March 16, 2016
JL/ENVY/: /16/19

The Director,

Ministry of Environment, Forest & Climate Change
Impact Assessment Division

3" Floor, Vayu Wing, .
Indira Paryavaran Bhawan,

Jorbag Road, Aliganj,

New Delhi— 110003

Kind Attn : Dr. U. Sridharan (Scientist ‘F')

ACC

ACC Limiled

P.O. Jamul Cement Works
Dist, Durg - 480 024
Chhattisgarh, india

Phone +81 788 2285581 1o 64

Fax +81 788 2382585
www acclimiled.com

Sub : Nandini Khundini Limestone Mines of M/s ACC Limited located at Village Nandini
Khundini, Tehsil Dhamdha, Dist. Durg, Chhattisgarh (53.57 ha; 0.15 MTPA to 1.03 MTPA}

— Additional Information regarding.

Dear Sir,

This has reference to the above mentioned subject and vide MoEF letter no. F.No. J-
11015/338/2013-1A.11 (M) dtd. 4™ March 2016 based on the discussion of EAC meeting held
on dtd. February 23-25, 2016 please find point wise additional information as requested. The
information has been furnished by incorporating in the EIA report and uploaded on the

MoEF&CC website. The details are as follows :

' Sino. | Additional Information requested by MoEF

ACC Submission

1 “The complete EIA report aleng with mine

EIA report incorporating gquestionnaire and

plan shall be uploaded on the MOEFCC | mining plan is uploaded on the MoEF & CC
website. Web site. |
"2 | The Questionnaire needs to be submitted | EIA report incorporating questionnaire is |
and uploaded on the website. uploaded on the MoEF & CC Web site.
3 | The Action Plan along with budgetary | The Action Plan along with hudgefarﬁ

provision on the issues raised during the
Public Hearing shall be submitted.

provision on the issues raised during the
Public Hearing is incorporated in the ElA
report. Revised ElA report is enclosed on the
MoEF&CC web site.

4 Drainage and Canals passing
through mine lease may get affected, Mine
lease area land is being used for Grazing,
Funeral and the repziring of Main Rcad from
Nandini
Khundini and a school will get affected by
Blasting. A detailed report with
measures to be adopted in this regard shall
be submitted.

All the points are addressed in the EIA report,
under “Reply to the public hearing points”.

5 The list of species selected for plantation in
green belt includes the invasive alien species.

Regisiered Office : Cernent House, 121, Maharshi Karve Road, Mumbai - 400 020, India
C LN - L28540MH1936PLCO02515



A revised list of fruit bearing/medicinal native
species beneficial to the locals shall be
submitted.

The list shall also clearly mention the benefits
| of each species to the locals.

A revised list of fruit bearing/medicinal native |
species beneficial to the locals along with its
benefits of each species to the locals is
updated in the ElA report.

6 The copy of approved mine plan/scheme_
shall be submitted

Soft copy of the approved mining plan is
uploaded on the MoEF&CC web site.
Hard copy mining plan is being submitted
along with this letter.

Hope you may find the required information in order as requested.

Thanking you,

Yours Faithfully,
For ACC Limited

=

Sunil Gupta
Cluster Head
Jamul Cement Works
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ACC

ACE Uimited

PO samul Cermnent Works
Dist, Durg -490 024
Chnattisgarh, India

Phone 491 788 2285581 to 84
5 Fax +9) 78E 23R2585
UNDERTAKING - 3

wuwwacclimited. com
(as per OM No, J.11013/41/200/A-11 (1) dt. 5-10-2011
Ministry of Environment & Forests, Govt. of India)

The Final EIA Report has been prepared by EMTRC Consultants Private Limited, Delhi for
the proposed Capacity Enhancement of Nandini Khundini Limestone Mines from 0.15 MTPA
to 1.03 MTPA of ACC Limited at Village Nandini Khundini, Tehsil Dhamdha, District Durg,
Chhattisgarh. The Terms of Reference for preparation of EIA was issued by the Expert
Appraisal Committee vide Letter No.J 11015/338/2013-1A.11 (M), g" January 2014, Public
Hearing was done on 19-3-2015. Views, suggestions and comments of the public are
included in the Final EIA Report.

Information and data on Mine PlanProject Technical Details, Ownership, Land,
Water Pollution Mitigation Measures, Project Cost and Sections & Plans/Maps used in this
EIA Report has been given by ACC Limited. The Final EIA Report is approved by ACC
Limited for submission to MoEF & CC for final appraisal and accord of Environmental
Clearance. The Final EIA Report complies with all the points mentioned in the TOR
prescribed by EAC-MoEF Delhi. EMTRC has generated the baseline environmental data for
this project and conducted the impact assessment and prepared EMP based on information
supplied by ACC Limited.

We hereby submit this undertaking on the 24" day of August 2015, as per NMOEF's OM
dated 5-10-2011 that the contents and information submitted in this EIA report is owned by
ACC Limited. We also state that no litigation or court case is pending against this project in
any court of law or tribunal. We also state that the data submitted in this EIA Report is true

and factually correct.

Cluster Head
Jamul Cement Works
ACC Limited

Registered Offive : Cement House, 121, Mahaeshi Karve Road, Mumbai - 400 020, india
Cerporate Tderity Bumber: L26940MH1936FLON02515

agei



Recognized by Ministry of Environment & Forests, Govt. of India

Vide Gazette Nolification, S0 592 (E) B/3/2013 o 7/2/2018
Eﬁﬁm% HABET Accredited EIA Firm

IS0 30012008

DOHEAS 18001 2007

EMTRC CONSULTANTS PRIVATE LIMITED

16-03.20M6
CERTIFICATE

The Final EIA Report has been prepared by EMTRC Consuliants Private Limited, Delhi for Capacify
Enhancement of Mandini Khundini Limestone Mines from 0.15 MTPA to 1.03 MTPA of ACC Limited
at Village Nandini Khundini, tehsil Dhamdha, District Durg, Chhattizgarh. The Terms of Reference for
preparation of EIA was issued by the Expert Appraizal Committee vide Letter Mo J 11015/3382013-
1A (M), 9% January 2014, Public Hearing was done on 18-3-2015. This revised Final EIA report
incorporates the poinfs mentioned by MOEF in itz letter dated 4-3-2016. Issues raised during the
Public: Hearing are included in the Final ElA Report and Action Plan with separate budget prepared
by ACC Ltd iz given in the Questionnaire.

Information and data given in Chapter 1 and 2 (Mine Plan, Project Technical Details, Ownership, Land,
Water, Pollution Mitigation Measures, Project Cost and Sections & Plans/Maps) of EIA Repori has
been given by ACC Limited. The Final ElA Report complies with all the points mentioned in the TOR
prescribed by MOEF. EMTRC has generaied the baseling environmental data, done the impact
assessment and prepared EMP. The baseline environmental data given in Chapter 3 of ElA Report is

true and factually correct.

L]

o
- .rl.'l‘j/-r" -! ok

DR. J.K.MOITRA
MAMAGING DIRECTOR

Issue and Revision Record

EMTRC Consultants Pt Ltd ACC Limited
i Ham EIA Coordinator Approved by Hemarks
241087215 . Final EIA Report
10 2015 16/03/2016 Cr. J. K. Moitra Dir. Vinay Kapur (Revised)

Ragistered OMize  :P-501, Anupam ApeErments, East Arjun Nagar, Deink-110022 (For &/l Carmspondence) !

Laboratory F+6. Road No 2, Phase=l UPSIDC Indusirial Area. Masyri Gulawthi Road, Ghaziabad - 201003 [UP)
Director’s Office ANSAL PLAZA UM =113A, Near Vaishali Mairo Siation, Ghaziadad - 201000 (LP)

Telefax 011- 22301172, Motibe: 09810032481

E - mail “emtrcjkm@rediTmal com, maltesemirc.com  Website: www emire.com
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National Accreditation Board
= for Education and Training

NABET

NABET/EIA/RAD07/002 April 28, 2014
The Chairman and MD

EMTRC Consultants Private Limited

P-501, Anupam Apartments

East Arjun Nagar, Delhi - 110032

(Kind Attention: Dr. Jayanta Kumar Moitra)

Dear Sir,
Sub: Re-Accreditation

This has reference to your application to QCI-NABET for re-accreditation (RA) as EIA Consultant
Organization and the assessment carried for same in your organization from December 09-11, 2013.

We are pleased to inform you that based on the document and office assessments during RA, the
Accreditation Committee has approved renewal of accreditation w.e.f. December 11, 2013 for a period of
three years. The accreditation given to your organization is subject to coverage of balance Functional areas
and specific response to NCs/Obs./Alerts issued (Refer Annexure |Il) with the following details:

1. Annexure | - Scope of accreditation

2. Annexure || - List of experts with approved sectors/ functional areas

3. Annexurelll - Non-Conformances/ Observations/ Alerts (NCs/ Obs./ Alerts)

4. AnnexurelV - Observations on Quality Management System (QMS)

5. Annexure V - Terms and conditions of accreditation

6. AnnexureVl - Result of assessment

7. Annexure VIl - Guidelines for addressing Major Non-Conformances/ Observations/ Alerts
8. Annexure VIl - Format to be followed for mentioning the names of the experts involved in EIA

reports prepared by EMTRC Consultants Private Limited.

Result of RA including Non-Conformances/ Observations/ Alerts (NCs/ Obs./ Alerts) applicable to your
organization as per RA are also posted on QCI website vide minutes of the Accreditation Committee
meeting dated December 18, 2013. You are requested to take necessary actions to close the NCs/ Obs. as
per guidelines and timeframe mentioned in Annexure VIi of this letter.

You are required to make all payments to NABET as applicable, within one month from the date of invoice
sent to you. Continuation of this accreditation of your organization is subject to the clearance of all dues
by your organization, satisfactory compliance to Annexure Ill and V.

With best regards,

Yours sincerel

(Vipin Sahni)
C.E.O.

Institution of Engineers Building, 2nd Floor, Bahadur Shah Zafar Marg, New Delhi - 110 002, India

Tel. | +91-11-2337 9321, 2337 8057 Fax: +91-11-2332 3415 e-mail : nabet@aqcin.org Website : www.qcin.

org
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"

QC | NABET
Scope of Accreditation Annexure |
NAME OF THE CONSULTANT ORGANIZATION: EMTRC Consultants Private Limited

P-501, Anupam Apartments
East Arjun Nagar, Delhi— 110032
Sector number Catio
Sl As per | Name of Sector SAreROry
As per MoEF e T A/B
No. z 5 NABET
Notification
= | Scheme
1 1(a) (i) 1 M.|n_|ng of minerals including Opencast/ underground A
mining
2 1(d) 4 Thermal Power Plants A
3. 2 (a) 6 Coal washeries A
8 Metallurgical industries (ferrous & non ferrous) —
4 3(a) : A
both primary and secondary
5 3 (b) 9 Cement plants A
Total = 05 Sectors
Individual EIA Coordinators approved for different sectors are mentioned in Annexure Il
) %gw},.
(Vipin Sahni)
C.E.O.
EMTRC Consultants Pvt Ltd., Delhi
Page 2 of 16
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[ [1I—avg 3(i)]

HRA 61 TS99 @ SEERT

MINISTRY OF ENVIRONMENT AND FORESTS
NOTIFICATION
New Delhi, the 8th March, 2013

S.0. 592(E).— In exercise of the powers conferred by clause (b) of sub-section (1)
of section 12 and section 13 of the Environment (Protection) Act, 1986 (29 of 1986) read with
rule 10 of the Environment (Protection) Rules, 1986, the Central Government hereby makes the

following further amendments in the notification of the Government of India in the Ministry of
Environment and Forests, number S.0. 1174(E), dated the 18" July, 2007, namely :-

In the Table appended to the said notification,-

(a) for serial numbers 23 and 50 and the entries relating thereto, the following serial numbers

and entries shall respectively be substituted, namely :-

e

1) () 3) (a)°
723 M/s VITRO LABS (1) Mr. CH. Narasimha Rao
#2-2-647/A/3, 3rd Floor, (2) Mr. K. Venkateshwar Reddy <.03.2013
Shivam Road,New Nallakunta [ (3) Mr. k. Satish Kumar to
Hyderabad - 500013. #.03. 2018
(Andhra Pradesh) :
50 M/s Shiva Test House, (1) Dr. Shibeswar Prasad
1* Floor, Rajhans Niketan | (2) Dr. (Mrs.) Shreyasee Prasad € .03.2013
Near Canal, Rukunpura (3) Mr. Rajeev Kumar to
Bailey Road, Patna-800 014 #-03.2018”
(Bihar)
(b)  after serial number 105 and the entries relating thergto, the following serial numbers and_

entries shall be inserted, namely :-
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4 THE GAZETTE OF INDIA : EXTRAORDINARY [Part II—SEc. 3(i1)]

(1) (2) (3) (4) 1
“106 M/s Chandigarh Pollution (1) Mr. Sital Singh “ <.03.2013
Testing Laboratory, Plot No. | (2) Mrs. Rashmi Bansal to
E-126, Phase VII, Industrial | (3) Mrs. Manju Bhatti 7 .03.2018
Arca, Mohali -160055.
(Punjab) J
107 M/s EMTRC Laboratory, | (1) Dr. Jayanta Kumar Moitra
EMTRC Consultants Pvt. Ltd., | (2) Mr. Ratnesh Kotiyal R.03.2013
F-66, Road No.2, Phase-1, | (3) Mr. Mukesh Kumar to
UPSIDC Industrial  Area, ?'.03. 2018"
Masuri  Gulawthi  Road,
Ghaziabad — 201009
(Uttar Pradesh),

[F. No. Q. 15018/7/2003-CPW]
Dr. RASHID HASAN, Adviser

Note :— The principal notification was published in the Gazette of India, Extraordinary vide number
S.0. 1174 (E), dated the 18" July, 2007 and subsequently amended vide notification numbers S.0.
1539 (E), dated the 13" September, 2007, S.0.1811(E), dated the 24" October, 2007, S.0.55(E),
dated 9" January, 2008, S.0.428(E), dated the 4 “ March, 2008, S.0.No.865(E) dated the 11"
April, 2008, S.0.1894(E) dated the 31% July,2008, S.0.2728(E) dated the 25 ™ November, 2008,
S.0.1356(E) dated the 27 * May, 2009, S.0.1802(E) dated the 22nd July, 2009 and S.0.2399(E),
dated the 18" September, 2009, S.0.3122(E), dated the 7" December, 2009 and S.0.3123(E),
dated the 7" December, 2009, S.0.No.142(E), dated the 21 January, 2010, S.0.619(E), 19"
March, 2010, S.0.1662(E) dated the 13" July,2010, S.0.2390(E), dated the 30" September, 2010,
$.0.2904(E), dated the 8" December, 2010, S.0.181(E), dated the 28" January, 2011, S.O.
692(E), dated the 5” April, 2011, S.0.1537(E), dated the 6™ July,2011 , S.0.1754(E), dated the
28" July,2011 5.0.2609 (E) dated the 22nd November, 2011, S.0.264 (E), dated the 13 February,
2012, S.0.1150(E), dated the 22nd May, 2012, S.0.2039(E), dated the 5™ September,2012, S.0.
2802(F) dated the 27" November, 2012 and S.0. 2850(E), dated the 7" December, 2012

Printed by the Manager, Government of India Press, Ring Road. Mayapuri, New Delhi-110064
and Published by the Controller of Publications, Delhi-110054.
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APPENDIX 1 : TOR ISSUED BY MOEF&CC AND POINT-WISE COMPLIANCE

mﬂr}{ﬁf* S No. J-11015/338/2013-1A.11 [M]
@ETITTRE Government of India
P £ | Ministry of Environment & Forests
L s , Paryavaran Bhavan,
) iy C.Gu0 Complex, Lodi Road,
kb“t:{\:il-i:';l'fn:rr:ﬁf}:’ﬁ';'l New Delhi-110 003
TR

Ditedd the 097 January, 2014

Dot Ot
M/ ACC Ltd. by vaihl. =am Gt
Jarmul Cement Works Ifﬂ« . i e

. AL -
PO Jarmal Cement Wark D e e
Digtrict Durg, { ’ﬂrfﬁlﬂ P e o
Chhattisgarh-49024 T:L:.:..: i

Bubject: Nandini Khudini Limestone Mines of M/s. ACC Ltd. Located at
Village NandiniKhundini, Teohsil Dhamdha, distt, Durg,
Chhattisgarh. {53.57haj[0.15 te 1.03 MTPA) -TOR rogarding.

The Proposal was received in the Ministry on 27.06.2013, The Propoaal is
b determine the Terms of Reference for which the proponent had sabmitted
infermation in the preseribed format (Farm-1) along with Pre-feasibility report.

3. The proposal is for enhancenent of kmestone producton feom 015 4o 1,03
MTPA from the mine lease area of 5357 ha. The Mine Lesse area s located ad
Village Nandini Khundini, Tehsil Dhamdha, distt. Durg, Chhattisgarh, The Mine
Lease ares is between 217224527 21723720.6"N to R1°2%4.8" BI"23'16°E. The
entive lease prea falls in non-foresl ares, The mining will e conventional
opencasi mechanized. Drilling will be dene by deep hole treck mounted drill
machineg, Blasting will ke done by NONEL, Blasted matedal will be loaded swith
hydraulic shovel and front end loader intn tippers. The loaded material will be
wansported by tippers to JOW. The water requirement would be about 20 KLD

&y It was reported by the PP that there s no wildlife Bancbuary ) tiger
reservef national park, ete within the 10 km radius aren ground the mine jease
Shivnath and Amner rver Nows within 10 ko area of the mines,

4, The proposal was placed before Expert Apprajzal Committes in ite L3h
mecting held duritg, 12" Movember, 2013, the: Committee prescribed the
following TORs for undertaking detailed EiA soody:

1} Year-wise production details since 1994 should be given, clearly stating
the highest production achieved in any one year pricr to 1994, [t may.
lso be categorically informed whether there had been any increase in
production after the EJA Notfication, 1994 came into force w.r.t. the
highest production achieved prior to 1094,

2] A copy of the document in support of the fact that the Propenent 'bs the
rightlitl lesses of the mineg should be given.
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All documents including approved mine plan, ElA and pubbc hearing
shiowld e compatible with one another in terms of the mine lease area,
production levels, waste generation and ita management and miening
technology and shoakl bein the name of the leases,

All corner coordinates of the mine lease arca, superimposed on & High
Fesclution Imagery/toposheet should ke provided. Suckh an Imagery of
the proposad arce should clearly show the land vse and other ecologieal
features of the study area {core and buffer zone).

Does the company have a well bud down Environment Pelicy 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
foras any infringement { deviation M vielation of the environmenial or forest
moymsy conditions? The hierarchicel system or administrative order of
the Company 1o deal with the sovironmental issues and for ensucing
compliance with the BEC conditions may aiso be given. The system of
reporting of non-compliaoces | viokstions of environmental norms to the
Board of Directors of the Company and for sharehobkders or staksholders
at Lacge may also be dotailed In the ElA report.

izsues relatng to Mine Safety, including subsidence study in case of
underground mining and slope study in case of open cast mining,
Blasting atudy ete, shonbd be detailed, The proposed safepuard measures
e el case shoubd also be provided,

The study area will compnise of 10 km 2one around the mine lease from
l=ase periphery and the data confmimed in the EIA such as wasale
generabion ete should be for the life of the mine [ lease period.

Land use of the siudy arsa delineating forest area, agricultucal land,
grazing land, wildlife sanctoary, national park, migratory soutes of funa,
water bodies, human settlements and other eeologicsl features should be
incicated, Land use plan of the mine lease aren should be prepared to
fncompass preoperabional, operational and post aperativnal phases and
submitted. Impact, if any, of change of land use should be piven

Details of the land for any Over Burden Dumps outside the mine lease,
such as extent of land avea, distance from mine lsass, its land use, RiER
isaues, if any, should be given.

A Certificate from the Competent Authorty in the Stars Forest
Department should be proavided, confirming the involvement of forest
latul, if any, in the project area, In the event of any contrary claim by the
Project Proponent coparding the atatus of forests, the site may b
inspected by the State Forest Depariment along with the Begional Office
of the Ministry to ascertain the status of foreats, based on which, the
Certificate in this regard 62 mentioned abore be issued. In all such cases,
it would be desicable for representative of the State Forest Pepartment to
agsisl the Expert Appraisal Committees.

Statls of forestry clearance for the broken up arvea and virgin forestland -

involved in the Project including deposition of net present value (P fonck
compensatory  afforestation [CA) should be indicated. A copy of the
forestry clearance should also he fyrnished,

Implementation status of recognition of forest rights utrder the Scheduled
Tribes and other Traditional Forest Dwellers (Fecogititian of Forest
Rights] Act, 2006 shoukd be indicated.
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19

The vegetstion in the RF / PF sreas in the study area, with NECEESAry
details, should be piven.

A study shall be et done to ascertain the impact of the Mining Project on
wildlife of the gtudy area and details Rirnished, Impact of the project. on
the wildiife in the surrounding and any other protected area and
accordingly detpiled mitipntive measures required, should be workesd ot
with cost implications and submitted.

Location of National Parks, Sanctuarics, Binsphere Reserves, Wildlile
Corridors, Tiger/Elephant Reserves/ (existing as well as proposed), if any,
within 19 km of the mine lease should be clearly indicated, supported e
8 focalion map duly authenticated by Chiel Wildlife Warden Necessary
clearance, as may be applicable to such projects due to proximity of the
soclogically sensitive areas as menioned above, should be obtained from
the State Wildlife Department/ Cliel Wildlife Warden under the Wildlife
{Protection) Act, 1972 and copy furnished,

A detailed biological study of the study area Jeore sone and buffer zone
(10 km radius of the periphery of the mine lease)] shall be carred out.
Details of flors. snd fauna, duly authenticated, separately for core and
buffer zone should be furnished based on such primary fietd surey,
clearly indicating the Schedule of the fauna present, In case of any
scheduled-1 fauna found in the study area, the noecessary plan for their
conservition should be prepared in consultation with State Forest and
Wildlife Department and details furmished. Necessary allocation of funds
for implementing the same should be made as part of the project cost.
Prosimity o Areas declared as ‘Critically Polluted! or the Froject preas
atiracting court restrictions for mining operations sheuld alse be
indicated and where w0 reguired, clearance/ certifications from  the
prescribed Authorities, such as the SPCE or State Mining Dept, Shoul:d
ber secured and fumished to the effect that the proposed mining aclivities
could be considered,

R&R Plan/compensation details for the Progect Affected People [(PAP
should be [urnished. While preparing the R&R Plan, the relevant
State/Natinnal Rehabilitation & Resetticment Policy should be kept in
viewr. In respect of 8Ce /STs and other wealer sections of the society in
the study area, 8 need based eample survey, family-wizse, should be
undertzken to assess their requircments, and action programmes
prepared and submitted scoordingly, integrating the sectorn] programmes
of line departments of the State Government. It may be clearly brought
out whether the village located in the mine lease area will be shifted or
not. The issucs relating to shilling of Village including their HIWR and
socio-economic aspects should be dismizeed in the PEPIGCE,

Qne season (non-monseon) priman baseline data on ambient air guality
(PM 10, 8002 and NOxX), water quality, noise bevel, soil and fors and launa

ghall be collected and the AACH arwl other data so compiled presenbed”

date-wise in the ElA and EMP Report. Site-specific Imetsorological data
ahowld also be collectsd. The location of the menilsring stations showkd
be such as o represent whole of the stucly arca and justified keeping in
view the pre-dominant downwind direction and location of sensitive
veceptors, There should be at least one monitering station within 500 m
ol the mine lease in the pre-deminant downwind direction. The
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234

23)

24

23]

26|

27

28]

24y
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31}

mineralogical composition of PM10, particularly for free silica, should be
given.

Alr quality modelling should be carried out for prediction of impact of the
project en the air quality of the acea. It should alsa mke into acoount the
impact of movement of vehicles for ransportation of mineral, The details
ol the model used and input parameters wsed for modelling should be
provided. The air guality contours may be showm on a location map
clearly indicating the location of the site, location of sensitive receptors, if
arty, and the habitation. The wind roses showing pre-dominant wind
direction may also be indicated on the map.

The water regquirement for the Praject, s availability and source shouald
be furmished. A detailed water balance should also be provided. Fresh
water requirement for the Project should be indicated.

Mecessary clearance from the Competent Authority for drawl of regquisite
quantity of water for the Project should be provided.

Description of water conservation measures proposed to be adopted in
the Praject should be given, Details of rainwater harvesting proposed in
the Project, il any, should be provided,

Impact of the project on the water guality, both surface and groundwater
should be assessed and neceasary safeguard measores; if any required,
ashonld be prowided.

Bagsed on actual monitored data, it may clearly be shown whether
working will interaect groundwater. Necessary data and documentation b
this regard may be provided. In case the working will interscet
groundwater lable, a detailed Hydro Geological Stady should  be
undertaken and Report furnished, Necessary permission from Central
Ground Water Authority for working below ground water and for pumping
of ground water should alse be obtained and copy furmnished,

Details of any strepm, seasonal or otherwise, passing theough the lease
arca and modification / diversion proposed, if any, and the impact of the
sams on the hydrology should be brought out.

Information on site elevation, worling depth, groundwater table etc.
Should be provided both in AMSL and bal. A schematis diagram may aiso
b provided fee the same,

A time bound Progressive Greenbelt Development Plan shall be prepared
in a tabular form (indicating the knear and quantitative coverage, plant
species and time frame) and submitted, keeping in mind, the same will
heve to be executed up front on commencement of the project.

[mpact on local tramsport sofrastructure due to the Prodect should be
indicated. Projected increase in truck traffic as 4 result of the Project in
the present rosd network fincluding those outside the Project aren)
should be worked out, indicating whether it 35 capable of handling the
ncrementel losd. Arrangement for improving  the nfrastructure, if

contefnplated (including action to be taken by other agencies such as’

State Government) should be covered. '

Detaiis of the onsile shelter snd facilities 1o be provided w the mine

workers should be included in the ElA report.

Conceptual post mining land use and Reclamaton and Restoration of
mined out aress (with plans and with adequate number of Boctions)
should be given in the EIA repart.
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#2} A time bound Progressive Greenbelt Developiment Plan shall be prepared
in A tabular form (indicating the linear and quantitative coverape, plant
specics and tme frame) and submilied, keeping i mind, the same whil
have to be executed up front on commencement of the project. Phase-
wise plian of plantation and compensatory afforestation should be charted
clearly indicaling the area to be covered under plantation and the apeches
lo be planted. The details of plantation slready done should he given,

43} Qecupational Health impacts of the Project should be anticipated and the
proposed  prevendive measures spelt out in detail. Details of pares-
placement medical examination and periodical medical examination
sthedules should be incerporated in the EMP,

4] Public health implications of the Project and related activities for the
population i the impact zone should be systematically evaluated and the
proposed remedial measures should be detiaibed aiong with budeetary
allncations.

35} Measures of socie economic significance and nfluence to the focal
comninity proposed 1o be provided by the Project Preponent should be
indicated. As far a5 possible, quantitative dimensions may be given with
tirme frames for implementation.

35) Detailed environmental management plan Lo mibigate the envicrnmental
impacts which, should inter-alin include the impacts of change of land
use, loge of agricubtural and grazing lasd, if any, occupstional health
impacts besides other impacts specific to the proposed Project.

37) Public hearing points raised and commitment of the pProject propaneit on
the same elong with Hme bound action plan to implement the same
shotsld be provided and slso incorporated in the final EIA/ EMP Report of
the Project,

38) Detnils of litgation pending against the project, if any;, with direction
forder prased by any Court of Law agrinst the praject should be given.

¥ The cost of the project (capital cost and recurring cost) as well 8s the cost
towards implementation of EMP should clearly be apelt out.

A, Besides the above, the below mentioned gereral points are also to be
foflowsred:-

8] All documents to be properly referenced with Index and continuous page
numbering,

bl Where dala aré pregented in the repost espectally in tables, the period in
which the data were collected and the sources should be indicated.,

€l Where the documents provided are in a language other than English, an

 English transiation should be provided,

d) The Questionnaire for environmenital appraigal of industrial projects as
devised earlier by the Ministry shall also be filled and submitted.

¢l While preparing the EIA report, the instroctions for the proponents and
instructions for the consultacts jssied by MoEF vide O.M. No, J-
I!lEI'i:'-,.""r],FE:D{I-IE--]ﬂ.Ir[I] dated 4 Ayaygt, 2000, which are available sn .
the website of this Ministry, ahonld also be followerd.

) Changes, il any made in the basic scope and project parametess {as
submitted in Form-1 and the F.R for securing the TOR| should be
brought to the attention of MoEF with reasons for such changes and
pormission should be soughtl, as the TOR may also have o be altered,
Post Public Hearing changes in structure and content- of the drafe

Page 5 of &

Page xviii



ElAJEME [other than modifications arising out of the P.H. process] will
entail conducting the PH agatn with the revised dotumeniaton.

gl As per the circular no. J-11011/618/2010-TA T} dated 30,5.2012, poz
arc requested 10 submit certified report of the atatus of complianes of
the conditions stipulated in the environment clearance for the existing
operations - of the project by the Regions! Office of Ministey of
Envirunment & Forests, if applicable.

i it The ElA report should alao inchade iy surface plan of the arca indicaBng
contours of man topogmaphic eatures, drainage and mining acea, (i) Erological
maps and soctions and {ii) sections of the mine pit and external dumps, if any,
clearty showing the land features of the adinining area.

& After preparing the draft EIA (as per the peneric structure prescribed in
Appendix-ill of the ElA Hotification, 2006) covering the above mentioned issues,
the proponent will get the public hearing conducted and take further necessary
action for obtaining environmental clegrance in accordance with the procedure
preseribed under the ELTA Motilcaiien, 2006, %

[Dr. V.P. Upadhayay)
Director

Copy to:

(i1 The Secrctary, Ministry of Mines, Government of India, Shastri Bhawan,
Mew Dielhi- 119 001,

iz} The Secretary, Department of Environment, Government of Chhattisgarh,

[iii] The Secretary, Department of Mines and Ceology, Government of
Chiatlisgarh, Chhattisgarh.

[} The Chairman, Central Pollution Control Boand, Parivesh Bhawsn, CBD-
cumalfice complex, East Afjun Magar, Delhi-110032

[*}  The Chairmar, Chhatlisgarh Environmment Conservatisn Board, Nonnk
Niwns, Civil Lines, Raipur, Chhattisgarh

[vff  The Chief Conservator of Forests [Eastern), Regional Office [Western
Zomel, -3/ 240, Arers Colony Bhopal-962016, Madbya Pradesh

[vii] The Controller Genernd, Indisn Burcaw of Mines, Indim Bhavan, Civil
Lines, Magpur-440 001,

[*iif] The Member Secretary, Central Ground Water Authoritos, A2, W3 Curzon
FRoad Barrscks, KOG Marg, News Delhe-1100401.

[} The Member Secretary, Central Ground Water Authoraty, A2, W3 Curzen
Road Barracks, H.G. Macg, Mew Delhi-1 10001,

%) The District Collector, Durg District, Chhattisgarh,

ixif  Guard File "".I

[Dr. V.P. Upadhayay| '
Dirgetor
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POINT WISE COMPLIANCE TO TOR Issued by MOEF vide
Letter No. J-11015/338/2013-IA. Il (M) dated 9"January 2014

TOR Points

Compliance

Year-wise production details since 1994 should
be given, clearly stating the highest production
achieved in any one year prior to 1994. It may,
also be categorically informed whether there had
been any increase in production after the EIA
Notification, 1994 come into force w.r.t the
highest production achieved prior to 1994.

Nandini Khundini mine is not in
operation. Hence, Not applicable.

A copy of the document in support of the fact that
the Proponent is the rightful lessee of the mine
should be given.

Grant of Mine Lease by CG Govt
provided in Annexure-1

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 and mining technology and should
be in the name of the lessee.

Complied

Approved Mining Plan provided in
Annexure Il

All corner coordinates of the mine lease area,
superimposed on a High Resolution Imagery /
toposheet 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).

Mine Lease coordinates
superimposed on High Resolution
Imagery & Toposheet provided in
Figure 2.1 and 2.2, page 14, Chapter
2 of EIA report. Land use of core and
buffer zone is clearly Vvisible in
Toposheet and Imagery (water filled
pits and type of land is clearly visible
in the Imagery.

Land use of core and buffer zone
prepared wusing High Resolution
Satellite Imagery is provided in Figure
3.8 & Figure 3.9, page 68 - 69,
Chapter 3 of EIA report. Other
ecological features are also visible in
the Figures 3.8 and 3.9.

Does the company have 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

Details of Institutional Management
Structure and Environmental
Management System provided in
Section 8.2, page 126 -128, Chapter 8
of EIA report. Environment Policy is

Page xx




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 shareholders or stakeholders
at large may also be detailed in the EIA report.

given in page 127.

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.

This is open cast mining, hence

subsidence study not applicable.

Mine safety issues discussed in
section 2.8.1 page 17 chapter 2 and
section 6.1, page 107 of EIA report.

Slope of pit and OB dump height and
slope discussed in in section 2.8.2,
page 19, Chapter 2 of EIA Report.
The slope is maintained within the
natural angle of repose.

Blasting is disused in section 2.8.2
page 19-24, chapter 2 of EIA report.

Mitigation measures are discussed in
following sections:

Mine safety: Provided in section 6.1
page 107-109

OB dump slope stability: provided in
section 4.6 page 99-100

Blasting (noise and vibration):
Provided in section 4.3 and 4.3.1 page
83 — 88, chapter 4

The study area will comprise of 10 km zone
around the mine lease from lease periphery and
the data contained in the EIA such as waste
generation etc should be for the life of the mine/
lease period.

Complied. Provided in section 3.1,
page 33, chapter 3 of EIA report.

Data in EIA is for entire life of mine is
provided in chapter-2
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8 | Land use of the study area delineating forest | Land use map of study area provided
area, agricultural land, grazing land, wildlife |in Figure 3.8 and 3.9 page 68-69
sanctuary, national park, migratory routes of | section 3.9, page 67, Chapter 3 of EIA
fauna, water bodies, human settlements and | report.
other ecological features should be indicated.

Land use plan of the mine lease area should be | NO  Wwildlife sanctuary, ~Biosphere
prepared to  encompass pre-operational, | f€Serve, national park, migratory
operational and post-operational phases and | routes of fauna, Reserved and
submitted. Impact, if any, of change of land use | Frotected Forest is present within10
should be given. km area of the mine site.
Pre-operational land use plan of ML
area is provided in Table 2.1 page 15
Chapter 2 of EIA report.
Operational plan (first 5 years) is
provided in Table 2.9 & 2.10 page 20-
21 Chapter 2 of EIA report.
Post-mining land use plan of ML area
is provided in Table 2.2 page 15
Chapter 2 of EIA report.
Impact on land use provided in
Section 4.7, page 100, Chapter 4 of
EIA report.

9 | Details of the land for any Over Burden Dumps | No external (outside the ML area) OB
outside the mine lease, such as extent of land | dump will be made.
area, distance from mine lease, its land use, R&R
issues, if any, should be given.

10 | A Certificate from the Competent Authority in the | Forest Land not involved in ML area.

State Forest Department should be provided,
confirming the involvement of forest land, in 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.

Certificate from Forest Department
attached as Annexure 6 pg 233
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Status of forestry clearance for the broken up
area and virgin forestland involved in the project
including deposition of net present value (NPV)
and compensatory afforestation (CA) should be
indicated. A copy of the forestry clearance should
also be furnished.

Not applicable

12 | Implementation status of recognition of forest | Not applicable
rights under the scheduled Tribes and other
Traditional Forest Dwellers (Recognition of Forest
Rights) Act, 2006 should be indicated.

13 | The vegetation in the RF/PF areas in the study | No Reserved & Protected forest
area, with necessary details, should be given. present in ML area as well as within

10 km area of the study area.

14 | A study shall be got done to ascertain the impact | No Reserved & Protected forest or
of the mining project on wildlife of the study area | National park and Wildlife Sanctuary
and details furnished. Impact of the project on the | is present in ML area as well as within
wildlife in the surrounding and any other | 10 km area of the study area.
protected area and accordingly detailed mitigative
measures required, should be worked out with
cost implications and submitted.

15 | Location of National Parks, Sanctuaries | No National parks, Sanctuaries
Biosphere Reserves, Wildlife Corridors, Tiger/ | Biosphere Reserves, Wildlife

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 ecologically
sensitive areas as mentioned above, should be
obtained from the state wildlife Department/Chief
Wildlife Warden under the Wildlife (Protection)
Act, 1972 and copy furnished.

Corridors, Tiger/ Elephant Reserves is
present within 10 km area of ML area.

Map Showing Environmental Features
within 10 km area is given in Figure
1.2, page 7, Chapter 1 of EIA Report.

Certificate from Forest department
regarding absence of Reserve &
Protected forests in 10 km area along
with list of animal species found in the
10 km area attached as Annexure 6
(page 233)
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A detailed biological study of the study area [core
zone and buffer zone (10 km radius of the
periphery of the mine lease) shall be carried out.
Details of flora and fauna, duly authenticated,
separately for core and buffer zone should be
furnished based on such primary field survey,
clearly indicating the Schedule of the fauna
present. In case of any scheduled-l fauna found
in the study area, the necessary plan 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.

Detailed biological study of core zone
and buffer zone is provided in Section
3.8, page 51-67, Chapter 3 of EIA
report.

Certificate from Forest Department
regarding absence of Reserve &
Protected forests in 10 km area along
with list of animal species found in the
10 km area attached as Annexure 6
(page 233)

17

Proximity to Areas declared as ‘Critically Polluted’
or the Project areas attracting Court restrictions
for mining operations should also be indicated
and where so required, clearance/certifications
from the prescribed Authorities, such as the
SPCB or State Mining Dept. should be secured
and furnished to the effect that the proposed
mining activities could be considered.

No place in Durg district in CG is
critically polluted area as per CEPI.

This has been confirmed from CPCB
website and MOEF website.

18

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 survey,
family-wise should be undertaken to assess their
requirements, and action programmes prepared
and submitted accordingly, integrating the
sectoral programmes of line departments of the
state Governments. It may be clearly brought out
whether the village located in the mine lease area
will be shifted or not. The issues relating to
shifting of village including their R&R and socio-
economic aspects should be discussed in the
report.

No R&R issues are involved in this
project. No human habitation exists in
the mine area. The ML area is under
the possession of ACC.

Social Impact Assessment of the area
has been provided in Section 6.4,
page 115-117, Chapter 6 of EIA
report.t. The CSR plan has been
prepared as per need based analysis.
The detail of CSR activities and
earmarked budget is given in Table
6.3 page 118, chapter 6 of EIA report.
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One season (non-monsoon) primary baseline
data on ambient air quality (PMy,, SO, and NOXx),
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 pre-
dominant downwind direction. The mineralogical
composition of PM,o, particularly for free silica,
should be given.

Base line Environment quality
provided in following sections:
Parameter Section | Page
Meteorology | 3.2 36-40
Ambient air | 3.3 40-41
quality
Noise quality | 3.4 42-43
Water 3.5 43-45
quality
Soil quality 3.7 50-51
Ecology 3.8 51-67
Land use 3.9 67-69
Demography | 3.10 70-77
and socio-
economics

20

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 pre-dominant wind direction
may also be indicated on the map.

Air Quality Modelling of mining activity
is provided in Section 4.2, page 78 -
83, Chapter 4 of EIA report. Isopleths
(contours) showing the incremental
GLC on toposheet (showing site and
other features) given in Figure 4.1 &
4.2 page 81 & 82, Chapter 4 of EIA.
Wind rose also shown in Figure 4.1
and 4.2. Details of model used and
input parameters used for modeling
provided in Annexure IV.

Impact assessment of movement of
vehicles  for  transportation of
limestone given in section 4.4 page 88
— 96, chapter 4 of EIA report.

21

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.

Water requirement, availability and
source (including water balance)
provided in section 2.5, page 15,
Chapter 2 of EIA report.

22

Necessary clearance from the Competent
Authority for drawl of requisite quantity of water
for the Project should be provided

No ground water shall be used, hence
not required. Water accumulated in
mined-out pits shall be used.

23

Description of water conservation measures

Water accumulated in mined-out pits
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proposed to be adopted in the project should be
given. Details of rainwater harvesting proposed in
the project, if any, should be provided.

shall be wused. Water harvesting
measures provided in Section 8.10,
page 140, Chapter 8 of EIA report.

24

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.

No groundwater or surface water will
be used in the project. Impact of the
project on water quality provided in
Section 4.5, page 97-99, Chapter 4 of
EIA report.

25

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 Hydro Geological Study should be
undertaken and Report furnished. Necessary
permission from Central Ground water Authority
for working below ground water and for pumping
of ground water should also be obtained and
copy furnished.

Mining will intersect the groundwater
Table. Detailed Hydrogeology Report
is attached as Annexure V page 185-
232.

During the first 5 years of mining,
groundwater table will not be
intersected. No groundwater will be
extracted or pumped outside the
mining area. ACC will apply for
obtaining  necessary  permission,
whenever necessary.

26

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.

No nala or stream is passing through
the ML area.

27

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.

Information on site elevation, working
depth and groundwater table is shown
in Figure 2.4 and Figure 2.5, page 30
and 31 Chapter 2 of EIA report. The
details are also given in section 2.8.2
page 19-24 of report. Groundwater
levels of the study area are given in
Annexure V page 185-232.

28

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 up front on commencement of the
project.

Provided in Section 8.8, page 134-
136, Chapter 8 of EIA report.
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29

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. *

Provided in Section 4.4, page 88-96,
Chapter 4 of EIA report.

30 | Details of the onsite shelter and facilities to be | All infrastructure facilities shall be
provided to the mine workers should be included | provided at nearby Pathariya-l site.
in the EIA report. However, rest shelter shall be

provided to workers as mentioned in
Section 2.10, page 26, Chapter 2 of
EIA report.

31 | Conceptual post mining land wuse and | Provided in Section 2.8.2, page 19-24,
Reclamation and Restoration of mined out areas | Chapter 2 of EIA report. Conceptual
(with plans and with adequate number of | Plan provided in Figure 2.6, page 32,
sections) should be given in the EIA report. Chapter 2 of EIA Report.

32 |A time bound Progressive  Greenbelt | Provided in Section 8.8, page 134-
Development plan shall be prepared in a tabular | 136, Chapter 8 of EIA report.
form (indicating the linear and quantitative
coverage, plant species and time frame) and
submitted, keeping in mind, the same will have to
be executed up front on 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.

33 | Occupational Health impacts of the project should | Provided in Section 8.9, page 137-
be anticipated and the proposed preventive | 139, Chapter 8 of EIA report.
measures spelt out in detail. Details of pre-
placement medical examination and periodical
medical examination schedules should be
incorporated in the EMP.

34 | Public health implications of the project and | Provided in Section 4.9, page 102,

related activities for the population in the impact
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zone should be systematically evaluated and the
proposed remedial measures should be detailed
along with budgetary allocations.

Chapter 4 of EIA report.

35

Measures of socio economic significance and
influence to the local community proposed to
provided by the project proponent should be
indicated. As far as possible, quantitative
dimension may be given with time frames for
implementation.

Social Impact Assessment of the area
has been provided in Section 6.4,
page 115-119, Chapter 6 of EIA
report. The CSR plan has been
prepared as per need based analysis.
The detail of CSR activities and
earmarked budget is given in Table
6.3 page 118, chapter 6 of EIA report.

36

Detailed environmental management plan to
mitigate the environmental impacts which 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

EMP provided in Chapter 8

37

Public hearing points raised and commitment of
the project proponent on the same along with
time bound action plan to implement the same
should be provided and also incorporated in the
final EIA/EMP Report of the project.

Provided in section 6.5 page 120-122.

Commitments of ACC and time bound
action plan has been prepared by
ACC Ltd and provided in
Questionnaire attached as Annexure 8
Page 241 — 279 of EIA Report.

38

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

None as per the Undertaking given by
ACC (page 2)

39

The cost of the project (capital cost and
recurring cost) as well as the cost towards
implementation of EMP should clearly be spelt
out.

Provided in Section 8.11, Table 8.2
page 141, Chapter 8 of EIA report.

Note:

Point No. 5 (a to g) and Point No. 7 and 8 of MOEF Letter dated 9-1-2014 and 4-3-2016 has been complied.
Questionnaire prepared & signed by ACC Ltd attached as Annexure 8 page 241-279 of EIA Report
Issues raised during the Public Hearing, Response of ACC Ltd and time bound Action Plan with Budget

allocation, wherever required has been prepared by ACC Ltd and provided in Questionnaire attached as
Annexure 8 (Page 273-278 of EIA report).
Certified Compliance Report attached as Annexure 7, page 234 — 240 of EIA report

Surface Plan, Conceptual Plan, Geological Plan and Sections provided in Chapter 2 of EIA report.
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CHAPTER 1 : INTRODUCTION
1.1 Purpose of Report

ACC Limited is pioneer cement manufacturing company of India, which was established in 1936.
Since then many iconic and mega structures in India has been built with ACC cement. The Jamul
Cement Works (JCW) of ACC Limited had started its production in the year 1965 with an installed
capacity of 0.25 million tons of cement per annum (MTPA). The existing Clinker production
capacity at JCW is 0.76 MTPA. The present, capacity of the plant is 1.58 MTPA of Portland
Slag Cement. Slag is a waste from steel industry used as raw material for manufacturing
cement. JCW has obtained environmental clearance from MoEF vide letter no. J-
11011/251/2008-1A-1l (1) Dated 11 January, 2013 to produce 3 MTPA Clinker and 1.5 MTPA
Cement (PSC & PPC).

Additional limestone required for producing 3.0 MTPA Clinker at Jamul Cement Works would
be met from ACC’s captive mines, namely Jamul Limestone Mine, Pathariya Limestone Mine
Lease-l & Pathariya Limestone Mine Lease -Il and Nandini Khundini limestone mine. ACC has four
limestone mining leases in Durg district, namely Jamul Cement Works Limestone Mine (Lease
area 269.95 Ha), Pathariya Limestone Mine Lease- | (36.01 Ha) and Pathariya Limestone Mine
Lease-ll (37.85 Ha) and Nandini Khundini Limestone Mine (53.57 Ha). Mining operation in
Nandini Khundini is yet to commence. Other three mines are in operation.ACC applied for the
grant of mining lease at Nandini Khundini for an area of 53.57 Ha. Lease of Nandini Khundini

limestone mines was held by Bhilai Steel Plant from 1971 to 1991. The lease was denotified
vide Gazette Notification dated 9th June, 1992. The mining lease was freshly granted to ACC by

the Chhattisgarh Government vide their office letter no. F 3- 18/2004/12 on 5th February 2008.
Environmental Clearance to produce 0.15 MTPA has already being granted for Nandini

Khundini Limestone Mine from MOEF vide letter no J-11015/237/2009-1A.11 (M) dated 10th

March 2011. 0.15 MTPA limestone production is not adequate to meet the demand of JCW,
and therefore ACC applied to enhance the production capacity from 0.15 to 1.03 MTPA.

The expansion proposal of Nandini Khundani mines was submitted to MOEF for obtaining
environmental clearance in accordance as per provisions of EIA notification, dated September
14, 2006. ACC submitted Form-1 and TOR along with PFR to MOEF. ACC representatives
made presentation on the salient feature and other details of the project before the Expert
Appraisal Committee of MOEF on 12-11-2013. Terms of Reference (TOR) for EIA have been

approved by MoEF vide letter No. J.11015/338/2013.IA.l1 (M), 9th January 2014. This final EIA
report has been prepared for 1.03 MTPA limestone mining as per the Terms of Reference (TOR)
issued by the MOEF after incorporating views, comments and suggestions obtained during the
Public Hearing heald on 19-3-2015.

1.2 Identification of Project and Project Proponent

Project:
Nandini Khundini Limestone Mines having lease area of 53.57 ha is located at Village-

Nandini Khundini, Tehsil Dhamdha in the district of Durg of Chhattisgarh State. The capacity
enhancement of the mine is being carried out within the existing mine lease area of 53.57 ha
and no extra land is being acquired. No R & R issues are involved with this project. The

estimated cost of the project is Rs. 15 crores.

EMTRC Consultants Pvt Ltd. Delhi Page 1



ﬂag Final EIA Report of Expansion of Nandini Khundini Limestone Mines
The mining will be carried out by open cast method of mining by Shovel Tipper combination and is

mechanised. Drilling is done by deep hole track type drilling machine. Blasting is done by NONEL.
Blasted material is loaded with hydraulic shovel and front end loaders into tippers and transported
by 16 tons capacity tippers. General ground level in mining lease area, ultimate bottom level and
ground water level is 280 m, 221 m and 254 m respectively (amsl). The scheme of mining along
with PMCP is approved by IBM for production enhancement.Proposed capacity expansion would
also generate opportunities for direct and indirect employment to the surrounding peoples and
also improve local and regional economy of the area. The project will ensure the continuous
limestone supply to the Jamul Cement Works, result in the industrial growth of the region and
fulfill the cement demand of eastern states of country. The advantages of operating the Nandini

Khundini mines are described below:

e It is an old partially worked out mine of Bhilai Steel Plant so there will be proper
utilization of natural resource.

= There is no need of any displacement of people.

= There are no forests, wildlife sanctuary or any ecosensitive areas surrounding the
mine.

= Mining land is barren with no trees and agriculture

e The existing mined out pits are full of water, which is sufficient for the mining

operations.

Details of Lease hold Area:

Land of Mining Lease is partly Govt. Land and part of it belongs to Bhilai Steel Plant (BSP). This
area was partially mined out by BSP during 21.7.1971 to 20.7.1991 period. After that mining
was discontinued. Mining land is now barren with no other activity currently going on site.
Existing mining pits are filled with water. As per previous records, mine contained 4.01
Million Tons proved limestone reserves and 15.91 MT indicated reserves. Expected life of
Nandini Khundini mine was 27 years. BSP has issued No Objection Certificate to ACC
Limited in 1990 for granting mining lease on this surrendered lease. State Government by
their order no F3- 18/2004/12 dated 05.02.2008 has granted mining lease for a period of 30
years to ACC Limited, Jamul Cement Works (JCW). Execution of Mining lease was done on
02.12.2008. State Government by order no 239/MAN.CHI/KHANIJ/2011 dated 29.04.2011 has

granted permission to start mining operations.

Project Proponent: ACC is India's foremost manufacturer of cement and concrete. ACC's
operations are spread throughout the country with 17 modern cement plants, more than 40
Ready mix concrete plants, 20 sales offices, and several zonal offices. It has a workforce of
about 9,000 persons and a countrywide distribution network of over 9,000 dealers. The
manufacturing units are backed by a technical support services centre. Since its inception in
1936, the company has been a trendsetter and important benchmark for the cement industry
in respect of its production, marketing and personnel management processes. Its commitment
to environment-friendliness, its high ethical standards in business dealings and its on-going

efforts in community welfare programmes have won it acclaim as a responsible corporate citizen.
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ACC has made significant contributions to the nation building process by way of quality products,

services and sharing its expertise.

ACC has rich experience in mining, being one of the largest user of limestone, and it is also
one of the principal users of coal. The company's various businesses are supported by a
powerful, in-house research and technical backup facility - the only one of its kind in the Indian
cement industry. This ensures not just consistency in product quality but also continuous

improvements in products, processes, and application areas.

ACC is among the first companies in India to include commitment to environmental protection
as one of its corporate objectives, long before pollution control laws came into existence. The
company installed pollution control equipment and high efficiency sophisticated electrostatic
precipitators for cement kilns, raw mills, coal mills, power plants and coolers as far back as
1966. Every factory has state-of-the art pollution control equipment and devices.ACC
demonstrates the practices of being a good corporate citizen undertaking a wide range of
activities to improve the living conditions of the under-privileged classes living near its

factories.

1.3 Nature, Size and Location of the Project

The project activities (Limestone mining) falls under Category ‘A’ of EIA notification dated 14-9-
2006. Area of the mine lease is 53.57 Ha. Production capacity of limestone from the mine will
be 1.03 MTPA. Total project cost is Rs. 15 crores. The mining will be carried out by open cast
method of mining by Shovel Tipper. The height of bench will be 2.0 to 4.0 meters in OB and
7.0 meters in limestone. Width of bench will be kept more than the height. Average
thickness of OB is 2 to 4 meters therefore one bench is made up of OB and 07 to 08
benches will be developed in limestone whose average thickness is approx 50 to 60 meters.

Limestone will be extracted and sent to Jamul Mines for crushing.

Limestone of Nandini Khundini Mines belongs to lower Vindhyan age which is horizontally
bedded & highly jointed. Limestone is chocolate brown in color, finely grained and displays
stromatotic structure. Clean stone quality of limestone varies from 79.5% to 90.6% total
carbonates. Mine contains 43.74 million tons of proven reserves of limestone.

Location

The Mining Lease area of 53.57 Ha falls in Nandini Khundini village of Dhamda Tehsil,
District Durg of Chhattisgarh. Terrain of the area is more or less flat. JCW is at about 15 km in
south direction of mine. The mine is well connected with road. Nandini Khundini mine is 21 km,
NE of Durg railway station (situated on Nagpur-Howrah Broad Gauge of SE Railway) and
well connected to National and State Highways. NH-6 from Mumbai to Kolkata passes through
nearest Bhilai town which is approx 20 km away from the mining site. Nearest airport is at

Raipur which is about 70 km from mine site.

The main surrounding villages, population, direction and approximate distance from mining lease
boundary are as follows: Pathariya — 2.0 km northwest (population: 2695), Nandani Khundini
0.5 km north (population: 4369), Medesara 2.0 km southwest (population: 3396), Pitora — 2.0
km west (population: 1605), Deorjhal — 1.3 km southeast (population: 976) and Potiya 2.0 km

south (population: 1696). Nearest town is Dhamda located about 9.5 km in northwest direction.
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Sheonath River and Amner River are the main surface water bodies. Sheonath River is located
about 3.5 km west of the mine site. Amner River is located about 6.5 km in south west direction.
Tandula canal and its distributaries are the other sources of surface water. Tandula canal is

located about 3.6 km southeast of the mine site.

There are no ecologically sensitive and archaeologically important places within 10 km
radius of the mine site. No reserve and protected forests are present in the ML area and study
area that is 10 km radius around the ML area (However 130 ha land has been proposed to be

Notified in Nandini Khundini as Protected Forests).

The area is covered by Survey of India Topo sheet number 64G/7 on 1: 50,000 scale.

