Population of Siruthamur village

Total Population Male Population Female Population
3,097 1,555 1,542
Source: https://www.census2011.co.in/data/village/629769-sirudamur-tamil-nadu.html

3.6.4.1 Literacy of Siruthamur Village

Siruthamur village has lower literacy rate compared to Tamil Nadu. In 2011, literacy
rate of Siruthamur village was 70.28 % compared to 80.09 % of Tamil Nadu. In Siruthamur
Male literacy stands at 80.42 % while female literacy rate was 60.09 %.
3.6.4.2 Worker’s profile of Siruthamur village

In Siruthamur village out of total population, 1520 were engaged in work activities.
86.58 % of workers describe their work as Main Work (Employment or Earning more than 6
Months) while 13.42 % were involved in Marginal activity providing livelihood for less than
6 months. Of 1520 workers engaged in Main Work, 402 were cultivators (owner or co-owner)
while 581 were Agricultural labourer.

Table 3.35 Siruthamur Village Working Population

Type Total Male Female
Main Worker 1,316 - -
Marginal Workers 204 94 110

Source: https:// www.census2011.co.in/data/village/629769-sirudamur-tamil-nadu.html
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Table 3.36 Population and literacy data of study area

Population

Population Female

S, Parameters/ Total. Total. Total. in the age in the age SC ST . .Total

NO Village Name popu.latlon population | population group 0-6 group 0-6 Po.pu Population | Literacy SC -

of village male female Male Female lation Rate

1 Adavapakkam 765 396 369 41 28 499 8 465 241 2
2 Alanjeri 684 334 350 40 35 679 0 560 347 0
3 Alapakkam 517 246 271 26 30 76 0 318 43 0
4 Angambakkam 1907 963 944 116 103 1408 21 1167 696 9
5 Annadhur 1239 617 622 79 80 263 6 713 129 4
6 Arpakkam 2937 1475 1462 181 197 1626 320 1794 818 149
7 Arumbuliyur 1618 777 841 92 96 470 56 1025 247 29
8 Asoor 1234 609 625 67 65 741 17 822 378 10
9 Athiyur 681 350 331 42 30 255 8 451 134 5
10 Athur 1904 982 922 95 89 706 31 1234 355 15
11 Avalur 3960 1948 2012 240 205 240 73 2377 121 39
12 Chinnalambadi 434 227 207 20 18 91 0 274 41 0
13 Chitalapakkam 592 288 304 32 37 9 0 344 4 0
14 Chithaathur 322 159 163 9 9 0 6 161 0 3
15 | Devariyambakkam 875 426 449 48 54 138 0 571 75 0
16 Edamichi 1414 701 713 63 69 514 0 1021 256 0
17 Edayambudur 1304 678 626 117 67 480 19 806 234 11
18 Elapakkam 207 98 109 14 22 155 45 100 85 23
19 Elayanarvelur 1079 544 535 67 57 554 0 643 281
20 Ezhichur 1373 658 715 74 78 937 0 886 490 0
21 Gindangarai 391 192 199 23 20 0 85 259 0 46
22 Irumaram 223 104 119 11 16 222 0 134 118 0
23 Kadalmangalam 890 431 459 38 46 408 8 579 210 3
24 Kaithandalam 644 334 310 39 32 157 0 367 75 0
25 Kaliyapettai 1640 829 811 102 93 471 8 1012 227 4
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26 Kambarajapuram 1527 766 761 93 79 273 56 944 134 30
27 Karumbakkam 850 438 412 44 37 538 0 518 265 0
28 Kattankulam 1028 514 514 59 41 289 0 606 147 0
29 Kattuputhur 171 92 79 5 7 10 0 111 6 0
30 Kavampair 682 339 343 37 51 343 39 427 171 23
31 Kavanipakkam 780 382 398 39 39 509 0 508 260 0
32 Kavanthandalam 1619 796 823 66 68 392 67 970 200 31
33 Kavithandalam 1814 904 910 89 109 1359 19 1203 681 10
34 Kilakkadi 1072 541 531 52 53 369 20 754 185 9
35 Kilputhur 170 80 90 7 5 1 0 99 0 0
36 Kodithandalam 508 254 254 27 25 366 23 333 180 9
37 Kolathur 508 243 265 35 32 402 0 306 212 0
38 Kunnavakkam 1397 698 699 89 88 622 5 724 306 3
39 Kurumanjeri 666 330 336 40 43 41 16 451 21 8
40 Kurumbarai 1424 701 723 73 74 666 100 980 337 49
41 Magaral 2834 1399 1435 154 149 1777 36 1754 882 20
42 Maiyur 2931 1452 1479 156 158 1324 140 2054 666 69
43 Malayankulam 2390 1218 1172 140 110 937 58 1438 457 23
44 Mamandur 5503 2829 2674 258 284 2844 74 4080 1432 41
45 Mambakkam 627 311 316 37 31 519 0 385 264 0
46 Mambudur 296 164 132 14 5 0 13 204 0 5
47 Marudham 1893 950 943 62 53 372 0 1345 189 0
48 Maruthuvambadi 1560 784 776 79 85 441 29 991 218 13
49 Melmanapakkam 1212 622 590 89 77 697 0 859 331 0
50 Melputhur 430 214 216 27 23 300 0 263 154 0
51 Mulaginimeni 381 201 180 25 18 0 0 241 0 0
52 Nariambakkam 35 14 21 1 0 0 0 24 0 0
53 Nariyambudur 20 11 9 2 1 0 11 8 0 5
54 Nathanallur 2158 1047 1111 113 145 651 72 1288 332 37
55 Neerkundram 314 153 161 7 14 88 0 225 47 0
56 Nelveli 667 322 345 38 50 577 0 403 297 0




57 Nerkundram 624 302 322 45 35 137 5 341 68 2
58 Neyyadivakkam 1360 666 694 62 78 682 48 896 366 24
59 Orakkattupettai 744 368 376 42 44 88 18 567 40 12
60 Ozhaiyur 888 444 444 46 47 583 0 554 288 0
61 Padoor 713 365 348 38 53 227 14 463 117 8
62 Palayaseevaram 5634 2792 2842 325 356 2442 33 3563 1234 15
63 Paleswaram 802 400 402 52 54 356 14 450 172 8
64 Palur 840 449 391 60 39 468 29 493 212 12
65 Pandavakkam 220 114 106 9 9 4 0 127 3 0
66 Pazhaveri 727 362 365 36 40 368 5 477 178 2
67 Peranakkavur 926 478 448 54 64 634 9 586 309 4
68 Pilappur 1256 650 606 47 57 53 20 772 25 10
69 Pinayur 1068 520 548 46 58 377 6 759 199 3
70 Pinnampoondi 286 147 139 21 16 0 0 221 0 0
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