Latitude and Longitude of four corners of Mine Lease area is given below:

21°23 20.6"N  81°23 16" E
21°23' 07.4°N  81°23 29" E
21°22°48.2” N 81°23 09.8’E
21°23'06.5" N  81°22' 52.3" E

Location map is provided in Figure 1.1. Map showing environmental features around 10 km
area of the Nandini Khundini mines site is provided in Figure 1.2. Map showing all location
of all the three limestone mines of ACC (Nandini Khundini mines, Pathariya Lease | mines and
Pathariya Lease-ll mines is provided in Figure 1.3. Certified Revenue map showing the
boundary of Nandini Khundini mines is shown in Figure 1.4. Photographs showing mine site

is provided in Figure 1.5.

1.4 Importance of the Project to Country & Region

The optimal utilization of limestone reserves of the state for cement manufacturing within the
state will boost the economic development of the state as well as the country. Impact of
transportation on the environment will be highly reduced as mine is in close proximity of plant.
The Blast furnace slag which is a waste for steel making process found its utilization as raw
material in Cement manufacture and ACC is pioneer in propagating the usage of Slag cement
there by conserving mineral resource of the country. With the organizational conservation
towards mineral conservation, sustainable development of mineral resources& environmental
protection, the mining activities by ACC in this area have played a vital role in uplifting the
standards of living.This project will further create the additional employment opportunities for
many people. Project will lead to many rural and community welfare programmes like road
repair, school run, free medical caps, etc. It will also look after for bus services, sanitation and

drinking water, provision for repairs of bore wells, etc.

1.5 Scope of the Study

ACC limited proposed expansion of its following three captive limestone mines at
Tehsil Dhamdha in Dist Durg, Chhattisgarh.

1. Pathariya-l Limestone Mines from 0.6 MTPA to 0.84 MTPA (ML area 36.001 ha,
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Category B project) located at Pathariya village, Tehsil Dhamdha.

2. Pathariya-Il Limestone Mines from 0.6 MTPA to 0.84 MTPA (ML area 37.85 ha,
Category B project) located at Pathariya village, Tehsil Dhamdha.

3. Nandini Khundini Limestone Mines expansion from 0.15 MTPA to 1.03 MTPA (ML area
53.57 ha, Category A) located at Nandini Khundini village, Tehsil Dhamdha.

The above mines are located close to each other in nearby two villages, Patheirya and
Nandini Khundini. Pathariya-ll and Nandini-Khundini mines are within 500 m distance of each
other and Pathariya- Lease | mine is located about 900 m away from Pathariya- Lease Il mine.
The Main Office, Stores, Magazine and Workshop for all the three mines are common and located
at Pathariya-l mines. Environment Management System of the three mines is also common. The
mines supply limestone to ACC’s Jamul Cement Works and transportation will be done by road.
Mining Plan of the three mines is separately approved by IBM. Environmental Clearance of
existing Nandini Khundini mines is issued by MOEF and EC of Pathariya Limestone Mine Lease |
and Lease |l are issued by SEIAA-Chhattisgarh. Therefore MOEF and SEAC have given three
separate TORs for conducting EIA Study of the three projects. The baseline environment status is
similar and there are no forests, national park, wildlife sanctuary, critically polluted area, etc
within the 10 km area of the three mines. The aspects and impacts of the three projects are
more or less same. Therefore this EIA addresses the applicable cumulative traffic impact of the
three mines with a common Baseline Data and Environmental Management Plan. As a matter of
fact many sections of this EIA report will be similar to the EIA report of Pathariya-Lease | and

Pathariya Lease-ll Limestone mines.

MoEF prescribed the TOR for EIA study of Nandini Khundini Limestone Mines vide letter No.
J.11015/338/2013.1A.1l (M) dated 9 January 2014. This EIA Report is prepared for Limestone

Mining of 1.03 MTPA capacity. Baseline data collection has been generated for summer season

during the period 1St March 2014 to 31St May 2014. The EIA/EMP has been prepared as per
approved TOR, given in page vii. Point-wise compliance with TOR points issued by MOEF is

given in page xiii.
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Figure 1.1 Location Map
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Figure 1.2 Map Showing Site & Surrounding Features within 10 km Area
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Figure 1.3 Map Showing all the Three Mines of ACC
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Figure 1.4 Certified Revenue Map Showing Nandini Khundini Mines
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Figure 1.5 Photographs Showing NK Mine
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CHAPTER 2: PROJECT DESCRIPTION

2.1 Project Profile

ACC Limited is pioneer cement manufacturing company of India, which was established in 1936.
Since then many iconic and mega structures in India has been built with ACC cement. The Jamul
Cement Works (JCW) of ACC Limited had started its production in the year 1965 with an installed
capacity of 0.25 million tons of cement per annum (MTPA). The existing Clinker production capacity at
JCW is 0.76 MTPA. The present, capacity of the plant is 1.58 MTPA of Portland Slag Cement. Slag is
a waste from steel industry used as raw material for manufacturing cement. JCW has obtained
environmental clearance from MoEF vide letter no. J-11011/251/2008-IA-I1 (1) Dated 11" January,
2013 to produce 3 MTPA Clinker and 1.5 MTPA Cement (PSC & PPC)

Additional limestone required for producing Clinker at Jamul Cement Works would be partially meet
from ACC’s captive Nandini Khundini limestone mine. Nandini Khundini mines is located at about 24
km road distance from Jamul Cement Works (21 km aerial distance). Capacity enhancement of
Nandini Khundini Limestone Mine to the tune of 1.03 MTPA is proposed as against the present 0.15
MTPA. The limestone from Nandini Khundini Limestone mine is of Higher Grade and ROM Limestone
from this mine will be utilized along with the marginal grade quality limestone generated from Jamul
Limestone Mines. The limestone shall be blended with the marginal grade limestone and crushed in
the proposed crusher at Jamul Limestone Mines. Rushed limestone shall be transported to Jamul
Cement Works through dedicated 3 km road. Later closed pipe conveyor belt shall be developed
along the dedicated road, so as to save on transportation cost and improve the ambient air quality of

Jamul area.

Environmental Clearance to produce 0.15 MTPA has already being granted for Nandini Khundini
Limestone Mine from MOEF vide letter no J-11015/237/2009-1A.11 (M) dated 10™ March 2011.

2.2 Need of Project

The cement demand in the country is going at the rate 9-10% (Compound Average Growth rate
CAGR) particularly in the eastern states , due to various infrastructural projects planned by
State/Central Governments and also due to rapid growth of industries, the demand is likely to be

higher than average for the country.
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ACC has proposed to enhance the clinker production capacity of Jamul Cement Works and to meet

the eastern market demand of cement. To cater the additional Limestone requirement of JCW plant,
capacity enhancement of Nandini Khundini limestone mine has been proposed. Considering the
proximity of the project site in the state of Chhattisgarh, which is very well linked by rail as well as
road network, It will be easier for fulfilling the demands of other eastern states of country. Also the

clinker produced from Jamul cement works will be transported to ACC’s other grinding units.

2.3 Location, Size and Magnitude of Operation

SN Particulars Details
1| Location of Mines Tehl Dhamda, Distiet Durg
2 Location of Jamul Cement Plant 15 km south of NK Mines (arial distance)
3 Topo sheet 64 G/7 ,LAT.-21 22 40, LONGI.- 81 23 00
4 Elevation above Mean Sea Level 284.75 m, Undulating terrain
5 Nearest Highway NH6 (Mumbai to Kolkata) — 20 km
6 Nearest railhead Durg — 21 km
7 Nearest railway line Mumbai — Howrah 21 km
8 Nearest airport Raipur — 70 km by road
9 Historical / Tourist places None in 15 km radius
10 | Ecologically sensitive areas None in 15 km radius
11 Nearest town Durg, 21 km

The study area consists of essentially flat land extending in South East, North- West direction. There
are no hills in the close vicinity of the mine site. There is no forest within lease area. No river or nallah
lies in the leased area. The site is flat and general ground level is 284.75 m above Mean Sea Level
(aMSL).

The soils are sandy loam and silty clay type. The fertility of the soil along the Sheonath River is of
good quality that supports good agriculture. The soil quality around mines is of poor quality; the crop
yield is also poor. The soils around mines are not contaminated with heavy metals. However the
limestone content of the soils of surrounding agriculture fields is high. Paddy is the main crop grown
during monsoon. Other crops are barley, wheat, maize, pulses and oilseeds. The irrigation facility is
not well developed. Tandula canal with its major and minor drains supplies water for irrigation only
when the main canal has surplus water left after fulfilling the water requirement of Bhilai Steel Plant.

68% land of study area is covered under agriculture, 18% land is put to non-agriculture use, 4.5%
land is fallow land, 4% land is cultivable wasteland, and 5.5% land is barren land. There is no forest

land in the study area.

The nearest major habitation around the mining site is Dhamdha, located 8 km away in northwest
direction. Jamul Cement Works and its township, Bhilai, Durg are located about 20 km away from
mine. The name of big and small villages, population, direction and distance from mining lease

boundary are as follows:
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Pathariya — 2.0 km northwest (population: 2695)
Nandini Khundini 0.5 km north (population: 4369)
Medesara 2.0 km southwest (population: 3396)

Pitora — 2.0 km west (population: 1605)

Deorjhal — 1.3 km southeast (population: 976)

Potiya 2.0 km south (population: 1696)

Nandini Khundini Limestone Mines having lease area of 53.57 ha is located at Village- Nandini
Khundini, Tehsil —-Dhamdha in the district of Durg of Chhattisgarh State. Mining lease area over this
area was first granted to Bhilai Steel Plant of SAIL. But it was later surrendered to the State
Government. ACC Limited applied for the mining lease in this area and lease was granted to ACC
Limited in 2008. Land of Mining Lease is partly Govt. Land and part of it belongs to BSP. BSP has
issued No Obijection Certificate to ACC Limited in 1990 for granting mining lease on this surrendered
lease. State Government by their order no F3-18/2004/12 dated 05.02.2008 has granted mining lease
for a period of 30 years to ACC Limited, Jamul Cement Works. Execution of Mining lease was done
on 02.12.2008. Mining lease partly comprises of Govt. Land of 17.89 ha and rest belongs to BSP.
Surface rights and enter upon permission for the total land of Mining Lease (53.57 Ha) has already
been obtained from District Collector. Mining operations are yet to start in Nandini Khundini Mining

Lease area.

Proposed capacity enhancement of the mine is being carried out within the existing mine lease area of

53.57 ha and no extra land is being acquired hence there will be no change in the land use pattern of

project. There is no R & R involved in this project, since there will be no person affected by the project

need to be displaced or additional land to be acquired. Mining lease letter is attached as Annexure.

Execution of Mining Lease was also done in 2008. Mining operations are yet to start in Nandini Khundini

Mining Lease area. The mining will be carried out by open cast method of mining by Shovel Tipper and

will be fully mechanised. The height of bench is proposed 2.0 to 4.0 meters in OB and 7.0 meters in

limestone. Width of bench will be kept more than the height. Average thickness of OB is 2 to 4 meters

therefore one bench is made up of OB and 07 to 08 benches will be developed in limestone whose

average thickness is approx 50 to 60 meters. Limestone is extracted and sent to plant for further

processing. It is now proposed to produce 1.03 MTPA limestone from Nandini Khundini Mines.

The close view showing the mining lease area and surrounding features is given in Figure 2.1.
Figure 2.2 shows the google image of the ML area and its immediate surroundings. No nalla or road
passes through the mining lease area. The earlier mined out areas are converted to water bodies as

clearly visible in the google image.
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Figure 2.1 Close View of ML Area showing Coordinates of the Lease Area
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Figure 2.2 Google Image of Mine Lease Area

2.4 Land Details

Mining lease area of 53.57 Ha in village Nandini Khundini was granted to ACC Limited by the
Chhattisgarh State Government in 2008. Execution of Mining Lease was also done in 2008. This
lease was granted for a period of 30 years i.e. up till 01.12.2038.
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Location / District | State Area Date of Remark

village in Ha Expiry

Village — Durg Chhattisgarh | 563.57 | 01.12.2038 | State Govt. Order no F3-18/2004/12
Nandini dated 05.02.2008 and lease
Khundini executed on 02.12.2008

Land of Mining Lease (53.57 ha) is partly Govt Land (17.89 ha) and part of it belongs to Bhilai Steel
Plant (BSP land- 35.68 ha). It is reported that BSP has surrendered the lease in 1991. Chhattisgarh
Government by their order no F3-18/2004/12 dated 05.02.2008 has granted mining lease for a period
of 30 years to ACC Limited (Jamul Cement Works). Execution of Mining lease was done on
02.12.2008. Surface rights and enter upon permission for the total land of Mining Lease (53.57 Ha)
has already been obtained from District Collector-Durg. Mining operations are yet to start in Nandini
Khundini Mining Lease area. BSP surrendered the mine lease in 1991. In the intervening period
(1991-2008) local villagers would have used the area for cattle grazing and funeral. After 2008, ACC

fenced the area by barbed wires to prevent unauthorized entry.

Table: 2.1 Existing Land use of the Core Zone

Present Land use pattern of ML area(Ha)
Description Present Stage
1 Area excavated by BSP prior to grant of Lease to ACC 11.48 Ha
2 Old overburden dumps 1.65 Ha
3 Undisturbed Land 40.44 Ha
Total 53.57 Ha

Table: 2.2 Post Mining Land use of the Core Zone

Post Mining (Conceptual) land use pattern of ML area(Ha)
Sr. No. Description Total Area Land Use( Ha)
Plantation|Water body |Public Use |Undisturbed| Total

1 | Excavation (Backfill) 33.97 33.97 0 0 0 33.97
2 | Water Reservoir 14.8 14.8 0 0 14.8
3 | External Dump or back 1.79 1.79 0 0 0 1.79

fill on North side of

Lease
4 | Green Belt all along 3.01 3.01 0 0 0 3.01

lease boundary

Total 53.57 38.78 14.8 0 0 53.57

Note: Upto end of mine life, Total broken area will be approx. 48.77 Ha. Out of which, area likely to be
backfilled will be approx. 33.97 Ha and area left out for Water reservoir will be 14.8 Ha.

Upto end of life of mine, it is proposed that approx 38.78 Ha of plantation will be developed (including the
green belt developed during initial years of mining).

2.5 Water Requirement
Water requirement will be 20 m3/day. Water will be taken from rainwater stored in old mined-out pits

inside the ML area. Worshop, mine office, etc will be located in Pathariya Lease-| site. Groundwater

will not be drawn through borewells or dugwells for use in mine operations.

Name Consumption | Wastewater | Management Scheme
KLD Generation
KLD
1 | Sprinkling on haul road for | 10 Nil -
dust suppression
2 | Greenery development 5 Nil -
3 | Domestic use (Toilets) 5 4 Taken to septic tanks and
soak pits
Total 20 KLD 4 KLD No discharge outside
premises.
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2.6 Electricity Requirement

Electricity will be required mostly used for mine dewatering purpose, in offices and for maintenance of
HEMM. Power is sourced from CSPDCL through rural feeder. Approx 200000 Units/year power will be

required for the proposed project.

2.7 Manpower Requirement

The project will create the direct employment of 32 people in the mines. Project will also generate
indirect employment for approx 100 tipper operators which will transport ROM limestone from Mine
site to Crusher which will be installed in Jamul Mines.

ACC will give preference to the local peoples during construction and operation phase of the project
depending upon the skill, job requirement and capability. Several other indirect employment
opportunities will be created in the surrounding areas like transport for men and material, hotel
operators, vehicle drivers and attendants, workshops, grocery and retails, medical, etc. Employment
details are given in Table 2.3.

Table 2.3 Man Power Requirement

Designation Nos Qualifications

Manager 1 Graduate in Mining Engineering with 1 Class Manager’s Certificate
of Competency

Mining Engineer 1 Graduate in Mining Engineering

Geologist 1 M.Sc. in Applied Geology

Asst. Manager 2 Graduate/Diploma in Mining Engineering with 151 12" Class
Manager’s Certificate of Competency

Mines Foremen 2 Diploma in Mining Engineering or Foreman’s Certificate of
Competency.

Mate cum Blaster 1 Mate certificate of competency holder

Electrical Supervisor 2 Diploma in Electrical Engg with Electrical Supervisor Competency
(Mining)

Mechanical Engineer 1 Graduate/Diploma in Mechanical/Automobile Engineering

Engineer 1 Diploma in Mechanical/Automobile Engineering

Electricians / Auto 2 ITlin Electrical

Electricians

Driller 2 ITI / Diesel Mechanic for operation of drilling machine
Blasting Crew 2 Unskilled workers

Operators 6 Diesel Mechanic cum HEO for operation of HEMM
Time Keeper 1

Mechanics 3 ITI/ Diesel Mechanic

Welder / Fitter / 1 ITI — Welder job trained person

Khalasi

Helpers 3 Unskilled as Machinery attendant

2.8 Project Details

The Mining plan of Nandini Khundini Limestone mine was approved by Indian Bureau of Mines,
MCCM Central Zone vides their letter no. 314(3)/2008-MCCM (CZ)/MP-12 dated 05/08/08. The
limestone occurring in the area is a part of extensive occurrence seen outcropping in the region from
Seonath river and to beyond Semariya. The area is located in the central part of the Chhattisgarh
basin and belongs to the upper sub-division of the Raipur series. The limestone belongs to the lower
Vindhyan age. The deposit is horizontally bedded and highly jointed. The limestone is usually
chocolate brown in colour, fine grained and thin veins of calcite are observed at places. The limestone
displays a stromatotic structure. Intercalations of shale within the limestone are also observed as also
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the seepage of overburden soil through the joints into the limestone. The surface plan of the mine

area is shown in Figure 2.3.

Mineral Processing- There is no need for any mineral beneficiation or processing as the quality of
limestone raised from Nandini Khundini limestone mine is suitable for clinker manufacture.

Zero Waste Mining— ACC will adopt the zero-waste mining principle. The low grade limestone will be
blended with higher grade limestone at JCW and used. No limestone resource will be discarded. This
principle will help in optimal utilization of national resource base.

The Geological Plan of the mining lease area showing contours, overburden, ultimate pit limit,
borehole location and limestone bearing area is given in Figure 2.4.

The traverse section of mineral deposits through drilled boreholes (Geological Section showing
overburden depth, shelly limestone, magnesium limestone and extractable limestone) is given in
Figure 2.5. The Conceptual Mine Plan is shown in Figure 2.6.

2.8.1 Mining Reserves

Nandini Khundini Limestone deposit was granted to ACC Limited in the year 2008. In 1960 Bhilai
Steel Plant has done some boreholes out of which 08 holes were present in lease area awarded to
ACC Limited. Since then reserves and resources were estimated under old system of categorization.
l.e. proved, probable and indicated.

As per the UNFC guidelines Nandini Khundini Limestone mines can be categorized as Stratiform,
Strata bound and Tabular Deposit of regular habit. After the introduction of UNFC (United Nations
framework for classification of reserves and resources) system and compliance to IBM circular no 03
of 2010, exploration work was done. All drilling data of present and previous investigations were
utilized and Resources are again classified under new classification.

Measured Mineral Resources: The entire mining lease area was explored thoroughly by using core
drilling at smaller grid. The total resources in the lease area work out to be 55.26 million tons. Detailed
break of resources are given below. Feasibility and economic viability is required to be studied for
conversion of these resources into reserves. It covers area of approx 53 Ha. Deepest bore hole has
reached up to 72.5 m. Average CaO grade ranges from 4.08 % in OB to 46.69% in limestone. MgO
grade is < 3% in Limestone. The measured mineral resources at NKM mine is given in Table 2.4.

Table 2.4 Measured Mineral Resources

Category Lithology Resources (Million tons)

Measured Mineral Resources Overburden 2.57

(UNFC Code : 331) Limestone upper 19.42
Mg Shaly Limestone 11.04

Limestone Lower 22.23

Total 55.26

Proved Mineral Reserves: Proved mineral reserve is obtained after substracting feasibile resource
from measured resource. Mg Shaly Limestone is also considered under proved category due to

presence of an average Ca0% of 38.64%. Break up as per different litho units are given in Table 2.5.

Table 2.5 Proved Mineral Reserves

Category Lithology Reserves(Mio.t)
Proved Mineral Reserves Limestone Upper 17.36
(UNFC Code 111) Mg Shaly Limestone 9.34
Limestone Lower 17.04

TOTAL 43.74
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Table 2.6 Estimated Reserves and Resources

Classification Code Quantity Grade
(MT)
(1) 2) 3) (4)
Total Mineral Resources(A+B) Grade of Mineral is
A) Mineral Reserve good & it is
(1) Proved Mineral Reserve 111 43.74 entirely blendable
with Mineral of our
B) Remaining Resources other captive Mine
(1) Feasibility Mineral Resource 211 8.95* (Jamul & Pathariya
(2) Measured Mineral Resource 331 NIL L/s Mine) and
(3) Indicated Mineral Resource 332 NIL suitable for cement
(4) Inferred Mineral Resource 333 NIL manufacturing
(5) Reconnaissance Mineral Resource 334 NIL
*  Non mineable due to Statutory obligations. Not
economical and feasible due to current cement
market scenario & mining technology presently in
use.

Based on the detailed analysis carried out and IBM threshold cut off values for limestone in
Chhattisgarh (Circular No: 3/2010) the average quality of the various lithologies are given below.

Table 2.7 Quality of Limestone

Litho Unit UNFC - 111in  |ROM Quality

Million Tons SiO, % [AL0; % |Fe,03% |CaO % [MgO % |LOI %
Limestone Upper 17.36 1049 | 287 | 156 | 4424 | 218 | 37.21
Mg Shaly Limestone 9.34 1293 | 339 | 179 | 3864 | 531 | 3621
Limestone Lower 17.04 764 | 195 | 103 | 4669 | 2.39 | 39.15
Total 43.74 9.90 | 262 | 140 | 439 | 293 | 38.89
Dolomite - 981 | 218 | 148 | 3314 | 1113 | 39.23
Overburden - 36.96 | 12.89 | 2517 | 408 | 06 | 15.99

Sub-grade Limestone: The average quality of limestone found in Nandini Khundini is either Cement
grade or High grade which will be blended with marginal grade limestone of Jamul mines. The
required quality of limestone is directly raised and blended proportionately with limestone of Jamul
mines before feeding to crusher.

Application of Feasibility study and categorization of reserves and resources as per UNFC
Guidelines: Measured mineral resources categories have been considered for feasibility
assessment. Above resources will be reducing by non-mineable parts due to statutory obligation and
tonnage having grade below cut off grade. Statutorily, some part of area cannot be mined as NE part
of lease has to be diverted for plantation purpose. 50 m safety barriers from public road, 7.5 m safety
barriers from boundary of lease area, 7.5 m left over for development of green belt and ultimate pit
slope at 45° for slope stability of pits etc. In Nandini Khundini deposit, some quantity of limestone
reserves will be blocked due to 7.5 m safety barrier and green belt along mining lease boundary, 30 m
left out for creation of green belt in NE part of Lease area and some material will be blocked due to
maintenance of ultimate pit slope of 45 -60 deg all along the mineral blocks.

Table 2.8 Conversion of Measured mineral resources to Proved mineral reserves

Category Lithology Resources (Mio.t)

Measured Mineral Resources Overburden 2.57
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(UNFC Code : 331) Limestone Upper 19.42
Mg Shaly Limestone 11.04

Limestone Lower 22.23

TOTAL 55.26

Non mineable part of Measured Mineral Resources (Blocked due to statutory obligation):
These are approx losses are estimated due to 7.5 m safety barrier and green belt along lease
boundary, 30 m width area left for development of green belt in NE along lease boundary and

limestone blocked due to ultimate pit limit at 45 deg.

Category Lithology Reserves(Mio.t)
Limestone Upper 2.06

Feasibility Mineral Resources Mg Shaly Limestone 1.70
(UNFC Code: 211) Limestone Lower 5.19
TOTAL 8.95

Proved Mineral Reserves): Proved mineral reserves are obtained after subtracting feasibility mineral
resource from measured mineral resource. Mg Shaly Limestone is also considered under proved
category due to presence of an average CaO % of 38.64%. Break up as per different litho units are

tabulated below:

Category Lithology Reserves(Mio.t)
Proved Mineral Reserves Limestone Upper 17.36
Mg Shaly Limestone 9.34

(UNFC Code 111) Limestone Lower 17.04
TOTAL 43.74

Anticipated Life of Mine: The total proved limestone reserves under UNFC 111 are 43.74 MT. Total
life of mine established in the mining lease of 53.57 Ha shall be approx 45 years considering
production at a rate of 10.3 LTPA. Mine will work up till 2058 / 2060 AD.

2.8.2 Conceptual Mining Plan

As per conceptual mining plan of Nandini Khundini Limestone Mine, the mine shall advance in all
directions towards lease boundary. In the next five years on after the commencement of mining
operations, the production level from Nandini Khundini Mine will be 1.6 LTPA to the maximum of 10.3
LTPA. The method of mining will be Mechanized system of opencast mining with deep hole Drilling
and Blasting activity. Loading and transportation by tipper-shovel combination. Back filling in worked
out area will be done after deepest level of exploitation of limestone. It is also proposed to create a
new plantation area in north side of lease as per the condition stipulated in EC. The balance mined
out voids / portion of the pit will be either back filled with OB generated during mining process or will
be converted into water reservoir.

The Nandini Khundini Limestone Mine will be worked by mechanised system of opencast mining
method. At present, Mining operations are not started in Nandini Khundini Mine. The limestone
deposit is overlain by 3 m of overburden consisting of Alluvium, black cotton soil, hard murrum and
bouldary stone. Initially overburden will be removed by shovel — tipper combination and unloaded at
properly defined area called Dumps. After that dumps are designed and maintained with the help of
Dozer to create adequate space for future dumping. After removal of OB, limestone benches will be
ready for drilling and blasting operation. Blast holes of 115 mm dia will be drilled up to 7-9 m with the
help of drilling machines with 5% sub grade drilling. The complete drilling operation will be of wet
drilling method and no dust will be allowed to become air borne while drilling. The blast holes will be

drilled with parameters having burden of 2.5 to 3.5 m and spacing 3 to 5.5 m. These blast holes will
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be charged with explosive (mixture of ANFO and booster). Around 70% of hole depth will be charged

with explosives and balance 30% will be stemmed with loose soil to have effective blast. These blast
holes after charging with explosives will be then normally blasted by using non-electric shock tube
detonator/delay system. This will reduce the ground vibration and throw. For breaking the oversized
boulders, Rock breaker will be used.The blasted stone will be loaded by Hydraulic excavators and
transported by tippers to crusher located at Jamul Limestone Mine for further processing. The
distance from the mines to the plant is approx 24 Km (by road). The mode of transportation chosen is
by 16 ton capacity tippers. Loading of limestone is done by shovels having a bucket capacity 4.0
cubic meter. To arrest the dust pollution while hauling the limestone by tippers, water will be sprinkled
on the haul road with help of water tanker. The width of the working benches will be maintained at 20
meters, bench height 7 meters and the ultimate slope will be 45 -60° from the horizontal.

Mining Benches: Following mining benches are proposed.

Bench Level (in meters) Remarks

Above 280 Lateritic Soil
I 280 — 277 OB Bench
Il 277 -270 Benches developed in limestone horizon which includes
Il 270 — 263 Limestone Upper, Patches of Mg Shaly Limestone and
v 263 — 256 Limestone Lower

Accordingly, more benches will be developed upto MRL 221 in furure course of mining.The bench
angle of Limestone bench will be provided less than 90 degrees for limestone and average pit slope
will be maintained at 45 degrees. For overburden and soil bench angle will be maintained at 60

degrees. This is especially safe in Nandini Khundini where the deposit is massive.

2.8.2.1 Development and Production Plan

Overburden, Waste and Top Soil: Overburden will be kept in advance of limestone benches. Bench
height to be maintained for overburden bench is from 3 m. Overburden handled will be dumped at
suitable sites and will be dozed regularly. Waste material if generated during excavation will be
backfilled in the worked out pit Proposed handling of OB and waste quantity and specified area for the
next five years of the scheme period is shown in below table.

Table 2.9 Year Wise Proposed Bench Configuration: Overburden Year: 2013-2014 to 2017-18

Year |OB |Location between section Bench RL | Face Face Height |Quantity
line and direction From - To |Length |[Advance of (Tons)
(m) (m) Bench (
m)
2013-14 OB [SL-3to SL-6, W side 280 - 277 450 09 3 27010
2014-15 OB [SL-3to SL -6, EW side 280 - 277 651 30 3 72230
2015-16 OB [SL-3to SL -6, EW side 280-277 | 1321 18 3 64756
2016-17 OB |SL-3toSL-7,EW & N side | 280 - 277 787 55 3 74601
2017-18 OB [SL—-3toSL-7,EW &NS 280 - 277 415 53 3 74665
side

Top Soil: The mining lease area in 53.57 ha has OB in the form of lateritic soil. There is no fertile top
soil except lateritic soil which will be removed and stacked properly within the lease boundary. In due
course of mining, if some quantity of top soil gets generated i.e. Layer of 0.2 to 0.3 m of black cotton
soil then it will be used for plantation on matured dumps. The quantity of top soil cannot be envisaged
in the present stage of mine.

Limestone Production: Year wise production of limestone for the next five years will be done from

the central part of the mineralized area of the lease. For the cause of systematic mining and mineral
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conservation, it is proposed to extract limestone from the maximum depth possible. The details of

year wise limestone production for next five years are shown below:

Table 2.10 Year Wise Proposed Bench Configuration: Limestone Benches
Year: 2013 — 2014 to 2017-2018

Year | BenchlLocation between Bench [Face Face Height of Weighted Quantity
ection lines, RL Length(m) |Advance Bench(m) |Avg. (Tons)
Distance & Direction [From (m) CaO (%)
~To
2013-| I SL-3toSL-6,W 277- 422 50 7 43.2 148137.5
14 side 270
Total 43.2 148137.5
2014- I SL-3toSL-6,EW 277- 515 18 7 43.5 159425
15 side 270
Total 43.5 159425
2015- I SL-3toSL-6,EW 277- 1055 10 7 43.5 91035
16 side 270
N SL-3toSL-4,E 270- 258 49 7 43.6 59500
side 263
Total 43.55 150535
2016- I SL-3toSL-6,W 277- 1011 72 7 43.2 377650
17 side 270
Il SL-3toSL-6,EW 270- 491 151 7 43.8 448770
side 263
IV SL-3toSL-5W 263- 451 80 7 44 203581
side 256
Total 43.67 1030000
2017- I SL-2toSL-6,SW 277- 449 56 7 44 239592.5
18 side 270
M SL-2toSL-6, SW 270- 881 48 7 442  [335407.5
side 263
IV [SL-2toSL-6,SW 263- 769 68 7 43.8 455000
side 256
Total 44 1030000
Table 2.11 Summary of Limestone Production, OB Generation and Stripping Ratio
S.No Year LS Production in tons OB in tons Stripping Ratio
01 2013-14 148137.5 27010 0.18
02 2014-15 159425 72230 0.45
03 2015-16 150535 64756 0.43
04 2016-17 1030000 74601 0.072
05 2017-18 1030000 74665 0.072

Proposed Rate of Production: The proposed rate production will be 10.3 lakh tons per year from
2016-17 onwards

2.8.2.2 Development and Production (5 year block period up to end of life of mine):
The Block wise development and production, on five yearly bases after the scheme period i.e. 2015 is

as follows (5 Year block period).

Table 2.12 Year-wise Limestone Production and OB Generation

Sr. No. Plan Period Year Limestone, Lakh Tons Overburden, Lakh Tons
1. 2013-2018 2518 3.13
2. 2019-2023 51.50 7.725
3. 2024-2028 51.50 7.725
4. 2029-2033 51.50 7.725
5. 2034-2038 51.50 7.725
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6 2039-2043 51.50 7.725
7 2044-2048 51.50 7.725
8. 2049-2053 51.50 7.725
9 2054-2058 51.50 7.725

2.8.2.3 Mining Method
Mode of Working: Nandini Khundini Limestone Mine will work as Fully Mechanized mine. Deep hole

drilling & blasting will be carried out. Limestone will be raised by shovel/ tipper combination and fed to
crushers.

Extent of Mechanization: The mining will be carried out by open cast method of mining by Shovel
tipper combination and will be fully mechanised. In the near future there will not be any change in
proposed Mining method. The machineries proposed to be deployed are given in below table.

Table 2.13 List of Mining Machinery Proposed in NK Mines

Type Make Model Capacity No’s
1 Hydraulic Excavator  |Komatsu PC — 650 4.0 cu.m 2
2 Tippers TATA / Leyland 16 tons As per
requirement
3 Track Mounted Drill Atlas Copco ROC L6 115 mm dia hole | 1
4 Dozer BEML D D 155 A-1 340 HP 1
5 Hyd Rock Breaker Krrup on PC-220 PC-220 1
6 Jeep Tata Sumo Victa 1
7 Water Tanker Tata 8000 litres 1
8 Water Pump Mather & Platt 71.00 litres/sec | 1

Blasting: Presently mining operations are not yet commenced in Nandini Khundini mine, but in future
all the precautions will be taken to minimize nuisance caused by blasting. All necessary safety
precautions will be taken in accordance with the Explosives Act. Precautions will also be taken as per
permission given under MMR 1961, 106(2) (b) by Director of Mines Safety for deep hole drilling and
blasting and usage of heavy earthmoving machinery.

Noise due to blasting will be controlled by using non-electrical initiation (NONEL). The secondary
blasting will not be done & boulders so generated in due course of mining will be broken with help of

hydraulic rock breaker.

Ground Vibration: Blasting will be carried out by using NONEL. Vibration Studies will be carried out

on three year interval by external agency. Company has already procured an INSTANTEL make

MINIMATE (approved blast induced ground vibration measuring device) to measure the frequency of

vibrations generated due to blast and simultaneously improvements in blasting practice will be done.

Study of same will be done internally to monitor ground vibration.

In order to minimize vibration the following precautions will be taken:

e Non -Electric detonators to initiate Blast holes.

e  Care will be taken to ensure that the effective burden is not excessive and the free faces are kept
sufficiently long. The burden is kept at 2.5 to 3 meters and spacing of 4.5 m to 5.5 m.

e Explosives charge per delay will be kept as low as possible.

e  The depth of the hole will be normally 9-10 meters. The diameters of the holes will be 115 mm.

e  Adoption of 2-3 row blasting.

e  The firing of maximum possible No. of blast holes towards free face.

Use of non electric shock tube detonators DTH and HTD detonators.
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ACC will take all the above precautions for blasting in the existing lease area. Peak particle velocity

will be maintained well below the permissible limit.
Type of Explosives used: 115mm dia holes will be charged with a combination of high to medium

strength cap sensitive booster explosives/ ANFO. The following explosives are used.

e Ammonium Nitrate Fuel Oil Mixture From DFPCL

o Kelvex 600 83 mm From Keltech Energies Limited
o Kelvex-P 50 mm From Keltech Energies Limited
e Toe Blast 83 mm From IDL Explosives Limited

e Superdyne 50 nn From IDL Explosives Limited

e Delay Detonators From IDL Explosives Limited

¢ NONEL Detonators From IDL Explosives Limited

Method of providing delay sequence: NONEL MS delay detonators will be used for both DTH delay
and surface delay. Charge per delay will be kept at minimum level with proper delay sequence. Use of
NONEL MS delay helps in reducing the charge per delay substantially which is crucial for ground
vibration control.

Storage of Explosives: The explosives are stored in Government approved magazines at mine site
of Jamul and Pathariya Mines, licensed by Controller of Explosives, Nagpur. In addition, permission
has been taken from Chief Controller, Nagpur, to use ANFO in the mines. The explosives will be
transported by explosive van under the supervision of a competent person. Ammonium nitrate will be
mixed with diesel oil with strictly safety precautions under the supervision of competent person. All
safety Rules and Regulations will be followed while storing and transportation of explosives. Location
of magazine is inside the existing lease area of Jamul and Pathariya Mines which is already catering
requirement of Jamul & Pathariya mines and will also cater requirement of Nandini Khundini Mines.

The details of magazines are as under:

o Magazines License no. E/HQ/CG/22/50 (E801) in form LE-3.
Nitrate Mixture Class II/Divn.2 9075 Kgs.
Detonating Fuse Class VI/Divn.2 15000 Mts.
Detonators Class VI/Divn.3 15000 Nos.

o Magazines License no. E/HQ/CG/22/132 (E35203) in form LE-3.

Nitrate Mixture Class II/Divn.2 9075 Kgs.

Safety Fuse Class VI/Divn 1 10000 Mts.
Detonating Fuse Class VI/Divn.2 15000 Mts.
Detonators Class VI/Divn.3 15000 Nos.

(3) Magazine License no. E/HQ/CG/22/67 (E9604) in form LE-3.

Nitrate Mixture Class lI/Divn.2 1361 Kgs.
Safety Fuse Class VI/Divn.1 40000 Mts.
Detonating Fuse Class VI/Divn.2 2500 Mts.
Detonators Class VI/Divn.3 10000 Mts.

ACC also have permission to use ANFO in the mine for which we have mixing shed. There are no
public roads or any other building within the stipulated zone around the explosive magazine. The
explosives are transported from the magazines to the blasting site in an approved van under the
supervision of a competent person.

Noise: The following steps will be taken to minimize pollution by noise.
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(a) Blasting will be well designed and to be blasted periodically rather than a couple of hastily

unplanned blasts daily. All the explosives with detonators (NONEL) will be used within the blast
hole and detonating fuse is not used for trunk line.

(b)  Blasting will be planned to minimize boulders.

(c) Hydraulic rock breaker will be utilized so that secondary drilling and blasting will be avoided
completely.

(d)  Plaster shooting will not be carried which increases noise levels.

(e) Secondary blasting & drilling will not be done.

Fly Rocks: While Blasting, if the holes are not properly designed and charged, the main thrust of the

blast will be upwards and instead of fragmenting the rock, there will be an outward surge resulting in

rock fragments flying. In order to prevent fly rocks:

(@) Stemming length will be kept equal to the burden or 20-25 times the diameter of blast holes.

(b) Inter-row delay will be selected in such a way that each row pushes its burden forward rather
than in an upward direction.

(c)  Hydraulic rock breaker will be utilized to eliminate secondary blasting which results in greater
number of fly rocks.

(d) Toe formation will be avoided by proper design of drilling and blasting as toe hole blasting

involves increased risk of fly rocks.

2.8.2.4 OB Generation and Management
As there is almost uniform layer of overburden of about 2 m, the mine development which shall be

carried out has been depicted on the Five Yearly Basis Conceptual Plan. The top layer of fertile soil
will be dumped on the top of the dump for plantation (after formation of dumps). In the north side of
lease area, space has been demarcated for development of plantation. Also the fertile soil generated
during mining operation will also be dumped along lease boundary for development of green belt.
Back filling activity will be done after exploitation of limestone to the deepest level. Outside UPL,
Backfilling will be done in Ist, llird, IVth and Vth year. Back filing will also be done beyond the
completion of this scheme. After waste backfill, the top layer will be covered with top soil and
plantation will be carried out accordingly.

Inclination of OB Dumps: The slope of the individual dump will be maintained at an angle lower than
natural angle of repose of material (37°) and they are benched of height not exceeding 9 m in height
(3 benches each of 3 m height). The bund of sufficient height shall be provided along the periphery of
the dumps to prevent soil erosion. A good quantity of boulder / waste material is surrounded on the
down side of the dumps in order to prevent any kind of soil erosion. Some places trench has been
dug around the dump for the purpose. The top soil will be spread over the dumps and on the slopes;
plantation will be done for stabilization.

Pit wise yearly generation of waste: The limestone deposit is overlain by 03 of overburdens
consisting of Alluvium, lateritic soil, hard murrum and float ore. Other than this, there may be irregular
occurrence of intercalated shale of argillaceous limestone throughout the area. If encountered, the
weathered limestone boulders from first bench will be sorted out while handling the over burden &
collected at one place and after breaking with the help of hydraulic rock breaker, supplied to crusher.
In this manner 10 percent limestone from first bench may be recovered. The quantity of this limestone
cannot be calculated in a defined manner, it is not taken in to accounting for the cause of production
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planning in this scheme of mining. Yearly OB and other solid waste generation from NK Mines is

given below

Year OB (Tons) Waste (Tons)
2013-2014 27010 NIL
2014-2015 72230 Nil
2015-2016 64756 NIL
2016-2017 74601 NIL
2017-2018 74665 NIL

Proposal for disposal for next five years of scheme of mining: Disposal of OB material is
proposed in three ways i.e. Dumping along lease boundary for creation of green belt, filling old
worked out pits in North West side of lease area for plantation and back filling of waste in working pit
after complete exploitation of limestone. Designated dumping areas are located outside the
mineralized zone in north western part of the lease area. The OB material generated during mining
operations will be dumped in these areas. Back filling will start from first year onwards in old worked
out pits by OB and it will continue beyond the completion of scheme after 5 years also. Manner of
disposal of OB will be loading and transportation by shovel — tipper combination and / Compacting by

dozer operation.

Year Location of Dumps and Back fill area

2013-14 100 m North West side of SL — 7 (Back Fill)

2014-15 20 m North West side and 10 m North East side of SL — 7 (Dumps)

2015-16 70 m North East side of SL — 7 (Back Fill)

2016-17 150 m North East side of SL — 7 (Back Fill)

2017-18 200 m North West side of SL — 7 (Back Fill)

Selection of Dumping Site: The dumping yards have been selected to comply the requirements of
EC granted for Nandini Khundini Limestone Deposit from MOEF. The backfill area proposed in this
scheme of mining is old worked out pits in North Eastern part of lease area. Here is no public road,
vegetation or streams. There is no danger from rolling stone or caving of dumps. The dumping sites
selected for disposal of OB is of two types. i.e. either along lease boundary for creating green belt or
on Old worked out pits.

(i) Dumping of Soil for Green Belt: Dumping will be done in north part of lease area outside UPL. It
is also planned to cover total lease boundary with plantation by dumping OB along lease boundary
and planting saplings.

(ii) Backfilling of OB in old worked out pits: The backfilling activity is planned by filling old worked
out pits in North and North Eastern part of lease area. Back filling will also be done in worked out pits
after full exploitation of limestone up to deepest possible level. Back filling will continue beyond the
completion of this scheme.

Year Approx Area (ha) Approx Qty (Tons)
2013-14 0.139 25000 (Back fill)
2014-15 1.33 72230 (Dumping)
2015-16 0.19 57000 (Back fill)
2016-17 0.21 70000 (Back fill)
2017-18 0.21 70000 (Back fill)
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Height of individual dumps: Maximum height of the dump will be 9 m and same will be benched at

3 m with gentle gradient. The general slope of the dumps will be maintained well within the safe angle
of repose.

Precaution/protective works: The dumps will be made strictly as per guidelines providing proper
drainage, access. A parapet wall of sufficient height, made bouldary material will be surrounded to
these dumps to prevent any erosion and runoff. To stabilize the slope of the dump, trees have been

planted on top and slope.

2.9 Mine Closure Plan

The mined out area will be partially back filled by overburden removed from the top surface and rest
converted into Water Reservoir. The water reservoir so created will be suitably fenced and the
entrances to the water reservoir will be provided with suitable doors which shall be securely locked.
Adequate warning signals and signboards will also be displayed at strategic points. Security persons
will also be deployed to take the stock of security.

Post mining land use pattern: The mined out area will be partially back filled by overburden
removed from the surface and rest converted into water reservoirs. The plantation will be done on the
remaining area in the lease.

Post Mining Land use of the Core Zone

Post Mining (Conceptual) land use pattern of ML area(Ha)
Sr. No. Description Total Area Land Use( Ha)
Plantation|Water body |Public Use [Undisturbed| Total

1 | Excavation (Backfill) 33.97 33.97 0 0 0 33.97
2 | Water Reservoir 14.8 14.8 0 0 14.8
3 | External Dump or back 1.79 1.79 0 0 0 1.79

fill on North side of

Lease
4 | Green Belt all along 3.01 3.01 0 0 0 3.01

lease boundary

Total 53.57 38.78 14.8 0 0 53.57

Note: Upto end of mine life, Total broken area will be approx. 48.77 Ha. Out of which, area likely to be
backfilled will be approx. 33.97 Ha and area left out for Water reservoir will be 14.8 Ha.

Upto end of life of mine, it is proposed that approx 38.78 Ha of plantation will be developed (including the
green belt developed during initial years of mining).

210

Workers will be recruited from nearby villages. Proper training shall be imparted to the workers for

Infrastructure Facilities for Workers

skill development. All infrastructure facilties shall be provided at Pathariya-Lease-| site. However, a
small canteen cum rest room with washroom and toilet, packaged drinking water facilties shall be

provided at NK mine site.

2.1 Mitigation Measures

2.11.1 Water Environment

Rainwater accumulated Water reservoir inside mine area will be used for proposed expansion. The
surface runoff generated during rainfall event will be diverted to water reservoirs within the mines
premises. This will act as rainwater harvesting structure. Garland drains with sedimentation pits at
appropriate intervals will be made around the overburden dump. Runoff from dump slopes will be
passed through coir packed filters to arrest the silt before letting it to the pits. Gully along the slopes

will be provided with coir packed plugs to arrest the silt. The slopes will be compacted routinely; soil
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will be spread over it and stabilized by planting hers and shrubs. This will prevent soil and silt erosion.

Domestic wastewater will be treated in septic tanks and disposed in soak pits. All water accumulated
inside the mines premises will be checked to avoid breeding of mosquitoes. The spent oil and
lubricants from workshop, vehicles, etc will be given to authorized SPCB/CPCB re-processors. There

will be no discharge of wastewater outside the mine premises.

2.11.2 Air Environment

Dust is the main pollutant generated during various mining operations, including blasting, haul roads,
crusher, loading and vehicular movement. Stable roads will be made inside the mining premises for
movement of vehicles. Water sprinkling system (truck mounted) will be applied for dust suppression
on haul roads. Regular maintenance of vehicles and equipment will be carried out. Wet drilling and
controlled blasting (using latest NONEL technology) will be adopted. All conveyors shall be covered.
Thick 30 m wide greenbelt will be developed on east side of the mine premises (towards Jamul
village), on south side (towards Kurud village) and on north side of the mine (towards Dhaur village).
Small herbs and shrubs like Bawal, Bougainvillea, Kaner, Lantana, Adhusa, Ber, Custard apple;
Casurina, Thor, etc. will be planted in the first 15 m. Thereafter trees like Shisham, Gulmohar, Peepal,

Jamun, Neem, Kadamb, and Aam will be planted in next 15 m.

2.11.3 Noise Environment

Material handling, movement of vehicle, blasting, loading unloading and DG sets are the main noise
generating sources in the mine site. Material handling operations and movement of vehicles will be
properly scheduled to minimize noise. Maintenance program for heavy vehicles will be routinely
followed. Non-electric delay detonator will be used to minimize the ground vibrations. Workers
working inside crusher house will be given ear plugs and ear muffs. Mining will be done only during
day time. In this manner the noise level at the mine boundary will be below the national standard of
55 dBA during day time and 45 dBA during night time.

The following steps will be taken to minimize noise and vibration:

(a) Blasting will be well designed and to be blasted periodically rather than a couple of hastily
unplanned blasts daily. All the explosives with detonators (NONEL) will be used within the
blast hole and detonating fuse is not used for trunk line.

(b)  Blasting will be planned to minimize boulders.

(c) Hydraulic rock breaker will be utilized so that secondary drilling and blasting will be avoided

completely.

(d) Plaster shooting will not be carried which increases noise levels.

(e)  Secondary blasting & drilling will not be done.

In order to minimize vibration the following precautions will be taken:

¢ Non -Electric detonators to initiate Blast holes.

e Care will be taken to ensure that the effective burden is not excessive and the free faces are kept
sufficiently long. The burden is kept at 2.5 to 3 meters and spacing of 4.5 m to 5.5 m.

o Explosives charge per delay will be kept as low as possible.

e  The depth of the hole will be normally 9-10 meters. The diameters of the holes will be 115 mm.

e  Adoption of 2-3 row blasting.

e  The firing of maximum possible No. of blast holes towards free face.

° Use of non electric shock tube detonators DTH and HTD detonators.
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2.11.4 Land Environment

Overburden will be stacked at the periphery of mining lease boundary (7.5 m inside the mine
boundary). The slope will be maintained at less than 37°, with adequate number and size of steps /
trenches made. The slopes will be compacted and spread with 8-10 cm thick soil cover and grass,
legumes and small shrubs will be planted along the slopes. Coir filled bags will be fixed with wire
mesh at several places along the garland drain and gully of dump to arrest the erosion. Garbage will
be collected in containers and segregated at source itself. Recyclable materials will be sorted out and
sold to kabadis. Inert material will be reused as landfill. Organic and other green waste will be taken to
compost pit. Use of plastic inside mine area will be strictly prohibited. Mined out area will be suitably
reclaimed after extracting the limestone. Reclamation will be done by backfilling the overburden.
Voids will be converted to water body and given to local dhimras / fisherman community for fish

cultivation.

2.11.5 Other Mitigation Measures

For reducing adverse environmental impacts from other sources, following mitigation measures are

recommended:

o Wet drilling will be practiced. The drilling machine will have inbuilt water sprinkling arrangement
and dust extraction system.

e Controlled blasting technique will be followed. The site will be wetted before blasting. The safety
fuse shall be covered with sand layer of 15 cm thick before blasting. Blasting will be done around
noon.

e Non-electric shock tube initiating system and Noiseless Trunkline Delay detonators and IKON
(Digital Electronic System) (if possible) will be used to keep the air blast levels to the lowest
possible limits and minimize noise and vibration.

e Ground vibrations to be continuously monitored during blasting using Minimate Seismograph,
through study of the peak particle velocity at different distances.

e Hydraulic rock breaker will be used to eliminate the use of secondary blasting.

o Combination of primary rock breaker and backhoe will be used for efficient collection and loading.

e Chemical binders / wetting agents/ surfactants will be used on haul roads to reduce water
consumption during sprinkling for dust suppression. Compaction, gradation and proper drainage
will be provided for haul roads. Road side plantations will be developed to arrest fugitive dust.

e Low sulphur fuel will be used in the Heavy Earth Moving Equipment, trucks, dumpers, other
vehicles and DG sets.

e Haul roads in mines will be stabilized. Vehicular speed in mines area will be restricted to 20 kmph.

o Depression area within the worked out site will be converted to water body. The water body will

be used for pisciculture in association with surrounding villagers.
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Figure 2.3 Surface Plan of Lease Area
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Figure 2.4 Geological Plan of Lease Area
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Figure 2.6 Conceptual Mine Plan
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CHAPTER 3: DESCRIPTION OF THE ENVIRONMENT

31

Study Area, Period and Methodology

The baseline environmental quality has been collected during the period of March 2014 to May 2014

(Summer Season) within a study area of 10 km radial distance around the mine site. The study area of

10 km covers 10 km distance of all 3 mines of ACC as shown in Figure 1.3. The study period and

methodology for various environmental components is discussed in Table 3.1.
Table 3.1 Components, Study Area, Study Period and Methodology of EIA

Component Study Area Study Period Methodology

Meteorology Nandini Nagar, | Summer Season Weather monitoring location was established
which is within (1St March 2014 to | at Nandini Nagar. Wind speed, wind
10 km of all 3 31StMay 2014) direction, relative humidity, and temperature
ACC mines were recorded on hourly basis. Long-term

historical met data was obtained from
Climatological Tables of IMD. Rainfall data
collected from IMD.

Ambient Air | Impacted and | Summer Season AAQ monitoring was done at 8 locations by

Quality non-impacted (1* March 2014 to | following the CPCB methods. Sampling
area due to air | 31°'May 2014) locations were established at villages around
emission from the site at various upwind and downwind
project directions.

Noise Quality Locations Summer Season Noise level monitoring was done at 8
covering all (25th March to 5" | locations at various area categories using
category of study | April 2014) integrated sound level meter. Measurements
area were taken by following the CPCB

procedure.

Surface & | U/ls & d/s of | Summer Season Grab sampling was done and the samples

groundwater streams and (15th March to | were preserved and analysed for relevant

quality groundwater  of 16™March 2014) parameters following the methods prescribed
villages of study by APHA. Four samples of surface and
area eight samples of ground water were

collected.

Soil Quality Agriculture fields | Summer Season Eight samples were collected and analyzed
of study area (16th March 2014) for all relevant parameters by following IARI

Methods.
Land use 10 km area of all | - Land use analysis using Satellite Imagery

3 mines of ACC

and GIS Technique

Flora & Fauna

Forests of study
area of all 3
mines of ACC

Secondary  data
and field survey

Secondary Data collected from Forest
Department and checked during field
surveys. Primary data generated at site.

Demography and
Socioeconomic

Study area of all
3 mines of ACC

Secondary  data
and field survey

Secondary Data was collected from Primary
Census of India 2011 & Statistics Handbook
of Durg District.

The study area map of the core zone and 10 km area of the buffer zone showing major topographical

features such as land use, drainage, location of settlements, railways, highways, canals, streams,

ponds, and industries / mines is shown in Figure 3.1 and 3.2.
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Figure 3.1 Map showing Core Zone (blue colour) and Surrounding Features
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Figure 3.2: 10 km Area of Buffer Zone Showing Land use, Drainage, Settlements, Rail line,
Roads, Canals, Streams, and Industries / Mines / Crusher(in dots)
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Figure 3.3: 10 km Area Map Showing NKM Lease Boundary and Environmental Monitoring
Locations

Air & Noise Surface Ground Soil Ecology
Water Water

3.2 Meteorology
Historical meteorological data was obtained from Climatological Tables pertaining to nearest IMD
station located at Raipur, which is presented in Table 3.2.

Table 3.2 Meteorological Data (Source-IMD Raipur 30 years average)

Month Temperature Relative Rainfall | Wind Predominant Cloud
(deg C) daily Humidity, % (mm) speed wind direction cover
Max Min Max Min kmph (from) Oktas
January 275 13.3 60 39 6.7 4.0 N,NE 1.7
February 31.1 16.5 51 30 12.3 5.1 N, NE 1.6
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March 355 20.8 41 24 246 6.2 N, NE 1.9
April 39.6 253 39 23 15.7 8.0 SW,W 22
May 42.0 28.3 39 23 18.8 9.3 SW,W 25
June 37.4 26.5 64 51 189.8 10.9 SW,W 5.5
July 30.8 240 85 76 381.0 10.7 SW,W 7.0
August 30.2 23.9 87 78 344.7 9.3 SW,W 7.0
September 31.3 23.9 81 72 230.2 7.1 SW,W 5.5
October 31.6 215 71 56 53.9 4.9 N, NE 3.2
November 29.6 16.5 62 45 7.4 3.9 N, NE 2.1
December 27.3 13.2 61 43 3.7 3.2 N, NE 1.7

Wind Direction: The predominant wind direction is from southwest and west direction in summer
season. During winter the predominant wind direction is from north and northeast.

Wind Speed- The wind speed ranges from 3.2 — 10.9 km/hour. The wind speed during summer
season ranged from 6.2-9.3 km/hr., during rainy season it was between 7.1 - 10.7 km/hr. and in
winter months wind speed ranges between 3.2 - 4.9 km/hr.

Calm Periods — The calm period constitute an important factor in the dispersion of air pollution. The
calm period is more during daytime compared to nighttime. The maximum calm period occur during
October to February months. Monthly calm period values obtained from nearest IMD is shown in
Table 3.3.

Table 3.3 Monthly Percentages of Calm Periods (IMD Raipur)

Calm Jan | Feb | Mar Apr May |Jun | Jul | Aug Sept Oct | Nov Dec

Day 31 25 18 13 6 6 7 5 16 24 | 27 38

Night 38 25 18 15 9 5 6 9 15 27 |43 57

Temperature — December and January constitutes winter month with daily mean minimum
temperature around 13.2°C and daily mean maximum temperature around 27.5°C. May is the hottest
month with daily mean maximum temperature at 42.0°C and daily mean minimum temperature at
28.3°C.

Relative Humidity — The air is generally dry in the region except during monsoon. March and April
are driest with relative humidity between 23% - 41%. The maximum humidity during rainy season is
87% and minimum was 76%. High humidity is found during daytime and low humidity values during
nighttime in all the months.

Rainfall — The annual total rainfall is 1288 mm. Over 80% of the total annual rainfall is received
during the monsoon period between June to September.

Cloud Cover - In the study area, clear weather prevails in most of the time during post monsoon,
winter and summer seasons. Only during monsoon months of July, August and September, moderate
to heavy clouds are observed. Relevant details about the number of days with zero oktas of cloud
cover (all clouds) for all months are presented in Table 3.4.

Table 3.4 No. of days with zero oktas of cloud cover (Raipur)

Cloud Jan Feb Mar | Apr | May | Jun | Jul Aug Sep | Oct | Nov Dec

Day 16 16 17 12 10 2 01 7 14 16

0 0
0 0

Night 15 12 13 |0 3 0
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Special Weather Phenomena- The occurrence of thunderstorm is 58 days per year, mostly spread

across the months of May to September. Annual Dust Storm is 0.8 days during summer. Annually 0.4
days have visibility less than 1 km, 11.4 days has visibility in the range of 1 - 4 km, 102.3 days have
visibility in the range of 4 -10 km, 214.4 days between 10 - 20 km and 36.5 days have visibility above
20 km. No dust storm or thunderstorm occurred during the study period.

Inversion Occurrence- IMD station at Nagpur generates radiosonde flight data that are used for
calculation of mixing height and knowing inversion conditions. High ground based inversions at 5.30
am of the order of the 90% and above is observed over central India during November and
December. At 5.30 pm the ground based inversions are below 55 all over central India. The
distribution of the top heights of the inversion layers over Central India for 5.30 am shows deep
formation with heights varying between 400 to 1500 m. at 5.30 pm the frequency of occurrence of
elevated inversion at 5.30 am to 5.30 pm over central India shows lower values of 15% and less. The
percentage frequencies of ground based inversions with top height at 00 GMT and 12 GMT as well as

the percentage frequencies of elevated inversion at 00 GMT and 12 GMT are shown below.

Percentage frequencies of ground based inversions with top heights (00 GMT)

Range (m) | Jan | Feb Mar | Apr | May | Jun | July | Aug | Sept | Oct | Nov | Dec

0-1 0 0 0 0 0 0 0 0 0 0 0 0
101-200 0 0 0 0 0 0 0 0 0 0 1 0
201-300 0 0 1 1 1 1 0 0 1 1 0 1
301-400 8 8 10 9 3 1 0 0 5 3 6 6
401-500 22 20 22 19 14 4 5 3 11 23 19 21
501-600 31 25 26 17 11 1 1 1 9 17 30 31
601-700 18 19 17 14 9 1 1 0 1 7 25 14
701-800 10 4 9 8 5 3 0 0 3 5 5 6
801-900 5 11 4 6 3 1 0 0 1 4 5 7
901-1000 1 4 4 5 5 0 0 0 0 5 1 5

1001-1250 2 1 2 1 5 0 0 0 0 1 1 1
1251-1500 0 0 1 0 1 0 0 0 0 0 0 1
> 1501 0 0 0 0 0 0 0 0 0 0 1 0

Percentage frequencies of ground based inversions with top heights (12 GMT)

Range (m) | Jan | Feb | Mar | Apr May | Jun July | Aug Sept | Oct | Nov | Dec
0-1 0 0 0 0 0 0 0 0 0 0 0 0
101-200 0 0 0 0 0 0 0 0 1 0
201-300 0 0 0 0 1 1 0 0 1 1 0 1
301-400 4 1 1 3 3 2 2 0 3 1 1 1
401-500 0 1 2 1 0 1 0 0 1 1 1 0
501-600 1 1 0 0 1 0 0 0 0 0 0 0
601-700 0 0 0 0 1 0 0 0 0 0 0
701-800 0 0 0 0 0 0 0 0 0 0 0 0
801-900 0 0 0 0 0 0 0 0 0 0 0 0
901-1000 0 0 0 0 0 0 0 0 0 0 0 0
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1001-1250 0 0 0 0 0 0 0 0 0 0 0 0
1251-1500 0 0 0 0 0 0 0 0 0
> 1501 0 0 0 0 0 0 0 0 0 0 0 0

Percentage frequencies of ground based inversions with top heights (00 GMT)

Jan Feb Mar Apr May Jun July Aug Sept Oct Nov Dec

03 06 08 05 10 09 03 06 11 04 03 01

Percentage frequencies of ground based inversions with top heights (12 GMT)

Jan Feb Mar Apr May Jun July Aug Sept Oct Nov Dec

00 04 01 04 02 04 02 01 05 02 03 01

Mixing Height values (hourly) of the site for summer season has been obtained from IMD is shown
below (CPCB Publication).

Time (IST) Value (in m) Time (IST) Value (in m)
7.00 100 13.00 1000

8.00 200 14.00 1100

9.00 400 15.00 1000

10.00 500 16.00 800

11.00 600 17.00 600

12.00 800 18.00 600

- -- 19.00 600

Met Data Generated at Site: An automatic weather monitoring station was installed at Nandini Nagar,
keeping the sensors free exposed to the atmosphere and with minimum interference with the nearby
structures. Hourly wind speed, wind direction, temperature and relative humidity were collected and
presented in Table 3.5 and Figure 3.4.

Table 3.5: Site Specific Meteorological Data

Month Temperature Relative Avg. Direction Calm
(deg C) Humidity, % Wind (from) Period
speed
Max Min Max Min m/s (from) %
March 34.6 19.8 54 20 0.5-8.8 SW, W 246
April 40.3 25.8 43 23 0.5-5.7 SW, W 21.8
May 44.6 28.4 41 22 0.5-5.7 SW, W 17.5

Temperature — During the study period daily mean minimum temperature was 19.8°C and daily mean
maximum temperature was 44.6°C.

Relative Humidity —The maximum humidity during summer season is 54% and minimum was 20%.
High humidity is found during daytime and low humidity values during night time

Wind Speed- The wind speed was mostly between 0.5-8.8m/s for summer season. Wind speed
during the study period is presented in wind rose diagram (Figure 3.1).

Wind Direction — The predominant wind direction at site is from SW and Direction in all months

Calm Periods — Calm period is more during nighttime than daytime. Maximum calm period occur

during winter months. Monthly percentage calm periods are shown in Table 3.5.
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WIND SPEED
(m/s)
L] >=111
""""""" [ ] 88-11.1
\\\\\\\\ SOUTH. [ s57-ss
""""" Bl :5-57
Bl 21- 36
L] o5-21
Calms: 21.13%
Figure 3.4 Windrose Diagram (Summer Season-2014)

3.3 Ambient Air Quality

The monitoring stations were established at upwind, downwind and crosswind directions with respect
to the mine site. CPCB guidelines were followed for locating the monitoring stations. The location and
height of the stations were selected to avoid the capture of re-suspended road dust and fugitive
domestic emissions. The monitoring locations are shown in Table 3.7 and Figure 3.2. The summary
of results for PM, s, PMyo, SO, NO,, NH3, CO, O3, BaP, Benzene, CgHg As, Ni and Pb is presented in
Table 3.8.

Table 3.6 Ambient Air Quality Monitoring Locations
Location Distance& Terrain features
Direction wrt site

AQ 1 Patharia-l Mine Office | 1.0 km N Near mining zone, flat terrain, trees are
present, upwind direction of NKM

AQ 2 | Nandani Kundini vill Core Zone Barren land, rugged terrain, water body
present at many places,

AQ 3 | Hardivill 4.5 km NNE Rural village, flat terrain, surrounded by
agriculture land, lies in downwind direction

AQ 4 | Girhola vill 45kmE Rural village, flat terrain, surrounded by
agriculture land, lies in downwind direction

AQ5 Ahiwara vill 3.5 km SE Urban area, flat terrain. Concrete buildings,
crosswind direction of NKM

AQ6 Potia vill 1.8km S Rural village, flat terrain, surrounded by
agriculture land, upwind direction of NKM
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AQ7 Medesara vill 2 km SW Rural village, flat terrain, surrounded by
agriculture land, lies in upwind direction of
NKM

AQ 8 | Deorjhal village 1.6 km SE Rural village, flat terrain, surrounded by
agriculture land, lies in crosswind direction

Table 3.7 Ambient Air Quality Monitoring Results (24-hour average)

Location PM_ s pug/m’ SO, pg/m® NO, pg/m*
Min Max Mean | Min Max Mean Min Max Mean
Pathariya-1 29 46 39 4.5 6.8 5.7 10.2 16.8 14.0
Nandani Khundni 25 36 31 <4 5.8 4.9 9.2 14.8 11.5
Mines
Hardi 23 30 26 <4 6 4.8 14.3 10.6
Girhola 22 32 26 <4 5.8 4.9 9 13.8 111
Ahiwara 26 40 32 4.2 7.5 5.5 9.8 18.2 13.6
Potia 22 30 26 <4 5.8 4.8 9 13.8 10.8
Medesara 26 37 32 4.2 7.4 55 9.4 16.8 13.0
Deorjhal Village 24 35 29 <4 5.8 4.8 9.2 14.2 11.0
Table 3.7 continued...... Ambient Air Quality Monitoring Results (24-h average)
Location PMo (ug/m°) BAP As Ni Pb Free
Silica
' ng/m® ng/m® ng/m® m?
Min | Max | Mean | (ng/m°) (ng/m”) (ng/m”) (npg/m’) (ng/m®)
Pathariya 60 79 71 0.12 0.32 1.8 0.13 8
Nandani 58 73 66 0.08 0.26 1.3 0.11 5
Khundni
Hardi 56 66 60 0.06 0.18 0.8 0.08 6
Girhola 54 70 63 0.08 0.22 1.0 0.12 5
Ahiwara 60 76 68 0.22 0.36 2.8 0.19 6
Potia 58 68 63 0.10 0.21 0.8 0.07 4
Medesara 62 76 69 0.12 0.26 1.1 0.11 6
Deorjhal Village | 60 74 67 0.05 0.18 0.8 0.08 6
Table 3.7 continued...... Ambient Air Quality Monitoring Results (24-h average)
Location Ozone(pug/m®) CO(mg/m’) Ammonia CeHs
8 hour 8 hour Average (pglms) (uglms)
Min | Max | Mean | Min | Max | Mean | Min | Max | Mean | Min | Max | Mean
Pathariya 15 22 18 0.13 | 0.19 | 0.14 14 24 20 02 |06 0.5
Nandani 14 22 18 0.10 | 0.14 | 0.13 12 20 18 0.1 |05 04
Khundni
Hardi 12 20 15 0.11 | 0.13 | 0.12 12 18 15 0.1 |05 0.3
Girhola 14 20 17 0.13 | 0.17 | 0.15 14 22 18 0.3 |06 04
Ahiwara 15 22 17 0.16 | 0.36 | 0.24 18 30 24 06 |09 0.8
Potia 12 20 15 0.10 | 0.15 | 0.13 16 23 19 0.3 | 0.6 04
Medesara 10 20 15 0.12 | 0.16 | 0.14 15 20 18 04 |07 0.5
Deorjhal 10 18 14 0.11 | 0.13 | 0.12 10 14 12 01 |04 0.3
Village

3.3.1 Observation on Ambient Air Quality

The results indicate that the ambient air quality of study area is within the prescribed National Ambient

Air Quality Standards.
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PM,,: Respirable particulate matter concentrations were observed to be in the range of 54 —79

pg/m3. The maximum PM;, concentration 79pg/m3 was observed at Pathariya-1 and minimum 54
ug/m®was observed at Girhola Village.

PM,s: Fine Dust Particulate Matter concentrations were observed to be in the range of 2246 ug/m3.
The maximum PM, s concentration 46 pg/m3 was observed at Pathariya-1 and minimum 22 ug/mswas
observed at Girhola & Potia Village.

SO,: Sulphur Dioxide concentrations were observed to be in the range of 4.0-7.5 pg/m®. The
maximum SO, concentration was observed at Ahiwara and minimum was observed at Nandini
Khundini Mines, Hardi, Girhola and Potia Village.

NO,: Oxides of Nitrogen concentrations were observed to be in the range of 9.0 — 18.2 pg/ms. The
maximum NOXx concentration was observed at Ahiwara and minimum concentration was observed at
Hardi, Girhola & Patia village.

CO, O3, NH;, C¢H¢, BAP, Ni, As and Pb: Values of these pollutants are found to be well within the

prescribed limit.

3.4 Ambient Noise Quality

Ambient noise measurements were taken at 6 locations, depicting various area categories.
Measurements were noted as per CPCB method. Noise monitoring location and results for day time
and night time is presented in Table 3.8 and Table 3.9.

Table 3.8Ambient Noise Quality Monitoring Location

Location Distance wrt | Terrain features
site
N 1 Patharia-I Mine | 1.0km N Near mining zone, flat terrain, trees are present,
Office upwind direction of NKM, close to Highway
N 2 Nandani Kundini Core Zone Barren land, rugged terrain, water body present at
many places, close to Highway
N3 Hardi 4.5 km NNE Rural village, flat terrain, surrounded by agriculture
land, lies in downwind direction
N 4 Girhola 45kmE Rural village, flat terrain, surrounded by agriculture
land, lies in downwind direction
N5 Ahiwara 3.5km SE Urban area, flat terrain. Concrete buildings,
crosswind direction of NKM
N 6 Potia 1.8km S Rural village, flat terrain, surrounded by agriculture
land, upwind direction of NKM
N7 Medesara 2 km SW Rural village, flat terrain, surrounded by agriculture
land, lies in upwind direction of NKM
N8 Deorjhal village 1.6 km SE Rural village, flat terrain, surrounded by agriculture
land, lies in crosswind direction, close to Highway

Table 3.9 Ambient Noise Quality Results

Location Name Category Day time Standard Night time Standard
Leq dB(A) | Day time | Leq; dB(A) Night time
Leq; dB(A) Leq; dB(A)

Pathariya-I, Mine | Near Mining | 58.6 75.0 49.8 65.0

Office Zone

Nandani Khundini Core Zone 47.2 55.0 414 45.0

Hardi Village Residential 49.6 55.0 42.6 45.0

Girhola Village Residential 48.8 55.0 41.8 45.0

Ahiwara Village Residential 48.2 55.0 41.6 45.0

Potia Village Residential 50.2 55.0 424 45.0
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Medasara Village Residential

51.4

55.0 42.6

45.0

Deorjhal Village Residential

51.4

55.0 42.6

45.0

Observation on Ambient Noise Quality

The ambient noise quality of the study area is within the prescribed National Ambient Noise Quality

Standard.

3.5 Surface and Ground Water Quality

Eight ground water samples and four surface water samples were collected from different locations

during study period. The water samples were examined for physico-chemical parameters and

bacteriological parameters. The samples were collected and analyzed as per the procedures

specified in Standard Methods. Samples for chemical analyses were collected in polyethylene

carboys. Samples for bacteriological analyses were collected in sterilized bottles. Temperature, pH,

conductivity and dissolved oxygen were measured at site itself. Surface water sample were analyzed

for various parameters and assessed using the CPCB’s BDU Criteria. The name of sampling

locations is presented in Table 3.10. Ground water and surface water results are presented in Table

3.11 & Table 3.12.
Table 3.10

Water Sampling Locations

Sr. No. | Location

| Distance from Project Site

Surface Water Sampling Location

SW-1 Sheonath River before confluence 6.5 km
with Amner river

SW-2 Sheonath River after confluence with 5.5 km
Amner river

SW-3 Amner River before confluence with 7.0 km
Sheonath river

SW-4 Dhamada Dam 8.0 km

Ground Water Sampling Locations

GW-1 Nandini Khundini village Site (Core zone)
GW-2 Ghikuria village 3.5 km NE,
GW-3 Hardi village 4.5km N,
GW-4 Patheria ACC Mine office 1 km N, near
GW-5 Pathariya village 1.8 km NW,
GW-6 Medesara village 1.7 km SW,
GW-7 Potiya village 2kmS,
GW-8 Deorjhal village 1.6 km SE,
Table 3.11 Ground Water Quality Test Result
Parameters Nadini Ghikuria Hardi Village | Pathariya ACC
Khundini Village Mine Office
1 pH 7.98 6.84 7.42 7.84
2 Conductivity (umhos/cm) 1190 270 720 620
3 Total Dissolved Solids 860 208 544 458
4 Total Hardness as 280 130 230 260
CaCO;(mg/l)
5 Calcium as Ca (mg/l) 80 40 56 72
6 Magnesium as Mg (mg/l) 19.4 7.3 21.9 19.4
7 Sulphate (mg/l) 58 88 13.8
8 Chlorides as Cl (mg/l) 108 36 40 18
9 Nitrates as NO3(mg/l) 9.8 5.8 9.2 7.5
10 Fluoride as F (mg/l) 0.86 0.82 0.78 0.68
11 Iron as Fe (mg/l) 0.045 0.096 0.036 0.024
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12 Oil & Grease (mg/l) Nil Nil Nil Nil
13 Total coliform Nil Nil Nil Nil
(MPN/100 ml
Table 3.11 continued...... Ground Water Quality Test Result
Parameters Pathariya Medasara Potia Village Deorjhal
Village Village Village
1 pH 7.74 7.44 7.60 7.95
2 Conductivity (umhos/cm) 670 580 520 310
3 Total Dissolved Solids 496 412 388 222
4 Total Hardness as 280 240 220 120
CaCO;(mg/l)
5 Calcium as Ca (mg/l) 80 76 72 32
6 Magnesium as Mg (mg/l) 194 12.2 9.7 9.7
7 Sulphate (mg/l) 22.8 21.5 9.8 6.8
8 Chlorides as CI (mg/l) 44 88 170 22
9 Nitrates as NO3;(mg/l) 8.6 8.9 7.5 6.2
10 Fluoride as F (mg/l) 0.72 0.76 0.72 0.66
11 Iron as Fe (mg/l) 0.026 0.032 0.028 0.018
12 Oil & Grease (mg/l) Nil Nil Nil Nil
13 Total coliform Nil Nil Nil Nil
(MPN/100 ml
Table 3.12 Surface Water Quality Test Result
Parameters Unit Sheonath Sheonath Amner River
River before River after before
Dhamda
confluence confluence confluence Dam
with Amner | with Amner | with Sheonath
River River River
pH - 7.14 7.32 7.29 7.36
2 | Conductivity umhos/cm 370 420 390 410
Total Dissolved mg/l 272 302 288 276
solids
4 Dissolved mg/l 4.8 4.5 4.6 4.2
Oxygen
5 BOD mg/l 4.2 5.4 5.2 5.9
6 | COD mg/l 10 16 14 18
7 Oil and grease mg/I <01 <01 <01 <01
8 Total Coliform MPN/100 ml 88 96 92 98

Observation on Ground Water Quality

The pH value of the samples was found to be in normal range. pH values ranges between 6.84 to
7.98. TDS values in all the sample ranges between 208-860 mg/l. Hardness contents of the sample
ranges between 120- 280 mg/l. Calcium values of the ground water samples ranges between 32- 80
mg/l. Magnesium values of the ground water samples ranges between 7.3- 21.9 mg/l. Chloride values
of the ground water samples ranges between 18- 170 mg/l. The ground water quality did not show
any evidence of oil, metallic or bacterial contamination. All the parameters in ground water sample
were well within the permissible limit of Indian Standard IS: 10500.

Observation on Surface Water Quality

Surface water quality of Sheonath River before and after confluence with Amner River was found to
meet the BDU Criteria of CPCB. Water quality of Amner River and Dhamda dam was also found to
meet the Best Designated Use (BDU) Criteria of CPCB. No metallic contamination was found in

surface water samples.
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3.6 Hydrogeology

3.6.1 Geology: The rock formation of this area belongs to the Lower Vindhyan System of Indian
Geology. The limestone beds are unfossiliferous and appear to lie practically horizontal with a gentle
dip of about 2 to 3 degrees in north direction. The limestone has a general strike in East-West
direction.

The limestone is thick bedded (about 33 mtrs) massive and fine grained varying in color from
chocolate to pale green. It is very heterogeneous in quality and affected by number of local faults.
The Limestone is found to vary in composition laterally as well as vertically. The variation is mainly
due to the irregular occurrence of intercalcite bands of calcareous shale’s of argillaceous limestone
throughout the area.

Stratigraphical Succession

The stratigraphical succession of the Chhattisgarh Super Group involving the Durg-Bhilai-Jamul area
has emerged from the earliest classification of N.V.B.S. Dutta (1964) of the mid — sixties followed by
successive refinement and addition of several new formations and members by Schnitzer (1969) in
late sixties, Murti (1987) and with better refinement by Das et al (1992) by following the principle of
Bacon “That which is most useful in practice, is most correct in theory—Schnitzer (1969) has for the
first time arranged and the litho-units of his description in a stratigraphical column. Murthy (1967) has
classified the Chhattisgarh Super Group into Upper Raipur Group and the Lower Chandarpur Group
and identified the different Formations, Members and Litho-Units in them. Das et al (1992) have
added more Members to the earlier classification and have also suggested their Intra-basinal
Distribution and Correlation of different Litho-facies. In the present classification Khairagarh
Sandstone of Dutt (1964) has been replaced by Deodongar (sandstone) Member for better
refinement.

Accordingly, Singhora Group now serves as the basement of the Chhattisgarh Super Group with an
unconformity separating them, and Singhora Group is separated from the still older Archaean and
Lower Proterozoic basement with a major unconformity. The maximum thickness of the Chhattisgarh
Super Group is 2330 m and that of its underlying Singhora basement is 400 m. For information the
succession of Raipur, Chandrapur and Singhora Group is recorded here (after Das et al, 1992) at

Table-3.13. Stratigraphical Succession of Chhattisgarh Basin:

Intrusive Dolerite dykes

Maniari Formation Purple shale with dolomite, dolomitic

(70 m) limestone and gypsum

Hirri Formation Grey dolomite, argillaceous dolomite.

(70 m+)

Raipur Tarenga Bilha Member Purple dolomitic argillite
Group Formation (180 m) Dagauri Member | Green clay, chert and shale Intercalation

Kusmi Member Pink to purple calcareous shale

Chandi Formation Nipania Member | Purple and green bedded limestone.

(670m) Purple argillaceous stromatolitic dolomite.
Pendri / Purple and Grey stromatolitic limestone
Deodongar and dolomite with flaggy limestone shale
Member intercalation/ferruginous glauconitic

arenite and shale.
Newari member Pink and buff stromatolitic limestone and
dolomite.

Gunderdehi Andha / Dotoparh | Predominantly pink, purple and Grey shale

Formation member in the with limestone intercalations/ arenite/buff
middle to green shale member in the middle.

Charmuria Bagbura Member | Purple limestone (Phosphatic)
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Formation (490 m) Kasdol Member Dark Grey bedded limestone / argillaceous
limestone with minor shale intercalation.
Ranidhar Cherty limestone and dolomite
Member (phosphatic at places).
Sirpur Member Chert and clay intercalation
Chandarpur | Kansapathar Clauconitic whito to pinkish quartz arenite.
Group Formation (20-200m)
Chaporadih Purple, green, grey and black shale with
Formation siltstone/ quartz intercalation.
(20-200 m)
Lohardih Formation Ferruginous purple arkose and gritty
(20m) wacke arenite with shale partings and
conglomerate at the base.
UNCONFORMITY:
Singhora Chhuipali formation Stromatolitic limestone and dolomite,
Group (300 m) variegated shale with minor bedded
limestone, chert and siltstone
intercalations.
Bhalukona Quartz arenite / siltstone and minor shale.
Formation (20 m +)
Sarapali Formation Variegated shale with siltstone chert and
(60 m) minor limestone.
Rehatikhol Feldspathic arenite, Arkose and
Formation 920 m+) conglomerate at the base.
UNCONFORMITY

Archaean and Lower Proterozoic basement

Local Geology: Limestone occurring in this area is mostly chocolate coloured but is also grey,
greenish-grey or brown in colour. It is either compact or massive with total carbonate varying from
78.0 to 90.0% or is argillaceous in nature with 30.0 to 65.0% total carbonates, wherein limestone and
argillaceous matter are intermixed. The argillaceous matter shows sub-vitreous luster. Limestone
‘conglomerate’ has chocolate colored limestone embedded in argillaceous matrix and its quality
varies widely depending upon the relative proportions of the limestone and the matrix. Both the
chocolate colored limestone and the argillaceous limestone grade into one another. In addition to
these types, grey colored limestone is also found to occur in small quantities mostly in Block | & IV.
All these types of limestone are found to occur intermixed with each other and hence it is not possible
to mine them separately. The sequence of the formations are given below in Table- 3.14.

Table — 3.14 Litho units with thickness

Lithology Thickness Age

Top Soil Recent
Chocolate bouldary (contaminated) limestone with clay ~12m

Chocolate/Grey limestone 40to 70 m Pre
Chocolate brown shaley limestone 3t030m Cambrian
Shale (Brown/Green) >10m

3.6.2 Drainage
The drainage pattern of the study area is controlled by Sheonath River, which is passing from the

western side of the mine site. The study area is drained by Amner river and other small nallahs also,
which ultimately joins the Sheonath River. However most of these nallahs gets dried up during the
summer and becomes active only in monsoon seasons. Drainage pattern of the Study Study area is

given in Figure 3.5.
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3.6.3 Contour Map

The contours in Topo sheet have been digitized in the GIS environment and assigned the respective

elevation values in meters with reference to the mean sea level. Using the SRTM (Shuttle Radar
Topography Mission) data, the elevation values has been verified. The range of elevation of this area

varies from 260 - 320m. Contour Map of the Study area showing Site is shown in Figure 3.6.

3.6.4 Digital Elevation Model (DEM)

Based on the contour map, the Digital Elevation Model has been prepared. The Nearest Neighbour
method has been used to interpolate the elevation data to develop the elevation model. This map
gives clear picture that the north-western part of the area having lower elevation. Eastern part of the
area has highest range of elevation. Digital Elevation Model for the area in 10 km radius from the

proposed site is shown in Figure 3.7.
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3.7 Soil Quality

Eight soil samples were collected from agriculture fields and physic-chemical characters were

analyzed. At each location, soil samples were collected from three different depths; 1-5 cm, 10-20 cm

and 40-50 cm below the surface. The samples were homogenized and the quantity was reduced

using the coning and quartering method. The soil sampling location provided in Table 3.15 and

Figure 3.7. Soil analysis results of soil samples are presented in Table 3.16.

Table 3.15 Soil Sampling Locations

S. No. Location Distance from Project Site
S-1 Nandini Khundini village Site (Core zone)

S-2 Ghikuria village 3.5 km NE, downwind direction
S-3 Hardi village 4.5 km NE, downwind direction
S-4 Patheria ACC Mine office 1 km N, near Pathariya Mine
S-5 Pathariya village 1.8 km NW, upwind direction)
S-6 Medesara village 1.7 km SW, upwind direction
S-7 Potiya village 2 km S, upwind direction

S-8 Deorjhal village 1.6 km SE, crosswind direction

Table 3.16 Soil Analysis Results

Parameters Nandini Ghikuria Hardi Pathariya
Khundini Village Village Village ACC Mine
Office

1 Bulk Density; g/lcm® 1.23 1.27 1.21 1.26

2 Colour Brown Brown Brown Brown

3 Organic matter; % 0.64 0.71 0.61 0.67

4 pH 7.21 7.51 7.11 7.35

5 Texture Sandy Loam Sandy Sandy Sandy

Loam Loam Loam

6 Bicarbonate, % 0.044 0.056 0.03 0.039

7 Conductivity, umhos/cm 90 120 78 98

8 Chlorides, % 0.0096 0.0142 0.0076 0.0118

9 Available Potassium as K, Kg/ha 171.5 191.4 157.1 182.3

10 Available Phosphorus as P, Kg/ha | 37.1 45.6 32.8 41.3

11 Available Nitrogen as N, Kg/ha 110.6 153.5 143.5 146.2

Table 3.16 continued..... Soil Analysis Results

Parameters Pathariya | Medasara Potia Deorjhal
Village Village Village Village

1 Bulk Density; g/lcm® 1.37 1.33 1.36 1.29

2 Colour Brown Brown Brown Brown

3 Organic matter; % 0.74 0.52 0.69 0.46

4 pH 6.90 7.38 7.12 7.34

5 Texture Sandy Sandy Sandy Sandy
Loam Loam Loam Loam

6 Bicarbonate, % 0.0395 0.034 0.0372 0.018

7 Conductivity, umhos/cm 110 92 110 88

8 Chlorides, % 0.0148 0.0131 0.0142 0.0121

9 Available Potassium as K, Kg/ha 168.1 152.8 166.2 145.6

10 Available Phosphorus as P, Kg/ha 34.9 321 35.6 324

11 Available Nitrogen as N, Kg/ha 122.6 142.7 154.1 149.5

Observation on Soil Quality: The pH of the soil varied from 6.90 to 7.51. The nitrogen values range

between 110.6 kg/ha to 154.1 kg/ha. The phosphorus values range between 32.1 kg/ha to 45.6 kg/ha.

The potassium values range between 145.6 kg/ha to 191.4 kg/ha. The soil quality of the study area

with average concentration of nitrogen, Phosphorus and potassium is medium as per the standard

soil classification.
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3.8 Ecology
Vegetation in Study Area: There is no protected and reserved forest present in the study area (10

km radius). The study area has no forest land as evident from the topography map and land use
records. The only vegetation cover is scanty scrub-land that too in patches. The vegetation is
dominated by acacia species. Such scanty vegetation coupled by speedy industrial development and
residential development has left the area devoid of any significant faunal species or wildlife.
Biodiversity of Raipur, Durg and Rajnandgaon: The flora of Raipur, Durg and Rajnandgaon
districts deals with 1032 species in 568 genera and 127 families of flowering plants. Out of these 287
species in 136 genera and 25 families belong to Monocots and 745 species in 432 genera and 102
families belong to Dicots. The proportion of Monocots to Dicots is 1:2.8 and total genera to species
are 1:1.8. Taking into account the entire Indian subcontinent, Hooker (1904) gives the proportion of
Monocots to Dicots as 1:2.3 and genera to species as 1:7.

The flora contains about 140-tree spp., 71 shrubby spp., 75 climber spp., and the remaining, almost
equally divided, annual or perennial herbs or under shrubs. There are 83 aquatic app. Epiphytes are
poor, being represented only by Dendrophthoe falcate, Scurrula parasitica, Viscum nepalense, V.
orientale, Vanda tessellata and V. testacea. The insectivorous plants are two spp. of Drosera and

eight spp. of Utricularia.

3.8.1 Flora
Floristic diversity of Study Area
The study area (10 km radius around the project site) has long been under cultivation and at present

only few small patches of degraded of tropical dry deciduous vegetation has been left, if at all. It is
rather more chacterised by scattered stunted and crooked trees and shrubs species of Acacia nilotica,
Dalbergia sisoo Butea monosperma, Albizia spp. Acacia leucophloea, Mangifera indica, Terminalis
spp. Ficus racemosa, F. banghalensis, F religiosa, Azadirachta indica, Pithacellobium dulce,
Syzygium cumini, Mitragyna parvifolia, Aegle marmelos, Diospyros melanoxylon, Bauhinia spp. ,
Calotropis spp., Caesalpinia bondue and with several climbers Celastrus paniculatus, amerbel,
Ipomoea spp. In addition to above Albizia spp., Dalbergia sissoo, Delonix regia, Cassia fistula,
Peltophorum pterocarpum Pongamia pinnata, Eucalyptus hybrids, Pterocarpus marsupium are also
planted on the road sides. The ground flora during rainy and post rainy season consists of several
annual or perennial spp. of grasses, sedges and other herbs and creepers, but by the middle of the
winters it is completely grazed and presents a bare desolate specter. Mention may be made of two
epiphytic orchids, vanda tessellata and V. tesatacea which grows freely on Mangifera indica, Butea
monosperma, Diospyros melanoxylon and terminalia spp.

Ground vegetation covered by dominant shrubs and herbs is Argemone mexicana, Solanum
surattense, Xanthium strumarium, Ipomea cornia, Ipomea fistulosa, Dhatura metal, Zyziphus
mauritiana, Calotropis procera, Sida cordifolia, Vitex negundo, Polygonum glabrum, Cassia tora,
Canabis sativa, Chenopodium album, Saccjiarum spontaneum, Vetveria zizaniodes, Cyanodon
dactylon, Parthenium hysterophorus, Saccharum spontaneum, Dendrocalamus strictus The
comprehensive list of the plant species (iree, shrubs, herbs, climbers and grasses) observed in the
study area is given Table 3.17.

Aquatic Plants: The streams, drains, ponds and ditches harbour a number of water-loving species, in
and around it, and these are generally grouped together as aquatic plants. However, the exact

interpretation or circumscription of this group is debatable since there are numerous borderline
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species, which grow both in marshy lands and water, and still others, which grow in drains and

ditches which are temporarily filled up during rains. The acquatic plants found in the area are given
below:

Free-floating hydrophtes: Azolla pinnata, Wolffia globosa, Lemna perpusilla, Spirodela polyrhiza,
Pistia stratiotes, Trapa natans var. bispinosa and Eichhornia crassipes.

Suspended submerged hydrophytes: Ceratophyllum demersum, Utricularia aurea and U. exoleta.
Anchored submerged hydrophytes: Polypleurum stylosum, Myriophyllum oliganthum, Blyxa
aubertii, B. octandra, Hydrilla verticillata, Nechamandra alternifolia, Cryptocoryne retrospiralis, Najas
graminea, N.indica, Aponogeton crispus, Potamogeton crispus, P.mucronatus and P.pectinatus.
Anchored hydrophytes with floating shoots: Neptunia oleracea, Ludwigia adscendens, Ipomoea
aquatica, Alternanthera philoxeroides, Hygroryza aristata and Cyperus platystylis

Anchored hydrophytes with floating leaves: Marsilea minuta, Nelumbo nucifera, Nymphaea
pubescens, N. nouchali, N. rubra, Nymphoides hydrophylla, N. indica, Ottelia alismoides Monochoria
vaginalis, Sagittaria guayanensis spp. Lappula, Caldesia parnassifolia, Limnophyton obtusifolium,
Tenagocharis latifolia, Aponogeton natans and Potamogeton nodosus.

Emergent amphibious hydrophytes: Aeschynomene aspera, A. indica, Ammania baccifera, A.
multiflora, Rotala densiflora, R.indica, R.rotundifolia, Ludwigia octovalvis, L. perennis, L. prostrata,
Enhydra fluctuans, Limnophila indica, L. sessiliflora, Hygrophila auriculata, Polygonum barbatum, P.
dichotomum, P. glabrum, P. hydropiper spp. Microcarpum var. triquetrum, P. limbatum, Crinum
defixum, Typha angustata, Cyperus distans, C. nutans var. eleusinoides, C. pangorei, Eleocharis
acutangula, E. congesta, E. dulcis, Fimbristylis schoenoides, F. tetragona, Scirpus articulatus, S.
juncoides, S. lateriflorus, S. maritimus, Brachiaria reptans, Coix aquatica, Echinochloa colona, E.
stagnina, Hymenachne pseudointerrupta, Ophiuros exaltatus and Phragmites karka.

Table 3.17 List of Plant Species Present in Study Area

Sr. No. | Botanical Name Local Name Family

1. Trees

1. Acacia Arabica Babul Mimosaceae
2. Acacia catechu Khair Mimosaceae
3. Adina cordifolia Haldu Rubiaceae
4. Aegle marmelos Bel Rutaceae
5. Ailanthus excels Mahaneem Simarubaceae
6. Albizza lebbek Siris Mimosaceae
7. Albizza procera Asfed siris Mimosaceae
8. Anona seqamosa Sitaphal Anonaceae
9. Anogeissus latifolia Dhaora Combretaceae
10. Azadiracta indica Neem Meliaceae

11 Anthocephalus chinensis Kadamba Rubiaceae

12. Butea monosperma Palas Fabaceae

13 Bombex ceiba Semal Malvaceae

4. Careya arborea Kumbhi Lecythidaceae
15. Casia fistula Amaltas Caesalpiniaceae
16. Dalbergia latifolia Shisham Fabaceae

17. Dalbergia paniculata Dhobin (Dhobani) Fabaceae

18. Dalbergia sissoo Sissoo Fabaceae

19. Delonix regia Gulmohar Caesalpiniaceae
20. Diospyros melanoxylon Tendu Ebenaceae
21. Emblica officinalis Aonla Euphorbiaceae
22. Eucalyptus spp. Nilgiri Myrtaceae
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Sr. No. | Botanical Name Local Name Family
23. Ficus bengalensis Bar Moraceae
24, Ficus glomarata Gular Moraceae
25. Ficus religiosa Pipal Moraceae
26. Gardenia gummiflora Garudu Rubiaceae
27. Grewia tiliafolia Damgurudu Rubiaceae
28. Madhuca Indica Mahua Sapotaceae
29 Mangifera indica Aam Anacardiaceae
30. Moringa oleifera Saijan Moringaceae
31. Milliusa tomentosa Potmas Anonaceae
32. Pongamia pinnata Venl Karanj Fabaceae
33. Pterocarpus marsupium Bija Fabaceae
34. Psidium guava Amrud Myrtaceae
35. Salmalia malabarica Semal Malvaceae
36. Saraca ashoka Ashok Caesalpiniacea
37. Syzygium cumini Jamun Myrtaceae
38. Syzygium heyneanum Kat Jamun Myrtaceae
39. Tectona grandis Sagon Verbenaceae
40. Terminalia indica Imli Combretaceae
41. Terminalia arjuna Karra Combretaceae
42. Terminalia belerica Bahera Combretaceae
43. Terminalia chebula Harra Combretaceae
44, Terminalia tomentosa Saja Combretaceae
45, Zizyphus mauratiana Ber Rhamnaceae
46. Atrocarpus hitrophylls Jackfruit Moracea
Shrubs
1. Arbus prectatotrius Gunj Papilionaceae
2. Achyranthes aspera Apamarg Amarantaceae
3. Agave Americana Agave Agavaceae
4, Adhatoda vasica Adusa Acanthaceae
5. Azanza lampus Bankapas Malvaceae
6. Annona squamosal Sitaphal Anonaceae
7. Barleria cristata Koranta Acahthaceae
8. Calotropis procera Ak Asclepediaceae
9. Euphorbia hirta - Euphorbiaceae
10. Gardenia gummifera Bandar laddu Rubiaceae
11. Grewia sapida Phalsa Rubiaceae
12. Indigofera pulchella Neel Papilionaceae
13. Ipomea Cornea Besharm Convolvulaceae
14. Lantana camara Raimunia Verbenaceae
15. Nyctanthes arbortristis Harsingar Oleaceae
16. Pogostemon bengalensis Poksunga Labiateae
17. Sida cardifolia Mamas Malvaceae
18. Vitex nequndo Nirgudi Verbenaceae
19. Woodfordia floribunda Dhawai Lythraceae
20. Jatropha hybrid Jatropha Euphorbiacea
21. Ricinus comunus Arandi Euphorbiacea
22. Solanum surratanse Yellow-berried Solanaceae
nightshade
23. Xanthium strumarium Broadbur Asteraceae
Herbs
1. Asparagus racemosum Sataori Liliaceae
2. Argemon maxicana Poppy Papavaraceae
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Sr. No. | Botanical Name Local Name Family
3. Achyranthes aspera Apamarg Amarantaceae
4, Boerhavia difusa Punarnava Nyctanginaceae
5. Careya herbacea Chhoti kumbhi Myrtaceae
6. Cassia tora Charota Papilionacea
7. Canabis sativa Bhang Cannabaceae
8. Chenopodium album Bathua Chenopodiaceae
9. Chlorophytum tuberosum Safed musli Liliaceae
10. Curculigo orachiolides Kali musli Amaryullidace;
11. Hibiscus Cancellatus Ambari Malvaceae
12. Polygala chinensis Bijnori Pligalaceae
13. Polygonum glabrum Common marsh Polygonaceae
14. Solanum nigrum Black night shade Solanaceae
15. Tamarix ericoides Jhau Tamaricaceae
16. Ocimum santum Tulsi Labiatae
Epiphytes and Parasites
1. Cuscuta reflexa Amarbel Cuscutaceae
2. Loranthus logiflorus Bandha Loranthaceae
3. Viscum nepalene Bandha Loranthaceae
Climbers
1. Bauhinia vabhlii Mahul Leguminosae
2. Butea superb Palasbel Legumiosae
3. Celastrus pniculata Malkangini Celastraceae
4, Cryptolepis buchanani Nagbel Asciepiadaceae
5. Pueraria tuberosa Ghorbel Leuminosae
Grasses and Bamboo
1. Andropogon intermedius Ghonsi Poaceae
2. Andropogon pumilus Dewartari Poaceae
3. Bamboosa arundinaceae Kantabans Poaceae
4. Cymbopogon martini Rusa Poaceae
5. Cynodon dactylon Doob Poaceae
6. Dendrocalamus strictus Bans Poaceae
7. Dichanthium annulatum Marwel Poaceae
8. Eragrostis tenella Bhurbhusi Poaceae
9. Saccjiarum spontaneum Knas Poaceae
10. Vetveria zizaniodes Nash Khus Poaceae

Medicinal Plants
Ayurveda says “There is no plant on the earth, which does not possess medicinal property”, this

means that each and every plant is equally important for its biological activities, ecology and
environment. The conservation of medicinal plants means every species of plants in its natural habitat
should be protected and preserved. Conservation of invaluable biodiversity is a national and
international agenda. Because of continuous exploitation of medicinal plants from their natural
habitats, it is required to replant and regenerate them in other areas having similar habitat or
environment. Due to over exploitation of natural resources many plant species have become extinct
from the world. The medicinal plants present in the study area with their common names and family
are given in the Table 3.18

Table 3.18 List of Medicinal Plants and their Medicinal Value
| Name | Family | Medicinal Use
Trees
1. | Aegle marmelos Rutaceae ¢ Antidiuratic, antithetmintic, antipyretic,

carminative tonic
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Name Family Medicinal Use
e Fruit used in chronic diarrhoea & dysentery
2. Anona squamosal | Anonaceae e Fruit as apetizer
e Seed oil used to kill lice
3. Artocarpus Moracceae e Latex as bacteriolytic
heterophyllus e Leaf as estrogenic
4, Azadirachta indica | Meliaceae ¢ Oil extracted from seed as local stimulant,
insecticide and antiseptic
5. Bombax ceiba Bombacaceae e Hot aquous extract of seed as moderate oxytoic
6. Butea Fabaceae e Gum is astringent and used in treatment of
monosperma diarrhoea and dysentery
e Flower decoction given in painful urinatum
7. Disopyros Ebenaceae e Green fruits used to treat uterine haemorrhage,
melanoxyum dysentery, sorectroat
8. Emblica offcinalis | Euphorbiaceae e Fruit powder coolent and laxative
e Rich source of vitamin C
9. Ficus religiosa Moraceae e Quenches thirst
10. | Ficus Moraceae e Medicine for diabetes
benghalensis
11. | Madhuca indica Sapotaceae e Flowers liquor as apetizer, coolent and
expectorant
12. | Mangifera indica Anacardiaceae e Controls stomach pain, diarrhoea, urine sugar
13. | Pongamia pinnata | Fabaceae e Seeds are externally used for skin diseases,
leucoderma, rheumatism
e Powdered seeds are expectorant in bronchitis
and whooping cough
14. | Syzygium cumini | Mystaceae e Stem bark is used to treat sore throat, bronchitis,
ulcer, dysentery
e Seed powder for diabetes
15. | Tamarindus indica | Caesalpiniaceae e Leaves are used to reduce inflammatory
swellings & ringworm
e Fruit is tonic to heart and antithelmintic
16. | Terminalia Combretaceae e Fruit powder is used as tonic and laxative
bellerica
Shrubs
1. | Acacia nilotica Mimosaceae ¢ In pharmacy, used in preparing emulsions,
tablets, pills etc.
2. Agave Americana | Agavaceae e Leafjuice is used to cure warts, cancerous
ulcers
e Various parts of plants used for syphilis and
dysentery, diuretic, laxative alternative in
toothache
3. | Bauhinia Caesalpeniaceae e Leafis used as an ingredient of plaster
tomentosa e Seeds used as tonic
4. Calatropis procera | Asclepiadaceae e Root bark used for leprosy
5. | Lantana camara Verbenaceae e Useful as an antiseptic for wounds
6. | Vitex negundo Verbenaceae e Leaves are used in rheumatism
e Dried leaves smoked for relief from headache
7. | Woodfordia Lythraceae o Dried flowers are astringent and used in
fruticosa dysentery, affection of mucus membrane
e Leafjuice used in conjunctivitis
Herbs
8. | Argemone Papaveraceae e Latex is laxative and used in cataract
Mexicana e Seed oil used in asthma
9. | Cynodon dactylon | Poaceae e plant used as antifungal, diuretic, hypoglycemic
e Rhizome is useful in gastro urinary disorders
e Pollen extract is beneficial in asthma
10. | Euphorbia hirta Euphorbiaceae e Plant used to treat dysentery, cough, asthma,
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Name Family Medicinal Use
vomiting
11. | Jatropha Euphorbiaceae Seeds are used as acro-narcotic, purgative

Leaf juice used for piles

12. | Ocimum sanctum | Lamiaceae Leaf juice used in curing cold, bronchitis

Flower decoction in dyspepsia

13. | Ricinus communis | Euphorbiaceae Castor oil used in skin diseases, inflammation of
intestine and dysentery and as tonic

e Root and leaf oil used as ailment

Threatened Plant Species
Threatened taxa are those species which are vulnerable to endangerment in the near future.

Threatened status of any taxa is not a single category but is a group of there categories, critically
endangered, endangered and vulnerable. On the application of different criteria of IUCN for the
assessment of conservation status of taxa, no taxa were found threatened in the study area. The
reported taxa have also not been enlisted in the Red Data Book of Indian plants (Nayar and Shastry,
1988).

Rare and Endangered Plant Species in the Study Area: No rare and endangered plant species
was observed in the study area (Source: Red Data Book of Indian Plants, N.P Nayar and A. P. K.
Sastry, B.S.1. 1988).

Agriculture: Main agricultural crop grown in study area is paddy. Other crops grown in the area are
wheat, Jowar, gram, tuwar, moong, tiwara different types of vegetables and fruits. Agro-climatic
condition of the area provide a range of potentialities for growing cash crops like off seasonal
vegetable i.e. Tomato, chilly, brinjal, tomato, potato, Radish, bitter guard and fruits. Most of the
agricultural land in the study area is rain fed. Different type of crops grown in the study area is
provided in Table 3.19

Table 3.19 List of Cultivated Plant

A. Cereals

S.No. | Local Name English Name Botanical Name

1. Dhan Paddy Oryza sativa

2. Makka Maize Zea mays

3. Gehu Wheat Triticum sp.

B. Pulses and Oil

1. Arhar Pigein Pea Canjanus Cajan

2. Til Sesamum Sesamum inicum

3. Kulthi Horse-gram Dolochos biflorus

4. Kusum Safflower Carthemus tinctorius
5. Urd Black gram Phaeolus mungo

6. Mung Mung gram Phaseolus radiates
7. Surajmukhi Sunflower Helianthus annus

8. Sarson Mustard Brassica campestris
9. Matar Pea Pisum sativum

10. Mungphali Ground Nut Arachis hypogeal

C. Fruit crops

1. Kela Banana Musa Paradisiaca

2. Aam Mango Mangifera indica

3. Nibbu Lime Citrus aurantifolia

4. Amrud Guava Psidium guajava

5. Papita Papaya Carica papaya

6. Kathal Jack-fruit Artocarpus heterophyllus
7. Seetalphal Custered-apple Annona squamosa
8. Ber Jujube Ziziphus mauritiana
D. Vegetables

1. | Tamatar | Tomato | Lycopersicum esculantum
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2 Baigan Brinjal Solanum melongena

3 Pattagovi Cabbage Brassica oleracea

4. Phulgovi Cauliflower Brassica oleracea

5. Bhindi Lady’s Finger Abelmoschus esculentus
6 Barbatti Cowpea Vignainensis/ unguiculatoo
7 Aloo Potato Solanum tuberosum

8. Muli Radish Raphanus sativas

9. Karela Bitter gourd Momordica charantia

10. Torai Ridge gourd Luffa acutangula

11. Kaddu Pumpkin Cucurbita moschata

12. Palak Beet Beta vulgaris

13. Lalbhaiji Amaranth Amaranthus spp.

14. Kundru - Coccinia grandis

15. Khira Cucumber Cucumis sativus

16. Lauki Bottle gourd Lagenaria siceraria

17. Chichinda Snake gourd Trichosanthes anguina
18. Lahsun Garlic Allium sativum

19. Dhaniya Coriander Coriander sativum

20. Mircha Chilli Capcicum anum

3.8.2 Flora- Primary Survey
Survey has been done as per the Standard protocol/ developed by EMTRC. A preliminary survey of

the study area has been performed to get a general picture of the landscapes in vegetation.
Traverses have been taken within different zone of the study area to note major vegetation patterns
and plant communities including their growth form and dominant species. Vegetation surveys focus
on vegetation types in the study area while plant species surveys aim to provide information on plant
species diversity and identify plant species of conservation concern. Square shaped quadrates
method was selected to study the forest vegetation.

Quadrat Method: Frame quadrats, or often simply called quadrats, are used to define sample area
within the study site. Plant species inside the quadrats are identified and their abundance estimated to
work out the densities of various species. In some cases, their percentage covers are also estimated.
Quadrates of 10m x10m, 2m x 2m and 1m x1m were used for trees, shrubs and herbaceous
communities respectively. (John G. Rau and David Wooten, Environmental Impact Analysis hand
book, 1980). The locations of the quadrat chosen should be representative to various vegetation
types present within the study area and usually 10 nos. of quadrats are sampled to obtain more
representative results. Detailed field survey was conducted near the villages and open spaces to
identify the common plants and also to identify presence of any threatened, medicinal, endangered
and rare plant species in the study area. Four locations in the study area have been selected for
quadrate survey. The details of the quadrate sampling locations are given in Table 3.20 & 3.21 and

Figure 3.8.
Table 3.20 Sampling Location Details (For Tree vegetation)
Location Location Name Distance & | Co-ordinates
Code (for tree Vegetation ) Direction wrt to
Mine site
P-1 Nandini Khundani Near NKM Mine Site | 21°23'32.3’N
81°23'28.6" E
P-2 Patheria Near Patheria Mine 21°24’ 38.3" N
81°24’19.6" E
P-3 Near Kaudia 4.5 km SW 21°21' 37" N
81°24' 2.7 E
P-4 Near Ahiwara 5.8 km Southeast 21°14’ 274" N
81°21"8.7"E
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Table 3.21 Sampling Location Details (for Herbs & Shrubs )

Location Location Name Distance & Direction wrt to | Co-ordinates

Code Mine site

S-1 Near NKM Mine Near NKM Mine Site 21°23'30.2°N
81°2329.8" E

S-2 Near Patheria Mine Near Patheria Mine 21°24’ 40.1" N
81°22' 204" E

S-3 Near Village Kaudia 4.5 km SW 21°21' 39" N
81°24'4.6"E

S-4 Near Ahiwara 5.8 km Southeast 21°14’ 28.3" N
81°21"9.0"E

Floristic Composition— Primary Survey (Tree Vegetation): Co-existence and competition amongst

various species are affected directly by the number of individuals in the community. Therefore,

knowing the quantitative structure of the community becomes essential. Various diversity indices

including Simpson’s Diversity Index give a comparative and quantitative picture of the community

existing in the study area.

To characterize vegetation in the study area, the primary data was collected and analyzed for

describing the characteristics of vegetation with reference to species composition and structural

attributes. The diversity measurements reflect as to how many diverse species are present, while the

density measurements indicate number of individuals of a species in the study area. Species diversity

is the best measure of community structure and it is sensitive to various environmental stresses.

Smaller value of Simpson’s Diversity Index shows healthy ecosystem and the higher value shows that

an ecosystem is under environmental stress. Characteristics of tree vegetation are provided in Table

3.22 to 3.25.

Table 3.22 Characteristics of Tree Near NKM Mine Site.

Density | Relative Frequency | Relative Relative
Scientific Name (per ha) | Density (%) Frequency | Dominance | Density Vi
Acacia nilotica 150 32.61 80.00 23.53 0.0099 14.21 | 70.35
albezia lebbeck 70 15.22 50.00 14.71 0.0143 20.52 | 50.44
Albiziz procera 40 8.70 40.00 11.76 0.0079 11.27 | 31.73
Ziziphus mauritiana 60 13.04 20.00 5.88 0.0027 3.91| 22.83
Pongamia pinnata 50 10.87 50.00 14.71 0.0100 14.31 39.88
Delonix regia 60 13.04 50.00 14.71 0.0148 21.20 | 48.95
Dalbergia sisco 30 6.52 50.00 14.71 0.0102 14.65 | 35.88
Table 3.23 Characteristics of Trees Near Patheria-1Mine Site
Density Relative | Frequency | Relative Relative

Scientific Name (per ha) Density | (%) Frequency | Dominance | Density | IVI
Acacia nilotica 150.00 28.30 60.00 18.75 0.0529 35.62 82.67
Albezia lebbeck 140.00 26.42 80.00 25.00 0.0223 15.00 66.41
Albiziz procera 30.00 5.66 30.00 9.38 0.0085 5.71 20.75
Ziziphus mauritiana 20.00 3.77 20.00 6.25 0.0019 1.30 11.32
Pongamia pinnata 80.00 15.09 50.00 15.63 0.0211 14.24 44.96
Delonix regia 70.00 13.21 60.00 18.75 0.0285 19.20 51.15
Dalbergia sisco 40.00 7.55 20.00 6.25 0.0133 8.94 22.74
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Table3.24 Characteristics of Trees Kaudia village

Relative
Density Frequency | Relative Relative
Scientific Name (per ha) | Density | (%) Frequency | Dominance | Density | IVI
Acacia nilotica 210.00 26.25 90.00 20.00 0.0294 15.59 | 61.84
Acacia arabica 60.00 7.50 40.00 8.89 0.0095 5.06 | 21.45
Emblica officinalis 20.00 2.50 20.00 4.44 0.0053 2.80 9.74
Albizia lebbek 100.00 12.50 60.00 13.33 0.0246 13.05 | 38.89
Delonix regia 110.00 13.75 60.00 13.33 0.0436 23.08 | 50.16
Ficus religiosa 30.00 3.75 20.00 4.44 0.0199 10.57 | 18.76
Diospyros melonxylon 60.00 7.50 40.00 8.89 0.0048 2.56 18.95
Pongamia pinnata 110.00 13.75 60.00 13.33 0.0183 9.69 | 36.77
Dalbergia sisoo 100.00 12.50 60.00 13.33 0.0332 1759 | 43.42
Table 3.25 Characteristics of Tree near Ahiwara
Density | Relative Frequency | Relative Relative
Scientific Name | (per ha) | Density (%) Frequency | Dominance | Density | IVI
Acacia nilotica 150.00 25.00 70.00 17.95 0.0136 10.57 | 53.51
Accacia arabica 100.00 16.67 70.00 17.95 0.0246 19.11 53.72
Syzygium
cumini 70.00 11.67 50.00 12.82 0.0232 18.02 | 42.51
Delbergia sisoo 100.00 16.67 70.00 17.95 0.0264 20.50 | 55.11
Azadirchta
indica 50.00 8.33 40.00 10.26 0.0115 8.88 | 27.47
Delonix regia 70.00 11.67 50.00 12.82 0.0247 19.15 | 43.63
Zyzyphus spp 60.00 10.00 40.00 10.26 0.0048 3.74 | 24.00
Conclusion

Important value index-As of abundance, frequency and density and cover are important features of a
plant community and they are important in their own right but individually they are inadequate to
assess the importance of the species in an integrated manner. To get an overall assessment of the
relative ecological importance of the constituent species in the community importance value index

(IV1) of species is determined.

The importance value Index (IVI) is a statistical quantity, which gives an overall picture of the
importance of the species in the vegetative community. It considers the relative values of density,
frequency and basal area of every species. IVl provides an unbiased comparison of relative
importance of different species in the community. IVI is an important tool to ascertain community
change over time or in response to human intervention. Any change in the IVI value of species over
time or in relation to human intervention is an effective way to measure the trend and the degree of
community change in quantitative terms. Needless to say that reliability of the results of IVI values
depends on the accuracy of field measurements.Predominantly observed tree species in the study area
is Acacia nilotica followed by Albizia lebbek, Delbergia sisoo and Delonix regia etc. Density, diversity and
IVI are given in the Table-3.22 to Table- 3.25 respectively.

Simpson diversity index- Simpson defined their index on the probability that two individuals randomly

extracted from an infinitely large community could belong to the same species. The Simpson diversity
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index in the above five site selected for the study ranges from 0.81 to 0.86 in the study area. Simpson

Diversity index of the study area is provided in Table 3.26,

D =¥ ni (ni -1)/ N (N-1)

Table- 3.26 Simpson’s Diversity Index

Simpson Diversity Index=1-Diversity

Where, ni = is the number of individuals in the species
N = is the total number of individuals and D =Simpson index

Sr. No. | Location ;Beles
1. Near NKM Mine Site 0.81
2. Near Patheria Mine Site 0.83
3. Near Kaudia Village 0.86
4. Near Ahiwara 0.85

Diversity of trees in the study area

During primary observation in the field survey, it is concluded that tree flora is very scanty in the study

area. Diversity is calculated by using Simpson diversity index and compare with standards. It is

concluded that diversity in the above four site selected for the study ranges is low in the study area.

Diversity is the mostly used concept focusing on the fact that the relationship between diversity and

disturbances can be seen as a decrease in the diversity when the disturbances are increase.

Floristic Composition — Primary Survey (Shrub Vegetation): Characteristics of shrub vegetation
are provided in Table 3.27 to 3.30.

Table 3.27 Characteristics of Shrub vegetation Near NKM Mine Site.

S.No. Scientific Name Density Frequency Abundance

1 Lantana camara 2.6 80 3.25
2 Dhatura metal 0.8 40 2.00
3 Vilex negundo 1.1 60 1.83
4 Sida cordifolia 2.4 90 2.67
3 Calotropis procera 0.9 50 1.80
6 Ipomea histulosa 0.3 20 1.50
7 Ipomea cornea 1.1 50 2.20
8 Sida acuta 0.8 40 2.00
9 Solanum surattense 0.7 40 1.75
10 Xanthium stremarium 1.3 60 217
(Quadrate size 2mx2m)

Table 3.28 Characteristics of Shrub vegetation Near Patheria-1Mine Site.

S. No. Scientific Name Frequency (%) | Density Abundance

1 Lantena camara 90 2.3 2.56
2 Dhatura metal 70 1.1 1.57
3 Vilex negundo 40 0.7 1.75
4 Sida cordifolia 80 2.7 3.38
5 Calotropis procera 50 0.9 1.80
6 Ipomea histulosa 20 0.4 2.00
7 Ipomea Cornea 70 1.7 243
8 Sida acuta 30 0.4 1.33
9 Xanthium stremarium 80 21 2.63

EMTRC Consultants Pvt Ltd. Delhi

Page 60




ACC

Final EIA Report of Expansion of Nandini Khundini Limestone Mines

(Quadrate size 2mx2m)

Table 3.29 Characteristics of Shrub vegetation Near Kaudia village.

S.No Scientific Name F);Squency Density Abundance
1 Lantana camara 100 4.0 4.00
2 Dhatura metal 40 0.6 1.50
3 Vitex negundo 50 1.3 2.60
4 Sida cordifolia 80 3.4 4.25
5 Ziziphus Spp 20 0.2 1.00
6 Calotropis procera 50 1.1 2.20
7 Inomea histulosa 8940 0.6 1.50
8 Ipomea Cornea 70 1.7 2.42
9 Sida acuta 50 0.9 1.80
10 Solanum surattense 30 0.7 2.33
11 Xanthium stremarium 60 1.9 3.16
(Quadrate size 2mx2m)
Table 3.30 Characteristics of Shrub vegetation Near Ahiwara .
S.No Scientific Name Frequency Density abundance
1 | Lantana camara 50 1.2 2.40
2 | Dhatura metal 40 0.9 2.25
3 | Vilex negundo 60 1.6 2.66
4 | Sida cordifolia 90 3.6 4.00
5 | Ziziphus Spp 10 0.1 1.00
6 | Calotropis procera 60 1.2 2.00
7 | Ipomea histulosa 40 0.5 1.25
8 | Ipomea Cornea 60 15 2.50
9 | Sida acuta 80 2.9 3.62
10 | Solanum surattense 40 0.8 2.00
11 | Xanthium stremarium 60 1.6 2.66

(Quadrate size 2mx2m)

Floristic Composition — Primary Survey (Herb Vegetation):
Table 3.31 Characteristics of Herb vegetation Near NKM Mine Site.

S.No Scientific Name Frequency (%) | Density(per m’) | Abundance
1 | Casia tora 100 1 6.10
2 | Parthenium hysterophorus 60 0.6 3.17
3 | Solanum nigram 20 0.2 1.00
4 | Achyranthus aspera 80 0.8 2.38
6 | Poloygonum glabrum 70 0.7 2.00
7 | Canabis Sativa 50 0.5 2.80
8 | Chenopodium album 40 0.4 275
9 | Boerhavia diffusa 30 0.3 2.67
10 | Argemone maxicana 30 0.3 2.00
11 | Oxalis corniculata 30 0.3 2.67
12 | Cynodon dactylon 80 0.9 5.00
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Table 3.32 Characteristics of Herb vegetation Near Patheria Mine Site.

S.No Scientific Name Frequency (%) | Density(per m?) | Abundance
1 | Casia tora 90 3.5 3.89
2 | Parthenium hysterophorus 50 2.3 4.60
3 | Solanum nigram 20 04 2.00
4 | Achyranthus aspera 70 1.9 2.71
6 | Poloygonum glabrum 50 0.7 1.40
7 | Canabis Sativa 50 1.2 240
8 | Chenopodium Album 40 1.5 3.75
9 | Boerhavia diffusa 50 1.1 2.20
10 | Argemone maxicana 20 0.3 1.50
11 | Oxalis corniculata 20 0.5 2.50
12 | Cynodon dactylon 100 5.5 5.50
Table 3.33 Characteristics of Herb vegetation Near Kaudia village .
S.No Scientific Name Frequency (%) | Density(per m? | Abundance
1 | Casia tora 70 0.7 4.43
2 | Parthenium hysterophorus 90 0.9 4.56
3 | Solanum nigram 10 0.1 3.00
4 | Achyranthus aspera 90 0.9 4.56
6 | Poloygonum glabrum 40 04 1.50
7 | Canabis sativa 70 0.7 3.57
8 | Chenopodium album 70 0.7 3.14
9 | Boerhavia diffusa 60 0.6 2.67
10 | Argemone maxicana 50 0.5 2.60
11 | Oxalis corniculata 20 0.2 2.50
12 | Cynodon dactylon 80 0.8 3.25
Table 3.34 Characteristics of Herb vegetation Near Ahiwara
S.No Scientific Name Frequency Density Abundance
1 | Casia tora 50 0.5 3.40
2 | Parthenium hysterophorus 100 1 4.60
3 | Solanum nigram 40 0.4 3.50
4 | Achyranthus aspera 100 1 4.00
6 | Poloygonum glabrum 30 0.3 2.33
7 | Canabis sativa 90 0.9 3.44
8 | Chenopodium album 60 0.6 3.17
9 | Boerhavia diffusa 20 0.2 2.50
10 | Argemone maxicana 40 04 275
11 | Oxalis corniculata 50 0.5 1.80
12 | Cynodon dactylon 90 0.9 4.33
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3.8.3 Faunal Biodiversity

The study area (10 km radius around the project site) has long been under cultivation and at present
only small patches of degraded tropical dry deciduous forests have been left, if at all. There is no
protected and reserved forest present in the study area. The study area has less than 1% of forest
land as evident from the topography map and land use records. The only forest cover is scanty scrub-
land that too in patches. The vegetation is acacia species. Such scanty vegetation coupled by speedy
industrial development has left the area devoid of any significant faunal species or wildlife. List of
fauna found in the study area is presented in Table.3.35. The listed fauna has been cross-checked
with Red Data Book of Indian Animals (Zoological Survey of India). There is no endangered faunal

species in the study area.

Mammals: No significant carnivorous and herbivorous wild animals are found in the area. Langurs
(Semnopithecus entellus), Mongoose (Herpestes edwards) and Jungle Cat (Felis chaus) are the

common ammals observed in the area.

Amphibian & Reptiles: Frog, Indian bull frog, snake like Indian cobra (Naja naja); Dhaman (Lycodon

aulicus), Chitti (Bungarus spp.) and lizard are encountered at various places in study area.

Table 3.35 List of the Mammals Recorded in Buffer Zone

Local Name | Common Name Scientific Name F;g::'sg Schedule
1. Lomdi Fox Vulpes bengalensis C Il
2. Gilahri Striped squirrel Funambulus pennanti H v
3. Chuha Field rat Bandicota bangalonsis H V
4, Sehi Porcupine Hystrix Indica C v
5. Khargosh Hare Lepus nigricollis H v
6. Jangli Billi Jungle cat Felis chaus C Il
7. Nevala Mongoose Herpestes edwardsi C v
8. Langoor Langur Presliptis entellus H Il
9. Bandar Rhesus macaque Macaca mulatto H [
10. | Chamgadad Fruit bat Cynopterus sphinx C \%
11 Gidad Jackal - C v
12 | Jungle Suar Wild boar
H — Herbivorous, C — Carnivorous, O — Omnivorous
Table 3.35..... List of Amphibians and Reptiles Recorded in Study Area
Common Name | Scientific Name Vernacular Family Feeding |Schedule
Name Status
Amphibians
1. Frog Rana tigrina - - C \Y%
2. Indian bull frog Hoplobatrachus tigerinus - - C \Y%
Reptiles
1. Binocellate cobra | Naja naja Nag Elapidae C Il
2. Common Krait Bungarus coeruleus - Elapidae C \Y%
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Common Name | Scientific Name Vernacular Family Feeding |Schedule
Name Status
Amphibians

3. Russell’s Viper Vipera russellis - Crotalidae C Il

4, Rat snake Ptyas mucosus Dhaman | Colubridae C Il

5. Forest Lizard Calotes versicolor - Agamidae C Il

6. Indian Chameleon zegylanicus - Chamael- C -
chameleon eonidae

C — Carnivorous

Avifaunal Investigation

Avifauna is an important part of the ecosystem playing the various roles as scavengers, pollinators,

predators of insect, pest, etc. They are also one of the bio indicators of different status of environment

and affected by urbanization, industrialization and human interference. They can be used as sensitive

indicators of pollution and malfunction of ecosystem.

The nocturnal birds found in the area are Bat (Pteropus giganteus) Owl (Bobo bobo), Bee-Eaters,

Swallows (Hirundo rustica), Shrikes, Fairy Birds and Wegtails. All the birds are found near fresh

waters and wet irrigated fields feeding actively on insects. List of bird species observed in the stud

area is given in Table 3.36.
Table 3.36 List of the Birds Surveyed / Recorded in the Study Area
SiNo Common Name Scientific Name
1. | Blackheaded Oriole Oriolus xathornus
2. | Barn Owl Tyto alba
3. | Bank Myna Acridotheres ginginianus
4. | Baya Weaver Ploceus philippinus
5. | Black Drongo Dicrurus adsimilis
6. | Blossom headed Parakeet Psittacula Cyanocephala
7. | Ble throated Barbet Megalaima asiatica
8. | Brown Shrike Lanius Cristatus
.9. | Cattle Egret Bubukus ibis
.10. | Crow Pheasant Centropus sinensis
11. | Crimson breasted Barbet Megalaima haemacephala
12. | Common Swallow Hirundo rustica
13. | Common Tailorbird Orthotomus sutorius
14. | Common Kingfisher Alcedo atthis
15. | Dove Streptopelia decaocto
16. | Coppersmith Barbet Megalaima haemacephala
17. | Greater cookoo Centropus sinensis
18. | Grey backed shrike Lanius tephronotus
19. | Golden Back Woodpecker Dinopium benghalense
20. | House Crow Corvus splendens
21. | House Swift Apus affinis
22. | Honey Buzzard Pernis ptilorhynchus
23. | Hoopoe Upupa spops
24. | House Sparrow Passer domesticus
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25. | Indian Roller

Coracias benghalensis

26. | India Tree Pie

Dendocitta vagabunda

27. | Indian Ring Dove

Streptopelia decapctp

28. | Jungle crow

Corvus macrorthynchos

29. | Jungle Babler

Turdoides striatus

30. | Koel

Eudynamys scolopacea

31. | Kingfisher - White throated

Halcyon smyrnensis

32. | Kindfisher - Whitebreasted

Halcyon smyrnensis

33. | Kingfisher - Common

Alcedo atthis

34 | Little Brown Dove

Streptopelia senegalensis

35. | Lesser Goldenbacked Woodpecker

Dinopium benghalensis

36. | Large Pied Wagtall

Motacilla maderaspatensis

37. | Magpie Robin

Copsychus saularis

38. | Mayna - Pied

Sturnus contra

39. | Mayna - Brahminy

Sturnus pagodarum

40. | Mayna - Common

Acridotheres tristis

41. | Mayna - Jungle

Acridotheres fuscus

43. | Pied Cuckoo

Clamator jacobinus

44. | Pond Heron

Ardeala grayii

45. | Purple Sunbird

Nectarinia asiatica

46. | Redwattled Lapwing

Vanellus indicus

47. | Red Turtle Dove

Streptopelia tranquebarica

48. | Rose ringed Parakeet

Psittacula krameri

49. | Redvented bulbul

Pycnonotus cafer

50. | Spotted Dove

Streptopelia chinensis

51. | Sirkeer Cuckoo

Taccocua leschenaultu

52. | Wood Shrike

Tephrodomis pondicerianus

53. | Whitebrowed Fantail Flycatcher

Rhipidura aureola

Bird Survey: During avifauna survey actual counts of birds were made following the standard survey
technique. During the study period birds observed in the study area are Red vented bulbul
(Pycronotus cafer), Common myna or Indian myna (Acridotheres tristis), House sparrow (Passer
domesticus), House crow (Corvus splendens), Black drongo (Dicrurus macrocercus), potted dove
(Stereptopelia chinensis), cattle egret, common Hopei etc. Birds are found in the area because of the
presence of water bodies. House sparrow, neelkanth, crow and myna (Acridotheres tristris) are seen
around the human dwellings. A few species of bulbul are often noticed in the gardens. Weaver bird
with its artistic nests is seen hanging over babul trees. The bird observed in specific area of the study

area is listed in Table 3.37.

Table 3.37 Bird Observed at Specific areas in the Study Area
S.No. Location Name Site Dominant Species
Common Name Scientific Name
House Crow Corvus splendens
Black Drongo Dicrurus macrocerus
1 Near Patheria-1 Mine | Sparrow Passer domesticus
) office Spotted Dove Streptopelia chinensis
Common Hoopoe Upupa epops
Greater Coucal Centropus sinensis
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Common Myna

Jungle Babler

Magpie Robin

Indian Robin

Asian Koel

Cattle Egret

Lapwing

White-throated Kingfisher

Acridotheres tristis
Turdoides striatus
Copsychus saularis
Saxicoloides fulicata
Eudynamys scolopacea
Bubulcus ibis

Venetlus indicus
Halcyon Smyrmensis

Nandani Khundni
2. Village/ near NKM
mined out pit

Common Kingfisher Alcedo atthis

Pond Heron Ardeola grayii

Water Hen Amaurormis phoenicurus
Little Egret Egretta garzetta

Great Egret

Cattle Egret
Red-wattled Lapwing
Common Kingfisher
White Waigtail
Temminck’s Stint
Lapwing

Greater Coucal
Common Myna
Common Red Shark
Black Drongo

Green Bee Eater
Rufous Tree Pie
Black winged still

Milvus migrans
Bubulcus ibis

Vanellus indicus
Alcedo atthis

Motacila alba

Calidris temminckii
Venetlus indicus
Centropus sinensis
Acridotheres tristis
Tringa tetanus
Dicrurus macrocerus
Merops orientails
Dendocitta Vagabunda
Himantopus himantopus

Indian Robin Saxicoloides fulicata
Indian Grey Hornbill Ocyceros birostris
Black Kite Milvus migrans

Indian Grey Hornbill Ocyceros birostris
Jungle Crow Corvus macrorhynchos
Common Starling Sturnus vulgaris

Indian Robin Saxicoloides fulicata

Greylag Goose
Common Pochard

Anser anser
Aythya ferina

Water Hen Amaurormis phoenicurus
. Indian Moorhen Gallinula chloropus
3. Near Shgonle(zth River Little Egret Egretta garzetta
an Black-winged Stilt Himantopus himantopus

Red-wattled Lapwing Vanellus indicus
White Wagtail Motacilla alba
Grey Heron Ardea Cinerea
Red-wattled Lapwing Vanellus indicus
Wood Sandpiper Tringa glareola
Indian Robin Saxicoloides fulicata
House Sparrow Passer domesticus
Black Drongo Dicrurus macrocerus
House Crow Corvus splendens
Common Myna Acridotheres tristis
Red-vented Bulbul Pycnonotus cafer
Red-whiskered Bulbul Pycnonotus jocosus
Grey Babbler Turdoides malcolmi
Hume’s Warbler Phylloscopus humei
Magpie Robin Copsychus saularis

4. Near GhirolaVillage | Indian Robin Saxicoloides fulicata
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Paddy-field Pipit
Rufous Tree Pie
Common Chiffchaff
Indian Roller

Asian Koel

Spotted Dove

Blue Rock pigeon
Common Hoopoe
Greater Coucal

Anthus rufulus
Dendocitta Vagabunda
Phyllouscopus collybita
Coracias benghalensis
Eudynamys scolopacea
Streptopelia chinensis
Columba livia

Upupa epops
Centropus sinensis
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Indian Grey Hornbill Ocyceros birostris

Black Kite Milvus migrans

Grey Babbler Turdoides malcolmi
Indian Robin Saxicoloides fulicata
Paddy-field Pipit Anthus rufulus

Asian Koel Eudynamys scolopacea

5. Near Village Potka Spotted Dove

Greater Coucal
Red-vented Bulbul
Common Myna

Streptopelia chinensis
Centropus sinensis
Pycnonotus cafer
Acridotheres tristis

Fisheries: The rivers and ponds of study area have variety of fish. The main fish found in the area
are Rohu (Labeo rohita), Katla (Catla catla), Kalbaus (Labeo kalabasu), and Singhan (Mystus

seenghala), Tilapia and Tangra.

Endangered animals: No National Park / Wildlife Sanctuary and Reserve / Protected Forests are
present within 10 km radius of the Mining Lease area. No rare and endangered faunal species was

observed in the study area.

3.9 Land Use

Table 3.38 Land use Pattern Based of Revenue Records

Land use (Area in Ha)
. Area not Barren Land
Tehsil Forest Land | available for Other than Current Fallow Net sown
fallow land area
agro uses Fallow land
Durg Nil 20722 4465 3418 3648 34953
Dhamda Nil 9797 8353 4820 7992 57897

Sources: Statistics Hand Book 2011-12
Land use map of the study area has been prepared based on the IRS-P6 LISS4FMX latest Satellite
Imagery. The land use/ land cover data of the 10 km radius study area is shown in Figure 3.10 and

Table 3.39.The Satellite Imagery of 10 km study area is shown in Figure 3.11.

Table 3.39 Land use /Land cover as per Satellite Imagery

S.No. Land use Categories Area in Sq.Km. Percentage
1 River and Water Bodies 17 54

2 Agriculture Land 189 60.2

3 Barren Land 28 8.9

4 Mixed Land use 59 18.8

5 Settlement 21 6.7
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Figure 3.8 Land use Map of Study area (Based on Satellite Image)
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Figure 3.9 Satellite Imagery of the Study Area Showing Site and Surroundings

Agriculture

Only 27.1% land is under cultivation. Agriculture is the main economic activity of the people. The main
crop of the study area is paddy. The other crops grown in the study area are wheat, jowar, maize,
kutki, arhar, chana, moong, urad, tiwara, soyabeen, sugarcane, groundnut, vegetables and fruits.

People are either working as agricultural labour or as cultivators.
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Canal, Dug well and pond are the main source of irrigation in in Durg district. There is a well

developed network of canal in the study area. The various sources of irrigation used in the Durg and

Dhamda Tehsil are given in following table.

Canal Bore well Well Pond
Tehsil Other
Gov./ Area Number Area Number Area Number Area sources
Private | Irrigated Irrigated Irrigated Irrigated
Durg 35 14461 2894 5668 265 325 29 678 1356
Dhamda 39 8830 3178 15610 77 91 7 72 1480

(Area irrigated in ha)

3.10 Demography and Socio-economics

Impact on the socio-economic environment in the vicinity of any mining area revolves around the
modes of change that are likely to occur due to beneficial and adverse effects arising out of proposed
mining activity. These pertain to economic output, job opportunities and strain on the existing basic
amenities as well as overall impact on the quality of the environment of the region. Therefore,
assessment of such an impact calls for detailed baseline information and impact on the socio-
economic environment and to suggest environmental management plan in order to minimise the
adverse impacts.The Socio-Economic Impact Assessment (SEIA) was carried out by collecting the
data on demographic profile, infrastructural facilities, type of employment and personal interviews for
the responses to the proposed project facilities and the impact of the proposed project on the socio-
economic environment within an area of 10 km radius from the mine site at village Nandini Khundini,
Tehsil Dhamdha, Durg Chhattisgarh.

The proposed limestone mine site is located near village Nandini Khundini, Tehsil Dhamdha, Durg
district. 10 km area of the project site has been considered as study area. Administratively, the
villages and settlement within this area falls in Dhamdha and Durg Tehsil of Durg District in
Chhattisgarh State. There are 2 Nagar Palika and 59 villages fall within 10 km Area of the Mine site.
Out of the total, only 7 villages falls in the core zone (3 km) and 52 villages and 2 Nagar Plaika falls in
the buffer zone (10 km area). According to 2011 census the total population of the study area is
114455 comprising 57257maleand 57198 female. Male female ratio of the study area is 999 female /
1000 male. Total no. of households is 24191. The demographic status of Tehsil Dhamdha and study
area is given in Table 3.40. Village wise population of the study area is given in Table 3.41

Table 3.40 Rural / Urban Population of Tehsil

Sub-district/ study area Name Rural / Urban | Total Population | Total Male | Total Female
Dhamdha Total 269990 135480 134510
Study area (10 Km) Total 116060 58057 58003
Source: Primary Census of India 2011
Table 3.41 Village wise Population of Study Area
No of .
S.N. Name Households Total Population | Male Female
1 Deurjhal 210 976 492 484
2 Potia 396 1696 846 850
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S.N. Name Ir:llgl:)sfeholds Total Population | Male Female

3 Medesara 712 3396 1703 1693
4 Nandni Khudni 885 4369 2181 2188
o Pathariya 534 2695 1369 1326
6 Sahgaon 118 571 286 285
/ Pitaura 366 1605 800 805
Population within 3 km area of

mine site 3221 15308 7677 7631
8 Dangania 192 1197 619 578
9 Nawagaon 85 418 228 190
10 Motimpur 196 879 435 444
11 Rahtadah 154 778 370 408
12 Sirnabhatha 121 531 263 268
13 Titurghat 206 1047 526 521
14 Maharajpur 58 271 119 152
15 Sonesarar 262 1378 680 698
16 Barhapur 514 2689 1330 1359
17 Birjapur 400 1827 892 935
18 Kanharpuri Jatagharra 245 1207 602 605
19 Khapri (Jatadarra) 130 550 275 275
20 Jatagharra 158 625 317 308
21 Parasbod 181 994 500 494
22 Kareli 266 1423 704 719
23 Dani Kokdi 269 1310 654 656
24 Pandora 215 1255 654 601
25 Basni 254 1299 671 628
26 Gadaghat 155 641 314 327
27 Tumakalan 272 1302 673 629
28 Parsuli 201 909 465 444
29 Silli 220 1199 585 614
30 Doma 296 1508 762 746
31 Dania 583 2422 1205 1217
32 Parsada Khurd 136 575 300 275
33 Kodia 663 3216 1621 1595
34 Parsada 261 1000 486 514
35 Sagni 242 1356 696 660
36 Aheri 486 2388 1178 1210
37 Bagdumar 351 1453 729 724
38 Birebhat 393 1681 829 852
39 Biroda 350 1802 924 878
40 Dargaon 625 2782 1386 1396
41 Kandai 187 954 505 449
42 Khaijri 393 1873 930 943
43 Mohrenga 501 2610 1330 1280
44 Kokdi 127 549 267 282
45 Matra 298 1565 786 779
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S.N. Name Ir:llgl:)sfeholds Total Population | Male Female
46 Hardi 199 1066 542 524
47 Ghikundia 205 957 463 494
48 Pitaura 366 1605 800 805
49 Semaria 392 2075 1016 1059
50 Khapri 200 949 472 477
51 Girhola 546 2810 1383 1427
52 Karhidih 90 436 222 214
53 Ghathia Khurd 175 734 359 375
54 Sandi 138 779 376 403
55 Dhaur 134 688 341 347
56 Malpuri 482 2436 1234 1202
57 Kapasda 530 2498 1263 1235
58 Hingnadih 107 520 259 261
59 Mudpar 299 1391 690 701
60 Dhamdha (NP) 2175 9961 4935 5026
61 Ahiwara (NP) 4266 20384 10215 10169
Total within 10 Km Area of the

mine site 24171 116060 58057 58003

Source: Primary Census of India 2011

Scheduled Caste and Schedule Tribe Population: The schedule Caste (SC) and Schedule Tribe

(ST) community are considered as socially weak, hence the state and central governments have

several welfare schemes for their economic and social development. There are 8 villages of study

area having no SC population and 11 villages having no ST population. Total SC population in the

study area is 21737 comprising of 10725 males and 11012 females. Total ST Population in the study

area is 7166 comprising of 3596 males and 3570 females.

Out of the total population the SC and ST population of the study area is 18.7% and 6.1%

respectively. Out of the total villages in the study area about 17 villages have SC population more

than 30 %. The distribution percentage of SC and ST population in the study area is given in Table

3.42 and 3.43.

Table 3.42 Village wise SC and ST population of study area

Sl. SC SC SC ST ST ST

No. | Village/ Nagar Palika Population | Male Female population Male Female

1 | Deurjhal 266 143 123 203 99 104
2 Potia 464 220 244 8 5 3
3 Medesara 111 54 57 208 96 112
4 Nandni Khudni 870 422 448 153 78 75
S Pathariya 519 235 284 381 200 181
6 | sahgaon 0 0 0 3 0 3
/ Pitaura 885 442 443 86 43 43
SC & ST Population within 3

km area of mine site 3115 1516 1599 1042 521 521
8 | Dangania 4 1 3 0 0 0
9 | Nawagaon 323 174 149 0 0 0
10 | Motimpur 210 105 105 87 42 45
11 | Rahtadah 263 110 153 279 148 131
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12 | Sirnabhatha 0 0 0 278 138 140
13 | Titurghat 0 0 0 42 21 21
14 | Maharajpur 177 77 100 0 0 0
15 | Sonesarar 19 10 9 150 80 70
16 | Barhapur 212 107 105 44 27 17
17 | Birjapur 282 131 151 91 43 48
18 | Kanharpuri Jatagharra 0 0 0 166 82 84
19 | Khapri (Jatadarra) 0 0 0 0 0 0
20 | Jatagharra 24 10 14 165 84 81
21 | Parasbod 22 11 11 0 0 0
22 | Kareli 54 30 24 0 0 0
23 | Dani Kokdi 148 76 72 183 92 91
24 | pandora 8 3 5 0 0 0
25 | Basni 51 26 25 156 87 69
26 | Gadaghat 0 0 0 73 31 42
27 | Tumakalan 36 20 16 56 34 22
28 | Parsuli 16 8 8 140 74 66
29 | silli 131 55 76 0 0 0
30 | Doma 0 0 0 80 37 43
31 | Dania 225 112 113 54 31 23
32 | Parsada Khurd 132 69 63 11 6 5
33 | Kodia 595 308 287 199 98 101
34 | Parsada 102 50 52 66 35 31
35 | Sagni 30 17 13 81 35 46
36 | Aheri 577 285 292 186 99 87
37 | Bagdumar 618 296 322 0 0 0
38 | Birebhat 606 311 295 46 24 22
39 | Biroda 205 108 97 2 1 1
40 | Dargaon 747 364 383 42 23 19
41 | Kandai 732 388 344 0 0 0
42 | Khajri 525 264 261 46 24 22
43 | Mohrenga 965 489 476 200 99 101
44 | Kokdi 325 160 165 60 27 33
45 | Matra 11 6 5 143 67 76
46 | Hardi 37 19 18 1 0 1
47 | Ghikundia 626 314 312 117 51 66
48 | Pitaura 885 442 443 86 43 43
49 | Semaria 606 301 305 60 27 33
50 | Khapri 310 144 166 227 117 110
31 | Girhola 1836 897 939 97 49 48
52 | Karhidih 348 182 166 0 0 0
53 | Ghathia Khurd 355 170 185 131 68 63
54 | Sandi 58 31 27 90 37 53
55 | Dhaur 244 119 125 136 68 68
56 | Malpuri 179 95 84 77 40 37
57 | Kapasda 359 179 180 47 22 25
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58 | Hingnadih 0 0 0 202 96 106
59 | Mudpar 687 333 354 56 26 30
60 | Dhamdha (NP) 344 171 173 288 138 150
61 | Ahiwara (NP) 3373 | 1631 1742 1383 704 679
SC & ST Population within

10 km area of mine site 21737 10725 11012 7166 3596 3570
Source: Primary Census of India 2011

Table 3.43: Distribution by Percentage of SC and ST population:

Around 10 km radius from Mine site

Villages

Number (SC) % (SC) Number (ST) % (ST)

8 13.11 8 13.11

18 29.50 26 42.62

10 16.39 15 24.59

8 13.11 5 8.19

8 13.11 7 11.47

6 9.83 - -

3 4.91 - -

61 100 61 100

Occupational Structure: According to the Census definition “work” may be defined as participation,
mental or physical, in any economically productive activity. People engaged in such an activity
constitute the workforce. Workforce can be classified as main or marginal”. A person who has worked
for more than 183 days in a year is called the main worker. Marginal workers are those who have
worked any time in the year preceding the census but have not worked for major part, which is not
more than 183 days, of the year.

The proposed mine of ACC involves engaging skilled, semiskilled and unskilled work force. It is
generally felt that engaging the locals in the various activities of the proposed project during the
construction phase and also during the operational phase wherever possible will increase the work
participation rate of the people in the impact area. This is one of the direct benefits accruing to the
local people due to the proposed project. Occupational pattern of the study area is given in the Table
3.44.

Table 3.44: Occupation Pattern in Study Area

Tehsil /District Total worker Main worker Marginal workers

Male | Female | Total | Male Female | Total | Male | Female | Total
Study area 2939 18506 | 47905 | 24503 11048 | 35551 | 4896 7458 | 12354
(within 10 km Area) 9

Source: Primary Census of India 2011

Distribution of Main Worker: The agricultural related activities are the main occupation of the study
area. Farming and agricultural activities generates the maximum employment in the study area. Male
and female equally counts its growth. Agricultural related activities are generally seasonal. Therefore,
these agricultural workers may not be employed during all seasons. The services of agricultural
labourers can be potentially utilized for the construction phase of the project. The classification of the

main worker of the study area is given in Table 3.45
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Table 3.45 Classification of Main Workers in Study Area

Tehsil /District Classification of Main workers
Farmers Agricultural Domestic Other workers
workers workers

Male | Female | Male Female | Male Female Male Female

Study area 6026 | 2808 7501 6232 332 151 10644 | 1857
(within 10 k Area)

Source: Primary Census of India 2011

Sex — Ratio: Sex ratio is defined as the number of women per 1000 men, is considered as an
indicator of social development of the region. Generally, a higher sex ratio reflects a better social
development. The sex ratio of the study area is 999.

Infrastructure Facilities:

A) Medical facility: Studying the availability of medical facilities in the villages is essential. The public
health facility in the villages of the study area is very limited. People living in villages of the study area
have to go out of their village to avail of any medical facility. The medical facilities available in Durg
District are given below.

Availability of Medical Facility in Durg District

_ Hospital . Available beds
Year | Aliopathic lT—IrI(:;ﬁLy HE:I?;aé{Jb A)’B”’e‘?”c Allopathic Other
Centers centers nani
2007-08 16 67 441 111 740 60
2008-09 16 71 442 111 870 60
2009-10 16 71 442 111 870 60
2010-11 18 71 447 Nil 1110 Nil
2011-12 18 71 447 Nil 1110 Nil

Source: Statistics Hand Book Durg 2011

Availability of Medical Medical Staff in Dury District

Year Doctors Other Supporting Staff
Other Total
Allopathic Other He_alth Nurse Compounder
officer

1 | 2007-08 123 82 489 576 76 204 1550
2 | 2008-09 125 83 489 581 147 203 1628
3 | 2009-10 134 83 481 584 154 205 1641
4 | 2010-11 136 83 499 587 51 187 1543
5 [ 2011-12 140 83 502 585 48 206 1564
Source: Statistics Hand Book Durg 2011

B) Educational facility: It is well known that education is a necessity for the all round human
development. The availability of educational facilities is a crucial element for attaining this. The

existence of educational facilities in Durg district is given in following table.
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Education Facility in Durg District

. . . Higher .
Year Primary Middle High Secondary Collage \(oca_tlonal Other a
school school school institutes
school
2007-08 2655 1386 198 308 19 30 3
2008-09 2750 1435 217 348 20 34 3
2009-10 2789 1458 225 361 22 36 3
2010-11 2807 1479 231 368 31 41 4
2011-12 2815 1492 236 372 43 44 4
Source: Statistics Hand Book Durg 2011
No of teachers and students in educational institutes in Durg District is given below:
No. of Students in Educational Institutes (5-years 2007-08 to 2011-12)
Senior Vocational
Primary school Middle School High School Secondary College instit
School institutes

Boys Girls Boys | Girls | Boys | Girls | Boys | Girls | Boys | Girls | Boys | Girls

182220 | 175452 | 89598 | 86723 | 33076 | 31166 | 26629 | 20026 | 5349 | 8222 | 5345 | 2320

188119 | 180157 | 91466 | 89040 | 36573 | 33176 | 28499 | 23107 | 6257 | 9295 | 5701 | 2528

191258 | 182091 | 95735 | 90558 | 35690 | 34924 | 31139 | 25416 | 7948 | 10294 | 6461 | 2927

193165 | 192873 | 96811 | 92361 | 53181 | 51490 | 31795 | 26137 | 9115 | 12164 | 15662 | 5488

193762 | 191986 | 96357 | 91632 | 51839 | 52472 | 31419 | 26949 | 11674 | 14592 | 17088 | 5537

No. of Teachers in Educational Institutes

Year | ool | School | Schebl | Secondary | Colege | Vocaional
2007-08 9813 5101 1075 2203 427 851
2008-09 11035 6242 1213 2494 469 936
2009-10 11974 7185 1261 2985 464 1074
2010-11 10322 5918 1417 4721 576 1695
2011-12 11416 6739 1723 4910 610 1876

Education and Literacy: According to Census of India literacy rate is defined as the percentage of
literates to the population of age above 6. It is important to study the extent of literacy among the
people in the impact area i.e. area covering 10 km radius from the proposed site. Any developmental
project will be well understood and appreciated by the literate masses. Further, it will help ACC in
exploring the potential of the locals for future recruitment during the construction and operational
phases of the proposed extension project. According to 2011 Census, Literacy rate of the villages in
study area is around 63.6% comprising 72.1% male literates and 55.1% Female literates.
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Drinking water facility: Availability of clean potable drinking water is a major precondition for good

health. Hand pump. Tube well & Dug well is the only one source of drinking water. All the villages in
the study area have drinking water facility. Tap water supply is also available in some villages of the

study area. Hand pumps are available in all the villages of the study area.

Transportation Facilities: Most of all the villages are connected to the road in study area. The length

Of road and type available in Durg District is tabulated below:

Puckka road (length in KM) Kachha Road(length in KM)
Durg district
Pradhanmatri sadak | PWD Ié%%a;l PWD 'é‘(’)%i/' Forest

2007-08 379.35 3883.4 330.18 1122.67 129.28 25.1
2008-09 132.99 3834.97 552.47 860.9 163.55 25.1
2009-10 43.05 3706.85 559.77 643.79 86.22 197
2010-11 Nill N-A 919.81 N-A 46.5 N-A
2011-12 Nill N-A 959.64 N-A 455 N-A

Source: Statistics Hand Book Durg 2011
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CHAPTER 4: ANTICIPATED ENVIRONMENTAL IMPACTS & MITIGATION MEASURES

4.1 Identification of Impact

Workshop for maintenance of HEMM and Dumpers, lubricating storage area, diesel filling station,
explosive storage magazine, dedicated roads, administrative building, canteen, etc. will not be
established inside the ML area. Facilities available at nearby Patheriya Lease | mines will be availed.

As per the provisions of MMRD Act, rest shelter will be developed for workers inside the mine.

The project will create insignificant environmental impact on the following components:

» Land clearing (Bhilai Steel Plant out the mining activity for nearly 20 years inside this NK
lease area. No loss of agriculture land, gauchar land, forest land, ponds, village roads).

» Loss of nallas and ponds inside the ML area (No nalla is passing with in ML area)

» Discharge of wastewater and mine inflow water discharge (Mine water will be stored into
abandoned voids)

» Hydrology (reduced surface runoff from ML area).

» Displacement of people from occupation and residential units and loss of assets (no people or
houses will be displaced).

» Aesthetic value loss (no loss because the ML area has been explored by Bhilai Steel Plant.
Further greenbelt with good species diversity shall be developed al around the ML area)

» Top soil removal (loss of soil fertility, vegetation, microbial community)

The project will create additional significant environmental impact on the following components:

» Drilling and blasting activities (fugitive dust, noise and vibration issues, cracks in buildings
and houses)

» Ambient Air Quality (air pollution due to mining, crushing and vehicular movements).

» Ambient noise quality (blast and vibration, crusher, HEMM and vehicular movement).

» Hydrogeology (due to intersection of groundwater in ML area, increased infiltration of
rainwater in ML area, mine water inflow and falling ground water level of area around the
mines).

» Soil erosion from OB Dumps (causing siltation of nearby streams).

4.2 Impact on Ambient Air Quality

Drilling, blasting, excavation, transportation are the air polluting activities at the mining site. To reduce
the impact of air pollution, best available measures taken at the mining site will be continued: The
impact on the ambient air quality of the study area has been predicted using mathematical modeling
(ISCST3) by following the guidelines developed by CPCB (“Assessment of Impact to Air Environment:
Guidelines for Conducting Air Quality Modeling” Probes/70/1997-98). Modeling was carried out using
the software ISCST3.

Methodology: The area source model is based on the equation for a finite crosswind line source.
Individual area source have the normal east-west and north-south dimensions. CPCB guidelines
(1998) on dispersion modeling states that the area sources which do not emit into a wake region
should be treated as either point source with initial crosswind spread or as non-buoyant volume
EMTRC Consultants Pvt Led. Dehi ~ Page78




ﬂag Final EIA Report of Expansion of Nandini Khundini Limestone Mines
source with initial vertical and cross wind speed. If an area source is treated as an effective point

source modeling may proceed as it would for a point source located at the center of the area. Area
sources treated as point sources may have release heights which are above the ground level but
usually these sources are emitting into a structure wake. If a non-buoyant area source is treated as a
volume source, it is assumed to be located at the center of the area and have initial spreads in the

vertical and crosswind direction.

Emission Inventory of Limestone Mines: Emissions factors recommended in USEPA’s AP42 have
been followed to prepare the emission inventory. Blasting impact has not been considered because it
will be done for millisecond duration and its impact will subside within 5 minutes. The emission

inventory of limestone mines is shown below.

Table: 4.1 Emission Inventories of Limestone Mines

Type of Source Emission Factor | Release rate g/s
(TSP)

1 Limestone loading in dumper, 6.5 tons 0.012 kg/ton 0.3
per bucket (Volume)

2 Drilling (wet) 0.5 kg/hole 0.068
10 holes/day, (Volume)

3 Haul Trucks Movement 22 Ib/vmt 4.3
Vehicle trips for transfer of limestone by
dumpers 70 km, 20 kmph (Volume with
centre to centre distance divided by
2.15 for lateral dimension)

Note 1: Ib=pounds, vmt =vehicle miles traveled

Meteorological Data: Meteorological file comprising wind direction, wind speed, ambient
temperature, and stability class and mixing height has been prepared for modeling purpose. Surface
meteorological data for wind speed, wind direction and ambient temperature has been generated at
the project site. F Class stability during night time and B and C Class stability were assumed during

day time.

Default Values: The ISCST model by default does the extrapolation of wind speed (lrwin’s
exponents) to the effective height of release and calculates final plume rise as per Briggs equation.
Since 50% of land inside a circle of 3 km radius around the site does not have considerable build-up
area, rural dispersion coefficient is considered for modeling. The model used regulatory default
options for buoyancy induced dispersion, calm processing routines, default wind processing

exponents, vertical potential temperature gradients.

Results and Discussion: The model was set up for calculation of 24-hour average values, so that
the values could be compared with the baseline levels and national ambient air quality standards.
Significant GLC values were observed inside the mining lease area (MGLC is located inside the ML

area). Outside the ML area, the incremental GLC values are insignificant.
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Impact of Air Emissions of Mines on Baseline Environment (24 hr avg in uglm3)

Parameter Incremental Background Level | Superimposed National
glc (max) (max in d/w side) value Standard
PMyq 9.0 73 82 100

Note: PM1q contains PM, s.

The ambient air quality around the mines site will remain within the national standards. There will be
no instance of violation of national standards. The worst incremental GLC of Particulate Matter due to
limestone mining activity will be 9.0 ug/m°. High PM level will be observed close to dumper loading
site. Since the wind is blowing from southwest side, downwind northeast side showed higher values.
Maximum ground level concentration of PM will be observed at a distance of 250 m to 1000 m from

boundary. The Isopleths showing the incremental PM level at various places is shown in Figure 4.1.

Mitigation Measures for Dust Suppression in Mines: ACC shall use dust suppression systems like
road-side water sprinkling system and water tanker with rain gun facility for suppressing the dust
generated from haul road. Four water tankers with rain gun facility will be adequate to suppress the
dust generated from haul roads during dry and windy season. Water sprinkling system comprising
pump, water pipes and nozzles will be placed along the haul roads, with rotating nozzles placed at

each 25 m distance. Water for dust sprinkling will be taken from the mine pit.

421 Cumulative Impact on Ambient Air Quality

Pathariya Lease-l mine is located close to Pathariya Lease Il and Nandini Khundini Mine. All the three
mines belong to ACC Limited. Point 3 of TOR (bullet no.8 specifies “cumulative impact of other mines
in the buffer zone shall be studied”. The same exercise has been done and the likely impacts of all

three mines are shown in Figure 4.2.

The significant criteria pollutant from the limestone mines is only Particulate Matter. It has been
observed through the mathematical dispersion modeling software (ISCST3) that the significant GLC
and MGLC of each individual mines is located inside the respective ML area. Outside the respective

ML area, the impacts are insignificant (that is less than 0.5 pg/m3).
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4.3 Impact on Ambient Noise and Vibration

Noise and vibration shall be produced during drilling and blasting and also due to use of HEMM and
dumpers. Mine workers will be exposed to noise creating noise related hearing problems.

Surrounding people and fauna will feel psychological stress due to noise.

Table 4.2: Sound Pressure Level from Various Types of HEMM at Various Frequencies

Type Make Model Capacity Noise Level
1 Hydraulic Excavator  |Komatsu PC — 650 4.0 cu.m 85-88 dB
2 Tippers TATA / Leyland 16 tons 85-86 dB
3 Track Mounted Drill Atlas Copco ROC L6 115 mm dia hole | 85-86 dB
4 Dozer BEML D D 155 A-1 340 HP 85-90 dB
5 | pydraulic Rook Krrup on PC-220  PC-220 80-85 dB
reaker
6 Jeep Tata Sumo Victa 80-85 dB
7 Water Tanker Tata 8000 litres 80-85 dB
8 Water Pump Mather & Platt 71.00 litres/sec | 80-82 dB

Noise Impact Prediction: With increasing distance from the source the noise level decreases due to
wave divergence. Additional decrease also occurs due to atmospheric effects and interaction with
objects in the transmission paths. For hemispherical sound wave propagation through homogeneous
medium, noise levels at various distances can be predicted using a model based on the following
principle:

Lp2 = Lp1 — 20 Log (r2/r4), where L,y and L, are the sound levels at points located at distance r1 and r2
from the source. Combined effect of all the sources (A, B, C... etc.) can be determined at various
locations by the following equation:

10 Log (10"¥1% +10'""% + 10"*“"%) 'where Ipa, Ipb and Ipc are noise pressure levels at a point due to
different sources.

Based on the above principle, Noise Model has been developed where noise levels can be predicted
at any distance from the source for simple flat terrain. Attenuation factors are not applied hence the
modeled results are overestimate.

Figure 4.3 and 4.4 shows the noise contours at distance 100 m, 200 m, 300 m, 400 m, 500 m from
various source strengths like 104 dBA (typical to HEMM movement) and 140 dBA (blasting).

Ambient Noise levels recorded at various locations in core and buffer zone were found to be within
the permissible limit. The standards for occupational exposures - tolerable level is 90 dB(A) for 8 hour
exposure (Frequency of noise monitoring - once in a fortnight). This level will be achieved inside
mines and OB dump area through use of properly maintained HEMM. In case of overexposure found
inside mines working area, workers will use ear plugs/ ear muffs.

Mitigation Measures

Site mix slurry explosive (ANFO/SMS) will be used for blasting. Noise due to blasting increases the
peak level graph since very high level noise generated for short duration. It ranges between 120
dB(A) to 125 dB (A) at varying distances. The noise levels generated during blasting is instantaneous
but the peak levels due to uncontrolled blasting may go as high as 140 dB(A). The blasting operation
is carried out by deep hole drilling by a well trained crew team under the direct supervision of a
blasting engineer. Except during adverse weather conditions, prilled ANFO explosives is used as
column charge in non-cartridge form. The DGMS recommended limit for air-blast noise due to blasting

is 115 dB Linear (measured at any public place). The maximum tolerable level is 120 dB Linear.
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The following measures are taken to control the noise pollution and keeping the ambient noise levels

below the limits:

Controlled blasting with proper spacing, burden and stemming shall be maintained. Further, the
quantum of the explosive ANFO shall also be kept to optimum. Ear plugs and ear muffs shall be
provided as a precautionary measure to the workers prone to the high noise levels.

Secondary blasting shall be avoided. Hydraulic Rock breaker shall be used to replace the
secondary blasting.

Minimum quantity of detonating fuse shall be consumed by using alternatively Raydet Excel non-
electrical initiation system:;

The blasting shall be carried out during favorable atmospheric condition and high human activity
timings;

The operator’'s chamber of HEMM shall be safe guarded from the excessive noise;

Blasting shall be performed strictly as per the guidelines specified under blasting technology;

No secondary blasting will be done, instead of that rock braker will be used for further braking of
big boulders.

Overcharging shall be avoided;

The charge per delay shall be minimized and preferably more number of delays shall be used per
blasts;

Blasting operations shall be carried out only during day time as per mine safety guidelines;
Adequate safe distance from center of blasting shall be maintained;

During blasting, other activities in the immediate vicinity shall be temporarily stopped,;

Drilling parameters like over burden, depth, diameter and spacing shall be properly designed to
give proper blast;

Effective stemming of the explosives shall be done in the drill holes;

Electric detonators shall be used wherever possible;
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Figure 4.3 : Predicted Noise Level- (source strength 104 dBA)
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Figure 4.4 : Predicted Noise Level (Source Strength 140 dBA)

4.3.1 Impact of Ground Level Vibration due to Blasting

Blasting ease the hard strata and generates ground vibration and instantaneous noise. Ground
vibration from mine blasting is expressed by amplitude, frequency and duration of blast. The
variables, which influence ground vibrations, are controllable and non-controllable. The non-
controllable variables include general surface terrain, type and depth of overburden and wind.
Similarly, the controllable variables include type of explosives, charge per delay, delay interval,
direction of blast progression, burden, spacing and specific charge and coupling ratio. Loosening of
rock mass will be done by the blasting of 10 to 15 m deep and 150/270mm diameter blast holes.
Millie-second delay detonators have been envisaged to minimize the ground vibration. Use of non-
electric detonators will be used. Blast vibration studies will be conducted to optimize the burden &
spacing and explosive requirement so as to minimize the vibration effect due to the blasting.
Vibration due to Blasting: Ground vibration, fly rock, air blast, dust and fumes are the deleterious
effects of blasting on environment. The explosive energy sets up a seismic wave in the ground, which
can cause significant damage to structures and disturbance to human occupants. It causes major
damages to the pit configuration too. When an explosive charge is fired in a hole, stress waves
propagate radially in all directions and cause the rock particles to oscillate. This oscillation is felt as
ground vibration. The existing and the proposed increase in mining operations using deep hole drilling
and blasting using delay detonators are bound to produce ground vibrations. The ground vibration are
measured as the peak particle Velocity (PPV), which are compared vis-a-vis the circular no.7, issued
by Director General of Mines Safety for safe level criteria.

Ground vibrations are caused by blasting operations, subsidence due to mining operations,
deployment of mobile equipment, rock bursts and rock bumps. Blasting also generates air vibration
waves. Vibration may cause structural damages, which depend on periodical acceleration due to

vibration. Air blasts can damage structurally unsound buildings and cause window shattering.The
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vibrations by the mechanical effects act on existing rocks and subject them to tensile, compressive

and shearing stresses which spoil their mechanical characteristics with an immediate consequence.
The vibrations are caused due to the permanent installation like crushers, screens, compressors,
traffic and blasting. Among all these, blasting is the major source of vibration.
The ground vibrations can cause:

e Land instability: Distorts working faces of benches and downfalls of dumps;

e Cracks in buildings which are present in the mine premises and in the nearby villages;

¢ Psychological discomfort to human beings as well as to nearby fauna.

Mitigation Measures for Vibration Minimization: The following control measures will be planned to
reduce ground vibratory conditions to sustainable statutory limits.

1) The peak particle velocity (PPV) of ground vibration will be kept below 10mm/s for 8-

25hz frequency range through optimally controlled blasting techniques , after

necessary field trials.

2) Drilling and charging pattern will be ideally formulated, with less explosive charge, etc.,

after field trials.
3) Use of suitable initiating sequence and millisecond delay detonators.
4) Reduction of amount of explosives charged per day optimally.

5) Blasting will not be carried out when strong winds are blowing towards the inhabited

areas. Blasting will be done during midday time and never at night.

6) Vibration study will also be carried out at appropriate times to obtain most ideal and

optimal blasting parameters.

7) Controlled blasting to avoid tension cracks which may endanger the stability of bench

slopes in the mine.
8) Short delay detonators to be used in preference to detonating fuse.

9) In case of using detonating fuse, it will be covered with 750 mm thick cover of sand or

drill cuttings.
10) Proper care and supervision during blasting by a competent and experienced person.

By adoption of above measures, it will be ensured that the ground level vibration due to blasting are

maintained within the limits prescribed by DGMS, Dhanbad at the mining areas vide Circular No. 7

dated 29 -08-1997 as given in below

Permissible Peak Particle Velocity (PPV) at the Foundation Level of Structures (in mm/sec)
Dominant excitation frequency Hz

<8 Hz 8-25 Hz | >25 Hz

A. Buildings/structures not belonging to owner

Domestic houses /structures 5 10 15
(Kuchha brick and cement)

Type of structure
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Industrial buildings (RCC and framed structures) 10 20 25
Objects of historical importance and sensitive] 2 5 10
structures.

B. Building belonging to owner with limited span of life
Domestic houses/structures 10 15 25
(Kuchha brick and cement)
Industrial buildings 15 25 50
(RCC and framed structures)

The existing vibration level during blasting at Patheria Limestone Mines is regularly monitored by
ACC Limited. The values are found to be well within the prescribed limit. The results are provided in
Annexure V. Only the frequency of blasting will increase after the proposed expansion. Since the
blasting intensity after the expansion of the mines will remain same, no additional vibration will occur.
Use of noiseless trunk delays started to minimize the noise due to air blast, use of non-electric
system of blasting for true bottom hole initiation, use of muffling mats to arrest the dust and fly rock,
regular monitoring of magnitude of ground vibrations and air blast by “Minimate Type instruments”

will be done.

4.3.2 Fly-rock due to Blasting

Fly-rock of various sizes flies high in the air during blasting, which could cause injury to people and
materials. Fly-rock is another possible damage causing outcome of blasting. There are many factors,
which influence these, like long explosive column with little stemming column, improper burden, loose
material or pebbles near holes and long water columns in the holes.

The Central Mining Research Institute designed blast mat has been considered for muffling purpose.
The criteria like weaving facility ease in handling and repeated use, flexibility, durability, economics,
resistance to blast damage and overlapping facility were considered in the design. The mats were
manually woven in 30-45 mm mesh size and the ropes passed through each other to avoid individual

rope sliding or displacement during handling.

Mitigation Measures:

To contain fly rocks, stemming column will not be less than burden of the hole. Blasting area will also
be muffled, if necessary, to stop fly rocks propagation.ACC will not use open blasting which may
cause fly of rocks. NONEL method shall be used for blasting as it is a control blasting. It is a Non
Electric Delay Blasting method. This measures include bottom hole initiation, proper blast design,
control, effective supervision etc. to control fly rock for safety reasons. ACC, as an additional safety

measure, desired to adopt muffled blasting wherever necessary.

) To use a powder factor of not more than 0.35 kg/m®
. To blast small round of 10 - 12 holes to minimize ground vibrations.
. To adopt extensive supervision and adopt exhaustive control measure if at all blasting is

conducted within 150 m of the habitat.
. 10-15 percent of the column charge at the top of the hole may be loaded in cartridge form
to reduce the chance of fly rock. The cartridge diameter is be 100-125 mm. This would

reduce the maximum rock throw and scatter by about 30-40 percent.
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4.4 Cumulative Impact of Limestone Transportation by Road

Jamul Cement Works (Cement Plant) is connected to Patheria Lease |, Lease Il and Nandini Khundini
mines through Bhilai-Jamul-Dhamda State Highway. Pathariya Limestone Mine Lease-l and Lease Il
and Nandini Khundini Mine is located close to each other. The limestone from all the three mines will
be transported using 30 tons dumpers up to the Jamul Cement Works Lime Mines at Jamul. There
the limestone will be crushed. Crushed limestone shall be transported to the Cement Plant through
closed pipe conveyer belt. This proposal will obviate the existing impact of vehicular emissions and
improve the ambient air quality of Jamul. All the dumpers carrying limestone will converge at Nandini
Khundini village and then proceed to Jamul. Therefore point between Pathariya village and Dhamda
on Jamul — Dhamda road served as baseline traffic conditions and point at Nandini Khundini village
on the same road served as cumulative impact point. Total limestone movement from the 3 mines of
ACC will be 13,60,000 tons per year. Considering 30 tons dumper capacity, the dumper movement
per day will be 275 (to and fro). This is equivalent to 1238 passenger car units (PCU).

Traffic count was done at three places at Jamul Dhamda Road by EMTRC team during the period 5"
March 15" March. The point where traffic survey was done is given in Table 4.3. The locations are
also marked in Figure 4.4.

Table 4.3 Traffic Survey Locations

Location | Classified Vehicle Count Locations
1 Dhamda Chowk near Pathariya village (Baseline Traffic without Mine Load)
2 Nandini Khundini village (Baseline Traffic after addition of Pathariya-1&ll traffic load)
3 Jamul —-Dhamda road Near ACC Jamul Mines (after addition of Jamul Mine Traffic )
4 ACC Chowk near ACC Cement Plant (Total Traffic addition from Pathariya-1&Il, and
Jamul Mine)
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Figure 4.5 Map Showing Locations of Mines and Traffic Survey Points
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The existing road conditions are described below

Road: Dhamda to Jamul (Near Dhamdha Chowk)
1 Pavement/ Border width (Left side) 14 m
2 Pavement / Border width (Right side) 14 m
3 Carriage width 8.0m
4 Road type/Condition Asphalted
S Condition Good
6 Lane Single
Road: Patharia to Jamul (Near Nandini Khundini Village)
1 Pavement/ Border width (Left side) 3.6m
2 Pavement / Border width (Right side) 70m
3 Carriage width 3.2m
4 Road type/Condition Asphalted
S Condition Good
6 Lane Single
Road: Jamul -Dhamda road Near ACC Jamul Mines
1 Pavement/ Border width (Left side) 0.5m
2 Pavement / Border width (Right side) 0.5m
3 Carriage width 7.0m
4 Road type/Condition Asphalted
o Condition Good
6 Lane Double
Road: ACC Chowk near ACC Cement Plant
1 Pavement/ Border width (Left side) 1.0m
2 Pavement / Border width (Right side) 0.5m
3 Carriage width 7.5m
4 Road type/Condition Asphalted
o Condition Good
6 Lane Single
Summary of Traffic Volume Count
1. Place: Dhamda to Jamul (Near Dhamdha Chowk)
Time 2 3 Car/Jeep/ | Buses | Tractor 6 10 Above 10
Wheeler | Wheeler | Van Wheeler | Wheeler Wheeler
2 axle 3 axle Multi axle
7:00 AM — 11:00 AM 207 - 128 38 27 95 66 10
11:00 AM - 5:00 PM 249 1 232 66 44 155 80 21
5:00 PM - 10:00 PM 146 2 122 36 21 85 34 14
10.00PM - 7.00 AM 33 - 13 2 4 21 10 6
2. Place: Patharia to Jamul (Near Nandini Khundini Village)
Time 2 3 Car/Jeep/ | Buses | Tractor 6 10 Above 10
Wheeler | Wheeler Van Wheeler | Wheeler Wheeler
2 axle 3 axle Multi axle
7:00 AM - 11:00 AM 215 53 77 57 39 85 33 2
11:00 AM - 5:00 PM 393 46 156 44 65 151 49 3
5:00 PM - 10:00 PM 256 44 43 41 44 69 36 4
10:00 PM - 7:00 AM 46 12 12 6 6 19 14 1
3. Place: Jamul -Dhamda road Near ACC Jamul Mines
Time 2 3 Car/Jeep Bus Tractor 6 10 Above 10
Wheeler | Wheeler /Van Wheeler | Wheeler | Wheeler
2 axle 3 axle Multi axle
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7:00 AM to 11:00 AM 207 144 104 32 29 123 46 20
11:00 AM to 5:00 PM 345 214 185 54 54 162 79 43
5:00 PM to10:00 PM 178 85 54 22 10 95 36 11
10:00 PM to 7:00 AM 24 21 14 6 3 34 13 4
4. Place: ACC Chowk near ACC Cement Plant
Time 2 3 Car/Jeep/ | Buses | Tractor 6 10 Above 10
Wheeler Wheeler | Van Wheeler Wheeler Wheeler
2 axle 3 axle Multi axle
7:00 AM - 11:00 AM 340 84 66 38 7 37 42 -
11:00 AM - 5:00 PM 417 108 94 48 27 96 64 1
5:00 PM - 10:00 PM 215 66 41 22 8 31 36 2
10:00 PM - 7:00 AM 42 12 8 5 - 14 10 -
Estimation of Emission Load
Emission Factors by Automotive Research Association of India
Type of Vehicle Emission Factor
(of0] NOx PM
Motor Cycle (2 stroke) 1.65 0.27 0.035
Three wheeler 0.69 0.19 0.118
Car (Petrol) 3.01 0.12 0.006
Car (Diesel) 0.51 0.67 0.12
Bus (Diesel) 6.00 9.30 1.240
Large Truck 6.0 9.3 1.24
Emission load of CO, NOx and PM(in gm/km) for different vehicle class at the various road stretches
are presented in following Tables.
1. Place: Dhamda to Jamul (Near Dhamdha Chowk)
PM (of0] NO,
Sr. No. Vehicle Type g/km g/km g/km
1 | 2-Wheeler 2.275 1047.75 171.45
2 | 3-Wheeler-Auto Rickshaw 0.354 2.07 0.57
3 | 4-Wheeler 59.4 252.45 331.65
4 | Buses 176.08 852 1320.6
5 | Tractor 119.04 576 892.8
6 | 6 Wheeler- 2 Axle 441.44 2136 3310.8
8 Above 10 Wheeler 63.24 306 4743
Total Emission 1097.429 6312.27 8269.17
2. Place: Patharia to Jamul (Near Nandini Khundini Village)
PM Cco NO,
Sr. No. Vehicle Type g/lkm g/km g/km
1 | 2-Wheeler 31.85 1501.5 245.7
2 | 3-Wheeler-Auto Rickshaw 18.29 106.95 29.45
3 | 4-Wheeler 36.28 146.88 192.96
4 | Buses 183.52 888 1376.4
5 | Tractor 190.96 924 1432.2
6 | 6 Wheeler- 2 Axle 401.76 1944 3013.2
7 | 10 Wheeler3 Axle 163.68 792 1227.6
8 Above 10 Wheeler 12.4 60 93
Total Emission 1038.74 6363.33 7610.51
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3. Place: Jamul- Dhamda road Near ACC Jamul Mines

PM co NO,
Sr. No. Vehicle Type g/km g/km g/km

1 | 2-Wheeler 26.39 1244 .1 203.58

2 | 3-Wheeler-Auto Rickshaw 54.75 320.16 88.16

3 | 4-Wheeler 42.84 182.07 239.19

4 | Buses 141.36 684 1060.2

5 | Tractor 119.04 576 892.8

6 | 6 Wheeler- 2 Axle 513.36 2484 3850.2

7 | 10 Wheeler-3 Axle 215.76 1044 1618.2

8 | Above 10 Wheeler 96.72 468 725.4

Total Emission 1210.22 7002.33 8677.73

4. Place: ACC Chowk near ACC Cement Plant

PM co NO,
Sr. No. Vehicle Type g/km g/km g/km

1| 2-Wheeler 35.49 1652.82 273.78

2 | 3-Wheeler-Auto Rickshaw 31.86 186.3 51.3

3 | 4-Wheeler 25.08 106.59 140.03

4 | Buses 140.12 678 1050.9

5 | Tractor 52.08 252 390.6

6 | 6 Wheeler- 2 Axle 220.72 1068 1655.4

7 | 10 Wheeler3 Axle 188.48 912 1413.6

8 | Above 10 Wheeler 3.72 18 27.9

Total Emission 697.55 4873.71 5003.51

Equivalent Vehicle Population and Vehicular Emission Load

The data collected from the road stretches for the various vehicle types having different sizes and

characteristics are converted into a standard equivalent unit called Passenger Car Unit (PCU). PCU

Factors as suggested by IRC: 64-1990 “Guidelines for Capacity of Roads in Rural Area-Code of

Practice, Indian Roads Congress” is shown in Table 4.4.
Table 4.4: PCU Factors Applied for Different Class of Vehicles

Type of Vehicles PCU Factors
1 Two-wheelers 0.5
2 Car, Jeep, Taxi, Utility Vehicles, Auto-Rickshaw (3-| 1.0
wheelers), Tempo, etc.
Bus, Truck, etc. 3.0
4 Tractors 4.5
Multi-axle truck, dumpers, etc. 4.5

Type of Vehicles

Place Where Classified Vehicle Count done for 24-hr

1 2 3 4
1 Two-wheelers 498 455 377 507
2 Car, Jeep, Taxi, Utility 419 443 821 479
Vehicles, Auto-Rickshaw
(3-wheelers), Tempo
3 Bus, Truck, etc. 459 1416 1584 873
4 Tractors 67.5 693 432 189
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5 Multi-axle truck, 67.5 639 1134 697.5
dumpers, etc.
Total PCU 1511 3646 4348 2745.5
Summary of Emission Load at Four Road Stretches
Location-1: Dhamda to Jamul (Near Dhamdha Chowk)
PCU: 3826
PM g/km/day CO g/km/day NO, g/km/day
1097.429 6312.27 8269.17
Location-2: Place: Patharia to Jamul (Near Nandini Khundini Village) Chowk
PCU: 3646
PM g/km/day CO g/km/day NO, g/km/day
1038.74 6363.33 7610.51
Location-3: Place: Jamul -Dhamda road Near ACC Jamul Mines
PCU: 4348
PM g/km/day CO g/km/day NO, g/km/day
1210.22 7002.33 8677.73
Location-4: Place: ACC Chowk near ACC Cement Plant
PCU: 2745.5
PM g/km/day CO g/km/day NO, g/km/day
697.55 4873.71 5003.51

Additional Traffic Emission Load from Patharia-l Pathariya-ll & Nandini Khundini Limestone

Mines to ACC Chowk

Additional Traffic Load & Vehicular Pollution Load

1. Total Capacity 1.36 MTPA
2. Type of Dumper 30 tons Dumper
3. Additional Vehicular Load on Existing Route 137 x 2 = 275 Dumpers/ day.
PCU : 1238
4. Emission Factors Applied (Dumpers) PM =1.24 gm/km
CO = 6.0 gm/km
NOx = 9.3 gm/km
5. Additional Vehicular Pollution Load
PM 341 gm/km
o]0 1650 gm/km
NOx 2558 gm/km
Additional Traffic Load & Vehicular Pollution Load from Jamul Mines to ACC Chowk (Cement
Plant)
1. Total Capacity 1.2 MTPA
2. Type of Dumper 30 tons Dumper
3. Additional Vehicular Load on Existing Route 121 X 2= 242 Dumpers/ day
PCU : 1089
4. Emission Factors Applied (Dumpers) PM= 1.24 gm/km
CO= 6.0 gm/km
NOx= 9.3 gm/km
5. Additional Vehicular Pollution Load
PM 300gm/km
CcO 1452gm/km
NOx 2251gm/km
Cumulative Traffic and Emission Load from all the mines to ACC Chowk
1. Additional Vehicular Load on Existing Route 530 Dumpers/ day
PCU : 2385
2. Emission Factors Applied (Dumpers) PM= 1.24 gm/km
CO= 6.0 gm/km
NOx= 9.3 gm/km
3. Additional Vehicular Pollution Load
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PM 658 gm/km
CO 3180 gm/km
NOx 4929 gm/km

Existing and Projected Traffic and Emission Load at Different Stretches

Name of Location Existing Projected | Existing & Projected Existing and Projected
Traffic Traffic (PCU, Daily) Pollution Load,
Volume Volume (gm/km/day)
(Number | (Number
/Day) /Day)
PM CO NOXx
1. | Dhamda to Jamul | 1968 - Existing 3826 PCU 1097 | 6312 | 8269
road (baseline
load)
2. | Nandini Khundini 2121 275 Existing 3646 PCU 1039 | 6363 | 7611
Village Projected | 4884 PCU
1380 | 8013 | 10169
3. | Near Jamul Mines | 2451 242 Existing 4348 PCU 1210 | 7002 | 8678
(Cumulative Load) Projected | 5437 PCU | 1510 | 8454 | 10929

Cumulative Traffic and Emission Load at ACC Chowk
(Traffic load from Jamul, Nandini Khundini, and Pathariya | & Il Limestone Mines)

Existing Traffic Projected Traffic Equivalent | Emission Load, (gm/km/day)

Volume Volume (Number | PCU/Day

(Number /Day) /Day)

PM CO NOXx

Existing 4572 - 7994 2249 13365 | 16289
Condition
Future 4572 530 10379 2907 16545 | 21218
Condition

Impact Assessment
Impact assessment has been done for two cases; one for ascertaining the capacity of the existing
road stretches to accommodate additional PCU and another for ascertaining the cumulative air

pollution load due to existing PCU and additional PCU.

Impact on the Capacity of Existing Roads

Indian Road Congress (IRC: 64 — Guidelines for Capacity of Roads in Rural Area — Code of Practice,
1990) indicates the design service value of 15000 PCU/day for a 2-lane road (7.5 m width) and 2000
PCU/day for a single-lane road (3.5 m width) on plain rural terrain.

Existing capacity of the 2-lane road stretches under mixed traffic conditions were studied and the
PCU estimated as per guidelines of IRC. Based on above guidelines and code of practice it has been
ascertained that the 2-lane road stretches is well within the design service value of 15000 PCU/day,
as prescribed by the Indian Road Congress. All single lane road stretches studied requires to be

converted to 2-lane road to accommodate the additional traffic.

Impacts on Air Quality
Impact assessment has been carried using the USEPA recommended software developed by US
Department of Transport, CALINE4 - Dispersion Model for Predicting Air Pollutant Concentrations

near Roadways.
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Model Input: Meteorological data: Data considered for computations is

Stability Class

Wind speed

A (most unstable)
D (Neutral) and
F(most stable)

3m/s

A (most unstable)
D (Neutral) and
F(most stable)

1m/s

Following default values have been chosen to ensure worst case predictions:

a) Worst wind angle (wind blowing only towards receptor)

b) Receptor points closest to source chosen, 5m to 25 m from road

c) Worst emission factors chosen for each pollutant parameter

Parameters for prediction modeling

a) Link coordinates — straight line of 0.1 km length

f)  Only incremental predictions were done, baseline considered as nil.

Receptors from 5 m to 25 m

Emission factors as given below

)

) Width of the road including shoulders — 10 m
d) Mixing Height— 10 m

)

Vehicle per hour — Maximum 300 dumpers movement per day

co

NOx

PM

6 g/km

9.3 g/km

1.24 g/km

Predictions: 1-hr average CO, NO, and PM concentrations at the receptors were modelled. The

model selects wind angles that produce the highest concentrations at each of the receptors. It must
be noted that the National Ambient Air Quality Standards (NAAQS-November 2009) for CO is based

on hourly average; whereas NAAQS for NO, and PM are based on 24-hour average. 1-hour average

is always higher than 24-hour average. Computations were carried out for three pollutants, namely,

carbon monoxide (CO), nitrogen dioxide (NOx and NO,) and Respirable Particulate Matter (PM,5 +

PMo).

Findings: Significant worst case findings are summarized in Table below:

Location: Jamul Dhamda Road (Near Jamul Mine) Projected Traffic Volume from Jamul Mine is 242

dumpers/day

Wind Stability Pollutant Incremental concentration Receptor distance
speed Class (Hourly average values) from edge of road
3 A D,F coO 0.1 ppm 5m

3 ADF CcoO Nil 10-25m

1 AD,F coO 0.2 ppm 5m

1 AD,F CcoO 0.1 ppm 10-25m

3 A NO, 0.04 ppm 5m

3 A NO, 0.01 ppm 10-25 m

3 D, F NO, Nil 5m

3 D, F NO, Nil 25m

1 A NO, 0.03 ppm 5m

1 A NO, 0.02 ppm 10m
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1 A NO, Nil 25m
1 D, F NO, 0.01 ppm 5m
1 D, F NO, Nil 25m
3 A PM 16.5 pg/m° 5m
3.0 ug/m® 25 m
3 D PM 18.6 pg/m° 5m
3.8 ug/m® 25 m
3 F PM 19.1 pg/m° 5m
4.3 pg/m3 25m
1 A PM 41.5 pg/m® 5m
8.9 pg/m3 25m
1 D PM 44.6 pg/m® 5m
9.2 pg/m3 10m
1 F PM 46.7 pg/m® 5m
10.7 pg/m® 25m

Inference Based on Modeling Results

The incremental concentrations (Hourly Average) of Pollutants viz. CO, NO, and PM in worst scenario

are as under

1) CO: The incremental concentration of CO, varied in the range of 0.1 to 0.2 ppm (maximum)

up to 25 m on either side of the road.

2) NO,: The incremental concentration of NO, varied in the range of 0.01 to 0.04 ppm upto25 m

on either side of the road.

3) PM: The incremental PM concentration varied in the range of 3 to 46.7 pg/m*upto 25 m on

either side of the road.

Findings: Significant worst case findings are summarized in Table below:

Location: Patharia to Jamul (Near Nandini Khundini Village)

Total projected Load from Nandini Khundini mine, Patharia-1 & Pathariya-Il mine is 275 dumpers/day.

Wind Stability Pollutant Incremental concentration Receptor distance
speed Class (Hourly average values) from edge of road
3 A D F CO 0.1 ppm 5m
3 A D,F Cco Nil 10-25m
1 AD,F CcO 0.2 ppm 5m
1 AD,F Co 0.1 ppm 10-25m
3 A NO, 0.05 ppm 5m
3 A NO, 0.02 ppm 10-20 m
3 A NO, 0.01 ppm 25m
3 D,F NO, Nil 5m
3 D,F NO, Nil 25m
1 A NO, 0.08 ppm 5m
1 A NO, 0.04 ppm 25m
1 D, F NO, 0.01 ppm 5m
1 D, F NO, Nil 25m
3 A PM 18.8 ug/m® 5m
3.4 pg/m3 25m
3 D PM 21 yg/m® 5m
4.3 pg/m3 25m
3 F PM 21.6 yg/m® 5m
4.8 pg/m3 25m
1 A PM 47 2ug/m’® 5m
10.12 ug/m® 25m
1 D PM 51.6 yg/m° 5m
11.2 pg/m® 25m
1 F PM 52.8 ug/m° 5m
12.1 pyg/m® 25m
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Inference Based on Modeling Results
The incremental concentrations (Hourly Average) of Pollutants viz. CO, NOjand PM in worst scenario

are as under
1) CO: The incremental concentration of CO, varied in the range of 0.1 to 0.2 ppm (maximum)
up to 25 m on either side of the road.
2) NO,. The incremental concentration of NO, varied in the range of 0.01 to 0.08 ppm up to 25 m
on either side of the road.
3) PM: The incremental PM concentration varied in the range of 3.4 pg/m3 to 52.8 pg/m3 up to
25 m on either side of the road.
Findings: Significant worst case findings are summarized in Table below:
Location: Cumulative Traffic and Emission Load at ACC Chawk from all the four mines
Projected traffic volume from Jamul, Nandini Khundini, and Pathariya | & Il Limestone Mines is 517

(assumed 530) dumpers\day.

Wind Stability Pollutant Incremental concentration Receptor distance
speed Class (Hourly average values) from edge of road
3 AD,F CO 0.2 ppm 5m
3 AD,F CO 0.1 ppm 10m
3 A D F CO Nil 15-25m
1 AD,F CO 0.4 ppm 5m
1 ADF CO 0.2-0.1 ppm 1025 m
3 A NO, 0.1 ppm 5m
3 A NO, 0.02 ppm 25m
3 D, F NO, 0.01 ppm 5m
3 D, F NO, Nil 25m
1 A NO, 0.23 ppm 5m
1 A NO, 0.07 ppm 25m
1 D, F NO, 0.02 ppm 5m
1 D, F NO, 0.01 ppm 25m
3 A PM 35.3 ug /m3 5m
6.5 yg /m3 25m
3 D PM 39.0 ug /m3 5m
7.8 pg /m3 25m
3 F PM 39.7 ug /m3 5m
8.6 ug /m3 25m
1 A PM 89.2 ug /m3 5m
19.1 pg /m3 25m
1 D PM 95.9 ug /m3 5m
20.7 yg /m3 10m
1 F PM 96.9 ug /m3 5m
21.9 uyg /m3 25m

Inference Based on Modeling Results
The incremental concentrations (Hourly Average) of Pollutants viz. CO, NO, and PM in worst scenario

are as under
1) CO: The incremental concentration of CO, varied in the range of 0.1 to 0.4 ppm (maximum)
up to 25 m on either side of the road.
2) NO,. The incremental concentration of NO, varied in the range of 0.01 to 0.23 ppm up to 25 m
on either side of the road.
3) PM: The incremental PM concentration varied in the range of 6.5 pg/m3 to 96.9 pg/m3 up to
25 m on either side of the road.
As evident from the above, the incremental concentrations of the pollutants are not significant beyond

25 m from the road. Further, the impact of vehicular exhaust due to additional road traffic on account
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of limestone transportation of ACC by road shall be significant up to 15 m distances from either side

of the road and thereafter it shall widely disperse and become insignificant beyond 25 m.

Mitigation Measures

1. The existing road width, and its gradient, pavement surface condition, shoulder condition and
traffic composition from ACC Jamul-Mines to Pathariya village is suitable for 15000 PCU/day
(Indian Road Congress -IRC: 64-1990).

2. Proper traffic management practice needs to be implemented in all the road stretches.

3. ACC shall impose no-overtaking policy for all its dumpers and also impose a speed limit of 25
km/hour for its dumpers (outside ML area).

4. ACC shall ensure that all the dumpers carrying limestone shall be covered type. The dumpers
shall be checked for exhaust emissions every three months, and maintained properly. Only PUC
compliant vehicles shall be allowed to ply.

5. Diesel will be procured from authorised retailers, to avoid adulteration & air pollution.

6. All settlement stretch shall be maintained as Silence Zone. Use of Horns shall be prohibited along
settlement stretch. Use of pressure horns shall be strictly prohibited.

7. Measures for careful / safe and clean driving habits must be employed by way of education,
slogans and campaigns in order to inculcate the sense of responsibility among drivers and
conductors. The settlements residing along the road must be also educated on all aspects related

to road safety.

8. To ensure that road safety measures are rightly implemented, Road Safety Committee should be
constituted by ACC. The committee should comprise of officials and doctors from ACC, road
authority, police, transport department, panchayat members and teachers of schools and colleges.
The committee must ensure that transparent process is followed by Transport Department for
issuing fitness certificates for vehicles, PUC for vehicles and license for HMV drivers. The
committee should ensure availability of emergency ambulance, trauma centre and blood bank
facility for the accident victims. The committee should create / spread awareness regarding

responsible and safe road use.

4.5 Impact on Drainage and Water Bodies
No diversion of nalla / stream will occur inside ML area. The runoff from the ML area will be directed

outside the mine boundary, after silt trapping. Accumulated water in the active mine pits will be
discharged into inactive pits already present in the mine lease area. The mining activity will not
require any drawl from surface water or groundwater. Water will be taken from stored rainwater in
abandoned mine pit. Groundwater shall be used only for drinking purpose.

The mining activity involves excavation of huge quantities of earth and blasting of rocks. In the
process artificial structural disturbances are created in the massive bed rock leading to the
development of secondary porosity by way of cracks and joints. These fractures in adjoining rock
formations will enhance the transmissivity and specific yield of the aquifer. The blasting and mining of
limestone will lead to opening up fractures thereby improving ground water flow. The water
accumulated in the abandoned pits of the mine would stabilize the ground water table.

As this is an open cast mining method it will not generate any wastewater as no mineral processing is

involved.
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Garland drains will be constructed around the dump to carry wash off from the bunds. Gully checks
will be made along the dump slope. Sedimentation pond will be constructed to which all drains
carrying runoff water will be connected. Coconut fiber filters will be used all along the gully and drains
to arrest the silt from runoff. The fibers will be disposed as overburden after each rainy season. The
overburden slopes will be stabilized with vegetation.

The adverse impact and suggested mitigation measures is shown below:

Adverse Impact Suggested Measures

Impact of mining on hydrogeology with | The mining activity will create large voids, which will
special reference to situation when mining | be filled with rainwater. Seepages from mine surface
will intersect groundwater will be dewatered, as and when required and used for
harvesting. The core area is underlain by limestone
and sometimes overlain by thin-bedded shale. These
rock formations are poor in porosity and permeability.
The hydraulic conductivity and storativity values are
moderate No ground water extraction structure is
present within 100 m radius of the core zone. Hence
there will be negligible impact on surrounding ground
water quality and quantity due to mining operation.

The mining activity involves excavation of huge
quantities of earth and blasting of massive rocks. In
the process artificial structural disturbances are
created in the massive bed rock leading to the
development of secondary porosity by way of cracks
and joints. These fractures in adjoining rock
formations will enhance the transmissivity and
specific yield of the aquifer. The blasting and mining
of limestone will lead to opening up fractures thereby
improving ground water flow. The water accumulated
in the abandoned pits of the mine would stabilize the
ground water table. Groundwater quality data
indicates that the quality is potable. Rainwater
harvesting in pits would have dilution effect on the
ground water of the surrounding area to the mine
lease. Ground water pollution can take place only if
the overburden contains harmful  chemical
substances.  Limestone  constitutes  harmless
constituents and does not contain any toxic metals
that could leach down to the water table.

Impact of OB Disposal Removed overburden will be dumped within 7.5m of
the lease boundary along Eastern, Southern &
Western side to form bunds. Ultimate dump slope
shall be kept below 28°. Garland drains with adequate
height and width will be provided at the toe of these
unstable OB benches. These drains will carry the
wash off from the benches during rainy season.
Coconut fibre filters and baffles will be provided in the
drains at regular intervals to arrest the silt. This would
help in preventing silting of water drains and nalas. All
drains will join the sedimentation pond. Water
collected in the sedimentation pond will be used for
water sprinkling and greenery development in the
mine. Regular arrangement for de-silting of the filters
and pond will be made. Silt collected from the pond
will be used in the reclamation of mine.

Impact due to Groundwater table | The ground water occurrence around the core zone of
intersection mining lease area (villages) are mainly restricted in
weathered part and cavernous and fractured zone in
unconfined to semi-confined condition.
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disposal from toilets/ | Wastewater from toilets and washrooms will be taken
to septic tank for disposal.

Wastewater
washrooms

4.6 Impact of OB Dump

The topography of the existing mining lease area will change after mining. Once the mining is over the
overburden will be used for backfilling the voids. Remaining voids will be converted to water body.
The water body will be used for fisheries, which will benefit the local fisherman. No natural nalla or
streams passes through the mining lease area. No diversion of nalla will be done. Hence there will be
no impact on the drainage pattern of the mining lease area. The mining lease area is demarcated for
limestone mining. There will be no change in the existing landuse pattern. The land is in the
possession of ACC. Once the mining activity is over, the mined out area shall be reclamined, top soil
shall be spread over it and grass and fodder grown over it for the cattles to graze.

Dumps would be made from top down by end tipping method. The environmental impact shall be on
account of dump slope failure resulting in dump collapsing, erosion, and dust carryover by wind,
siltation of surrounding streams. OB dump will be aesthetic problem for nearest villagers. If OB is not

properly maintained during rainy season, chance of siltation of the nearest surface water body,

affecting the entire watershed would exist.

The adverse impact and suggested mitigation measures is shown below:

Adverse Impact

Mitigation Measures

Total 6.5 Milion Tones overburden shall be
generated during the life of the mine. The
entire material shall be re-handled back in
voids inside ML area. Issues are instability of
OB dump creating major problem for land
slide, subsidence, material erosion, etc.

Ultimate dump slope shall be kept below 38°. Safety
bund / embankment and garland drains with
sedimentation pits shall be made around the OB dump.
Maximum height of the dump will be 9 m and same will
be benched at 3 m with gentle gradient. The general
slope of the dumps will be maintained well within the
safe angle of repose.

Dust pollution while making and re-handling
the OB dump. Unloading of OB material from
rear end Dump Trucks and moving it with
Dozer will generate dust pollution.

The top of dump as well as slope surface shall be
vegetated by hydro-seeding technique or use of pre-
seeded geo-textile mats, if so required for stability. This
will be done as the dump making progresses, to prevent
erosion as well as excessive dust generation. Water
sprinklers shall be employed while making and re-
handling the dump. Wetting agent Dustron PC
compound shall be added in the water for sprinkling
over haul roads for reducing the water consumption.
Water lines will be laid and water sprinkler
arrangements will be made for growing vegetation. The
external support for the vegetation will be carried out till
the dump yard become self- sustaining.

Impact of leachate water from overburden on
surface and groundwater quality.

During rainy season, washed out silt, clay
particle from OB dump will flow down and get
deposited over water bodies and land surface
creating problems of siltation, flooding,
degradation of water and land quality.

Limestone does not contain any toxic metals that will
leach out and contaminate the environment.

Provision of garland drains all around the dump base
shall be made. A retaining rock wall, not less than 1
meter wide and about 1 meter in height, all along the
toe of the dump shall be constructed to arrest the
washed fines. Series of sedimentation tank should be
constructed to treat the run-off from OB before releasing
it into nearest nala.

Height of OB dump shall be creating
aesthetic problem for nearest villagers and
their land value shall be lost.

The OB shall be re-handled back to the ML area after
the mine life; re-handled to fill up the voids. The ML
area shall be restored to its near original landscape as
per the Government Policy. The post mining land use
shall be useful to the surrounding community.
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4.7 Impact on Landuse and Soil

The soil quality of the mining area is of low to moderate fertility. Rain-fed agriculture land is present
outside the mining lease area, where paddy is grown. The yield of paddy is reported to be about 10-
12 quintals/ha. Limestone dust in the form of fugitive dust emissions will deposit on the surrounding
agriculture fields and reduce the soil fertility. In order to mitigate this impact greenbelt development
plan has been provided along the mining lease periphery. Advanced mining and blasting technology
shall be used to minimize the adverse impact.

Because of the large area of land disturbed by mining operations and the large quantities of earthen
materials exposed at sites, erosion is a major concern. Consequently, erosion control has been
considered from the beginning of operations through completion of reclamation. Erosion causes
significant loading of sediments to nearby water bodies, especially during severe rainfall events. Major
sources of erosion / sediment loading at mining sites include open heap and dump leaches, waste
and overburden piles, haul roads and access roads, stockpiles, vehicle and equipment maintenance
and reclamation areas.

Sediment-laden surface runoff typically originates as sheet flow and collects in rills, natural channels
or gullies, or artificial conveyances. The ultimate deposition of the sediment may occur in surface
waters or it may be deposited within the floodplains of a stream. Erosion and sedimentation
processes causes the build-up of thick layers of mineral fines and sediment within regional flood
plains and the alteration of aquatic habitat and the loss of storage capacity within surface waters. The
main factors influencing erosion includes the volume and velocity of runoff from precipitation events,
the rate of precipitation infiltration downward through the soil, the amount of vegetative cover, the
slope length or the distance from the point of origin of overland flow to the point where deposition
begins, and operational erosion control structures.

The site and surrounding is flat land. There is no problem of landslides in the area. The soil is sandy
loam, with huge amount of murum which loses its moisture during peak summer and loose the soil
particles. Mining will be done on surface that has practically no soil cover. Limestone crops are visible
at surface at several places. At some places red lateriatic soil / murum mixed soil is present. The soil
of the mining lease area is of poor fertility. No agriculture is done on the mining lease area. Rain-fed
agriculture land is present near the mining area, where paddy is grown during July to October. No
other crops are grown. The yield of paddy is reported to be about 10-12 quintals / acre. Limestone
dust in the form of fugitive dust emissions will deposit on the surrounding agriculture fields and reduce

the soil fertility. The adverse impacts and mitigation measures are described below:

Adverse Impacts on Soil Mitigation Measures

Problem of subsidence and assessment of | Soil stacking shall be done in a scientific manner. The
soil erosion potential and its impact. Soil | stacking height shall be kept below 3 m. Slope shall be
erosion takes place during summer season | kept as per the natural angle of repose (1 vertical and
due to loss of grass cover and strong | 1.5 horizontal).

surface winds. The loose soil erodes during | Mycorrhizal soil inoculation regulates soil pH for good
rainfall. growth of plants roots. Regulations of soil temperature
and conservation of moisture and organic matter
mulching shall be done for better vegetation
development.

Loss of soil fertility if kept stacked and | The soil of the mine area has low nitrogen. Leguminous
compacted over a longer duration plants shall be planted on the soil dump to hold soil in
place and help in rooting the soil so that it will not erode
and fix nitrogen.

Leguminous plants like beans, chana, lobia, etc. shall
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be planted over the stacked soil. This will also keep the
soil moisture, soil microbes and soil fertility intact for the
entire duration.

Compost shall be added in the form of aerobically
digested food and crop residue and farm manure.
Protective cover shall be placed on the stored topsoil by
layering straw, leaves, and other organic matter on top,
so the nutrients in these substances work their way
down in to the soil as they decompose.

Impact on fertility of soil due to dust | In order to mitigate this impact, greenbelt will be
deposition on surrounding agriculture | provided on the lease periphery. Advanced mining and
fields. blasting technology will be used that will reduce the
adverse impact. ACC will work closely with the farmers
and supply natural fertilizers / soil conditioners to them
so that the damage gets compensated.

4.8 Impact on Ecology

There is no forest in the study area. Bhilai Steel Plant had carried out the mining activity for nearly 20
years inside this NK lease area, hence very little amount of top soil remains in the ML area. The soil
quality of the ML area does not support the tree vegetation. Scanty growth of babul trees has been
observed in some place of the ML area. No other trees present in ML area. Among the shrub and
herb species Lantana camara, Xanthium strumarium, Parthenium spp, Cannabis sativa, Cassia tora,
Achyranthus aspera are the dominant species. No extinct, endangered, rare and critical floral and
faunal species has been found in the study area. No economically important plants, medicinal plants

are found inside the ML area.

Limestone dust deposition on the agriculture fields and standing crops will reduce the soil fertility and
yield of crops. Limestone dust emission will deposit on the grass of surrounding fields. This will
reduce the yield of grass and affect the milk quality of cows and buffalos feeding on it. The impact will

be limited to immediate vicinity of the mine boundary.

Mining activity will leads to soil erosion. Deposition of fugitive dust on pubescent leaves of nearby
vegetation may lead to temporary reduction of photosynthesis. Such impacts would, however, be
confined mostly to the ML area and haul roads and would also be regulated and minimised through
adoption of such control measures as paving and surface treatment, water sprinkling and plantation

schemes.

To prevent the generation of re-suspended road dust due to vehicular movement, internal roads will
be developed. The permanent roads will be either asphalted or concrete paved. Temporary roads will
be stabilized properly (free of loose soil materials) and regular water sprinkling will be done to prevent
the dust nuisance. The incremental emission of air pollutants is not likely to induce any significant

changes in the ecology because the national ambient air quality standards will remain within limits.

The wild fauna in the study area as well as mine area is restricted to commonly found mammals.
Except domestic animals, wild animals commonly observed are reptiles, fox, hares and common

birds. Good numbers of avifauna has been observed in the ML area and its surroundings; it is mainly
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due to presence of water bodies inside the ML area. Further plantation will be done along the ML

Premises and will help to improve the diversity of the avifauna.

Noise and vibrations produced due to blasting operations is not a continuous phenomenon, though
repetitive, hence negligible impact on fauna. The blasting was normally performed once in six days
controlled blasting gives less noise and vibration. The impact can be nullified or even better

landscape and greenery shall be developed to reduce the noise impact.

Proposed Mitigating Measures

l. Scientific mining method shall be adopted. Environment Monitoring Cell will be created to
look after the day to day environment monitoring requirement of the project and ensure that
the mitigation measures are implemented and they also function effectively.

1. Stabilization of mining benches and overburden by development of vegetation cover over
them: The overburden will be removed and stacked along the periphery of the mining lease
within 7.5 m distance from mine boundary. Stabilization of dumps benches will be done
through plantation / revegetaion / turfing. Plantation over OB dump will be undertaken from
first year itself.

M. Afforestation of reclaimed mined-out areas with grass, shrubs and trees.

V. Greenbelt development: Plantation of economically beneficial shrubs / trees, floriculture,
greenbelt in and around mine lease areas, mining benches, and for avenue plantation along
haul roads.

V. Institutional mechanism like separate cell to supervise and monitor various mitigation

measures.

4.9 Health Impacts

Human settlement is present on the east, south and northwest (Nandini Khundini, Deorjhal &
Pathariya village) boundary of the mining lease area. 30 m thick greenbelt shall be developed on
sides facing these villages. Noise and dust are the main hazards. Workers involved in limestone
handling and those working close to the mines are exposed to silica bearing dust. Over a long period
of time such exposure is likely to result in respiratory problems like silicosis. Measures will be
implemented to reduce the dust generation at the originating point by installing appropriate control
devices. Plant personnel working in dust prone areas will wear personnel protective equipment like air
filters over their nose. Job rotation schemes will be practiced for over-exposed persons (Those
exposed to high dust levels). It will be ensured that workers are not exposed above the threshold
noise limits prescribed by OSHA and Factories Act through suitable administrative controls. Personal
Protective Equipment like earplugs and muffs will be provided and administrative pressure applied for
using them. Auditory examination by qualified doctors upon the first employment and thereafter
periodic examination will be conducted which include determination of auditory threshold for pure

tones.
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CHAPTER 5: ENVIRONMENT MONITORING PLAN

5.1 Environmental Management System

Environmental Management Department (EMD): The name of the proposed mine is Nandini Khundini
Limestone mines. ACC owns two other limestone mines located within a distance of 1 km from
Nandini Khundini mine. The names of two operating mines are Pathariya Limestone Mine- Lease |
and Pathariya Limestone Mine —Lease Il. The mines are administratively operated from a single point
located at Pathariya Limestone Mines — Lease |. Nandini Khundini mine will also be controlled from
Pathariya- Lease |. No infrastructure like administrative buildings, workshop, magazine, lubricant and
diesel storage shall be provided inside the Nandini Khundini mine.

Environment Management Department already exists and is located at Jamul Cement Works plant, to
take care of plant and all the integrated limestone mines Environment Management System. Existing
EMD is adequate to perform the responsibilities of the proposed mines. The general institutional
structure of EMD is given in Chapter 8:

The Head of EMD shall directly report to the Director Plant in close coordination with DGM Mines. In
case the Head-EMD notes any non-compliance or violation of environmental law/ regulations, the
same shall be brought to the notice of the GM (during the weekly review meeting). GM under the
guidance of Director Plant will issue instruction and sanction budget and provide adequate resources
to rectify the same.

The EMD shall study each activity and implement the mitigation measures for compliance and
improvement of environmental performance. EMD shall co-ordinate with the safety and occupational
health departments and prepare statistical analysis of the data. EMD shall also form a Consultative
Working Group by involving responsible citizens from the surrounding community and develop action
plans to address the grievances of the public related to environmental compliance of the mines and
develop targets for remediation of the grievances.

Other recommended functions of the EMD are given below:

e Develop and maintain Environment Management System.

e Regular monitoring of ambient air quality around the mines and work environment monitoring

inside the mines.

e Regular monitoring of water quality of the storage pits, ground water quality of surrounding

villages and surface water quality of rivers and streams.
¢ Regular noise monitoring of the mining zone and surrounding villages.

e Green belt plantation, maintenance, development of other forms of greenery like inside the

mines boundary and towards the human habitation and agriculture fields.
o Keeping records of the overburden quantity.
e Report any abnormalities found during monitoring results for immediate corrective measures.

All the above observations are compiled and documented to serve the following purposes.

e |dentification of any environmental problems that are occurring in the area.
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o Initiating or providing solution to those problems through designated channels and verification
of the implementation status.

e Controlling activities until the environmental problem has been corrected.
e Suitability responds to emergency situation.

The staffs of the EMD shall be trained by arranging in-house training programs by inviting experts or
faculty members from internal/external trainers. All staff of EMD shall be made aware of applicable
environmental laws and regulations, O&M of pollution control systems, pollution monitoring equipment
and new developments in the field of pollution control.

5.2 Environmental Monitoring Plan

Monitoring plan has been delineated to ensure compliance with the latest environment laws and

regulations. The objectives of the monitoring plan are as follows:

+ To ensure compliance with applicable environmental laws and regulations

« To verify the results of the impact assessment study.

« To study the trend, and identify any critical parameter and plan its mitigation.

« To ensure that any additional parameters, other than those identified in the impact, do not
become critical at a later date.

The effectiveness of monitoring plan depends mainly how best the objective of the monitoring is

addressed through its core elements for e.g.

a) Man power and Instruments

b) Monitoring networks
c) Frequency of monitoring
d) Parameters to be monitored
e) Methods and duration of sampling
f) Method of analysis.
Table 5.1 Instruments Required by EMD for Routine Environmental Monitoring
Name of Instruments Number | Purpose
1 PMi, Sampler 8 Ambient Air Quality Monitoring
2 PM, s Sampler 8 Ambient Air Quality Monitoring
3 | Spectrophotometer 1 Analysis of air and water samples
4 | pH meter 2 pH measurement
5 | Conductivity meter 1 Conductivity measurement
6 | DO Meter 2 DO measurement
7 | Refrigerator 2 Storing samples
8 | Electronic Balance 2 Weighing
9 | Oven 2 Drying
10 | Desiccator 2 Desiccation

5.2.1 Ambient Air Quality Monitoring
Ambient air of the premises and surrounding area shall be monitored as per method prescribed by

CPCB. The monitoring height shall not be less than 3 m from the ground. The station shall not have

any obstacle around 500 m area, Station shall be 500 m away from road.

Components Location Parameter | Monitoring Monitoring

& Analysis Method Frequency
Ambient  Air | At mines boundary in upwind Gravimetric method
Quality and downwind direction, and PMio TOEM Monthly  or

surrounding villages Beta attenuation as directed
by SPCB
Improved waste and
SO, Geake method
Ultraviolet
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fluorescence

NO,

Modified Jacob &

Hochheiser ( Na
Arsanite)

Chemiluminescence

5.2.2 Fugitive dust monitoring:

Fugitive dust monitoring shall be carried out to know the impact during blasting, excavation and

loading of limestone. It shall be done at upwind and downwind direction (10 m from dust generation

source) to know the impact.

Components Location Parameter | Monitoring Monitoring
&Analysis Method Frequency
Fugitive Dust | Near dust PM CPCB Method High Volume Monthly or as
Monitoring generation Sampling at upwind and 10m directed by
points downwind direction simultaneously SPCB
for 1-2 hour.
@ 1100 LPM sampling rate
5.2.3 Equipment and Ambient noise
Component Location Parameter Monitoring & Monitoring
Analysis method frequency
Ambient Mine’s boundary and Leq values CPCB method using Monthly
noise levels Pathariya and Nandini | in dB (A) equipment as per IS- (separately for day
Khundini village 9989 & 1S:9779 and night time)
5.2.4 Water and Wastewater Analysis
Component Location Parameter Monitoring & Monitoring
Analysis method frequency
Ground water | Observation Ground water level APHA Standard | Once during
quality wells inside | pH, TDS, TSS, Total Methods pre-monsoon
mine (2 Nos. of | Hardness, Fluoride, season  (May)
Piezometer) Nitrate, Sulphate, and once during
ground water of | Chloride. Main Metals post monsoon
all villages season
around the mine (November)
(tube wells/ bore
wells)
Surface water | Sheonath and | pH, TDS, TSS, Total Standard Once during

quality

Amner rivers

Hardness, BOD, COD,
O&G, NHj3, B, Coliform
Count

methods of APHA

pre-monsoon
and once during
post monsoon

5.2.5 Workers Health Monitoring

Component Location Parameter Monitoring & Monitoring
Analysis method frequency
Occupational Workers Silicosis, heart disease, | By engaging Once in a
health diabetes, skin problems, | occupational health | years or as per
ENT problems, etc. specialist direction of
DGMS
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5.2.6 Community Health Monitoring

Component | Location Parameter Monitoring & Analysis | Monitoring
Method Frequency
Health of Surrounding Respirable disorders Organizing health camps | Once in 5
Community villagers Heart diseases in surrounding villages years
Diabetes with qualified doctors
Reproductive Health and supporting staff.
Child Health Inviting surrounding
ENT problems people for health check-
up.
CPCB Protocol to be
followed during the
health camps.

5.3 Reporting

The monitoring results require to be reported every six months and as frequency mentioned stipulated
in Consent condition to the SPCB, CPCB and MoEF. Effective reporting mechanism has been
developed as a part of Management System. The results are statistically analyzed for understanding
of technical and administrative personnel. Standard reporting formats for all environmental
components has been developed. The results are communicated to the HOD of the project during the
monthly review meeting. In case any problems with the pollution control measures or environmental
management plan has been found during the routine monitoring, it is immediately communicated to all
concerned and time targeted action plan are prepared to rectify the defect. The environmental
performance of the project is published in the form of sustainability report. The document also
contains targets and action plan for demonstrate improvement in the environmental performance of

the project.
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CHAPTER 6: ADDITIONAL STUDIES

6.1 Risk Assessment

Through examination of the Mining Plan and consultation with ACC, all accident and spill scenarios
has been identified that could result in environmental risk. Following scenarios fall under Maximum
Credible Accident Scenario:

+ Fire in Diesel tanks/ vehicles

+ Surface subsidence

+» Accidents due to explosives / blasting

« Accidents due to Heavy Earth Moving Machinery (HEMM)

+* Mine Inundation

« Failure of mine benches

Risks associated with above said accident scenarios are described below:

6.1.1 Fire in Diesel Tanks / Vehicles
Diesel may leak from tanks and result in fire, if source of ignition is given to it. However the situation
will be localized and create damage to the vehicle/ HEMM. Water accumulated in the mine pit and

pumps shall be used to stop the fire.

6.1.2 Surface Subsidence
Opencast mining may cause the extracted void to collapse which will result in surface subsidence. It
is always a localized one. It can lead to injury to workers and damage the mining equipment. Scientific

mining plan and process is required to minimize the incident.

6.1.3 Danger due to Blasting
Blasting generates fly rocks, dust cloud, noise & ground vibrations which lead to injury, hearing

impairment, damage to civil structures. Mitigation measures are necessary to minimize the damage.

6.1.4 Danger due to Heavy Earth Moving Vehicles

Heavy earth moving machineries are used in mining for various purposes such as drilling,
transportation, loading & unloading. Accidental runway of vehicle, fall of vehicle from height while
reversing, noise, may occur, Pedestrian struck by flying stone due to tyre edge may results in injury

and equipment damage.

6.1.5 Sabotage of Explosives
Sabotage due to misuse of the explosives, theft, forceful abduction of the truck laden with explosives

by antisocial elements poses serious risk.

6.1.6 Inundation

Inundation in opencast mine is broadly caused due to following reasons:

« Water Table- The natural ground water table becomes a source of inundation when the working
crosses the water table level at depth or reaches even very close to it. The severity of inundation
depends on

o The structure and size of the water table reservoir; and
1
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o Permeability and the structure of the formation, which are being subjected to excavation

in mining.

7

% Rainfall- The average rainfall in the area is about 1200-1300 mm/annum In case of rains the

mine cannot be saved from receiving rainwater and inundation due to rain is directly related to the

surface area under excavation, and the intensity of the rain experienced.

6.1.7 Failure in Mine benches

The opencast mines operating with multiple benches shall have overall pit slope of 45°. This risk of

slope failure is there subject to stratigraphic disposition of various rock formation coupled with

prevailing hydrological conditions & pit design.

Table 6.1 Assessments of Hazards and Associated Risk in Mining Activities
Activity Hazard Risk Mitigation Measures
Descriptive N/AN | D/ Frequency | Consequence
nature /E ID (HUL/UL/L/
VL)
Exposed to | N D L Hearing Ensure engine of drilling
high level impairment machine is tuned
noise
Drilling Use ear muffs/ear plugs
Exposed to | N D L Dust related | Use wet drilling system / dust
dusty diseases extraction system with drilling
environment machine
Use dust mask
Struck by fly | N D HUL Serious Use Raydet/excel (NONEL)
rock physical injury technology
Take proper shelter if present
within damage zone
Exposed to | N D HUL Dust related | Pre-wet the surface
dusty diseases Use delay detonators
environment Optimize mix of ANFO &
explosives topped with saw
Blasting dust / sand, use dust mask
Exposed to | N D HUL Hearing Use ear muffs/ear plugs
high level impairment
noise
Exposed to | N D HUL Damage to civil | Use hydraulic rock breaker to
excessive structures avoid secondary blasting
vibration NONEL delay detonation
technique as per SOP
Measurements of ppv during
blasting
Struck by | N D HUL Serious/  fatal | Maintain recommended
rolling big injury and | bench height, width and slope
boulders equipment (avoid under cutting)
damage
Provide protective guard in
Loading front of vehicle cabin
Wherever necessary do face
dressing from top
Struck by fall | N D HUL Serious Provide protective guard in
of objects physical injury | front of cabin & ensure
careful operation
Accidental AN D HUL Serious/  fatal | Ensure good condition of
Transpo | runway or fall injury and | brake system by proper
rtation of vehicle equipment checking & testing
by damage
tippers Apply emergency steering
Provide training to drivers for
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safe operation of equipment

are provided

Ensure that rear view mirrors

Use audio visual alarm

Provide spotter

Exposed to | N D L Hearing Use ear muffs/ear plug

high level impairment

noise

Fire in engine | N D L Equipment Ensure proper engine cooling
due to damage system

overheating

Keep ready suitable fire
extinguisher

Pedestrian N D L Serious/ fatal | Keep the haul road free from
struck by injury stone pieces
flying stone
due to tyre
edge

Abbreviations:-

Occurrence Impact Frequency
N=Normal D=Direct HUL= Highly unlikely
AN=Abnormal D= Indirect UL= Unlikely
E=Emergency L=Likely

6.2 Risk Mitigation Measures

In order to take care of the risks identified above, the following mitigating measures will be taken in

the mine area:

6.2.1  Fire in Diesel Tanks / Vehicles

Sufficient fire extinguishers will be installed at selected locations on surface like Mine office, Electrical

Sub-stations, Workshop, Garage, Diesel Depot, Magazine, etc. (all are located in Pathariya-l Lease).

Besides, sufficient number of water hydrants with sufficient hose pipes will be made available in the

surface for fire protection.

6.2.2 Surface Subsidence

Mining operation will be carried out strictly as per the approved Mining Plan, the height and width of

bench and the slope of the benches will be maimed as per the approved plan. Visual checks of the

inclined bench surface will be carried out on routine basis to see for cracks, fissures, water seepage,
etc. etc. In case any cracks is observed it will be attended to for stabilization.

6.2.3 Blasting

To ensure safe blasting following measures will be adopted:-

» The use of Non electric system of initiation of the blast holes by using Excel detonators and
connectors. It ensures bottom hole initiation of the explosive charge, thereby reducing the ground
vibration and fly rock problem.

» Use of ground vibration and air blast monitoring instrument to monitor the blasts. The instrument
revels efficiency of the blasting activity.

» Complete evacuation of the area falling within 300m of the blast site by sounding siren and by
sending guards to avoid any exposure of the human beings and other animals to the danger
associated with blasting.

» All the blast shall be carefully planned and executed under proper supervision and ensure

effective utilization of the explosives only for breaking of the rocks.
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» No secondary blasting will be done. All the big boulders will be broken using Hydraulic Rock

Breaker, thereby eliminating the risk of flying fragments associated with secondary blasting.
6.2.4 Heavy earth moving machineries
All the accidental scenarios due to HEMM will be minimized ensuring following mitigation measures:-
» Good condition of the brake system by proper checking & testing
Apply emergency steering
Provide training to drivers for safe operation of equipment
Ensure that rear view mirrors are provided

Use audio visual alarm

YV V V V V

Provide spotter

» Provide mirrors at the curve edge of roads.
6.2.5 Sabotage of Explosives
Suitable explosives van duly licensed by the Controller of Explosives is being utilized for daily
transportation of explosives from originating point to mine site. The area is not prone to any
subversive activities by antisocial elements. The schedule of movement of explosive van is randomly
scheduled and kept secret. The storage, transportation and use of explosives are carried out with
complete safety, in accordance with the Indian Explosive Act & Rules, 1883. The entire magazine
area is fenced by high chain links with barked wire at top. Security guards are provided for
surveillance of the area around magazines. The storage and maintenance of stock records for all the
magazines is done by an authorized magazine in-charge under the guidance of blasting engineer.
The magazine is kept under lock and key and guarded by security person round the clock. Necessary
foolproof arrangements are made for transportation of detonators in separate vehicles to the blasting
site.
6.2.6 Inundation
To mitigate inundation due to rainfall, dewatering pump will be installed at the mine pit. It will take care
of the incoming water in the pits from rain, seepage and other unavoidable sources. The accumulated
water in the working pit will be pumped out into empty / vacant pit or discharged into the canal

passing through the south side of the lease area.

6.3 Disaster Management Plan
Disaster Management Plan is formulated with an aim to take such action after the disaster which
limits the damage to the minimum. In order to take care of above hazards/disasters the following
control measures will be adopted:
» All safety precautions and provisions of Mine Regulation Act and DGMS will be strictly
followed during all mining operations;
» Entry of unauthorized persons will be prohibited;
» Fire fighting and first aid provisions in the mines office complex and mining area will be
ensured;
» Provisions of all the safety appliances such as safety boots, helmets, goggles, ear
plugs/muffs etc. will be made available to the employees;
» Training and refresher course for all the employees working in hazardous premises;
» Working of mine, as per approved plans and regular updating the mine plans;

» Cleaning of mine faces will be regularly done;
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Handling of explosives, charging and blasting will be carried out by competent persons only;

Provision of magazine at a safe place with fencing and necessary security arrangement;
Regular maintenance and testing of all mining equipment as per manufacturer guideline;

Adequate safety equipments will be provided at explosive magazine; and

YV V. V V V

Increasing the awareness of safety and disaster through competitions, posters and other
similar drives.

There is an organization exist for dealing with the emergency situations. Co-ordination among key
personnel and their team has been shown in Fig 5.1. The emergency organization is headed by
emergency leader called Site Main Controller (SMC) who is mine manager. In his absence senior
most person available at the mine are the emergency leader till arrival of mine manager. There are
two teams for taking care of emergency situation- Fire fighting team and Rescue team. A tele-
communication network and wireless shall connect Site Emergency Control Room (SECR) to control

various departments of the mine, fire station and neighboring industrial units/mines.

EMERGENCY COORDINATOR
MINE MANAGER

l

[ FIRE FIGHTING TEAM ] [ RESCUE TEAM ]

Organization for Dealing with Emergency Situations

6.3.1 Roles and Responsibilities of Emergency Team

(a) Site Main Controller (SMC)

The SMC or emergency leader shall assume absolute control of site and shall be located at SECR.
(b) Incident Controller (IC)

Incident controller shall be a person who shall go to the scene of emergency and supervise the action
plan to overcome or contain the emergency. Shift supervisor or Environmental Manager shall assume
the charge of IC.

(c) Roll Call Coordinator

A senior person from administration or personnel department shall be Roll Call Coordinator. The roll
call coordinator will conduct the roll call and will evacuate the mine personnel from assembly point.
His prime function shall be to account for all personnel on duty.

(d) Search and Rescue Team

There shall be a group of people trained and equipped to carryout rescue operation of trapped
personnel. The people trained in first aid and fire fighting shall be included in search and rescue team.
(e) Emergency Security Controller

Emergency Security Controller shall be senior most security person located at main gate office and
directing the outside agencies (e.g. fire brigade, police, DM, Civil/Defence representatives and media
men etc.

(f) Shift Medical officer

He shall be a doctor/trained compounder at the first aid center/medical center of mine.
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6.3.2 Outside Organizations Involved in Control of Disaster
In the event of fire, population inside and outside mine boundaries, vegetation and animal etc. may be

affected. In such circumstances secondary fire may also take place. In such an event, help shall be
taken from outside agencies also. The organizations that shall be involved are as follows:
a) State and local authorities: District Collector, Revenue Divisional Officer, etc.
b) Chief Inspector of Explosives
c) Environmental agencies: Member Secretary of State Pollution Control Boards,
District Environmental Engineer
d) Fire Department: District Fire Officer
e) Police Department: District Superintendent of Police, SHOS of nearby Police Stations
f) Public Health Department:
- District Medical Officer
- Residential medical officers of PHCs in a radius of 3 km around mine site
g) Local Community Resources
- Regional Transport officer
- Divisional Engineer Telephones
h) Director General of mine Safety
The outside organizations shall directly interact with district magistrate who in consultation with SMC

shall direct to interact with mine authorities to control the emergencies.

6.3.3 Hazard Emergency Control Procedure

The onset of emergency, will in all probability, commence with a major fire or explosion and shall be
detected by various safety devices and also by members of operational staff on duty. If located by a
staff member on duty, he will go to nearest fire alarm call point, break glass and trigger off the fire
alarms. He will also try his best to inform about location and nature of fire to the fire fighting dept. The
following key activities will immediately take place to interpret and take control of emergency.

1. On site fire crew led by a fireman will arrive at the site of incident with fire foam tenders and
necessary equipment.

2. Emergency security controller will commence his role from main gate office

3. Incident controller shall rush to the site of emergency and with the help of fire crew and will start
handling the emergency.

4. Site main controller will arrive at SECR with members of his advisory and communication team and
will assume absolute control of the site. He will receive information continuously from incident
controller and give decisions and directions to all emergency personnel.

After all key emergency personnel have taken up positions, the incident Controller will use
communication system to convey and receive the messages. At the site of incident, the incident
controller will directly handle the emergency with the help of fire fighting personnel. At the main gate
Emergency Security Controller and Mine Manager will contact external agencies. At the site, first aid
centre medical officer will take control of medical support services. Site Main Controller will be
directing and deciding a wide range of desperate issues. In particular SMC has to decide and direct:

» Whether incident controller requires reinforcement of man power and facilities.

» Whether mine is to be shut down or more importantly kept running

» Whether staffs in different locations are to remain indoor or to be evacuated and assembled at

designated collection centre.
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Whether missing staff members are to be searched or rescued.

Whether off-site emergency plan to be activated and a message to that effect is to be sent to
district head quarter.

Whether staffs in different locations are to remain indoor or are to be evacuated and assembled
at designated collection centre.

Whether and when district emergency services are to be called.

Respond to any large size complaints from outside public and to assess an off-site impact arising

out of the on-site emergency.

When the incident has eventually been brought under control as declared by the Incident Controller,

the SMC shall send two members as inspectors to incident site for:

>

An assessment of total damage and prevailing conditions with particular attention to possibility of
re-escalation of emergency which might, for the time being, be under control.

Inspection of other parts of site which might have been affected by impact of incident

Inspection of personnel collection and roll call centres to check if all persons on duty have been
accounted for.

Inspection of all control rooms of mine to assess and record the status of respective departments

and any residual action deemed necessary.

Post Emergency, the inspectors will return to SECR with their observations and report of findings and

will submit the same to SMC. Based on these reports, SMC will communicate further directives to all

emergency management sub-centres and will finally declare and communicate termination of

emergency and authorise step by step restoration of normal operation of the affected mine area. The
fire siren will be sounded with all CLEAR — SIGNAL.

In all other type of emergencies like surface subsidence etc., similar action will be taken as in case of

fire and explosion explained above. During entire period of emergency the site will remain out of

bounds to external visitors except

» District Fire Personnel

» District Hospital Ambulance and Staff

District Administration

Factory Inspectorate and Labour Commissioner
Officers of State Pollution Control Board

Insurance Authorities

YV V. V V V

Directorate General of Mine Safety

» Chief Controller of Explosives

All the members of public, political parties, gram panchayat etc. will be dealt with from the main gate

office by Emergency Security Controller and Personnel Manager.

6.3.4 Fire Extinguishers at Different Locations

Table 6.2: Name of Site and Type of Fire Extinguishers

Name of Site Type of Fire Extinguishers

Electrical equipment, power panels, control rooms | CO, type, foam type, dry chemical powder
and pump house type

Mine Office Dry chemical type, foam type
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Rescue and Repair Services

Effective working of rescue team is essential during a disaster. In order to make the services of
rescue team effective following equipment/items shall be provided to the team:

- Gas mask respirators

- Fire proximity suits

- Petromax lamp/Torches

- Axes/hand saw

- Fire entry suits

- Fire blankets

- Ropes

- Ladders

- Rubber glove

- Blanket

- Rubber shoes or industrial shoes

6.3.5 Alarm System to be followed during Disaster
On receiving the message of 'Disaster, from site Main Controller, fire station control room attendant

will sound SIREN | WAILING TYPE' FOR 5 MINUTES. Incident controller will arrange to broadcast
disaster message through public address system. On receiving the 'message of "Emergency Over"
from Incident Controller the fire station control room attendant will give "All Clear Signal,, by sounding
alarm straight for two minutes. The features of alarm system will be explained to one and all to avoid

panic or misunderstanding during disaster.

6.3.6 Actions to be taken on hearing the Warning Signal
On receiving the disaster message following actions will be taken:
» All the members of advisory committee, mine manager, security controller, etc. shall reach
the SECR.
» All other persons in the mine area will remain ready in their respective units for crash
shutdown on the instruction from SECR.
» The persons from other sections will report to their respective officer.

» The concerned section will take immediate action to remove contractor's personnel outside
the mine gate.
» Alert signals will be given to the residents of surrounding villages.

6.3.7 Identification and Reporting System
When any near miss takes place same it should be brought to the notice of the supervisor and also to

the concerned Departmental Head and the Safety Department. Then the respective department head
report it to the ACC Near Miss Reporting Server (NMRS). Near Miss Reporting Box shall be kept at
prominent places with Reporting Format so that no near miss incident can be missed. The Safety
Department Head investigate the same incident along with the floor supervisor and corrective
measures shall be taken as soon as possible. For near miss of critical nature Departmental Head
along with Safety Head shall do the investigation and corrective action shall be taken. In the
departmental safety meeting learning’s from the previous near miss shall be discussed. To promote
the Near Miss reporting system, Highest and Best near miss reporting person are awarded during the

monthly safety gate meeting.
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Cause analysis of the Near Miss Incident and SOT Format (to be filled by ACC, after operation)

Cause analysis of the near miss incident Percent

Poor housekeeping/ disorderly housekeeping

Operating equipment without authority

Failure to adhere to warning signal/ alarm

Failure of securing himself adequately

Inadequate warning system

Congestion

Defective tools, equipment or material

O N| O O | WO N —~

Failure to follow procedures

9 Failure to use PPE

10 Using equipment improperly

11 Improper lifting

12 Improper placement
13 Inadequate guards or barriers
14 Traffic congestion at workplace

15 Operating at improper speed

6.4 Social Impact Assessment

EMTRC team visited Nandini Khundini village, Pathariya village and other villages of study area and
carried out need based social survey. During survey EMTRC team identified the existing infrastructure
base and thrust areas where ACC is doing and can further extend CSR activities for the upliftment of
social and economic profile of the rural people. Following amenities and facilities have been created
by ACC Jamul.

(a) Hospital: A well-equipped hospital is provided at ACC colony, which has full time male and
lady medical officers assisted, by compounders and nurses. Necessary medicines and medical
aid is available for the company employees as well as for the inhabitants of the nearby villages.
A LSDM dispensary is also under operation at Pathariya Mines which is approx. 1 km from
Mine site.

(b) Housing: The employees are provided with well-designed houses having electricity and water
connections. The colony is well laid out with tree-lined lanes, parks, gardens etc.

(c) Schools: For the education facility of colony children and nearby village children, Bal Mandir,
Middle School & D.A.V. Public School is available up to higher Secondary, which follows the
teaching syllabus of Central Board of Secondary Education.

(d) Bank Branch: State Bank of India has a local branch in ACC Jamul colony for the benefit of
the employees.

(e) Co-operative Society: The employee’s co-operative society is given all assistance by the
management. It provides loans to the needy ones.

(f) Recreation: Recreational facilities for the employees and their families have also been
provided i.e. Sports club well equipped with indoor and outdoor games, library, television and
film screening facilities.
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(g) Children Park: A well-equipped children’s park has been maintained for the recreation of the

employees’ children.
The social infrastructure is moderately developed in villages around mine site which comprises of
schools, markets, temples, state highway, community centers, hospitals, etc. ACC has plans to maintain

and improve this infrastructure under CSR initiatives.

6.4.1 Need Based Assessment of Study Area

Educational and Literacy Enhancement

Problem Identified: Most of the villages in the study area have primary and secondary schools. Most
of the primary and secondary schools have toilet. But the condition of the toilets is bad. There is no
sweeper in schools. Playground, Boundary wall is not available in most of the schools. There is lack
of basic learning materials available in the school which is essential for creating interests among the
primary level students for joyful atmosphere. Villagers demanded that there is huge space available in
existing school premises which are lying abundant and this space may be developed / constructed for
high school. This would help their children to get better education in the village itself. Need based
study is being carried out by NGO and reputed outside agencies and based on their report CSR

department plan their Yearly CSR activities in the nearby villages.

Health Care & Medical Facilities

Problem Identified: Medical facilities in the study area are average. Govt. Scheme of medical van is
available for emergency. Primary health center is available in most of the villages of study area.
However the medical facilities available are not adequate. In emergency, people go to Bhilai, Jamul,
Durg and Dhamada for getting better medical facilities which are far from these villages. The villagers

have demanded better medical facilities in their villages.

Drinking Water Supply and Sanitation

Problem Identified: Open well and hand-pumps are the main drinking water sources in the study
area. There is no proper sanitation facility available in villages. Sewage is getting collected in puddles,
due to lack of drainage facility which results in various vector borne diseases. No drainage facility is
available resulting in water logging all over the villages and also domestic animals wastes are also
mixing in water logging areas. All the wastewater generated from villages is going directly into nearby
nala and river without any treatment. This unhygienic condition also leads to bad odour problem.
Some of the common diseases endemic to the villages are malaria, diarrhea, dysentery, gastric

problems.

Training, Employment & Empowerment
Problems ldentified: While interviewing the youths and teachers of the study area, main problems

identified was unemployment. Most of the youth are demanding employment. Most of the youth are
not doing any fruitful job and spending most of their time in playing and other non-productive
activities. Some of the youth are going other town in search of job. No training centres are available in

the villages in which youth can get the vocational training for their livelihood.

Source of Income: In relation with occupation of the villagers, the main source of income in villages

is either agriculture or daily wages earning.
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Lack of Sports Facilities: There is no facility for sports and games in the village and due to non-
availability of sports equipment and lack of guidance of any skilled person; there is no proper sports
activity for children. Young people of the village desire to have facilities and equipments for sports in
the village.

Lack of Community Market (Hat) Facilities: Hat facility is not available in the village; villagers travel
long distance to reach the markets. The nearest market is Dhamda which 8-9 km away from the
village. To add to their woes, poor transportation facility makes their daily life difficult.

Housing Infrastructure: Majority (more than 80%) of the families lives under kutchha roof. Kutchha
houses are made up of grass, tile, wood, mud and bricks. The majority of the houses in all the villages
have single storied residential houses. Almost 80% houses do not have separate kitchen; they cook

either in the compound or in the verandah. The ventilation facility in the house is also poor.

Lack of Public Sewer / Toilet Facility: Drainage facility (sewer and sewerage) is not present in the
villages. There are no public toilets in the village. More than 80% of the total household surveyed
does not have the toilet facility.

Road Condition: Most of the roads of the study area are pucca. All the villages of the study area are
well connected to the nearest towns or cities through Pradhanmantri Gram Sadak or PWD Road.
Road accidents are common because of increase in vehicular traffic and lack of road-use awareness

among the rural people.

Environmental Problems Identified:

There are more than 20 stone crushers in the study area. Most of the stone crushers are located
along the Dhamdha road and close to agriculture fields. Plenty of fugitive dust emissions were seen
during crushing and screening activity. Workers were not wearing any type of Personal Protective
Devices, like nose or ear masks. The dusts from stone crushers were depositing on the agriculture
fields. Uncontrolled blasting in the stone mines also creates problems of fly rock and dust. Few
accidents due to fly rock have been reported from the nearby villagers. It has been reported that
groundwater level has decreased in some villages, but most of the villagers said that they do not face
any groundwater problem. Indoor air pollution due to biomass burning in domestic chulhas and poor
ventilation in kitchen / home is the major cause of air pollution exposure in almost all the villages.
Road safety awareness is found to be poor among the rural people and particularly children. No good
hospital, blood bank facility, trauma centre or ambulance facility is available in the study area. People
suffers mostly from water borne diseases, like gastroenteritis, diarrhea, malaria, etc. Women were
found to be suffering mostly from upper respiratory tract disorders. The diseases observed in the
cattle stock of study area are Pleura Pneumonia and Foot & Mouth disease. Other diseases in order
of severity are as follows: Hemorrhagic septicemia, black quarter and Pastes des pert ruminants.

Garbage disposal facility is non-existent in all the villages of the study area.

6.4.2 CSRPlan

ACC is fully conscious of its Corporate Social Responsibility towards the surrounding community.
ACC shall play leading and meaningfull role in bringing qualitative improvement in the life of

community and surrounding environment. The highlights of the CSR Policy of ACC are given below:
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» Ensure an increased commitment at all levels in the organization, to operate its business in

an economically, socially & environmentally sustainable manner, while recognizing the
interests of all its stakeholders.

» To directly or indirectly take up programmes that benefit the communities in & around its work
centers and results, over a period of time, in enhancing the quality of life & economic well-
being of the local populace.

» To generate, through its CSR initiatives, a community goodwill and help to reinforce a positive

& socially responsible image of ACC.

ACC will earmark annual budget for CSR activities as per rules mentioned in MMDR 2015. Split-up of
Rs.5 Lakhs CAPEX for undertaking various community development activities in villages surrounding

the Nanadini Khundini mines is given in Table 6.3.

Table 6.3 Name of CSR Activity and Break-up of CSR Fund

S.N. CSR Activity Nos. / Quantity Total Cost
Rs. Lakhs

Health Facility

1 Organizing Health Camps for diagnostic care, | 2 camps per year 0.30 Lakhs
distribution of free medicines and raising | (alternate year for
awareness about proper healthcare. cattle and human)

Education

2 School Infrastructure Improvement 2 schools per year 0.50 Lakh

(Separate toilets for boys and girls and
boundary wall construction, donating furniture
and computer)

3 School Infrastructure Improvement 2 schools per year 0.20 Lakhs
(supply books and teaching aids & sports
materials)

4 Running of Coaching institutes for competitive | 4 students per year 0.24 Lakhs

exams in village for students.
Scholarship for bright and poor students

(@500 /month)

Sanitation

5 Making Public Toilet (Sulabh Sauchalaya type) | 1 village per year 0.26 Lakh
and maintenance of sanitary and drainage
system.

Agriculture

6 Training and awareness camps for farmers for | 1 camp per year 0.10 Lakh

improving the vyield of crops, use of proper
fertilizers and hybrid seeds.

7 Distribution of hybrid seeds and organic | 10 farmers per pear 0.40 lakh
fertilizers to poor farmers

Infrastructure Development

8 Support for maintenance of community halls in | 1 village per year 0.25 Lakh
villages

9 Village road maintenance 1 village per year 0.25 Lakh

10 Aganbadi Infrastructure Development 1 village per year 0.10 Lakh

11 Making sewer and drains in villages 1 village per year 0.20 Lakh

12 Making solid waste disposal facility in village | 1 village per year 0.10 Lakh
(including compost making facility)

13 Making ventilation facility in kitchens of rural | 10 house per year 0.20 Lakh
households
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Road Safety and Awareness

14

ACC will form a Road Safety Committee and
bear its expenses. The committee shall
comprise of official of ACC, its doctors, officials
of transport department and highway
authorities, police, panchayat members and
teachers of local schools and colleges. The
safety committee will ensure implementation of
road safety mitigation measures given in
Chapter 4. The committee will create / spread
awareness among the road users regrinding
responsible and safe road use.

15

Provide financial assistance to local hospital to
develop blood bank and trauma centre with 2
beds.

16

ACC will coordinate with the State Transport
Department and Local Administration,
cooperate for developing plans and provide
financial assistance for the development,
maintenance and upkeep of Highway from
Pathariya to Jamul making culverts, footpaths,
road dividers, traffic lights, and undertake road
side plantation and provide scientifically
designed noise barriers at Nandini Khundini
village and Deorjhal village

Ongoing process,
expenditure to be
shared by 3 mines of
ACC, NKM, Pathariya-
land Il

Proportionate share of
NK Mines given in
column 4

0.25 Lakh

0.25 Lakh

0.35 Lakh

Training

and Women Empowerment

17

Training the local youths in various mining
fields in ACC’s Training Institute at Jamul

5 youths per year

0.10 Lakh

18

Income Generation and Women
Empowerment: Distribute sewing machines,
papad making, pattal making, providing training
for skill development, providing exposure visits
related to understanding marketing
mechanisms, making aware about ill effects of
female infanticide and importance of
increasing female literacy rate

1 village per year

0.15 lakh

Rainwater Harvesting

19

Make small anicuts / weirs on the nallas around
the project site in consultation with irrigation
department to store rainwater for use in
agriculture and pasture / grass land
development. Deeping of ponds in the villages
for storing rain water and recharging of ground
water.

1 anicut / weir and 1
to 2 pond Deeping per
year

0.30 Lakh

20

Develop roof top rainwater harvesting
structures in villages surrounding the site.

4  structures in 1
village per year

0.40 Lakh

21

Provision for Miscellaneous Activities (as per
demand of the CSR Committee

0.1 Lakh

Total

Rs.5.0 Lakhs

Note: Additional expenditure has been earmarked to fulfill the commitments made in response to
Public Hearing. The commitments and earmarked budget is given in Questinnaire prepared by ACC
Limited, attached as Annexure 7.

Time frame for implementation of CSR: The CSR activities shall be started along with the operation

of mines.

Implementing Mechanism: The CSR Department of ACC shall implement the CSR Plan by making

a Consultative Committee comprising the Village Elders, Panchayat Members, Block Development

Officer and District Collector. Annual Audit of the CSR spending shall be done by appointing an
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Independent Firm. The CSR spending data shall be submitted to district administration, CECB and

MOEF on six-monthly basis. The committee will include representatives of District Administration,
elected members, project authority, Panchayat, member, etc. The committee shall comprise the

following members:

a) Representativve of State Administration Member
b) Panchayat members of nearest village Member
c) Woman (social worker) from nearest village Member
d) Representative of well-known NGO in the area Member
e) Manager (CSR), ACC Member Secretary

Monitoring and Evaluation: The monitoring and evaluation of the work proposed by ACC shall be
monitored through its dedicated staff engaged in the CSR Department. Regular progress report of the
activities of the work undertaken by the company should be prepared and presented to the top
management of the company for review. The CSR team will review the progress of work on monthly
basis. A monthly review meeting shall be held under the head of the CSR department. Apart from this,
the company will get monitoring and evaluation of the work proposed to be undertaken by a reputed
external agency. This will ensure a neutral and an outsider’s view on the progress of work undertaken

by the company.

6.5 Public Hearing

Public Hearing for production capacity expansion (0.15 to 1.03 MTPA) of NanditaKhundini mines was
conducted on 19 -3-2015, 11 AM by Chhattisgarh Environment Conservation Board. The hearing was
conducted at mine site, village Nandini Khundini. ADM, Durg presided over the hearing. ACC
representative made a presentation in the beginning describing the project, environment status,
pollution control measures, management plan and socio-economic development activities undertaken
by ACC. 89 people signed the attendance register. 41 people spoke during the hearing and raised
some issues and made suggestions. 24 written representations were received to which ACC
responded in writing. The proceedings of public hearing and other documents shared by Chhattisgarh
Environment Conservation Board with MoEF&CC vide letter no 579/TS/CECB/2015 dated 05/05/2015
are enclosed herewith as Annexure VI. Issues raised by public present during the Public Hearing and
Action Plan prepared by ACC Ltd are given in the Questionnaire prepared by ACC (attached as
Annexure 7)

Summary of complaints / queries raised by public present during the Public Hearing and reply given

by ACC are given below:

Sr. No. | Issue Raised by Villagers Reply by ACC in English
1 Poisonus gases and gun Mining operations at Nandini khundini mine has yet not started. ACC will
powder dust from Blasting carry out controlled blasting and use latest technology like NONEL and
approved explosives for blasting.
2 Drainage and Canals There is no such nalla or canal passing through the mining lease area.
passing through mine lease
may get affected
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Mine lease area land is
being used for Grazing,
Disposal and Funeral

The ML area had been a mining field of BSP since 1971, the same has

been granted to ACC in the year 2008.

e Almost 25 % of the mining area is a broken up area.

e Nandini Khundini Limestone mining lease was held by Bhilai Steel
Plant since 1971 to 1991. The lease was denotified vide Gazette
Notification dated 9th June, 1992 prior to grant to ACC in 2008.

e The mining lease (53.57 ha) was granted to ACC Limited by the
Chhattisgarh Government vide their office letter no. F 3- 18/2004/12
on 5th February 2008.

e The mine lease area has already obtained environmental clearance
from the MoEF vide letter no. J-11015/237/2009/IA.11 (M) dated 10"
March 2011.

e Govt had granted the working permission to the ACC Nandini
Khundini limestone for Mine vide letter dated 24.4.2011 (17.89 ha)
and 11.09.2014 ( 35.68 ha)

Problem from Blasting

Nandini Khundini limestone mine will be fully scientific mechanised

opencast mine with all latest technology of operation.

e ACC will provide thick vegetations barrier in three layers (green belt
of 15 meters) between the habitation and the mine

e Controlled blasting with proper monitoring will be integral part of the
mining process.

e No Secondary blasting will be done. Hydraulic Rock breaker
/mechanized breaking will be done to eliminate the secondary
blasting

Drinking water problem and
water tank provision

e ACC will put up the proposal to the village Panchayat to provide
series of Syntax tanks connected to bore well for resolving the
village water problem.

o Based on the approval from the panchayat and relevant government
authorities the project will be implemented.

Air Pollution related problem
and control

o Wet drilling will be practiced. The drilling machine will have inbuilt
water sprinkling arrangement and dust extraction system.

e Controlled blasting technique will be followed. The site will be wetted
before blasting. Blasting will be done around noon.

¢ Ground vibrations to be continuously monitored during blasting using
Minimate

* Mechanised breaking will be used to eliminate the secondary blasting.

e Compaction, gradation and proper drainage will be provided for haul
roads.

¢ Haul roads in mines will be tabilized. Vehicular speed in mines area
will be restricted to 20 kmph and water sprinkling will be carried out.

¢ Plantation shall be done on both side of the roads of Mines

¢ Area has been already demarked wherein green belt has been
developed and further developed.

Reparing of Main Road from
Nandini Khundini

As requested the option will be explored after discussion with the
relevant authorities.

Health Camps at Village

o Medical Health Camps are being organised periodically at different
villages like Pathariya, Madesra and Nandini Khundini.

o Free medicines are distributed to the villagers.

e Eye camps are being organised and Spectacles and goggles are
being distributed
In future also organisation of health camps in villages will continue.
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9 Employment to near by ACC will give preference to the local peoples depending upon the skill,
villagers job requirement and capability. Several other indirect employment
opportunities will be created in the surrounding areas like Transport of
raw material, hotel operators, vehicle drivers and attendants,

workshops, grocery and retails, medical, etc.

10 Provision for Sulab ACC will help in building Sulabh Sauchalay in the Village as per the
Sauchalay requirement of Village Panchayat.

11 Green Belt development Thick greenbelt will be developed around the periphery of mine and will

start from the village side.

12 School will get affected by The nearest school is approx. 100 meters away from the mining lease
blasting boundary (East side). With the scientific mining being adopted and a

greenbelt being developed at the lease boundry there is no possibility of
any accident.

As per the mining plan, the mining activity will start from the south side
of mine lease area.

This is fully scientific mechanised opencast mine with all latest
technology of operation. A wide thick greenbelt will be developed around
the periphery of mine and will start from the village side. During the EIA
study it is observed that there is no significant impact on the nearby by
school and village.

13 Dust pollution Level in the The ambient air quality was measured for PM;, and PM,s as per
area is high due to presence | standard. The levels are well within the prescribed limit.
of several mines and
crushers

14 VNR Seeds supply seeds to | Mining in this area was done by Bhilai Steel Plant from 1971 to 1991.
the surrounding area. This ACC got the ML area in 2008 and is planning to start mining after
plant is located close to NK | implementing all pollution mitigation measures and getting
mines boundary. Dust and Environmental Clearance. The baseline data of air, water, soil and noise
blasting will affect the quality | is meeting the standard. EIA predicted that the standard will be met by
of seeds and machinery in this mine. Controlled blasting will be done and ground vibrations will be
adverse way monitored. Greenbelt (15 m width) will be developed all along the mine

boundary.

15 Hand pumps and dug wells | The water accumulated in mine pit will enhance the water table of
will get dry dugwells and handpumps of surrounding areas. The Hyderogeological

Report of the mine reveals that the impact of opencast mining will be
limited within the ML boundary.

16 Discharge of water Surplus water from mine pit will be disposed in the mined out pit. No
accumulated in mine pit will | water will be discharged outside under normal circumstances. In case
create problem in any discharge is required, the mine water will be treated and then
surrounding areas discharged into nearby natural streams.

17 CSR Activities to cover all ACC will abide by the CSR provisions contained in the MMD Rules
issues like education, 2015. The need based analysis of the area has been done and CSR
health, sanitation, hygiene, activities for a budget of Rs.5 lakhs proposed. The amount will be spent
environment in consultation with local administration, including panchayats of nearby

villages.

18 VNR Seeds supply seeds to | Mining in this area was done by Bhilai Steel Plant from 1971 to 1991.

the surrounding area. This
plant is located close to NK
mines boundary. Dust and
blasting will affect the quality
of seeds and machinery in
adverse way

ACC got the ML area in 2008 and is planning to start mining after
implementing all pollution mitigation measures and getting
Environmental Clearance. The baseline data of air, water, soil and noise
is meeting the standard. EIA predicted that the standard will be met by
this mine. Controlled blasting will be done and ground vibrations will be
monitored. Greenbelt (15 m width) will be developed all along the mine
boundary.
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CHAPTER 7: PROJECT BENEFITS

The cement demand in the country is going at the rate 9-10% (Compound Average Growth rate
CAGR) particularly in the eastern states , due to various infrastructural projects planned by
State/Central Governments and also due to rapid growth of industries, the demand is likely to be
higher than average for the country. Keeping this in view ACC has proposed to enhance the clinker
production capacity of Jamul Cement Works and meet the eastern market demand of cement.
Therefore to fulfill the Limestone requirement of the plant capacity enhancement of the captive
limestone mines has been proposed. Considering the proximity of the project site in the state of
Chhattisgarh, which is very well linked by rail as well as road network, It will be easier for fulfilling the
demands of other eastern states of country. Clinker produced from Jamul cement works will be sent

to the grinding units of ACC located in various [parts of the country.

Execution of project will also generate direct as well as indirect employment. The project will create
the direct employment of about 32 people in the mines. This include additional man power
requirement of 7 workers for the proposed capacity expansion. It will also generate indirect
employment for approx. About 100 tipper operators which will transport ROM limestone from Mine
site to Crusher which will be installed in Jamul Limestone Mine. ACC will give preference to the local

people, depending upon the skill, job requirement and capability.

Limestone mining will generate substantial revenue for the state of Chhattisgarh, through payment of

royalty. The project will also boost the infrastructure development of the area.

The main benefit envisaged from the project is that the natural resource and skilled manpower
available in Chhattisgarh State will be utilized to produce Cement in the State itself. This will give a
boost to the socio-economic status of Chhattisgarh by way of direct and indirect taxes, employment

and infrastructure development.

ACC will encourage formation of Self Help Group by the surrounding villagers. The social
development scheme includes construction of community centers and schools, maintaining roads,
rain shelters, providing drinking water facility to the nearby villages, making toilets in schools and for
community, providing free medical camps, providing scholarships to bright students and sportsperson,
etc. Income generating schemes that will be implemented for upliftment of poor sections of the society
includes vocational training in the field of bee keeping, mushroom cultivation, growing fruits and

vegetables, development of fodder farms, etc.
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CHAPTER 8: ENVIRONMENTAL MANAGEMENT PLAN

This chapter describes the administrative aspects for ensuring that mitigate measures are
implemented and their effectiveness monitored, after approval of the EIA. Environmental
Management Plan provides a logical framework within which identified environmental impacts are
managed. In order to effectively manage the social and pollution management, following plans
are described.

1. Creation of Environmental Management Department
2. Institutionalized Management Structure
3. Environment Management Plan Air
4. Environment Management Plan Noise
5. Environment Managemet Plan Water & Waste water
6. Landuse Management
7. Internal OB Dump Management
8. Green belt Development and Management
9

. Occupational Health Management

10. Rain Water Harvesting

8.1 Environment Management Department (EMD)
The organizational structure of Environment Management Department (EMD) responsible for
routine environmental management and monitoring measures, implementing the EMP and
complying with the conditions stipulated by ECB and MOEF is shown in Figure 8.1.The Head of
EMD shall directly report to the Director Plant in close coordination with Manager Mines. In case the
Head-EMD notes any non-compliance or violation of environmental law/ regulations, the same shall
be brought to the notice of the Director Plant / GM. The EMD shall study each activity and
implement the mitigation measures for compliance and improvement of environmental performance.
EMD shall co-ordinate with the safety and occupational health departments and tabulate data.
Functions of EMD: The EMD shall thoroughly study each activities and suggest additional
mitigation measures (if required) for improvement of environmental performance and discuss them
in monthly meetings with the departmental HOD for implementation. The Manager Mines shall co-
ordinate all related activities such as safety of mines, workers health, and health of surrounding

community and prepare statistical records.

e Periodic monitoring of fugitive emissions and report any abnormalities for immediate
corrective measures.Periodic monitoring of ambient air quality within the mines, and around
the mines.

e Periodic monitoring of wastewater quality, water quality of the water reservoir, ground water
quality and surface water quality.

e Periodic noise monitoring of the work zone and surrounding area.

o Green belt development, maintenance & development of other forms of greenery like lawns,
gardens, etc. in the mines boundary, OB dump area, etc.Regular monitoring of the used oil
and disposal to the authorized recycler approved by the Central Pollution Control Board
/CECB. In addition to above the environment management department shall conduct

environmental audit every year.
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8.2

Director Plant / Sr.
General Manaaer

A

A 4

A 4
Mines Manager

A 4

Head, Environment Asst. Manager Head, Safety &
Occupational Health

v v v

CSR Admin Accounts

v
Horticulture Chemists Ecologist

Figure 8.1 Institutional Structure of EMD

Institutionalized Management Structure

ACC shall ensure following action items to be complied throughout the life of the Project:

Formulation of Environmental Health & Safety Policy and Periodic Updation
Documenting  the organization  structure, roles and responsibilities  for
implementation and for functioning of Environmental Management System (EMS).
Preparing Standard Operating Procedures, including data reporting formats

Renewal of 1ISO 9001, 14001 and 18001 Certification

Regular inspections, monitoring and auditing;

Periodical review and issuing amendments;

Reporting and communication (including internal and external reporting);

Documentation and record keeping;

An effective system of management is a key technique for ensuring that all pollution prevention

and control techniques, monitoring plan and risk mitigation measures are delivered reliably and

on an

integrated basis. ACC shall operate a formal Environmental Management System,

certified EMS/ 1SO 14001/ OHSAS18001 system for the proposed project. The salient features

of Environmental Management System of ACC are listed below:

1.

3.

Effective operational and maintenance systems shall be employed on all aspects of the
process whose failure could impact on the environment:

Documented procedures to control operations that may have an adverse impact on the
environment

Define procedure for identifying, reviewing and prioritising items of plant for which a
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10.

11.

12.

13.

14.

preventative maintenance regime is appropriate

Documented procedure for monitoring

The maintenance system includes auditing of performance against requirements arising
from the above and reporting the result of audits to top management.

The skills and competencies necessary for key posts shall be documented and records of
training needs and training received for these post maintained.

The potential environmental risks posed by the work of contractors shall be assessed and
instructions provided to contractors about protecting the environment while working on
site.

Written procedures for handling, investigating, communicating and reporting actual or
potential non-compliance with operating procedures.

Written procedures for handling, investigating, communicating and reporting

environmental complaints and implementation of appropriate actions.

Written procedures for investigating incidents, (and near misses) including identifying
suitable corrective action and following up

ACC shall conduct audits, annually, to check that all activities are carried out in
conformity with the above requirements.

The company shall have demonstrable procedures (eg. written instructions) which
incorporate environmental considerations into the following areas:

* The control of process and engineering change on the installation;

= Design, construction and review of new facilities and other capital projects

The company shall have a clear and logical system for keeping records of policies,

roles and responsibilities, targets, procedures, results of audits, results of reviews.

ACC shall document the Standard Operating Procedures to bring in any deviation /

violation of the environment norms as prescribed.

Environmental Policy
(as approved by the Directors Plant Jamul Cement Works)

ENVIRONMENTAL POLICY

In order to achieve overall improvement of Environment, we are committed to-

=\

Comply with all relevant legislative, regulatory and other requirements.
Conserve water, energy and natural resources

Minimize waste generation and re- cycle/ re- use the same

Ensure continual improvement in environmental performance.

Create environmental awareness among employees and communities at large.

CORPORATE ENVIRONMENT POLICY

As an integral part of our business philosophy, ACC Limited is committed to contribute towards
ensuring a clean and sustainable environment by continually improving our environmental
performance

To achieve this goal, we wholeheartedly and proactively commit ourselves to:
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O0OConduct all our operations in an environmentally responsible manner that is better than
statutory environment compliances and applicable standards.

O0OContinuously assess our environmental impacts and measure and improve our
environmental performance by adopting best practices for prevention and control of
pollution.

Make continuous efforts to increase the use of non carbonaceous raw material, renewable
energy and fuels and co-processing of wastes to reduce our greenhouse gases (GHG)
footprint as part of our Climate Change mitigation initiative.

Make continuous efforts to reduce water intensity and fresh water usage by increased use of
harvested and recycled water in our operations.

Assess biodiversity quality in all our extraction sites and strive to create a positive impact.

Invest in research and development of environmentally sustainable products which have low
ecological foot print over their life cycle.

Implement and continually improve the Environmental Management System across all our
operations

Adhere and report our environmental performance to all our stakeholders.

This policy is communicated to all persons working for or on behalf of the organization and the

same will be made available to public on request.

Training Requirement of Staff: Training systems, covering the following items, shall be in place

for all staff of EC and other staff of various departments, which cover the following:

« Awareness of the regulatory implications of the Environmental Permits for the activity and

their work activities;

« Awareness of all potential environmental effects from operation under normal and

a

bnormal circumstances.

« Awareness of the need to report deviation from the Permit.

< Prevention of accidental emissions and action to be taken when accidental emissions

occur.

The staff of the EMD shall be trained every year by arranging in house training programs by

inviting experts or faculty members from internal / external source.

Periodic Review: ACC will annually review the EMP and identified management action plans

to address any changes in the organisation, process or regulatory requirements.

Documentation and Record Keeping: The EMD will maintain following documents for

effective implementation of the EMP:

Master management system document;
Legal Register;

Operation control procedures;

Work instructions;

Incident reports;

Emergency preparedness and response procedures;
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* Training records;
* Monitoring reports;
= Auditing reports; and

= Complaints register and issues attended/closed.

8.2 EMP for Air Pollution Control
Drilling, Blasting, Excavation, Loading and Transportation are the potential source of air

pollution. Suggested mitigation measures are provided in following sections:
A. Prevention and Control of Fugitive emissions
. During drilling operations
a) The driling machines equipped with dust collector arrangement and wet drilling
arrangement will be used to prevent the generation and spread of dust.
b) The personnel working on the drills will be being provided with dusk mask and other
required Peronal Protective Equipments (PPE)

Il. During blasting operation
a) Blasting will be well designed and to be blasted periodically rather than a couple of hastily

unplanned blasts daily. All the explosives with detonators (NONEL) will be used within the
blast hole and detonating fuse is not used for trunk line.
b) Blasting will be done during favourable atmospheric condition and less human activity time.
) Use of delay detonators will also help in controlling ground vibration and noise.
d) Blasting will be done at midday/daytime.
) Secondary blasting will be eliminated and hydraulic rock breaker will be used.
f) High-density primers in conjunction with ANFO with millisecond delay detonators will be used
to minimize air blast and vibrations.

g) Avoiding blasting during high windy periods, night times and temperature inversion periods.

lll. During loading operation
a) Optimum bucket size loading equipment will be used which reduces the number of
buckets passes to fill the dumper by dropping material from height and thus have
comparatively less dust generation.. The water sprinkling will be done over blasted
muck pile for reducing dust generation during loading.
b) Skilled operators will operate the excavators.
¢) Haul roads inside mines will be stabilised and water sprinkling using road tankers will

be done periodically.

IV. During transportation of limestone
a) Asphalted road from NK Mine to JCW for transportation exists.

b) Trees will be planted on roadside from NK mines to JCW, wherever feasible.

a) Regular maintenance of the vehicles and machinery shall be carried out.

b) Dust generated due to traffic movement on haul road within the mine lease area will be
reduced by water spraying at regular intervals.

V. Plantation work

a) In order to minimize dust pollution, 30 m wide and five tier greenbelt will be
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developed from mines boundary to Nandini Khundini village.
b) Waste dumping sites will be vegetating by suitable plant species to prevent air

pollution during stormy winds.

B. Prevention and Control of Gaseous Pollution

Vehicular exhaust and DG sets will generate gaseous pollutants like SO2 and NO2. Proper

maintenance will improve the combustion and reduce gaseous emission.

8.3 EMP for Noise Pollution & Vibration Control
A. Noise Pollution Abatement and Control

Major noise sources in mine are operation of mine machineries and equipment, blasting and
Traffic. Noise generation may be for an instant, intermittent or continuous periods, with low to

high decibels.

To keep noise generation in control, latest sophisticated technology and equipment have
been considered. Drills, loaders, dumpers etc. with larger capacities should be acquired to
reduce the number of operational units at a time, thereby reducing the noise generating
sources. The equipment systems will include cabins to ensure that the operators and other
work persons, in and around the operating equipment, have comfortable work stations. To
keep the ambient noise levels within the permissible limits the following measures should be

adopted:

a) HEMM will be procured from reputed manufacturer and care will be taken to
minimize generation of noise.
) Controlled blasting will reduce noise generation.

) Earmuffs will be provided to operators and other employees working in high noise zone.
d) Green belt will be developed to check the propagation of noise.

) The practice of wet drilling will be carried out with the help of sharp drill bits. This will
help in reducing noise generation during drilling.
f) Proper stemming of blast holes will be done.
g) Blasting will avoided in the morning and evening hours.
h) High density primers and millisecond delay detonators shall be used to restrict air

blast, vibration and noise.

i) The noise pressure level and vibrations generated by blasting will be of very short

duration, generally less than 0.5 second.

j) Speed of trucks entering or leaving the mine will be limited to moderate speed of 15

km/h to prevent undue noise from empty trucks

B. Ground Vibration Abatement and Control (Due to Blasting)
Sources of vibration due to mining activity in the area are anticipated due to operation of

Heavy Earth Moving Machines like dozers, dumpers, drill machines and blasting. However,
following precautions are taken for abatement of vibration due to present mining project.
The factors affecting ground vibration include, geological structures, explosive charge per

delay, blast design parameters, method of initiation, explosive type used etc.
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a) Vibration due to Machines

Taking following measures minimizes vibrations due to machines:
* Proper maintenance, oiling and greasing of machines at regular intervals reduced
generation of vibration due to machines.

= Machines will be operated by trained operators.

b) Ground Vibration due to Blasting

Depending on the type of structures and the dominant excitation frequency, the peak particle
velocity (ppv) on the ground adjacent to the structures is not exceeding the values given
below in the table as per the DGMS (Director General of Mines Safety) guidelines.
Permissible standards of ground vibration due to blasting as per guidelines of Director

General of Mines Safety (DGMS), are as follows:

Types of structure Dominant Excitation Frequency,
Hz

A. Buildings/structures not belongs to the owner <8Hz 8-25 Hz >25 Hz
Domestic houses/ structures (kachaa Brick & cement) 5 10 15
Industrial Buildings (RRC & framed structures) 10 20 25
Objectives  of historical importance & sensitive | 2 5 10
structures

B. Buildings belongings to owner with limited span of life
Domestic houses/ structures (kachaa Brick & cement) 10 15 25
Industrial Buildings (RRC & framed structures) 15 25 50

*Source-DGMS Tech Circular No. 7 of 1997

To keep ground vibration due to blasting well within the prescribed limits, following measures

shall be used.

e Peak particle velocity or ground vibrations for safety of nearby structures and

residential buildings should be well within 12.5 mm/s-

e Short delay detonators should preferably be used in blasting rounds rather than

detonating fuse as trunk line;

e Detonating fuse, if used, should be covered at least with 150 mm thick cover of sand

or drill cuttings.

e Blasting should be carried out in the daytime, as during the night time the sound

intensity becomes higher.

e Blasting should not be carried out when strong winds are blowing towards the

inhabited areas.

e Each blast should be carefully planned, checked, and executed under the

supervision of a responsible officer.

e Blasting data / observations should be recorded
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8.5 EMP for Water Pollution

Water requirement for the mines is about 20 m3/day, which will be source from the water

accumulated in existing pits with in ML area.

Wastewater from Mines

The wastewater generation is likely to be generated from the workshop, floor washing and domestic
uses which will be very less as the mine will operate in two shift morning and general. The
wastewater will be led to pass through a bar screen followed by oil trap where oil content of
wastewater will be recovered. From oil trap wastewater will pass through sedimentation tank
followed by setteling tank. . The treated water will be used for green belt development.

The domestic and Toilet wastes shall be treated in septic tanks as no employ will be residing near

mine. They will do up and down from Jamul cement works colony only 25 km away from ML area.

Water Management
Following measures will be adopted to mitigate the impact on the water resources:
. No surface or groundwater will be used during the mining operations. Only water that

has been accumulated in abandoned/ mined out pit will be used.

Overburden dump will be made and maintained to avoid any erosion.

Garland drains will be constructed around the dump to carry wash off from the
bunds. Gully checks will be made along the dump slope.
. Sedimentation pond will be constructed to which all drains carrying runoff water will be
connected.
. This water will be harvested for utilization in plantation watering, spraying on the
haulage roads and mineral and waste dumps.
. The overburden slopes will be stabilized with vegetation.

. Wastewater generated from workshop will be collected in a tank. Oil will be skimmed
off, mixed with used oil and lubricants and given to authorized recyclers. Since the
wastewater generation is intermittent (about 5-10 l/day), the tank will be left for
evaporation. Wastewater from toilets and washrooms will be taken to septic tank and

soak pit for disposal.

To prevent degradation and maintain the water quality during rainy season, adequate

control measures should be adopted to check the mine run-off into the natural streams.

A catchment area treatment plan has been developed keeping in mind the results of the
hydrology/ hydrogeology study as well as the climate data. As there are no perennial water
sources running on or through the site, the mine water discharge is limited to the monsoon
season only. To keep water from entering the mine during this period, a series of independent
and un-linked garland drains will be developed along the mine’s top bench, which will bend

to guide the water to the nearest natural surface drain.
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Rain water from overburden area and other mine surface shall be collected in the mined out
pit inside the mining lease area. Water analysis of the rain water accumulated in mine pits shall

be done periodically.

Used oil and spent lubricants from HEMM and other machinery shall be collected in drums and
stored at earmarked place. When significant quantity of spent oil and lubricants are

accumulated, then it will sold to CPCB/ CECB authorized recycler

8.6 EMP for Top Soil Conservation

Soil Conservation: There is no fertile top soil except lateritic soil which will be removed and
stacked properly within the lease boundary. The stacking shall be used later as and where for
plantation scheme. The soil shall be analyzed for pH, moisture, organic carbon, nitrogen,
phosphorus, calcium, magnesium etc. According to the quality of soil, organic manure shall

be added to increase the fertility of soil.

Land Reclamation: Reclamation of land will be carried out by landscaping, soil amelioration
and re-vegetation. Whatever top soil is available will be used for tree plantation and also to
spread over the backfiled area to enable afforestation / biological reclamation. The area does
not fall in forest land therefore the programme of phased compensatory afforestation is not
required. The reclaimed land will be put to productive uses such as agro-forestry and water

body after reclamation.

Action Plan for preservation of buffer zone: Nandini Khundini mine is a contiguous
mineral bearing core zone. The buffer zone comprises agriculture fields and barren land.
Greenbelt will be developed along the mine boundary for preservation of buffer zone . CSR
activities will be initiated by ACC in consultation with village elders / panchayats / block
development officer NGO and regulatory authorities to compensate the villagers of any damage

that have been caused due to mining and improving their quality of life.

8.7 EMP for Slope Stabilization and Mine Reclamation

The list of plants species has been considered from the angle of species combination, in
conformity with local horticultural/ forestry conditions. While for tree saplings, pits of suitable
dimensions (60 x 60-x 60 cm or 90 x 90 x 90 cm) will be made and filled with mixture
containing fly ash, soil additives and organic manure. Watering regimes will depend upon the
climatic conditions, though in initial stages regular watering — daily for grass and 2-3 times a

week for trees will be considered.

Stabilization of mining benches and over burden: The area envisaged for mining of limestone
in the next five years does not contain any form of overburden. The overburden will be removed
and stacked along the periphery of the mining lease within 10 m distance from mine boundary.
Stabilization of dumps benches will be done through afforestation. Afforestation of dump will be

undertaken from first year itself.
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Restoration of reclaimed mined out areas: The project proposal includes number of measures

to restore the disturbed area and also improvement of the habitat. Under the afforestration plan

it is proposed to develop a greenbelt around the mining Lease boundary.

The objectives of the restoration plan are:

e To reclaim the mined out areas by planting trees which are indigenous in nature

e To provide a green belt around the periphery of the mining area to
combat the dispersal of dust in the adjoining areas.

e To protect the erosion of the soil.
e To conserve moisture for increasing ground water recharging.
o To restore the ecology of the area.

o To restore aesthetic beauty of the locality

e To meet the requirement of fodder, fuel and timber of the local community

8.8 Greenbelt Development Plan

A. Greenbelt between mines and human habitation / agriculture fields: 30 m wide

thick green belt between mines boundary and Nandini Khundini village will be developed
(NE side). 7.5 m wide greenbelt or more as per space available, shall be developed in rest of
the mine boundary. The main aim of the plantation of the mined out area is to stabilize the
area to protect it from erosion. The plantation will help to minimize the impact of residual
fugitive dust emissions and also in mine noise attenuation. It will also improve the habitat

for the local birds. Local community will also benefit from collection of its produce.

. Along Road Side: Limestone from the Nanadini Khundini Mine to Jamul Cement Works Mine
will be transported by Tippers through Jamul-Dhamda Road. Total distance from NK mine
to JCW is approximately 24 km. Plantation shall be done along the Jamul- Dhamda
road to control fugitive emission as well as noise (as per space available and in

consultation with the road authorities).

. Development of Parks, Gardens: Parks and gardens shall be developed around the

mine pit by planting shrubs, herbs, grasses, hedges and small size trees.

Phase wise Greenbelt Development Plan (First 5-year plan)

Area Description Proposed year wise Plantation
2017-18 2018-19 2019-20 2020-21 2021-22
1 | Mine boundary 3000 2000 1500 1500 2000
Nearby villages
2 under CSR Activity 1000 700 1000 1000 500
Total 4000 2700 2500 2500 2500

Protection and development of Greenbelt: Plants shall be protected by fencing till they attain

a height which is above the grazing level. Pits for plantation shall be 1 feet X 1 feet and spacing

shall be around 2.5 X 2.5 m. The pits shall be then filled with top soil and manure in
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predetermined proportions. Farm yard manure, poultry manure, domestic refuse and straw can

be used as organic manure. Saplings planted in the pits shall be watered liberally. The growing
plants shall be cared for the first three years under favorable conditions of climate and drainage.
Care shall be taken for nutrient supplement (healthy growth), plant protection, and absence of
water stress (to maintain openness of stomatal apertures and epidermal structures) and
exposure to normal atmospheric condition (free air flow).The list of plant species has been
considered from the angle of species combination, in conformity with local horticulture/ forestry
conditions. Watering regimes will depend upon the climatic conditions, though in initial stages
regular watering- daily for grass and herbs/shrubs and 2-3 times a week for trees.
Continuous monitoring of plant growth, immediate replacement of causalities, supplementation of

nutrients, rescheduling of water regimes shall be given top priority by the EMD.

Plantation on areas like dump surface and soil stack shall be initially started by direct seeding
synchronous with the onset of rains. This involves preparation of local site with regard to water
harvesting, soil and water conservation measures, strip cultivation and weeding. It also gives
the initial advantage of time saving by eliminating nursery, transport and planting. It also has the
advantage of improving the form of the tree and its rooting pattern. Otherwise, the plantation

would have been generally done using saplings grown in the nurseries.

Design and selection of plants for greenbelt: Plantation species considered as per following
criteria;

= Adapted to the Geo-Climatic conditions of the area (Eastern
Plateau);

= Mix of round and spreading canopies;
= Different heights ranging from 4m to 10m; and

= Preferably evergreen trees.

The 30 m wide greenbelt shall be designed in three tier system. In the first two inner rows
facing the mine, flowering plants and herbs shall be planted in 10 m width each respectively.
Shrubs shall be planted in next 10 m width. Trees shall be planted in the outer 15 m width.
Adequate space shall be kept between the trees and spacing depends upon the shape of

crown, conical crown requires less inter-spacing than oblong and round crowns.

As per CPCB Guidelines for Development of Greenbelt (1999-2000) and the typical agro-
climatic zone, following plant species are selected for greenbelt development along the periphery
of ML boundary. The listed trees are also suitable for planning in nearby villages (as park / garden)

and also along the avenue roads:
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Table 8.1 List of Species for Greenbelt Development and Restoration of Degraded Mine Land

S.No

Species

Grass/ Herb /
Shrub /Tree

Benefits to the Local People

1

Acacia arabica

Tree

Tolerant, Fast growing in this part of CG
To reduce cholesterol levels and to help
increase weight loss.

Acacia nilotica

Tree

Tolerant, Fast growing in this part of CG
Used in preparing emulsions, tablets, pills etc.

Aegle marmelos

Tree

Antidiuratic, antithetmintic, antipyretic,
carminative tonic
Fruit used in chronic diarrhoea & dysentery

Albizza lebbek

Tree

Tolerant, Fast growing in this part of CG
Anti-poisoning herb of Ayurveda. Its use is even
indicated in snake bite poisoning

Andropogonintermedius

Grass

Used as stored food for local livestock, and as a
grazing plant by both livestock and ruminants

Andropogonpumilus

Grass

Used in joint pain

Anona squamosal

Shrub/ Tree

Tolerant, Fast growing in degraded habitat
Known as Custard fruit,
Seed oil used to kill lice

Azadirachta indica

Tree

Tolerant, Fast growing in this part of CG
Oil extracted from seed as local stimulant,
insecticide and antiseptic

Sedative, analgesic, epilepsy, hypertensive

Bambusa arundinacea

Grass

Young shoots are consumed as food
used for construction and other such purposes

10

Boerhavia diffusa

Herbs/Shrub

Taken in herbal medicine for pain relief and
other uses.

11

Bombax ceiba

Tree

Hot aquous extract of seed as moderate oxytoic

12

Butea monosperma

Tree

Tolerant, Fast growing in this part of CG
Lac from Palas tree is used

Gum is astringent and used in treatment of
diarrhoea and dysentery

Flower decoction given in painful urinatum

13

Cassia fistula

Tree

Tolerant, Fast growing in this part of CG
Used for Laxative and treating fever

14

Chenopodium album

Herbs/Shrub

Eaten as vegetables
Antipruritic properties

15

Chlorophytum tuberosum

Herbs/Shrub

Roots are dried and used as a popular tonic
and aphrodisiac in Ayurvedic medicine

16

Curculigo orchioides

Herbs/Shrub

Used for rejuvenating and aphrodisiac

17

Cymbopogon martini

Grass

Antiviral, Antiseptic, relieve inflammation and
certain other symptoms of dehydration

Good for the skin and make it soft, moist, and
looking young.

18

Cynodon dactylon

Plant used as antifungal, diuretic,
hypoglycemic, -

Rhizome is useful in gastro urinary disorders
Pollen extract is beneficial in asthma

19

Dalbergia sissoo

Tree

Tolerant, Fast growing in this part of CG

Used for construction of furniture

For the treatment of obesity, vitiligo, fever, non
healing wounds, ulcers, intestinal parasites

20

Delonix regia

Tree

Fast growing, spreading, aesthetic

21

Dendrocalamus strictus
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traditional medicine.

22

Dichanthium annulatum

Grass

Forage for livestock

23

Disopyros melanoxyum

Tree

Tolerant, Fast growing in this part of CG

Fruits are sold

Leaves used in making beedi

Green fruits used to treat uterine haemorrhage,
dysentery, sorectroat

24

Emblica offcinalis

Tree

Tolerant, Fast growing in this part of CG
Fruit powder coolent and laxative
Rich source of vitamin C

25

Eragrostis tenella

Grass

Drought tolerant ornamental grass in gardens.

26

Ficus benghalensis

Tree

Tolerant, Fast growing in this part of CG

27

Ficus religiosa

Tree

Tolerant, Fast growing in this part of CG
Used for treating asthma, diabetes, diarrhea,
epilepsy, gastric problems, inflammatory
disorders, infectious and sexual disorders

28

Indigofera pulchella

Herbs/Shrub

A decoction of the roots is used in the treatment
of coughs. The root is dried, ground into a
powder and applied externally in the treatment
of pains in the chest.

29

Mangifera indica

Eaten as fruit
Controls stomach pain, diarrhea, urine sugar

30

Nyctanthes arbortristis

Herbs/Shrub

Used for sciatica, arthritis, fevers, and as a
laxative

31

Ocimum sanctum

Herbs/Shrub

Leaf juice used in curing cold, bronchitis
Flower decoction in dyspepsia

32

Pogostemon
benghalensis

Herbs/Shrub

Used traditionally as anticancer

33

Pongamia pinnata

Tree

Tolerant, Fast growing, spreading evergreen
Seeds are externally used for skin diseases,
leucoderma, rheumatism,

Powdered seeds are expectorant in bronchitis
and whooping cough

34

Sida cardifolia

Herbs/Shrub

Used to treat bronchial asthma,

tuberculosis, colds, flu, swine flu, chills, lack of
perspiration, headaches, nasal

congestion, cough and wheezing, urinary
infections, sore mouth, and fluid retention

35

Solanum surattense

Herbs / Shrub

Useful in treating worms, cold, hoarseness of

voice, fever, dysuria, enlargement of the liver,

muscular pain, spleen and stone in the urinary
bladder

36

Syzygium cumini

Tree

Tolerant, Fast growing in this part of CG
Eaten as fruit

Stem bark is used to treat sore throat,
bronchitis, ulcer, dysentery

Seed powder for diabetes

37

Tamarindus indica

Tolerant, Fast growing in this part of CG
Leaves are used to reduce inflammatory
swellings & ringworm

Fruit is tonic to heart and anti-helmintic

38

Terminalia arjuna

Tree

Tolerant, Fast growing in this part of CG
Bark and fruit is used

39

Vetiveria zizanioides

Grass

Hyperdisia, Burning, ulcer, Skin, Vomiting.

40

Vitex negundo

Herbs/Shrub

Leaves are used in rheumatism
Dried leaves smoked for relief from headache

41

Woodfordia fruticosa

Herbs/Shrub

Dried flowers are astringent and used in
dysentery, affection of mucus membrane
Leaf juice used in conjunctivitis
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8.9  Occupational Health and Safety Plan

Occupational Health & Safety (OHS) is a vital part of ACC’s journey towards Sustainable
Development. Safety Audits are being carried out in ACC since 1995 by BIS and since 2006
by HOLCIM pyramid system parallel to National Safety Council based on the 5 Star Auditing
System of British Safety Council. There is a continuous effort to measure and improve Safety
Management Systems to avoid accidents.Each ACC Plant has an Apex OH&S Committee
headed by the Director Plant supported by Central and regional safety expert team. This
committee oversees implementation of OH&S Policy in each unit. Every manufacturing unit has
Professional Doctors and medical facilities for continuous monitoring and observation of

workplace hygiene and occupational health.

The following are some OH&S initiatives at ACC:
OH&S brochures, signages, posters and mailers used extensively
Monthly Safety Gate Meetings held at all plants.
Safety Audit and Housekeeping Audits carried out annually

Safety Professionals meets twice a year to discuss and share knowledge on Safety
Statistics and implementation of safety measures at each unit.

Safety Observation Tours (SOT) conducted weekly by all line managers
Safety committee meeting is conducted monthly chaired by Director Plant.

Incident investigations for all incidents, including near misses (with potential for injuries) are

done by ACC and findings and recommendations are shared across the company

8.9.1 Occupational Health and Safety Policy

OH&S POLICY of ACC Limited (Jamul)
Jamul Cement Works, a unit of The ACC Limited, is manufacturing Portland Slag Cement with

production capacity of 0.76 MTPA clinker & 1.58 MTPA cement and proposed capacity of 3.0 MTPA
clinker and 1.5 MTPA cement. Its management recognizes that good Occupational Health & Safety
(OH&S) performance is an integral part of efficient and profitable business management and it is &
shall be our endeavour to conduct all activities in responsible manner, so as to avoid causing any

undue risk to health & safety of employees, customers & others concerned with our operations.

OCCUPATIONAL HEALTH AND SAFETY POLICY
Jamul Cement Works, a production unit under ACC Limited, is committed to manage all its

activities in a responsible manner so as to avoid causing any harm to all Employees, Contract
Personnel & Visitors in terms of Occupational Health and Safety. To achieve this we are

committed to:

Comply with all applicable legal and other requirements.
Drive continual improvement through HIRA for effectiveness of OH&S Management system.
Ensure understanding of OH&S to all employees.

Training and education of all employees and associates on OH&S.

o bk~ N -

Record and analyse all unsafe behaviour, conditions and incidents for Corrective and

preventive action.
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This policy is communicated to all persons working for or on behalf of the organization and same

will be made available to public.

ACC is committed to implement comprehensive health programmes for its workforce. ACC have
various facilities and policies in place for safeguarding our stakeholders for events related to
serious diseases. ACC organized various awareness, counseling and risk control programmes

and have partnered with stakeholders in the following ways:

e ACC Jamul Cment Works have an occupational health center which provides

comprehensive preventive and promotive health care to employees and their dependents

* Financial help in case of illness either through the insurance coverage or extended
help by the Company.

e Special training to ACC doctors at CLI - Mumbai..

e Various health management programs, educational programs such as National Family
and Welfare (antenatal checkup, tubectomies and  vasectomies), DOTS  for
Tuberculosis, HIV/AIDS awareness, Eye camps (IOL Implants), Universal program on
immunization for children, multi-specialty camps for detection of major chronic diseases like
cardiac, diabetes etc. , health awareness and first aid lectures.

e Other facilities includes free treatment (domiciliary and hospitalization) of employees
and their family members at Plant hospital, medical reimbursements and periodical

medical checkups, etc.

8.9.2 Details of occupational hazards: permissible exposure levels:
The Occupational Health related hazards identifiable in Mining Activity and their

Permissible Exposure Levels (PEL) are as follows

Description of Health Hazards Permissible Exposure Levels
TWA Conc, 8-h

1 Exposure to excessive dust resulting in| 10 mg/m" (respirable dust)
respiratory diseases (Pneumoconiosis

Silicosis*) Silica (Crystalline & quartz) 30 mg/m3 (in terms of total dust)

2 Noise induced hearing loss* Level and duration of exposure
90 dBA -8 hrs
92 dBA -6 hrs
95 dBA — 4 hrs

100 dBA - 2 hrs
* List of Notifiable diseases (Schedule Il of Factories Act)

Hazards notified under Factories Act with PEL (Schedule Il) are given above.

8.9.3 Details of exposure specific health status evaluation of workers
Occupational Health and Safety Department is centrally located in the Jamul Cement Works of
ACC Limited, under the control of Chief Executive of the Plant. GM heads the OHSD and
manages the day to day functions of OHSD. Including Occupational Health, Fire and Safety
of Cement Plant, Jamul Mine, Pathariya-l, Pathariya-Il mines. The existing OHSD will be

strengthened by recruiting experienced staff to take care of the Nandini Khundini mines. All
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workers (permanent and contract workers) shall be covered under the OH plan of ACC.

Experienced male nurse, having diploma in nursing / industrial health, assist the doctor.
The following Occupational Health Problems shall be examined by the OHC.

Stress and fatigure due to excessive exposure to heat

2 Skin problems (allergic contact dermatitis, chrome ulcer, lead poisoning,
hyperpigmentation, warts, moles, et

3 Eye problems (colourblindness, cataract, loss of sight)

Ergonomic disorders (masculo-skeletal disorders, cumulative trauma disorders)

5 Psychosocial hazards (behavioral changes, aggression, hostility, depression, alcoholism,
drug addiction, absenteesm, hypertension, peptic ulcer, diabetes, diabetes, heart
disorders, etc

6. Full-fledged Occupational Health Department and Hospital exist in ACC-Jamul. The
Hospital is equipped with all instruments and equipment as well as know how required for
entry level and periodic medical examination of workers and executives.

7. Health check-up is being done once at entry level and thereafter every 5 years.

Environmental monitoring of each and every work place shall be conducted by Safety
department staff every month. The findings shall be statistically analysed and discussed in

Management Review meeting for taking corrective actions.

Engineering interventions shall be adopted to control the dust, noise in work
environment. Relaxation facilities to workers shall be provided near the work area.
Good housekeeping will be done by employing a large team of dedicated workers.

Housekeeping work shall be outsourced. Workshop & office shall be cleaned daily.

Personal protective devices shall be given to workers who are exposed to excessive
heat, noise and dust. Job rotation schedule shall be maintained.

Enforcement of usage of Personal Protective Devices, Regular Work Environment
Monitoring, having fixed Working hours, Shifts, Job Rotation Procedure (Rotation of employees in
specific areas to avoid continuous exposure) shall be adopted.

ACC shall periodically impart training to workers through well-designed training modules,
creating awareness among the workers through posters and leaflets. Training modules shall be
developed for following subjects: Ergonomics, Occupational Eye Diseases, Occupational Noise
Problems, Stress & Preventive Management, Work rotation and shift work, Preventive
Management Techniques at Individual level, Fire safety, Electrical Safety, Prevention of Dust
Exposure.

9. All safety and health codes prescribed by the Bureau of Indian Standards and

recommended by Holcim shall be implemented.

10. Chest X-ray, Audiometry, Spirometry, ECG and Heart Check-up, Thyroid profile,
Kidney Profile, Blood Test, Routine Urine Examination, ENT Checks, shall be carried
out. Regular health check-ups of the exposed workers shall be carried out, as per
schedule using the pre-designed format. The records shall be statistically analysed
and discussed in Management Review meeting.
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8.9.5 Personnel Protective Equipment

Following PPE shall be given to workers to reduce the exposure

B Industrial Safety helmets

- Crash helmets

- Face shield with replacement acrylic vision

- Zero power goggles with cut type filters on both sides and blue color glasses
- Welders equipment for eye and face protection

- Ear muffs

- Self-contained breathing apparatus

- Leather apron

- Safety belt / line man's safety belt

- Leather hand gloves

- Canvas cum leather hand gloves with leather palm

- Industrial safety shoes with steel toe

- Electrical safety shoes without steel toe and gum boots
- Protective clothing etc.

8.10 Rain Water Harvesting

Rainwater Harvesting and Artificial Recharge Methods: Nanadini Khundini mine is already
excavated by Bhilai Steel Plant. At present there are many water bodies has been created within
the ML area. ACC will maintain these water bodies as a rainwater harvesting reservoir to store
rain and mine seepage water. Mine water, after making it free from suspended particles is
pumped into the water reservoir and rainwater will be collected through natural slope. It is
designed to store entire pumped out mine water in reservoirs thereby achieving zero
discharge norm and will be judiciously used. The reservoirs not only act as water
conservation units but also boost the recharge to ground water through the standing water
column. Silting of area can be avoided with this action and water will be effectively utilized for
horticulture and dust suppression and other mining purposes. Continuous water level monitoring
and quality assessment will be done by ACC to evaluate change in ground water scenario of the

area.

8.1 Budget for Environmental Management

The capital cost for environmental management of the proposed mine is estimated to be Rs.30

Lakhs. About Rs.10 Lakhs would be required as annual recurring expenses.
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Table 8.2 Item-wise Cost of Pollution Control and EMP (in Rs. Lakhs)

Sr Particulars Capital Recurring cost
No. Investment per annum
1 Purchase of road side water sprinkling system 10 2
(complete set with pipes, nozzles and pump)
2 | Purchase of water tankers with rain gun (4 sets) 10 2
3 | Septic Tanks and Soak Pits 1 0.5
4 | Greenbelt development along mines boundary 2 25
5 | Procurement of erosion control system for soil stack 5 2
and OB dump
6 | Misc expenses for EMP, Health & Safety 2 1
Total 30.0 10.0
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CHAPTER 9: SUMMARY AND CONCLUSION

ACC Limited is pioneer in cement manufacturing industry of India which got established in 1936. ACC
established the cement plant at Jamul in Durg district, Chhattisgarh in 1965. The plant was named as
Jamul Cement Works (JCW). Jamul Cement Works of ACC Limited started cement production in the year
1965 with an installed capacity of 0.25 MTPA of cement. The existing Clinker production capacity is 0.76
MTPA and Portland Slag Cement is 1.58 MTPA. It is now proposes to increase the clinker production of
Jamul Cement works from 0.76 MTPA to 3.0 MTPA.

ACC has four three mining leases in Durg district, namely Jamul Cement Works Limestone Mine (Lease
area 269.95 Ha), Pathariya Limestone Mine Lease-l (36.001 Ha), Pathariya Limestone Mine Lease-I|
(37.85 Ha) and Nandini Khundini Limestone mine (53.57 Ha). Nandini Khundini mine is yet to start

operation.

Additional limestone required for producing 3.0 MTPA clinker at Jamul Cement Works would be partially
meet from Jamul Limestone Mine, Pathariya Limestone Mine Lease-l & Il and Nandini Khundini
Limestone mine). To meet the additional requirement of limestone for clinker production at Jamul Cement
Plant, the capacity expansion of Nandini Khundini Limestone Mine is proposed from 0.15 MTPA to 1.03
MTPA. Environmental Clearance to produce 0.15 MTPA has already being granted for Nandini Khundini
Limestone Mine from MOEF vide letter no J-11015/237/2009-IA.1l (M) dated 10" March 2011. Nandini

Khundini mine is yet to start operation.

Nandini Khundini Limestone mining lease was held by Bhilai Steel Plant from 1971 to 1991. The lease
was denotified vide Gazette Notification dated 9" June, 1992. The mining lease (53.57 ha) was freshly
granted to ACC Limited by the Chhattisgarh Government vide their office letter no. F 3- 18/2004/12 on 5"
February 2008.

The project falls under 1(a) Category ‘A’ of the Schedule of EIA Notification 14-9-2006. Terms of
Reference (TOR) for EIA Study has been approved by Ministry of Environment & Forests vide letter No.
J.11015/338/2013-1A.11 (M), 9" January 2014. Public Hearing was conducted on 19-3-2015. The Final EIA
report has been prepared after considering the comments and views obtained during the Public Hearing.

Proposed capacity expansion of the mine will be done within the existing mine lease area of 53.57 ha. No

extra land shall be acquired. No R & R is required for this project.

Location: Terrain of the area is flat. JCW is located at about 15 km south direction of mine (aerial
distance). Proposed mine is connected with JCW by Jamul - Dhamda State Highway. Durg railway
station (situated on Nagpur-Howrah Broad Gauge of SE railway) is located about 21 km from Nandini
Khundini mine. The mine is well connected to NH-6, which passes through Bhilai town at about 20 km

away. Nearest airport is at Raipur which is about 70 km from mine site.
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There are no ecologically sensitive area and archaeologically important places within 10 km radius of the

mine site. There is no protected or reserve forest present within the 10 km radius of the mine site (130 ha
area in Nandini Khundini has been submitted for Notification as Protected Forest). Sheonath river and
Amner river area the main surface water bodies present in the study area. Sheonath river is located about
3.5 km west of the mine site. Amner river is located about 6.5 km in southwest direction. Tndula canal
and its distributries are other source of surface water. Tandula canal is located about 3.6 km in east

direction.

Project Cost: Total project cost is approx. Rs. 15 crores.

Employment: Project will create the direct employment for 32 people. It would also generate indirect
employment for 100 drivers for transporting limestone from mine to crusher site, at Jamul Limestone
Mines.

Water Requirement: 20 kl/day water will be required for the project. This water requirement would be
meet from existing rainwater harvesting pits located within the lease area. Ground water will not be

utilized for the mining operation. Packaged drinking water will be provided to the workers.

Power Requirement: 2 lakh unit per year power will be required for the project which will be sourced

from State Electricity Board.

Mining Process: Mechanized opencast mining method comprising shovel - tipper combination will be
adopted. Dirills, hydraulic rock breaker, hydraulic excavator and dumper trucks will be deployed. Non
electric delay detonators type blasting will be applied. The boreholes will be 115 mm dia and 7-9 m depth.
Spacing between two holes will be 3.0-5.5 m. Blasting will be done once a week. The height of bench will
be kept 7 m and width of the working bench will be 20 m. The ultimate depth of mine will be 30 m from
ground level and the ultimate pit slope will be 45 to 60°. Overburden shall be stacked along the lease
boundary. The height of the dump shall be 3 m. The mineral reserve is 43.74 million tons. About 6.5 million
tons of overburden will be generated during the entire life of mining, which will be backfilled in voids.
Technically the mining methodology is based on ‘Zero Waste’ concept. No explosive storage magazine,
workshop, material storage shed, administrative building and diesel filling station will be established in
Nandini-Khundini Mine. Facilities available at Patheriya-l limestone mine will be used in Nandini Khundini

mine.

Description of Environment

Baseline data was generated during the period 1% March 2014 to 31% May 2014. 10 km area around the
mines boundary was considered as study area. Data was generated as per the standard procedures of
the Ministry of Environment & Forests and the Central Pollution Control Board.

Meteorological data on wind speed, wind direction, relative humidity and temperature was generated at
Nandini Nagar. Baseline ambient air quality was measured at 8 locations in the core and buffer zone.
Noise levels were measured at 8 locations. Surface water quality of 4 locations, groundwater quality of 8
locations and soil quality of 8 locations was collected and analyzed. Data on plants and animals present

in the core and buffer zone was collected from the published literatures and checked during field survey.

EMTRC Consultants Pvt Ltd. Delhi Page 143



ﬂag Final EIA Report of Expansion of Nandini Khundini Limestone Mines
Data on landuse, demography, occupation pattern, cropping pattern, infrastructure facilities were

collected from District Statistics Handbook and village profile records.

The study area falls under Seismic Zone Il. The limestone of this area is of lower Vindhyan age occurring
as undulating terrain.

The predominant wind direction is from southwest and west direction. The average wind speed ranges
from 0.5 to 8.8 m/s. Daily mean temperature varied from 19.8°C to 44.6°C. The relative humidity varied

from 20-54%. The annual rainfall is 1288 mm.

Air Quality: PM,s5, PMy, SO,, NO,, benzene, ozone, ammonia, carbon monoxide as well as
Benzo(a)pyrene, Silica, As, Ni and Pb in PM,, were monitored at eight locations in the study area. The
locations were selected as per CPCB guidelines. Monitoring was done at upwind direction and various
downwind directions of the project, including road side villages. The baseline air quality levels of all
parameters are found to be within the National Ambient Air Quality Standards prescribed for residential

and industrial area.

Noise Quality: Ambient noise levels were monitored at 8 locations in the study area. The baseline noise
levels are well within the National Standards for residential area (Standards are 55 dBA-day time and 45
dBA-night time).

Water Quality: 4 surface water samples and 8 groundwater samples were collected from the study area
for chemical and biological analysis. Surface water samples were collected from upstream and
downstream point of Sheonath River, Amner River and Dhamda Dam. The surface water quality of river
and dam meets the designated use criteria. The surface water is fit for irrigation and industrial use. The
surface water quality is fit for drinking only after conventional treatment. Groundwater samples were
collected from hand pumps of villages around the project site. The groundwater quality meets the
standards prescribed by Bureau of Indian Standards (BIS 10500).

Soil Quality: 8 soil samples were collected from the study area and analyzed. The texture of soil is
sandy loam. The organic matter, nitrogen, potassium and phosphorus content of the soil are moderate.

The pH and conductivity of all the soil samples are within the acceptable range.

Sensitive Ecosystem: Within 10 km distance of the project site, no plant or animal species were found to
be on the endangered list. No ecologically sensitive area like biosphere reserve, tiger reserve, elephant
reserve, migratory corridors of wild elephant, wetland, national park, wildlife sanctuary and Forest are

present within 10 km distance of the project site.

Socioeconomic Data: The proposed mine site is located in village Nandini Khundini, Dhamda Tehsil of
District Durg in Chhattisgarh State. The 10 km area of the mine site falls in Dhamda and Durg tehsil,
district Durg. There are 59 villages and Two Nagar Palika falls within the 10 km area of the mine site.
According to 2011 census the total population of the study area is 114455 comprising 57257 male and
57198 female. Male female ratio of the study area is 999 female / 1000 male, which is much higher than
the State and National average. Out of the total population about 18.7% is SC population and only 6.1%
is ST population.
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Environmental Impact and Mitigation Measures

Water Environment: Rainwater accumulated in existing pits inside mine area will be used for dust
suppression and for green belt development.

Mitigation Measures: The surface runoff generated during rainfall event will be diverted to mined out pits
inside the mine premises. This will act as rainwater harvesting structure. Garland drains with
sedimentation pits at appropriate intervals will be made around the overburden dump. Runoff from dump
slopes will be passed through befell plates filters to arrest the silt before letting it to the pits. Gully along
the slopes will be provided with (Baffle plates) to arrest the silt. The slope will be compacted routinely and
soil will be spread over it and stabilized by planting hers and shrubs. This will prevent soil and silt erosion.
Domestic wastewater will be treated in septic tanks and disposed in soak pits. All water accumulated
inside the mine premises will be checked to avoid breeding of mosquitoes. The spent oil and lubricants
from workshop, vehicles, etc will be given to authorized SPCB/CPCB recyclers/re-processors. There will

be no discharge of wastewater outside the mine premises.

Air Environment: Dust is the main pollutant generated during various mining operations, including
blasting, transportation on haul roads, loading and vehicular movement.

Mitigation Measures: Stable roads will be made inside the mining premises for movement of vehicles.
Water sprinkling system (truck mounted) will be applied for dust suppression on haul roads. Regular
maintenance of vehicles and equipment will be carried out. Wet drilling and controlled blasting (using
latest NONEL technology) will be adopted. 15 to 30 m greenbelt will be developed on east side of the
mine premises (towards Nandini Khundini village). Small herbs and shrubs like Bougainvillea, Kaner,
Lantana, Adhusa, Ber, Custard apple, Casurina, Vitex negundo, etc. will be planted in the first 15 m.
Thereafter trees like Shisham, Siris Gulmohar, Amaltas, Munga, Peepal, Jamun, Neem, Kadamb, Aam
will be planted in next 15 m.

Noise Environment: Material handlings, movement of vehicle, blasting, loading and unloading activities

are the main noise generating sources in the mine site.

Mitigation Measures: Material handling operations and movement of vehicles will be properly scheduled
to minimize noise. Maintenance program for heavy vehicles will be routinely followed. Non-electric delay
detonator will be used to minimize the ground vibrations. Workers working inside crusher house will be
given ear plugs / ear muffs. Mining will be done only during day time. In this manner the noise level at the

mine boundary will be below the national standard of 55 dBA during day time and 45 dBA during night.

Land Environment: Overburden will be stacked at the periphery of mining lease boundary along the
south side to form bunds of 3 m height (7.5 m inside the mine boundary). The slope will be maintained at
less than 60°, with adequate number and size of steps / trenches made. The slopes will be compacted
and spread with 8-10 cm thick soil cover and grass, legumes and small shrubs will be planted along the
slopes. Recyclable materials will be sorted out and sold to local recyclers. Inert material will be reused as
landfill. Organic and other green waste will be taken to compost pit. Use of plastic inside mine area will be
strictly prohibited. Mined out area will be suitably reclaimed after extracting the limestone. Reclamation
will be done by backfilling the overburden. Voids will be converted to water body and can be used based

on local regulatory authorities at the end of mining.
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For reducing adverse environmental impacts from other sources, following mitigation measures are

recommended in the EIA report:

o Wet drilling will be practiced. The drilling machine will have inbuilt water sprinkling arrangement and
dust extraction system.

¢ Controlled blasting technique will be followed. The site will be wetted before blasting. Blasting will be
done around noon.

e Non-electric shock tube initiating system and Noiseless Trunkline Delay detonators and IKON (Digital
Electronic System) will be used to keep the air blast levels to the lowest possible limits and minimize
noise and vibration.

e Ground vibrations to be continuously monitored during blasting using Minimate Seismograph, through
study of the peak particle velocity at different distances.

e Hydraulic rock breaker will be used to eliminate the use of secondary blasting.

e Combination of primary rock breaker and backhoe will be used for efficient collection and loading.

e Compaction, gradation and proper drainage will be provided for haul roads.

¢ Haul roads in mines will be stabilized. Vehicular speed in mines area will be restricted to 20 kmph.

o Depression area within the worked out site will be converted to water body. The water body will act as
water reservoir.

e Plantation shall be done on both side of Jamul Dhamda road from Patheriya to Jamul cement Works.

Air quality dispersion modeling study was conducted and it proved that the ambient air and noise quality
of the area will remain well within the national ambient air quality and noise standards. No wastewater will
be generated during mining. No toxic chemicals or wastes will be handled in the mines. Diesel and
Explosives will be stored as per approval obtained from Chief Controller of Explosives.

Exposure to dust and respiratory disorders, noise induced hearing loss, mechanical injury to body parts
are the identified occupational hazards. The workers will be checked during employment and then
regularly shall be checked for any clinical complaints and abnormal symptoms by the medical team of
Jamul Cement Works. Workers will be given personal protective equipment like nose mask, ear
plugs/muffs, safety boots, gloves, goggles, etc as well as clean drinking water and toilet facility. Drivers
and their attendants will be given rest room facility, complete with toilet, bathroom and recreation facility.
Canteen facility will be provided for all workers and drivers. Regular training and awareness programs will
be conducted for the workers so that they are aware of the work hazards, vector borne diseases, HIV, etc

and will develop the behavior of using protective equipment.

The proposed mining activity will have certain negative impact on the environment. With implementation
of recommended mitigation measures and safeguards, the adverse effects will get reduced to acceptable
level. The groundwater level at Nandini Khundini village (near mining site) is 4.6 m during pre-monsoon.
Since mining will be done upto 30 m, groundwater table will be intercepted. Blasting and mining will lead
to opening up of fractures and fissures thereby improving groundwater flow. Development of secondary
porosity by cracks and joints will also enhance the transmissivity and specific yield of aquifer. Seepage
water will accumulate in the mining pits. The accumulated water will be used for dust suppression system

and irrigation. During rainy season the surplus accumulated water will be discharged into nearby nalla.
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The mining activity will have beneficial impacts in terms of direct and indirect employment opportunities.

Jamul Cement Works will introduce a number of community development measures, which would

improve the quality of life of the people living in the area.

Risk Mitigation Measures: Explosion / fire in explosive van are the risks and accident hazards. All safety
measures recommended by the IBM shall be implemented. Mobile vehicles and arrangement for the first
aid is available at Pathariya Limestone Mine Lease - | site. An effective communication system
comprising landline and mobile phones facilities will be made available at the mine site. Ground vibration
measurements will be carried out and blasting will be done as per recommendation. The ground vibration
will be maintained within limit, so as to ensure safety of surrounding buildings and houses of villagers.
Blasting technology selected for this operation will ensure that flyrocks are kept to the minimum and blast
waves are of lower magnitude. The water pits will be properly fenced and warning signals and signboards

put at various places of reservoir at the end of mine life.

Environmental Management Plan (EMP)

EMP for effective management of environmental impacts due to the mining activity and ensuring overall
protection of the surrounding environment through appropriate management procedures has been
prepared. The capital cost for environmental management of the proposed mine is estimated to be Rs.30
Lakhs. This amount shall be used for procurement of Fugitive Dust Suppression systems like road side
water sprinkling system and water tanker with rain gun and other facilities for suppressing the dust.
Monitoring devices for ambient air, noise monitoring, and environment cell already exists. Occupational
health and safety, energy development is an ongoing process and shall continue in future also. About
Rs.10 Lakhs would be required as annual recurring expenses.

EMD will ensure that all pollution control devices function effectively. EMD will supervise disposal of spent
oil and lubricants and used batteries to the authorized SPCB/CPCB vendors. Plantation will be started
from day one and continue throughout the life of the project. Schemes for resource conservation,
rainwater harvesting and social forestry development will be taken up. Regular environment, safety and
health awareness programs for the workers will be conducted.

EMD will interact with the regulatory authorities, submit the monitoring reports and consent applications.
The implementation of EMP would ensure that all elements of project comply with relevant environmental

legislation throughout the mine life.

Environmental Monitoring Program

ACC Limited is operating Pathariya Lease-l & Pathariya Lease-Il limestone mines located close to
Nandini Khundini mine. The mines are administratively operated from a single point located at Pathariya
Limestone Mine Lease-l. The infrastructure like administrative buildings, workshop, magazine, lubricant
and diesel storage already exists inside the Pathariya-l mine, which are common for Pathariya Lease — |
& Il and Nandini Khundini Mine. Environment Management Department already exists and is adequate to
perform the responsibilities of Nandini Khundini mine. EMD will be strengthened by recruiting skilled &

experienced staff.
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EMD will be responsible for the following functions:

Regular monitoring of —
1. Ambient air quality at upwind & downwind direction inside mine and at two nearest villages

(Nandini Khundini and Pathariya) throughout the year.

2. Fugitive dust emission monitoring at 10 m downwind direction of the fugitive dust generation
source.
3. Collect and analyse the ground water quality of mine site (seepage water), and all the

surrounding villages. The depth of water will be checked every year during May and November.
4, Collect and anlayse the water quality of Amner, Sheonath river and village ponds, once
during June and October.
5. Development and maintenance of greenbelt and greenery inside the mining lease area and

between mines boundary and Nandini Khundini villages.

Project Benefits
Limestone mining will generate substantial revenue for the state of Chhattisgarh, through optimal
utilization of natural resource and royalty. The project will boost the infrastructure development of the

area.

About 32 workers and 100 drivers will get employment in this project. Local people will be preferred for
jobs, depending upon their skill and experience. Transport business, vehicle drivers and attendants,
repairing workshops, grocery and retail stores, school, coaching centers, restaurants, self employed
persons like tailors, carpenters, plumbers, electricians, etc will get indirect employment / livelihood

opportunity from this project.

Rs.5 Lakhs per year has been earmarked for undertaking various community development activities. This
money will be spent towards social development activities which include construction of community
centers and schools, maintaining roads, rain shelters, providing drinking water facility to the nearby
villages, making toilets in schools and for community, providing free medical camps, providing
scholarships to bright students and sportsperson, etc. Income generating schemes will be implemented
for upliftment of women and poor sections of the society, which includes vocational training for mushroom
cultivation, pattal making, masala making and packaging, growing fruits and vegetables, development of

fodder farms, etc.
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CHAPTER 10:

DISCLOSURE OF CONSULTANTS ENGAGED FOR EIA

M/s ACC Limited engaged M/s EMTRC Consultants Private Limited, Delhi to conduct the EIA Study.
EMTRC has its own laboratory for sampling and testing of air, water, noise and soil samples. The
laboratory is recognized by MOEF (from 8-3-2013 to 7-3-2018). EMTRC Consultants Private Limited is
accredited as EIA Consultant by NABET (Quality Council of India). The Accreditation includes Mining

Sector (Category A). The profile of EMTRC is available in website www.emtrc.com. Dr. J.K.Moitra is the
EIA coordinator for this EIA Study.

Declaration by Consultant contributing to the EIA: Nandini Khundini Limestone Mines of
ACC Limited at village: Nandini Khundini, Tehsil: Dhamdha, Dist: Durg (Chhattisgarh).
I, hereby, certify that | was a part of the EIA team in the following capacity that developed the

above EIA.

(]

- lﬂ:ﬁ | P

EIA Coordinator:

Name: Dr. Jayanta Kumar Moitra
Period of involvement: October 2013 to August 2015
Contact information: 9810032481, emtrcjikm@gmail.com

Functional Area Experts:

S.N Functional Name of the Involvement (Period & Task**) Signature
Areas Expert/s
Visited site and written the sections on air o .
1 AP Dr. J.K. Moitra i _Nay Ll e
pollution control management ekl i
Visited site and written the sections on @ Wﬁ)gu has=¥
2 WP Mr. G.K.Mendiratta .
water pollution control management
Visited site and written the sections on solid o~ ‘
3 SHW Dr. J.K. Moitra wastes generation and management la ’{_ i A
A SE Ms. S M Visited site and written the sections on
s. Sujata Moitra
) socio-economic scenario and CSR Plan — u{‘_--L\"
Conducted field visits and did prima
. p ry (ﬂuw.\c:{,wsw-_s-t.
survey work at site, collected information
about flora and fauna from Forest dept and
5 EB Ratnesh Kotiyal checked during field visit (Dr. Vivek Dwivedi
Dr. Vivek Dwivedi | visited the site and revised the Ecology
Chapter in Final EIA and also Revised the
list of plant species for Greenbelt
Development)

EMTRC Consultants Pvt Ltd. Delhi

Page 149


http://www.emtrc.com/

ﬂag Final EIA Report of Expansion of Nandini Khundini Limestone Mines

Visited site and provided guidance on . o
6 HG Mr. R.P Agrawal Hydrology aspects of the EIA Report. .":if’ )
Visited site and provided guidance on e D
’ GEO Mr. R.P.Agrawal Geological aspects of the EIA Report. N:if”'
Did soil sampling and analysis in Lab.
Ratnesh Kotiyal Dr. Vivek Dwivedi reviewed the Section in
8 SC Dr. Vivek Dwivedi | Final EIA after Mr. R. Kotiyal left the ULuw L
Company)
Visited site, established the met station, :
9 AQ Dr. J.K. Moitra written the sections on meteorology and did | , la :;f_ti '
the impact predictions on air quality and
traffic impact predictions
Mr. G.K.Mendiratta | Visited site and written the sections on noise o Wﬁ)gu s o
10 NV pollution control and management g}a
Ms. P. Malar Kodi Visited site & written land use section
11 LU Prepared land use maps, contours and MW
drainage maps based on satellite imagery
Written the section on Risk Analysis, :
12

RH Dr. JK.Moitra | \itigation Measures and DMP -l-'“if_ SEES

st ——

Declaration by the Head of the Accredited Consultant Organization / authorized person

I, Dr. J.K.Moitra, hereby, confirm that the above mentioned experts prepared the EIA of Nandini
Khundini Limestone Mines of ACC Limited at village: Nandini Khundini, Tehsil: Dhamdha, Dist: Durg
(Chhattisgarh). | also confirm that the consultant organization shall be fully accountable for any

misleading information mentioned in this statement.

,|.'u< TR
ol

Name: Dr. J.K.Moitra
Designation: Managing Director

Name of the EIA Consultant Organization: EMTRC Consultants Pvt. Ltd. Delhi
NABET Certificates No. & Issue Date: |A Certificate dated NABET/EIA/1013/008 dt 15-5-2010
ReAccreditation Certificate issue date 28-4-2014 valid till 11-12-2016.
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ANNEXURE-1 Mining Lease Allotment Letter
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Annexure 2 : Mining Plan Approval from IBM

y [ AECEVER N,

yi b RrGD POST
i 8 At VERNMENT O INDIA
e 1 UUTAN NS RY OF MINES Dyete. ”‘_’“ 7
TR Poniv i “*‘“/""’, L
ne ’ Y J)(\}ﬂ ) C—m‘
No. 31 4(3"‘;;’50‘1"2"-M'(fC“:»i('i‘fZ)'/Ms-u = = " 6th Tloor, “D" Block, Indira Bhawan
= Civil Lines, Nagpur — 440001

Email | com.czi@ibm.gov.in
Telephone & Fax : (J712) 2563603
Dated 4 Dctober 2013

To
Mis ACC Linited.
Nandini-Khundini Limestone Mines
Jamul Cement Works 490024
District - Durg, Chhattisgarh:
Sub: Approval of schieme of mining alonpwith Pregressive Mine Closure Plan of Nandini
Klundini Limestone mine, over an darea 53.57 hectares in Durg  district of Chhattisgarh
state, subrutted by M/s ACC Limited under rule [2 of MCDR 1988
Ref 1 Your letter no: IME/IBMSM-NK/Q-399 dated 29.11.2012.
2. Thia office letter of even ne. dated 13.05.2013
3. Your leticy no. IME/SOM-NK/IBM/AQ-48 dated 12.06.2013.
Sir,

in exercise of the powers conferred by sub rule (4 of rule © 2 of Minerai Conservation
and Development Rules 1985. T hereby APPROVE the Scheme of Mining including Progressive Mine
Closure Plan of Nondini Khundini Limestene mines Mrs ACC Limited over an area of 53.57 hectares;
in Durg district of Chhattisgarh, submiitted under vule 12 of MCDR, 1988. This approval is subject to
the following comditiong:-
i) This Scheme of Mining iy approved withom prejudice to any other laws Jpvpluahk 1o the
manciarea from time to time whether made by the Central Government, Sta'e Government or any
other authority.

i It is clarified that this approval of the Scheme of Mining doces not in any way imply the approval
of the Goavernment in terms of any other provisions 0f the Mines and Minerals (Development &
Regulation) Act, 1957 or the Mingral Concession Rule. 1960 and any other laws including lhe

Porest (Conservation) Act, 1980, Environment | proteuxon) Act 1986 and 1he rules made the
under.

i) (tas further shaified that this approval of the Scheme of Mining is subject to the provision of
Forest (Conservition) Act 1980, Forest Conservation Rule 1981 and other relevant statotes, order
and guidelines as may be applicable o the lease arva from time Lo time.

iv) It is further clariticd that the approval of Scheme of Mining is subject to the provision of the
Mines Act ;952 and Rules & Regulations made there under including submission of notice of
opening, appointment of manager and other statutory officials. as required by the Mines Act
1952.

vi The executiom of Schierne of Mining shall be subjected to vacations of prokiibitory orders /
notices, if any.

vi) [his approval for mining operations and associated activities is restricted 1o the mining lease area
only. The mining lease area is as shown on (lie statutory plans under Rule 28 of Mincral

Conservation and Devalopment Rules 1988, by the Tessee/ROP/Applicant. and Indian Bureau of
Mires has not uadertaken verilication of the mining lease boundary on the ground.
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vil)

¥iii)

ix)

%1l

%itil

xiv}

Wy

xvi)

xvii)

wviid}

X%}

Encl:

I ansthing is found to be concealed us required by the Mines Act in the content of the Schau
ofinining and the proposals Tur rectification has not been made, the approval shall be deemed 10
have been withdrawn with bnosediate effect.

The approval of scheme of mining is subject tos the compliance of CCOM’s Circular No. 212010
regardme Geosrelerenced cadastral map within 6 menths from the date of approval failing
which the approval of the documient shall be deemed to have been withdrvwn with immediate
gflteL ¥

This appraval is restricted in respect of proposal given in the document for the period from 2013-
14(trom the date of approval) 1o 2017-18 with validity upte 31.03.2018 subjeet 1o all other
stalutory clearances.

At any stage. if it 1s phserved that the information furnished in the document are incorrect or
misheading or wrong, the approval of the decument shali be revoked with inunediate eltect.

The department does not undertake any responsibility regarding correctiess of the boundaries of
the lease area shown on the ground with reference to fease map & other plans lurnished by the
applicant/lessee. as it 13 the responsibility of the State Govermment & lessee under Rule 33 of
MR, 1961,

Yearly report as required under Rule 23E(2) of MCDR "88 setting forth the extent of protection
and rehabi itation works carried out as envisaged in the approved progressive mine <losure plan
anid it there is any deviations, reasons thereof shall be submitted before 1 July of every year to
the Regionnl Office, 1M, Jabalpuar,

he Scheme of Mining is approved without prejudict to any opder or digection from the court of
cemneient jurisdiction,

Your attemtion i5 iovited (o e Sopreme Courn nterim order in W PAC) No. 202 &uted 12-12-96
for compliance, The approval of Scheine of Mining is, thepefore, issoed withour prejudice w0 and
s subject to the sid directions of the Supreme Court as applicabie.

A copy of Environment Impact Assessment — Environment Management Plan (EIA-EMP) as
approved by MOEF {Ministry of Environment & Forest) shafl be submitted to IBM within a
manth of approval alongwith 2 ¢opy of their appreyval lelter,

The Financial Assuranee submitted by vou for Bs 312750/~ which is valid upio 31.03.2018 and
nex! Financial Assurance shall be submitied on o bofore 31 032018

The Scheme of Mining will be due for sulwiission on 01122017,

The Envirenmental Monitoring Cell éstablished by thie company shall continue monitoring
ambient i quality, dust-fall rate, water guahity, soil sample analvsis and noise level
incasiremients at various stations established for the purpose both in the core zone and buffer
cone a5 per requirement of Eavironment Guidelines and keeping in view [BM’s circular No.
397 & 2/93 season wise every year or by engaging the services of an Environmental Laboratory
approved by MOEF/CPUB. The data so generated shail be maintzined in a bound paged register
kept for the purpose and the same shall be made available to the inspecting officer, on demand.

If any comments arc reeeived from the Sile Gove. then the necessary aclion gs per  comments
shall be taken immediately.

Yours faithtully,
O copy of approved Scheme of Mining

{ Ranyan Sahai)
Controller of Mings {C7)
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Issued To

Name of Project

Nature of Sampling
Party Code No.

Date of Sample Caollection

Sample Collected by

EMTRC LAB

(EMTRC CONSULTANTS PRIVATE LIMITED)

F-66, Road No.2, Phase-l, UPSIDC Industrial Area
Masuri Gulawathi Road, Ghazibad (UP)-201009
Recognized by Ministry of Environment & Forests, GOl

Vide Notification No §.0.592 (E) 08.03.2013 to 07.03.2018

- TEST REPORT

Date: 08-06-2014

: EMTRC Consultants Pvt. Ltd.
UM-113A, 113, Ansal Plaza, Vaishali, Ghaziabad.
: ACC Nandini Khundini Limestone Mines
(Production Capacity Enhancement)
Village- Nandini Khundini, Tehsil- Dhamda
District-Durg, Chattisgarh
: Ground Water
: ACC/70/01

:11-03-

2014

: Scientist of EMTRC

TEST RESULTS
Parameters Unit Test Nadini Ghikuria | Limit

Methods Khundini | Village | 1S:10500
1 | pH - APHA-4500 7.98 6.84 6.5 10 8.5
2 | Conductivity umhos/cm | APHA-2510 1180 270 -
3 | Turbidity NTU APHA-20308 3 2 5
4 | Total Dissolved mg/l APHA-2540B 860 208 2000

Solids
5 | Total Hardness as mg/l APHA-2340C 280 130 600
CaCO;
6 | Calcium as Ca ma/l APHA-4500B 80 40 200
7 | Magnesium as Mg mg/| APHA-45008 19.4 7.3 30
8 | Sulphate may/l APHA-4500B 58 400
9 Chiorides as Cl mg/l APHA-4500B 108 36 1000
10 | Nitrates as NOs mg/l APHA-4500 9.8 5.8 45
11 | Fluoride as F mg/l APHA-4500D 0.86 0.82 125
12 | Ironas Fe mg/l APHA-3111B 0.045 0.096 0.3
13 | Copper as Cu mg/l APHA-3111B <0.02 =0.02 1.5
14 | Lead as Pb mg/l APHA-3111B <0.01 <0.01 0.01
15 | Manganese as Mn ma/l APHA-3111B <0.05 <0.05 0.3
16 | ZincasZn mg/l APHA-3111B 0.68 0.75 15
17 | Chromium mg/l APHA-3111B <0.005 <0.005 0.05
18 | Nickel as Ni mg/l APHA-3111B =0.01 =0.01 0.02
19 | Oil & Grease mg/l APHA-5520D Nil Nil 0.03
20 | Cadmium as Cd mg/l APHA-3111B <0.001 <0.001 0.003
21 | Mercury as Hg mg/l APHA-3111B <0.001 <0.001 0.001
22 | Arsenic as As mg/| APHA-3111B <0.001 <0.001 0.05
23 | Selenium as Se mg/l APHA-3111B <0.01 <0.01 0.01
24 | Total coliform MPN/100 ml | APHA-9230B Nil Nil Nil
~ kW r\-\:m‘ M

Prepared by Checked by Authorized Signatory

(Chemist)

(Sr.Chemist)

(Government Analyst)

Registered Office: P-501, Anupam Apartments East Arjun Nagar, Delhi 110032
Telefax: 011-22301172, 9810032481

156



EMTRC LAB

(EMTRC CONSULTANTS PRIVATE LIMITED)

F-66, Road No.2, Phase-l, UPSIDC Industrial Area
Masuri Gulawathi Road, Ghazibad (UP)-201009
Recognized by Ministry of Environment & Forests, GOI

Vide Notification No 5.0.592 (E) 08.03.2013 fo 07.03.2018

Issued To

Name of Project

Nature of Sampling
Party Code No.

Date of Sample Collection

Sample Collected by

--—-TEST REPORT

: EMTRC Consultants Pvt. Lid.
UM-113A, 113, Ansal Plaza, Vaishali, Ghaziabad.
: ACC Nandini Khundini Limestone Mines
(Production Capacity Enhancement)
Village- Nandini Khundini, Tehsil- Dhamda

District-Durg, Chattisgarh

: Ground Water
: ACC/70/02

:11-03-2014

: Scientist of EMTRC

Date: 08-

06-2014

TEST RESULTS
Parameters Unit Test Hardi Pathariya | Limit
Methods Village | ACC Mine | IS:10500
Office
1 pH - APHA-4500 7.42 7.84 651085
2 Conductivity umhos/em AFHA-2510 720 620 -
3 | Turbidity NTU APHA-2030B 3 2 5
4 | Total Dissolved mg/l APHA-2540B 544 458 2000
Solids
5 | Total Hardness as mg/l APHA-2340C 230 260 600
CaCO,
6 | Calcium as Ca mg/l APHA-4500B 56 72 200
7 Magnesium as Mg mayl APHA-45008 219 19.4 30
8 Sulphale mg/l APHA-4500B 88 13.8 400
9 | Chlorides as Cl mg/l APHA-45008B 40 18 1000
10 | Nitrates as NOs ma/l APHA-4500 9.2 7.5 45
11 | Fluoride as F mg/! APHA-4500D 0.78 0.68 1.9
12 | lron as Fe mayl APHA-3111B 0.036 0.024 0.3
13 | Copper as Cu mgyl APHA-3111B <0.02 <0.02 1.5
14 | Lead as Pb mg/l APHA-3111B <0.01 <0.01 0.01
15 | Manganese as Mn magy/l APHA-3111B <0 .05 <0.05 0.3
16 | Zinc as Zn mag/l APHA-3111B 0.84 0.72 15
17 | Chromium mayl APHA-3111B | <0.005 <0.005 0.05
18 | Nickel as Ni mg/l APHA-3111B | <0.01 <0.01 0.02
19 | Oil & Grease mg/l APHA-5520D Nil Nil 0.03
20 | Cadmium as Cd mag/l APHA-3111B | <0.001 <0.001 0.003
21 | Mercury as Hg mg/| APHA-3111B | <0.001 <0.001 0.001
22 | Arsenic as As ma/l APHA-3111B | <0.001 <0.001 0.05
23 | Selenium as Se moy/l APHA-3111B <0.01 <0.01 0.01
24 | Total coliform MPN/100 ml | APHA-92308B Nil Nil Nil
ook e ' \_\ L
Prepared by Checked by Authorized Signatory
(Chemist) (Sr.Chemist) (Government Analyst)

Registered Office: P-501, Anupam Apartments East Arjun Nagar, Delhi 110032’
Telefax: 011-22301172, 9810032481
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Issued To

Name of Project

Nature of Sampling

Party Code No.

Date of Sample Callection
Sample Collected by

EMTRC LAB

(EMTRC CONSULTANTS PRIVATE LIMITED)
F-66, Road No.2, Phase-l, UPSIDC Industrial Area
Masuri Gulawathi Road, Ghazibad (UP)-201009

: EMTRC Consultants Pvt. Ltd.

UM-113A, 113, Ansal Plaza, Vaishali, Ghaziabad.
: ACC Nandini Khundini Limestone Mines
{Production Capacity Enhancement)
Village- Nandini Khundini, Tehsil- Dhamda
District-Durg, Chattisgarh
: Ground Water
- ACC/70/03

:11-03-2014

: Scientist of EMTRC

Recognized by Ministry of Environment & Forests, GOI
Vide Notification No 5.0.592 (E) 08.03.2013 to 07.03.2018

Date: 08-06-2014

TEST RESULTS
Parameters Unit Test Methods | Pathariya | Medasara | Limit
Village Village 1S:10500
i [pH - APHA-4500 7.74 7.44 651085
2 | Conductivity umhos/cm | APHA-2510 670 580 -
3 | Turbidity NTU APHA-2030B 2 2 5
4 | Total Dissolved mg/l APHA-2540B 496 412 2000
Solids
5 | Total Hardness as mg/l APHA-2340C 280 240 600
CaCoy
6 | Calcium as Ca mag/l APHA-4500B 80 76 200
7 | Magnesium as Mg mag/l APHA-4500B 19.4 12.2 30
8 Sulphate mg/l APHA-45008 22.8 2156 400
9 | Chlorides as Cl mg/l APHA-45008 44 88 1000
10 | Nitrates as NO, ma/l APHA-4500 8.6 8.9 45
11 | Fluoride as F ma/l APHA-4500D 0.72 0.76 1.5
12 | Iron as Fe mg/l APHA-3111B 0.026 0.032 0.3
13 | Copper as Cu mg/l APHA-3111B <0.02 <0.02 1.5
14 | Lead as Pb mg/l APHA-3111B <0.01 <0.01 0.01
15 | Manganese as Mn mg/l APHA-3111B <0.05 <0.05 03
16 | Zinc as Zn mg/l APHA-3111B 0.76 0.72 15
17 | Chromium mg/| APHA-31118B <0.005 <0.005 0.05
18 | Nickel as Ni mg/l APHA-3111B <0.01 <0.01 0.02
19 | Oil & Grease mg/l APHA-5520D Nil Nil 0.03
20 | Cadmium as Cd ma/l APHA-3111B <0.001 <(0.001 0.003
21 | Mercury as Hg mg/l APHA-3111B <0.001 <0.001 0.001
22 | Arsenic as As mg/l APHA-3111B <0.001 <0.001 0.05
23 | Selenium as Se mg/l APHA-3111B <0.01 <0.01 0.01
24 | Total coliform MPN/100 | APHA-9230B il Nil Nil
mi
B gty YT r\\v\--ﬂ‘— |
Prepared by Checked by Authorized Signatory
(Chemist) (Sr.Chemist) (Government Analyst)

Registered Office: P-501, Anupam Apartments East Arjun Nagar, Delhi 110037
Telefax: 011-22301172, 9810032481
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Vide Nofification No §.0.592 (E) 08.03.2013 to 07.03.2018
-TEST REPORT

EMTRC LAB
(EMTRC CONSULTANTS PRIVATE LIMITED)

F-66, Road No.2, Phase-l, UPSIDC Industrial Area

Masuri Gulawathi Road, Ghazibad (UP)-201009
Recognized by Ministry of Environment & Forests, GOI

lssued To

Name of Project

: EMTRC Consultants Pvt. Ltd.
UM-113A, 113, Ansal Plaza, Vaishali, Ghaziabad.
: ACC Nandini Khundini Limestone Mines
(Production Capacity Enhancement)
Village- Nandini Khundini, Tehsil- Dhamda
District-Durg, Chattisgarh

Date: 08-06-2014

Nature of Sampling : Ground Water

Party Code No. CACC/70/04

Date of Sample Collection  :11-03-2014

Sample Collected by : Scientist of EMTRC

TEST RESULTS
Parameters Unit Test Potia Deorjhal | Limit
Methods Village Village 1S:10500

1 pH = APHA-4500 7.60 7.95 6.5t0 8.5
2 | Conductivity umhos/cm | APHA-2510 520 310 -

3 | Turbidity NTU APHA-20308B 2 2 5

4 | Total Dissolved mg/| APHA-2540B 388 222 2000

Solids
5 | Total Hardness as mg/| APHA-2340C 220 120 600
CaCQj
6 | Calcium as Ca mg/l APHA-45008 72 32 200
iF Magnesium as Mg moy| APHA-45008 97 9.7 30
8 | Sulphate mg/| APHA-4500B 9.8 6.8 400
9 | Chlorides as Cl mg/l APHA-45008 170 22 1000
10 | Nitrates as NO3 mg/l APHA-4500 7.5 6.2 45
11 | Fluoride as F mg/| APHA-4500D 0.72 0.66 1.5
12 | Iron as Fe mg/l APHA-3111B | 0.028 0.018 0.3
13 | Copper as Cu mg/l APHA-3111B | <0.02 =<0.02 1.5
14 | Lead as Pb mg/l APHA-3111B | <0.01 <0.01 0.01
15 | Manganese as Mn moyl APHA-3111B <0.05 <0.05 03
16 | Zinc as Zn mg/l APHA-3111B 0.54 0.32 15
17 | Chromium mg/| APHA-3111B | <0.005 <0.00% 0.05
18 | Nickel as Ni mg/l APHA-3111B | <0.01 <0.01 0.02
19 | Oil & Grease mg/| APHA-5520D Nil Nil 0.03
20 | Cadmium as Cd mg/l APHA-3111B | <0.001 <0.001 0.003
21 | Mercury as Hg mg/l APHA-3111B | <0.001 =0.001 0.001
22 | Arsenic as As mg/| APHA-3111B | <0.001 <0.001 0.05
23 | Selenium as Se mgl APHA-3111B <0.01 <0.01 0.01
24 | Total coliform MPN/100 ml | APHA-92208B Nil Nil Nil
~ e N ]__\_)1, o, BN lp-—d____ ——

Prepared by Checked by Authorized Signatory

(Chemist)

(Sr.Chemist)

(Government Analyst)

Registered Office: P-501, Anupam Apartments East Arjun Nagar, Delhi 110032’
Telefax: 011-22301172, 9810032481
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EMTRC LAB

(EMTRC CONSULTANTS PRIVATE LIMITED)
F-66, Road No.2, Phase-l, UPSIDC Industrial Area
Masuri Gulawathi Road, Ghazibad (UP)-201009
Recognized by Ministry of Environment & Forests, GOI
Vide Notification No $.0.592 (E) 08.03.2013 to 07.03.2018

Date: 08-06-2014
: EMTRC Consultants Pvt. Ltd.

UM-113A, 113, Ansal Plaza, Vaishali, Ghaziabad.
: ACC Nandini Khundini Limestone Mines
(Production Capacity Enhancement)

Village- Nandini Khundini, Tehsil- Dhamda
District-Durg, Chattisgarh
: Surface Water
: ACC/70/05
:12-03-2014
. Scientist of EMTRC

Issued To

Name of Project

Nature of Sampling

Party Code No.

Date of Sample Collection
Sample Collected by

TEST RESULTS
Parameters Unit Test Shivnath River Shivnath River
Method before after
confluence with confluence
Amner River with Amner
River
1 | pH - APHA-4500 7.14 7.32
2 | Conductivity umhos/cm APHA-4500 370 420
3 | Temperature 'C APHA-4500 27 27
4 | Dissolved Oxygen mgy/l APHA-4500C 4.8 4.5
5 | Turbidity NTU APHA-2030B 3 4
6 | Total Dissolved solids mg/l APHA-2540B 272 302
7 | Suspended solids mg/l APHA-2540D 9 11
8 | Total Hardness as mg/l APHA-2340C 110 120
CaCO,
9 | BOD mg/l APHA-5210-B 4.2 54
10 | COD mg/l APHA-5220D 10 16
11 | Chlorides as Cl mg/l APHA-4500B 22 28
12 | Calcium as Ca mg/l APHA-3500B 20 20
13 | Magnesium as Mg mg/l APHA-35008B 1 19.4
14 | Flourides as F mg/l APHA-4500D 0.48 0.50
15 | Iron as Fe mg/l APHA-3111B 0.016 0.018
16 | Lead as Pb mg/l APHA-3111B <0.01 <0.01
17 | Copper as Cu mg/l APHA-3111B <0.02 <0.02
18 | Mercury as Hg mg/l APHA-3112 <0.001 <0.001
19 | Nickel as Ni mg/l APHA-3111B <0.01 <0.01
20 | Zinc as Zn mg/l APHA-3111B 0.24 0.26
21 | Chromium (Total as Cr) mg/| APHA-3111B <0.005 <0.005
22 | Arsenic as As mg/l APHA-3114 <0.001 <0.001
23 | Manganese as Mn mg/l APHA-3111B <0.05 <0.05
24 | Cadmium as Cd mg/l APHA-3111B <0.001 <0.001
25 | Oil and grease mg/l APHA-4500D <0.1 <0.1
26 | Total Coliform MPN/100 ml APHA-9230 88 96
AN o o P Mt P
S 1
Prepared by Checked by Authorized Signatory

(Chemist) (Sr.Chemist) (Government Analyst)

Registered Office: P-501, Anupam Apartments East Arjun Nagar, Delhi 110052
Telefax: 011-22301172, 9810032481
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EMTRC LAB

(EMTRC CONSULTANTS PRIVATE LIMITED)
F-86, Road Mo 2, Phase-l, UPSIDC induafrial Area
Masur Guiawathi Road, Ghazibad (LP)-201009
Eecognized by Minkiy of Environmend & Forests, GOV
Vide Noffficafon Mo 5.0.592 (I (8032003 fo O7.03.2018

= S5 1 L —— _—
Dale: [8-05-2014
lzzued To : EMTRC Consuliants Pet. Lid.
L1134, 113, Ansal Plarg, Waishali, Ghemabed
Mams of Project - ACE Mandmi Khundini Limestone Mines

iProduction Capacity Enhancemant)
Vilagse Mandini Khundini, Tehsik Ohamda
Districs-Durg, Chattisgarh

HNatme of Samping - Surfzce Water
Party Code Mo. s ACCITO0E
Ciate of Sample Collection £ 1203-3014
Sampls Collecied by : Boiemtist of EMTRGC
TEST RESULTS
Faramemsrs Onlk Wedod EmrEr rbefore | Dhamoa
confusnce with Ciam
Shivmanh River
1 pH - APHA-4E0] 7.29 736
. CONGRICTry smhos cm EPHE-AE00 RE] 70
| Temperaiure G APHA-4ED] = 7
4 Dissohead Daygen mf APHA-L500C 4.6 42
b TUrDdiy NTO AFHR-Z20a0E | ]
E TolEl Dissolved s0ikls mt APHA- 25408 288 276
7 Suspended soids mg APHA-Z5400 12 10
Toiel Hardness &5 Calily mit APHA-F340C 130 110
BOD mpT APHA-E210-B B2 %]
0 | COD mt APHA-EZ300 4 18
17 | Chionoes a5 Gl mot [ ] ot b2
2 | Calcham 8s Ca ma! APHA-3E008 24 20
z Magnesium as Mg mgd APHA- 35008 7 14,
4 Flounidas ag F mg APHA-E5000 .45 038
E |iroRnasFe mt APHA-31118B 0.0iG 0.018
E | Lead es Po mpT APHA-I1118 <001 =001
17 LoODpea B= LU Rt APHE-ATTTE LI =0
2 | Mamusy 8s Hg m APHA-3112 0.001 =000
O | Nickeies NI mpd APHA-I111B =0.01 =001
0 |ZncEsEn mgt APHA-3TT1E 24 0228
i Chromium {Toksf es Cr) mE APHA-3111 =005 =006
12 | Arsanic as As mid APHA-2114 <0001 <00
23 | MEngenesa e= Mn e APHE-ITTTH =05 =005
24 | Cadmusm &5 Cd mT APHA-J1T1E <0001 =0U0H
26 | Ol and greasa iR APHA-LS000 =01 =01
26 | Totel Colfiarmm WP 100 mi APHA-0ZA0 2] =]
I.
» &
e '
i
Prepared by Checked by Authorzed Slgnatory
{Chamisg {Sr.Chemlsd {Governmeni Analysi)

Registered OMice: P-501, Anupam Apartments East Arjun Nagar, Delhi 110059F
Telefax: 011-22301172, 9810032481
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- TrSTAEPAT—

EMTRC LAB

(EMTRC CONSULTANTS PRIVATE LIMITED)
F-86, Road Mo 2, Phase-|, UPSIDC industrial Area
Masun Gulawathi Road, Ghazibad (UPj-201009
Recognized by Ministry of Environmend & Forests, GOY
Vide Nofficafion No £.0.592 (B) 0032002 to O7.03.2018

Date: 08-06-2014

Iz=ued To - EMTAG Consuliants Pet. Lid.
L1134, 113, Anzel Plars, Varshali, Ghemabed.
Mame of Project - ACC Mandini Khundini Limesione Mines
{Production Capacity Enhancemant)
Wilage- Mandmi Khundini, Teh=i- Dhemda
District-Dwrg, Chattisgarh
Natre of Samping - Soil Cualty
Pary Coda Mo. - ACGH T
Diete of Sample Colisction 12032014
Sampls Callected by : Scientist of EMTRC
S0IL QUALITY TEST RESULT
Farameers Handind zhikuriz | Hardi
Ehundin ACC
i Village | Village i
O
i Bulk Uensiy; g'cm 1.23 1.3 1.2 1.26
2 Colour Brown Hrowm Brown Eroan
3 Cirganic mattar; % 064 o DU DE7
4 pH 7.2 751 7.1 F.a5
5 Texture Handy Loam Sandy Sandy mandy
Losm Loam Loam
B Bicesbonata, 3% 0.044 0056 0.3 0.039
7 Conductnty, pmhos/cm ] 120 T8 [T
a8 Chiorides, % 0.0036 00142 0D o.ot1a
9 |Avedzble Polassum =5 K, [ 1715 1814 1571 1E23
Kg'ha
10 | Awsilable Phosphorus 25 P, | 3729 456 28 413
Kgha
11 | Avziiable Narogen 25 N Egtha [ 1108 1555 1435 1463
Tesi Method: AR
P |II.'|. :'
Prepared by Checked by Aushorized Signatory
{Chemisg | Sr.Chemlsq) {Government Analyst)

Registered Office: P-501, Anupam Apartiments East Arjun Nagar, Delhi 11005F
Telefaw: 011-22301172, 9810032481
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EMTRC LAB

(EMTRC CONSULTANTS PRIVATE LIMITED)
F-£6, Road Neu2, Phase-l, UPSIDEC indusirial Area

Mzsur Gulawathi Road, Ghazibad (UP)-201009

Recognized by Ministry of Environmend & Forests, GO0
Vide Noffficafion Mo S.0.592 (F) 08032003 fo 07032018
- TEs7 AP f-————— ——
Daie: 08-06-2014

District-Durg, Chattesgarh

l==ued To
Neme of Project

{Production
Netme of Samping - Soil Quakty
Party Code Mo. » ACGITO0E

D=zie of Sample Collection 1 12-03-2014

: EMTHC Consultans Pet. Lid.
UMA-113A, 113, Ansal Plaze, Vaishali, Ghemabad.
- ACG Kandini ¥hundmi Limestona Mines

Capacity Enhancemeant)
Willage- Mandini Khundni, Tehzik Dhamda

Sampie Collecied by : Sciantist of EMTRGC
SOIL QUALITY TEST AESULT
Parameters Petharya | Medesara | Polia Diaorjhal
Willage Villzge Village Village

i Buk Densty; gfiom? 137 133 136 1.2
z Coloar Hrowm Brown Hrowm Browmi
3 Cirgarec mattar; % 074 D.52 0168 0.456
4 pH 6.890 738 T2 T34
5 Temture Sandy Dandy Landy sandy

Loam Loam Losm Loam
[ Bicarbonata 3% 0u0305 0034 003r2 D.O1a
7 Conductiviiy, pmhosem 110 oz 110 Ba.
8 Chionides, % 00148 00131 00142 Do
E] Awverable Polassium as K, Kglha 168.1 1528 166.2 1456
10 Awvsilable Phosphons &3 P, Kgha | 348 334 356 324
i1 Aveiable Nirogen 2z N, Rgina 1226 1427 1541 1485
Test Metnod- AT

i |II.'|_- -t I'-'

Preparad by Checked by Aughorized Slgnatory
{Chamisg {Sr.Chemisq | Government Analysti

Registered Office: P-501, Anupam Apartments East Arjun Nagar, Delhi 11005

Telefax: 011-22301172, 9810032481
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EMTRC LAB

{EMTRC CONSULTANTS PRIVATE LIMITED)

Iszued To

Neme of Pmjec

Wehwre of Sampéng

F-6. Road o2, Phase-1, UPSIDC Industrial Area

Masuri Gulawathi Road, Ghazibad (UP)-201009
Eecognized by Minishy of Environment & forests, GO
Vide Nofficafion No 5.0.592 () 08.03.2013 fo 07032018
B ] 1= =1 = =

Date: 08-06-2014

- EMTHC Consuliants Pet. Lid.
UM-113A, 113, Ansel Plazs, Vaishal, Ghensbad

{Production &

ACC Kandini Khundini Limesiona Mines
acity Enhancemant)

Vilage Mandni Khundini, Tehzil Ohamda

District-Durg, Chattisgarh
Ambiant Air Csality Monitoring

Party Code No. ACCITOfoR
Moniloring Location - Pathariye-|, Mime Office
Sampla Collected by - Scienfist of EMTRG
TEST RESULTS
al Dals Peramalers
Na Fhizy, T e Wi On NH:_
[ iy pym’ pym ppm’ pym’ po/m’
1 -T2 4 TE [ (K] [ 20 22
2 02-03-205 8 53 3 B2 4 & ]
k] 09-03-2014 T2 41 &0 2 & 4
4 - 032014 52 a3 45 0. 5 0
5 T 03-2004 7B 45 ] 15.6 ] 4
B 3032004 & E] B2 144 B E
T e [ ] L 132 ] =
B 27032104 Fi] a4 B2 ad B 2
g 01~ - 2107 Th 42 B3 1 & 1]
1] 0202014 ] I Bd 4. ] 7
1 08-04-2014 74 41 X [l 17 1]
2 Dg-14-2014 7B 431 &5 [ il 2
iE T2 E [=4) pa!] 45 128 15 1B
4 16042074 79 a6 3 15.6 1 0
5 2204 2074 76 44 6.2 34 E g
& 23 04 2074 73 EE 48 12 If] 2
7 20042014 74 A2 EE & 2 0
8 2014 [ 35 S8 0. & 2
18 U204 [ k] 45 1232 i 20
2 DE-0&-2014 Fid [5 62 4 1] []
2 L2014 it} =1 X [ T 2
2 L0204 T4 40 58 53 B 0
2 - 210 4 TE 45 &5 . i) 4
24 2052014 [ 30 4.5 4. 1 4
MR [1] st 45 102 i 14
Max 78 [ 3] 16.8 22 24
Averegs 71 EE] 5.7 1410 18 20
i |II o=t |
Prepared Chackad Authorined Si
1cn§hmw 1Sr.l3€l!mgl] | GOVETETENT gm'l

Registered Ofice: P-501, Anupam Apartments East Arjun Nagar, Delhi 110058
Talefax: 011-22301172, 9810032481
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lzzued To

Nzme of Project

Meture of Samping
Party Code Mo.
Monitoring Location

: ENTRC Consultants Put. Lid.

EMTRC LAB

(EMTRC CONSULTANTS PRIVATE LIMITED)
F-88. Road Mo.2, Phase-1, UPSIDC induafrial Area
Maswr Gulawathi Road, Ghazibad |UF)-201009
Recognized by Ministny of Environment & Forests, GOV
Vide Nofficafion Mo S.0.892 (£) 0032013 fo 0032078
——— e s TEST REPOAT- e e e e e e e

Dale: 08082014

Ukt-113A, 113, Ansal Plaza, Vaishali, Gheziabad
- AGG Nandmi Khundmi Limesione Mines

{Production &

city Enhancemsant)

Wilags MNandmi Khundini, Tehsit Dhamda
District-Durg, Chattisgarh

: Ambient Air Chuality Maniloring

: ACGTOMRD
: Pathariya-|, Mine Office

Sampls Collecied by : Scientist of EMTRG
TEST RESULTS
= Cale Perameters
Mo co Borzene BaF Bs ] PD Frea
mgne | pm’ ngm® | ngm’ | ngm | ppm® | Silica
(e}
1 01-03-2014 | 0.14 03 0.0a .23 21 0.18 ]
2 D2-03-3014 | 0.8 d R i [ ] (R ]
E] 080330741 0.13 [{L] 016 [ ] [ ]
4 032004 | 0147 0.5 .12 024 15 016 ]
5 032014 | 018 0.5 .08 047 1.2 0.0 3
3 0022014 | 015 0.2 16 [k 1.7 [RE ]
T 26-03-2014 0.13 0.6 il 0.29 23 .18 T
(] ke AL [e] 0.7 037 13 [ ]
£l 20741 0.3 {1 12 [ ] 1.1 [Ei] T
10 02-04-3014 0.14 i1 . 1B i} a
1 08-04-3014 0.13 03 1B .29 1.3 Q. 7
12 02-04-3014 0.13 {1 .13 [T 1.9 [T} 7
i3 1604301 4 0.15 06 041 1.6 0,08 El
i TE04-0014 | 018 [+ ] ke T2 ] ]
5 iz Tl R L [T L iR {E:] 015 T
16 2-04-2014 0.13 02 k1 0.34 1.5 0.12 T
17 S-04-2014 0.14 /1] 11 0.28 1.6 0.09 ]
13 -04-2014 0.13 [T 13 .37 19 0.18 7
19 DE-06-2014 0.15 o4 08 .34 21 .08 E]
=] TEIE-20Td | 0.9 1] 51 [ 1.3 015 ]
21 TEIEI074 ] 095 {1 KL} ] = 013 ]
=] 3-05-201 4 0.14 Vi 0.id 033 18 a1t ]
= SoE2014 | 013 0.5 ) 020 1. 018 7
24 0052014 | 018 05 14 0.3z 23 0.2 3
Min| 013 0.2 05 (=] 1 [ 7
S IS (L] 016 [ 20 0.2 [:]
Avarege | 0.74 [+3] 12 [ 1.3 13 ]
P '.'ll' = I'.'
1
Prepared by Checked by Aughorizad Signatory
{Chemisg {Sr.Chemisg { Gowernmen: Analystl

Registered Office: P-501, Anupam Apartments East Arjun Nagar, Delhi 11005
Telefax: 011-23301172, 9810032481
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EMTRC LAB

(EMTRC CONSULTANTS PRIVATE LIMITED)
F-8%, Road No_2, Phase-1, UPSIDC induatrial Area
Masuri Gulawathi Road, Ghazibad {UF)-201009
Recognized by Minkdry of Environment & Forests, GO
Vide Nofficafion Mo S.0.502 () 00032012 fo 07002018

e e -1 5o
Dale: 08-06-2014
lzsued To : EMTAC Consuliants Pyt Lid.
L1134, 113, Anzal Plazg, Vaeishali, Ghazabad
Heme of Project - AGC Nandini Khundini Limesione Mines

{Production Capecity Enhancemean)
Vilaps Mandini Khundini, Tehsit Dhamda
Diistrics-Durg, Chattisgarh

Natura of Sampling - Ambiant Air Cuslity Monitoring
Party Goda No. T ACGHTOf
Moniloring Locetion Wandani Khundini Mines
Sample Collected by : Scientist of EMTRG
TEST RESULTS
2r. Dale PErameaiers
Na Phisy Py e N 0o _ T
=il pgm N 2R pam pOm-
1 HIFIE [ilt] & ¥ 145 ] i}
2 Od-03-2014 =4 g 432 9.8 [ [i]
k] -03-2014 [ o 48 142 g 2
4 203D ] 12 50 118 g 2
5 -3 2101 4 ] 3 =0 EX i7 1
B 2313201 4 BB a2 4.3 11.8 1B 12
7 S-S 4] 27 41 0.7 i3 0
] 25-03-2014 [ ] Ed (55 20 o
] 032014 Iz 35 B 4. 1B 2
- 2014 [ Fia'] i 0. 16 [1]
O-04- 2014 70 k] [ 4.2 16 2
1-04-2014 53 ] 48 43 22 1]
13 T2 [} pia!] [¥ K] ] 12
4 18-04- 20014 B2 26 40 1. g B
5 24-04-2011 4 732 3 53 0 ] 12
[ 25-04-201 4 73 24 EX] EF 1 13
7 H-D-2014 [ 26 45 0. -] ]
B 0202004 70 ke 54 24 2 14
18 D820 L B k=] 4.8 102 14 1]
20 OG-0 2001 4 ] 1 48 95 7 i
Fal 4062014 70 14 SE 12.8 1 ]
22 052014 5] 2 4.0 102 B ]
23 1-05-2014 =] 25 40 9.3 E B
24 230204 B0 26 4.0 9.6 16 -]
N BE 25 £l 9.3 14 E
[E 73 36 ] 148 22 14
AVETERE [ EH] 49 11.5 18 i1
vhd T
1
Prepared Checked Authorized S
icr&anisuw 15:.Etem$l] 1Gmmm|irrl|:mu

Registered DMice: P-5001, Anupam Apartments East Arjun Nagar, Delhi 110052
Telefax: 011-22301172, 9810032461
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EMTRC LAB

(EMTRC CONSULTANTS PRIVATE LIMITED)
F-8&, Road Mo.2, Phase-1, UPSIDC industrial Area
Mapur Gulawathi Road, Ghazibad (UP}-201009
Recognized by Minisfry of Environment & Forests, GOI
Vide Nofficafion fo 500,592 () 08032003 fo 07032018

—  TESTREPOAT

Isswed To

Name of Project

Watume of Sampling
Party Gode No.
Monitoring Location
Sampis Collected by

Date: 08-D&-2014

EMTHC Consulients Pet. Lid.
Lik-113A, 113, Ansal Plaza, Veishali, Ghenabad

- AGC Mandini Khundni Limesiona Mines

{Producticn Capscity Enhancemant)
Vilage Nandmi Khundni, Tehsi Dhamda
Districs- Durg, Ghattisgarh

- Ambiant Air Cheality Monitoring
S AGGITOM 2

Mandani Khundni Mines

- Boientist of EMTRC

TEST RESULTS
ar. Dale Paramets
Mo CO_ [ Bemane EaF [3 N PO [ FreeSilca
mgrr | ngm’ | ngm’ | sy | moim fagim]
1 FOFAAL ] Ais (] 0.1 [1F] 12 [ [
2 04-03-2044 | O [v1] 006 [RE] (i R 4
3 11-03-2014 1§ 04 LT o 1.6 011 3
- 12-03-2074 'K (1] 0.12 0.24 oa 009 5
5 21-03-2014 [FR 03 0.08 0.35 16 01 4
b 2203204 | O [F1] 0.14 .18 12 007 B
T 20T | AT ‘] WLIF [1KE] 1.7 01 [
B 20032014 | D43 [/ [il] aH 132 006 4
g 03042094 | 0146 0E Q. 036 19 0.11 [
04-04-2014 | O [ il o3 11 012 [
10042004 [ O i1 0.8 a18 V] oae 4
11-04-2094 [ 0L 05 0.1 [iFrj 15 0.11 7
1d 17-048-2004 L1 (i) .1d 34 1.8 U1e £
4 18-04-2074 015 [ 0.06 .31 14 12 [
B 24042014 | 13 05 006 0.28 i3 g 4
& 25042074 | 0u14 0LE 0.1 [N 1 14 5
T 01-0F2094 | 016 [ [ili7 0.3 13 L1 i
] 02052004 | D13 05 0.1 0.2 /] 0.6 4
i) OEOF20L [ 0d 1] [ - 09 013 [
20 08-0520%4 | D43 i1 .08 [l 1 12 [
H 14052014 | 013 02 .13 0.H 16 013 4
22 15052014 013 04 0.06 029 13 0.1B 4
23 21-052014 014 0e 0.05 .27 0.7 D12 5
24 22-052014 015 i1 0.08 0.18 1.4 013 [
L] 013 (1 ¥ RS 018 [{i) 0.0 ]
Max | 018 i1 0.14 036 19 LiE T
AvedEpa | 0u1d [ 008 [ i3 011 []
I
) 3
i 3
i
Prepared Chacked Authorzed S
tcrhgsanlsﬁw -{Sr.l:hemgl mmrrunmnmu

Registered Ofice: P-501, Anupam Apartments East Arjun Nagar, Delhi 11005F
Telefax: 011-23301172, 9810032481
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—_—_— TESTREPOAT——— e

lz=ued To

-85, Road Mo 2, Phase-1, UPSIDC indusdriat Area
Masuri Gulawathi Road, Ghazibad (UP)-201009
Recognized by Mintdry of Envionment & Forests, GO

EMTRC LAB
(EMTRC CONSULTANTS PRIVATE LIMITED)

Vide Noffficafion No S.0.5%2 (£) 08032013 fo 07052008

heme of Projedt

Nature of Sampling

Date: 08062014

: EMTAC Consultants Pyt. Lid.
1134, 113, Ansal Plaza, Veishali, Ghesabed.

- AIGG Nandmi Khundmi Limestone Mines

{Production Capecity Enhancemant)

Willage- Mandini Khundmni, Tehsi Dhamda

District-Daurg, Chattisgarh
- Ambiant Air Quality Maonitoring

Party Code No. L ACGITIME
Monitoring Location : Hardi Villags
Sampia Collected by : Scientist of EMTRG
TEST RESULTS
Sr. Mo Dale Paremelers
Pl Ph S0z W, O _ HH;_
=il BT gy | pom | gom’ | pgm’
1 O30 [543 i) 50 115 1B 14
2 02032014 B 24 42 oz 14 1
e 08-03-2014 ET 25 49 V] 16 1
4 10-03-2014 =] 25 45 02 14 1
[ 18-03-2044 B2 27 EE 13 14 1
3 20-03-2014 B6 ] 4.1 0.g 1E 1
[ 2042014 ] 22 45 112 12 12
g 27-03-204 [ 23 45 8.E B 14
-] 01-04-2074 BT 24 50 02 [ 1
in O2-04-2074 1] 25 40 8.0 "] 1
11 0B-04-2014 B& 2 48 14.3 a8 1
12 08-04-2014 B1 28 4.2 iE 12 18
] 103200 [ 24 4.4 T0E 12 1z
14 16-04-204 ] 23 B2 120 & 4
15 22-04-20 B9 25 45 9.E B g
1] 23-04-201 Bt ] 48 11.2 4 g
7 20-04-20114 BB 23 41 8.2 12 14
18 3-04-2014 ] 25 4.6 e 14 16
k] [ L B2 27 52 112 & 12
i 0052014 ] 24 4.8 8.E 2
H L 062014 5 28 (] 112 []
=2 05204 ] 6 43 108 g
= 052014 [} 2 52 08 [
24 20-05-2{014 BT 24 40 0.0 1B 14
Kin B oz £ -] 12 12
Kiax EE 20 [ 14.3 20 18
Aeerage | B0 3 48 105 15 15
P T
1
Prepared Chacked Aushorzed Signatory
1Chl|:Ia11]aﬁ " 15r.mm|h511l.| { Gowarmmant irlal'ﬁrl

Registered Ofice: P-501, Anupam Apartments East Arjun Nagar, Delhi 11005F

Telefa: 011-223011732, 9810032481
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EMTRC LAB

(EMTRC CONSULTANTS PRIVATE LIMITED)
F-86, Rioad Mo_2, Phase-1, UPSIDC indusfrial Area
Masur Gulawathi Road, Ghazibad (UP}-201009
Recognized by Minisy of Envionment & Forests, GO0
Vide Nofficafion Mo 5.0.592 (6 08032003 o OT.03.2008

e o T EST REFDR T s e
Dale: 08-06-2014
|zzued To : EMTRC CGonsuliants Pet. Lid.
LA-113A, 113, Ansal Plaze, Veishali, Ghanabed
Meme of Project - AGT Nandini Khundmi Limesiona Mines

{Prmoduction Capacity Enhancemant)
Villaga- Mandini Khundmni, Tehzit Dhamda
Diistrict-Durg, Chatfesgarh

Netwme of Samping - Ambiant Air Cuality Monitaring
Party Coda Mo, - ACCITOA
Monrioring Location : Hardi Villzga
Sampla Collecied by : Scienfist of EMTRC
TEST RESULTS
S Dale PEEMEies
I [=3] Barzere EaP AB M [ Free Silica
m.",:l ;J;,m:l Ny Fl:| oy I_I.I:l ey IT!"' ;.@'l"l: I:;_ip.l_":l:_
1 O-0EAITd | 0.9F (3] 1Tk [} 1R L2 [
2 02-03-2014 011 05 008 o2 11 [ B
] 03-03-3014 0.13 02 005 0. 0B [RliE]
4 10-03-201 4 0.12 04 004 5 1 [V k]
& 19-03-3014 0.12 [WE] 006 0. iz 0od [
B 20032014 0.1 02 (BN F 0. 1.1 006 4
T er-l-2014 013 [ 006 [iFf] L] [ v
B 27-03-2014 0.11 [ o2 o2 B [ 5
g 01-04-2014 013 /K] 003 013 & (RS ]
[2-04-3014 011 [T 0.05 015 B [Pl b
0a-0ud-014 0.11 03 oav 018 2 (/] b
03-0ud-2014 0.12 D2 0.1 [{RE] 3 /K] [
13 02014 0.1 07 [T [B4] 0E 006 4
4 fE-0ut- 3014 a.12 [{K] 0.08 [ 4 (5] &
5 22-04-3014 0.1z o2 0.05 o B D7 &
B 23-04-3014 0.11 03 004 0. ] 0.1z 5
7 29-04-3014 0.13 /1] 0.08 D ] 011 ri
B 30-0-2014 0.13 03 0.05 02 8 0.05 ]
k] [ERER i ISR 03 [ Lid 1z LiZ b
20 Di-0E-3014 012 /K] oa7 016 0.E [ [
2 1202014 0.11 [ ooz oz 4 008 [
2 13-D5-2014 013 02 0,09 015 [ 012 7
= 19-D5-201 4 0.11 o3 004 023 7 [l [
24 20-05-3014 0.12 [ 006 [“RL] A [RE] [
Min| 017 5] 1 TR 013 0.4 {7} E]
Max| 043 05 a1 026 1.2 014 ]
Ayerage 0.1z 03 006 [fR 1] 0.e [EN] []
|
\'.
MR,
Freparea oy Checked by Authorzed Signatory
{Chemisg (Sr.Chemisd | Governmant Analyst)

Registered Ofice: P-501, Anupam Apartments East Arjun Nagar, Delhi 110058
Talefax: 011-22301172, 9810032481
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EMTRC LAB

(EMTRC CONSULTANTS PRIVATE LTMITED)

F-66. Road Mo_2, Phase-1, UPSIDC indusirial Area
Masurn Gulawathi Road, Ghazibad {UP)-201009

Recognized by Minisiy of Environment & Forests, GOI
Vide Nofficafion No £.0.592 () 08.03.2013 fo 01032008
] == 1 B

Date: 08-06- 2014

Issued To - EMTAG Consulianis Pvt. Lid.
UM-113A, 113, Ansal Plazs, Veshal, Ghazmabed.
Mama of Project - ACGC Mandini Xhundmni Limestona Mines
{Production Capacity Enhancemant)
Village- Mandini Khundini, Tehstk Dhamda
District Durg, Chattisgarh
Meture of Bampéng - Ambiant Air Ciuality Maniloring
Parly Code No. CACCITIS
Monitoring Location : Girholz Village
Bample Caollected by : Scientist of EMTRC
TEST RESULTS
SI Ciale ParEmalers
Ko =T PhE 0 N 0z N,
! m'm’ i’ ppAm’ pm® pgm®
1 200 [ ] Bd ER:] 20 20
E 032014 3] 24 4.3 10.5 4 g
3 -OF2014 [ 2 52 10.2 3 3
E - 03-2101 4 B2 24 45 9.5 B g
5 32014 [ 7 48 K] E 0
[ 22- 032014 [ 4 [N 106 1] 2
T 20T [ ] ] 118 18 Tl
[ 03-2014 pit] o [ ] 122 0 []
g 03-04-20r14 ] 20 [ 106 [] 7]
- - D14 B 22 4.0 Al B 0
O-04-20r1 4 =] 2 &E 123 g []
1-04-20014 B4 25 58 11.8 3 4
3 Trlems 23 1] EZ 08 L i)
2 1E-0- 201 4 ED 23 iz 136 1B 2
5 28 - 2101 4 [ 24 [¥] 11.8 [ 4
[ 26 2101 4 BB 22 45 9.4 4 0
7 H-0F2014 [ 25 4B 12.2 [ 4
] 02-05-2014 3 20 52 13.8 E] [
10 il 2] pia!] E5 113 1B T4
20 09-05-2014 BE 2 40 10.0 14 []
21 & 052014 B 3 48 10.2 16 0
22 E 052014 EE =] 410 EE: 14 4
23 1-05- 2014 [ ] X 126 17 0
24 23-0-2014 B2 24 4.3 a2 16 2
Wi B o 4 iES 14
Max fiv] o [ ] 20 22
Fe ] ] 26 49 T 17 2
[ 1:'
i
Prepared by Checked by Authorized Signatory
{Chemisy {Sr.chemisg {Governmen: Analyst]

Registered Ofice: P-501, Anupam Apartments East Arjun Nagar, Delhi 110052

Telefax: 011-22301172, 9810032481
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EMTRC LAB

{EMTRC CONSULTANTS PRIVATE LIMITED)

F-&6, Roaid No2, Phase-1, UPSIDC industrial Area

Mapur Gulawathi Road, Ghazibad (UP}-201009

Recognized by Minkshy of Environment & Forests, GOV

Vide Nofificafion No £.0.592 [E) DL.03.2003 fo 07022018
—  TESTREPOAT—— e

lzsued To

Kame of Project

Wature of Samping

Data: 08-06-2014

: EMTHG Gonsuliants Pyt Lid.

LUM-113A, 113, Ansal Plaza, Vaishali, Ghensbad
- MGG Nandini Khundmi Limesiona Mines
{Pmduction Capacity Enhancament)
Vilage Mandni }{I'gru:h:i. Tehsik Dhamda
District-Durg, Chattisgarh
- Ambient Air Cuslity Monitoring

Party Code Mo. - AGGITOME
Monitoring Location : Girhola Vilags
Sampla Collected by : Scienfist of EMTRGC
TEST RESULTS
oI, Data PAEMEETs
Ha TO_ | oemens | BaP BE_| N Pb | FreeSilica
mym | gpwm® | mya’ | egim? | e | egm® | g
1 D3-03-2014 5 0.4 0.13 L.22 [ 0.16 4
2 C4-03-2014 13 [13 0.04 024 <X 0.33 3
3 11-03-2014 LT 0.3 0.06 .22 e L.11 T
[} e[ IOF [} [enl:] i [1E:] K] [
5 -] T [1Ri] 0105 1 14 013 [
[ Z2-03-2014 16 06 oog .20 [1} 0.0o [
Fi 28-03-2014 13 04 004 124 [1 .12 [
] 20-03-2014 14 03 006 018 1. .16 5
g 03-04-201 4 .17 05 011 .22 1. 008 T
] ETda0id | 0% [ L) = AR ] L
i THE=14 | 03k [ [ PEE] o O E] 3
2 11-04-2014 0.14 0.5 012 .22 A 054 5
] 17-04-301 4 016 a3 ] 024 1 0.0e [
4 1802014 12 0.4 006 028 -3 016 4
5 24-0t-2014 14 03 012 .22 I 012 5§
& ZErDd-2014 .16 [l 005 .18 [AE: 01 [
17 -IE-A01d ] 013 [1E:] B Kl 2 12 0.oE q
g C2-05-2014 16 0.4 004 .24 a o.11 [
E DE05-2014 | 013 0.6 0.08 0.22 0.13 4
] DR0E2014 | 014 0.3 0.06 .26 0.1 5
1 14052014 | [.13 (i3 007 022 L 0.16 4
] 1Eee0id | 006 0.4 0.1 123 i3 0.1 5
3 2 1-0-201d 017 ['E] ) 023 [E LOF T
24 2052014 0.1 [1] 004 .22 1.1 .13 4
NN 01 [i] 0.04 .1 (il .06 3
MEx . 17 [1] 0.13 . 1.4 16 T
Average 0. 16 04 0.08 (.22 1.0 [ 12 [
- - !
A=
1
Freparea oy Checkad by Authorized Si
{Chemisg |Sr.Chemisq) {Governmen: Analyst)

Registerad OfMice: P-501, Anupam

East Arjun Nagar, Delhi 110052

Telefan: 011-22301172, 9810032461
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EMTRC LAB

(EMTRC CONSULTANTS PRIVATE LIMITED)
F-8&, Road Mo 2, Phase-l, UPSIDC indusfrial Area
Maswn Gulawathi Road. Ghazibad {UP)-201009
Recognized by Minishy of Environment & Forests, GOV
Vide Nofffficafion Mo 5.0.5%2 (£) 0032013 fo ORLOL2008

RS 1 £ < | e ——
Data: 0B-DE-2014
|zsued To : ENTRG Gonsultants Put. Lid.
UME-113A, 113, Ansal Plaza, Vaishali, Ghenabad
Mame of Project - AGT Nandini Khundmi Limestona Mines

{Pmoduction Capacity Enhancement)
Wilaga Mandmni Khundini, Tehsi Dhamda
Digtrct-Durg, Chattisgarh

Watume of Samping - Ambiant Air Cuslity Moniioring
Party Code Mo. CACGITOAT
Monitoring Location - Ahiwara Village
Sampla Collectad by - Sciendist of EMTRG
TEST RESULTS
S Dale Pemamalers
Ka P Pz, = R, 0 TH;_
,g'n%' pgm g/ pgm’ pom’ pgm
i - g ] b 4.3 128 it ki
2 02-03-204 [ kx| [ 35 [ 1]
a 09-03-2014 B2 26 45 a. B 4
4 -13-201 4 i ] T2 8.2 2 []
5 3-013- 301 4 T2 35 &5 2. ] 1]
[ A-03-20 B al 4.3 0.2 & 2
7 U204 3 2 45 10k 15 ot
] I7-[3- 301 4 ] 30 ] 12.8 16 B
g -0 3011 4 B 28 B2 9.8 g 2
1] [2-0a8-2001 4 Fi 28 7.5 7.5 [ 4
1 08-04-20174 [ 26 45 2.2 B g
7 09042014 T4 36 62 5.2 1] 4
13 TS 1] 2 [ L] fid i
[] 16-04-2014 [ 1 54 [ g 2
5 204 2 4 (] T [ ¥ g 4
B T 9014 i 3 3 1 5 E
7 2004211 4 Th 40 £ . ] ]
) -04-2014 £2 33 52 5 -] 0
14 U UE-2in S [ 24 4E 124 16 4
20 052014 B2 26 48 2.4 16 4
F L DE- 2014 [ 30 22 2. [ &
& e 2004 7z EE] a4 . [] #d
i 0201 4 ] 2 £ 1.2 [ 2f
24 206201 4 [ a0 [ 1. [ 22
&in 1] ] [¥ L] fi] 1E
[TES 76 4l 75 18.2 22 an
AvErems ] 12 BE 136 i 3
P
lI |
FrEparea oy Checked by Authorized Signatory
{Chemisg {Sr.Chemi=q | Governmant Analyst)

Registered Office: P-501, Anupam Apartments East Arjun Nagar, Delhl 110052
Telefax: 011-22301172, 9810032481
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EMTRC LAB

(EMTRC CONSULTANTS PRIVATE LIMITED)
F-86, Road No 2, Phase-1, UPSIDC Indusfrial Area
Mazsun Gulawathi Road Ghazibad (UP-201008
Recognived by Mindsiry of Envionment & Forests, GOU
Vide Noffficafion Mo S.0.8%2 (£) 08032013 fo G7.03. 2018

SR, 1 2 1 3 S ——
Date: 08-D&-2014
lszwed To : EMTRC Consuliams Pyt, Lid.
U-113A, 113, Ansal Plaza, Vaishal, Gharabad
Keme of Projec = AGG Nandini Khundmi Limestone Mines

{Producticn Capacity Enhancemant)
Vilaga Mandini Khundini, Tehsit Dhamda
District-Durg, Chattisgarh

Metwme of Samping - Ambient Air Cheality Monitoring
Party Code Mo, - ACGITONME
Monitoring Location Ahiwara Village
Sampla Collected by * Sciendist of EMTRC
TEST RESULTS
=T Cale Parametars
hio TO_ | Dergene | GaP_ | Az | W P | Free i
mgm® |y ngm® | ng'm? | g | pgem? fupm’)
1 0032004 | o0 (] 021 [ 2. 013
2 02-03-2094 | 0.18 oy a.t9 0.34 2. 16
3 0803201 4 026 [VE] 023 iy 2.7 .19
4 10032014 0.18 o 0.2 026 24 021 5
B 1803 201 4 0.31 [VE:] [TF3] 034 a.1 (TF=] [
[ ot g e e T E N [y [} {5 2 | K[ [
7 2503-20id | 0.24 il 022 0.2 2 014 7
[] 7-03-3004 | @ [VE:] [F 0.35 26 016 5
-] M-04-2004 | QO [VE] 033 04 a5 ¥ [
10 02042014 | 0.5 0.7 026 0.28 17 21 3
1 08-042074 | 018 (] 0.24 034 28 025 4
1= e | 0% ] ] 15 3T = T
2 FO2004 | O3 [T [TF4] 033 4. 0.2 B
4 B Oad-2004 03 il 023 ] 2 0.73 [
B 22042004 | 0.18 (] 017 L4 4. ¥ b
[ 23042004 | 036 V] 020 N a. .18 B
7 25-04-2004 | 029 0y 016 043 3. 17 T
1B THEF [ 08 (L] 0ig L35 a3 R E] 5
El O5052004 | 033 0.7 023 0.25 ad 022 B
0 DEDE20id | 03 0.4 0.21 41 24 Ed 7
1 L& 2004 | 036 [ 026 3 El .13 B
2 FOE2004 | 0.18 08 a.1e ¥ 2. 015 b
3 HOE2004 | 0.24 [VE] [F] .33 1. 0.16 B
ad arFbraois | 018 T [ 047 28 IET i
Min| 016 (1T} 016 03 17 013 4
Max | 038 09 026 043 a9 0.2 1]
Avecege | 034 V] [TF] 036 2.8 0.19 [
[
ks T
II
Freparsa oy Checkad by Aushaorized Signatory
(Chemisg (| Sr.chemisd {Government: Analyst)

Registerad Ofica: P-501, Anupam Apartments East Arjun Nagar, Deihi 110057
Telbefax: 011-22301172, 9810032481
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EMTRC LAB

(EMTRC CONSULTANTS PRIVATE LIMITED)

F-£5, Road Mo.2, Phase-1, UPSIDC industrial Area

Mapwri Gulawathi Road, Ghazibad (UP}-201002

#ecognied by Minidny of Environment & Foresh, GOJ
Vide Nofficafion No 50,502 (1) 08032003 fo 07.03.2018
-~ =

Dale: 08-0e-2014

Issued To : EMTAC Comsultanis Pet. Lid.
L1134, 113, Ansal Plaza, Vaishall, Ghanabed
Nama of Pmject : AGC Nandini Khundini Limestone Mines
{Pmoduction ity Enhanceman}
Vilape Mandmi Khundini, Tehsd Dhamda
District-Duryg, Chattisgarh
Mature of Samping > Ambiant Air Quality Monitoring
Party Coda No. - ACCHoAe
Meonitoring Location : Poliz Vilage
Sample Callecled by Scientist of EMTRC
TEST RESULTS
S Ciate Peramalers
Mo pu#‘ T S0y NG, On MH;
S pgim’ g ppm’ pg'm pgm”
1 O-0F A4 =] 1] 45 110 1B 20
02-03-2014 [ 25 4.4 a0 4 ]
09-03-2014 i 28 43 11.6 b [
£ 1032014 i x| 40 340 4 ]
5 19-03-3014 [=1] 24 48 94 16 o
B 2-03-2014 GE 26 4.3 133 14 2
T i S 1] ] 41 L 12 &
] Z7-03-2011 4 =] 3] 44 13.8 0 E
] -0 201 2 55 E 4.5 4.2 4 2
0 02-D4-201 4 B0 4 4.5 0.4 [ o
1 08-0- 2014 [ 26 48 [E 2 E
2 09052004 BB 28 54 1.2 [ 3
13 TFE-20is %] 20 52 108 il it
4 16-04-2074 ] 29 48 10.6 [] ]
5 234201 4 BE 26 4.5 98 b [
& 290 201 4 [ 22 42 92 4 i)
7 20-0d- 201 4 B& 24 40 10.8 b g
) 30-04- 2011 4 =] 23 52 1.6 1 ]
i) U0 2004 =] 1] 56 132 20 20
20 DE- 052004 [ 2f =z 0.5 [ 22
2 - 052004 [ 28 E FE [] 23
Fr 052014 [i 25 48 . 4 22
2 b 052014 [ 24 45 0.2 2 20
2 - 06-2014 1] 2 4.0 a0 [ 3
iR BE ] ] ] 12 1&
Max =] a0 B8 13.8 20 23
Averege E3 25 44 10.8 1B ji:]
(AR ¥
v
Prepared by Checked by Authoried S
{Chemisg | Sr.Chemist) | Government Analyst)

Registered Ofice: P-501, Anupam Apartments East Arjun Nagar, Deihi 110058

Talefax: 011-22301172, 9810032461
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EMTRC LAB

(EMTRC CONSULTANTS PRIVATE LIMITED)
F-66. Road Mo 2, Phase-l, UPSIDC Indusdrial Area
Masuri Gulawathi Road, Ghazibad (UF)-201009
Recognized by Minisfry of Environment & Forests, GO
Vide Nofficafion Mo 5.0.592 () 08032003 o 07.00.2008

—_— - TEST REPOAT— - — -
Dale: 08062014
l==wed To - EMTAG Gonsulianis Pyt Lid.
LUME-113A, 113, Ansal Plaza, Veishal, Ghenabad.
Name of Project - ACT Nandini Khundmni Limesiona Mines

{Pmduction Capacity Enhancemeant)
Village Mandmi Khundini, Tehsi- Dhamda
Diistrict-Durg, Chattisgarh

Wetwme of Samping - Ambient Air Cuality Monitoring
Party Code MNo. cACGGTo20
Monitoring Location - Polia Vilaga
Sampia Collectad by : Scienfist of EMTRC
TEST RESULTS
I Dada Parameiams
ha T Derzene | DaP. | A5 | Wi | PO | Feesiem
mgm pgm’ ng m- i | ngm | ey’ {mpam™)
01-0320%4 | 013 ] 0.06 .28 1.3 K] [
02032074 | 013 0. 0.02 F=] 0.4 0.0 L
03032014 | 015 0.5 014 16 1.4 0.09 b
K TR [V o.d 016 0.73 [1E:] 011 B
b TR | I3 03 ['K] 02T 1 0.0% b
[ 20-03-2014 [§F] 0.3 0.12 .16 0.8 008 4
¥ 26-03-2014 /K] LB 04e 0.2 04 0.0 2
1] IT-03-2034 013 0.4 0.12 0.24 12 011 4
] 01-04-2014 [ 3 [ 013 06 0.0% b
1 [ EE N 03 (i) 1 1] e T
11 O0&E0d [ I0F 04 012 .13 [IE] 0.0L 5
03042014 | 015 0.5 011 026 07 0.1 B
15042074 | 094 I 0.08 024 0.8 0.07 ]
I 16042004 | 013 L5 0.06 0.2 07 .06 4
g 22-04-2074 14 E] Q.06 016 13 [ K] &
b 23042014 [ K] 06 .11 0.2 0.4 0.3 2
L D EE N S E [l 013 1] [1K:] i KE] ]
18 30-04- 2014 i3 4 00 (] 12 011 4
18 05052014 (515 E Q.1 02 14 006 &
2 Of-05-2014 012 ¥ 006 03 0.8 014 4
il 12052044 /K] E a4 0.1 0.4 0.1 2
22 13-05-2044 013 0.4 0.11 013 0.6 0.0 4
] THOF2d | s 5 (K [1E<5] T3 (k] 1
24 2052014 | 093 [RE] 016 0.8 0.06 E]
KN /5] [ 0.13 0.4 2
Max | DLIS ! 016 0.28 14 14 b
Averape | 013 0.4 (K1Y 121 0.8 007 ]
i
i B
1
FrEparea oy Checked by Authorized Signatory
{Chesmish {Sr.Chemisd) | Gowernmant Analysi)

Registered OMice: P-501, Anupam Apartments East Arjun Nagar, Delhi 110052
Telefax: 011-22301172, 9810032481
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EMTRC LAB

(EMTRC CONSULTANTS PRIVATE LIMITED)

F-6&. Road No_2, Phase-1, UPSIDC indusfrial Arsa

Mazsur Gulawathi Road, Ghazibad {UP)-201 009
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Hydrogeological Report on groundwater availability and rainwater harvesting and 2014-15
artificial recharge measures for groundwater recharge in Nandini Khundini
limestone mine area, district Durg, Chhattisgarh

EXECUTIVE SUMMARY

Nandini Khundini limestone mines has a mineable reserve of 43.74 million tons of cement grade
limestone; as such the life of this mine based on enhanced mining is around 45 years. The deepest level
to which the mine activity would be carried out is 60 meter below ground level. The mining area at
Nandini Khundini is separated from Pathariya-l by 950 m and Patharia-ll by 450 m. Mining lease of 53.57
hectares area was granted by the MP State Government in the year 1971 to Bhilai Steel Plant and was
denotified later. This mining lease was granted to ACC by Chhattisgarh Government in the year 2008.

Mining is proposed to be carried out by opencast method of mining by Shovel Tipper combination and is
mechanised. The limestone from the mine will be transported to the limestone crusher located in the
Jamul mines at a distance of about 20 km. Transportation of ore and other materials will be done using
tippers. The Nandini mine is located north latitude 21° 23’ 20.6” & east longitude of 81° 23’ 16”. The mine
is connected by Bhilai and Durg by asphalt roads. Durg railway station is located about 20 km from
Nandini. The mines is connected to important cities & towns by a network of National & State Highways.
The National Highway No.6 from Mumbai to Kolkata passes through Bhilai - Durg. The mine site is at a
distance of approximately 28 km from Bhilai, the nearest town. The nearest airport is at Raipur about 70
km from the mine site. Nandini mine is well connected with Jamul Township, Bhilai, Durg and Dhamdha
by road. The cement plant site at Jamul is about 22 km in south direction of the mine site.

Water is required for mining operations mainly for sprinkling on haulage roads and at faces for
suppression of dust and plantation. Water is also required for washing and servicing utilities for
equipment. Water requirement for the mines is 20 m3/day (dust suppression and plantation). Mine water
harvested in rainy reason will be used. The drinking water requirement of the workers will be met by water
supply tankers. Ground water will not be drawn for mining operations.

The investigated area is characterized geomorphologically by peniplain of carbonate and argillaceous
rocks. The general elevation varies from 270 to 294 m amsl. The area is having gentle contour
separation. Geologically the entire study area is mainly occupied by Chandi limestone of Raipur Group of
Mesoproterozoic age. Chhattisgarh Supergroup comprises of un-metamorphosed, structurally
undisturbed marine sedimentary rocks and is equivalent to lower Vindhyan rocks and Kurnul rocks of
North and South India respectively. Hydrogeologically the rocks of the study area are grouped into hard
rock category as the secondary porosity in these rocks much dominated over primary porosity. The
ground water occurrence in these limestone are mainly restricted in weathered part and cavernous and
fractured zone in unconfined to semi-confined condition.

The ground water level in core zone varies from 1.5 to 20.8 mbgl in Post monsoon (i.e November 2014)
and between 2.0 and 23.33 mbgl in pre monsoon (May/June 2014). The ground water level near the mine
remains within 23.33 m in pre monsoon and within 11.2 m in post monsoon period. The Chandi
limestones are considered one of the best aquifer in this region. These thickly stratified carbonates are
having prolific development of cavernous zone below weathered top layer. The caverns are dominant in
upper 90 m zone, mainly filled with residual clays. However cavernous are found up to 150 m depth in
these limestone. The drill time discharge for these limestones varies from seepage to as high as 20 Ips
excluding massive area. The average discharge remains between 2 and 7 Ips for a moderate drawdown
of 10-25 m. The transmissivity of these limestone ranges from 1 to 250 m2/day with moderate storativity
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0.003 to 0.000025. This aquifer is being tapped for irrigation purpose. Ground water development in the
area is moderate to good. It is estimated to be 68.05% of the available resource potential and hence the
area falls under the safe category.

Ground water development in the three blocks coming under study area (core and buffer zone) is
reported to be above 75% in Durg and Dhamdha blocks and these blocks fall under Semi-Critical
Category and 66% (Safe) for Berla block. Out of total irrigated area in the study area, the contribution of
ground water irrigation is about 2900 ha. As the ground water development in the study area is about to
touch the semi-critical category, more emphasis is given towards groundwater conservation.

There will not be any additional impact on land use. There are no natural watercourses within the mining
lease area. The lease area is almost flat with a gentle slope towards West. The rainwater from the entire
leasehold area flows East to West and reaches Shivnath river. The nallahs outside the ML area remains
dry in all seasons except in rainy season. Some of the accumulated water in the working pit, due to rains
or otherwise will be pumped out to temporarily abandoned pits, which has been converted into water
reservoir. During the non-monsoon and monsoon seasons, the water harvested in the mine pits will be
used mainly for plantation and dust control. Some water will be also released into the surface drainage
channels and as a consequence some increase in flow quantities may be noticed during monsoon. As
there is no toxic substance being discharged, there is no adverse effect on the water regime.

The radius of influence of dewatering from the mine in summer is found to be not more than 200-300 m in
calcareous rock formation of the area. As there are no extraction structures within 300 m radius of mine
and the aquifer is having moderate hydraulic parameters, impact on ground water of the area will be
limited in extent.

As per the requirement groundwater modeling has been initiated for the core zone area taking the
watershed as boundary to keep watch on the impact of dewatering from mine out area. The water table in
the study area is as low as 1 m below ground level during monsoon period and about 23.33 m below
ground in summer season as recorded in nearby wells as well as excavated pits. As per the water level
data of the observation wells existing in neighboring villages there is negligible fall in water table or
change in quantity. Farmers are taking wheat and sugarcane, gram and vegetables in the surrounding
villages of Kerali, Kanharpui, Basni, Khapri, Dhaur, Kokri, Samoda, , Rawledih and Nandori.

Moreover, rainwater harvesting through abundant mine pits is recharging about 303 ha.m of water every
year. This will further reduce the impact of dewatering and provide source of continuous recharge. As per
the information of the farmers of Pathariya and Sohgaon villages the sustainability of theirs abstraction
structures has increase because of the recharge of the ground water by this reservoir. There is no change
in surface or ground water quality however rainwater harvesting has dilution effect on the ground water of
the surrounding area to the mine lease. Comparison with baseline data and that of government agencies
also shows the same. The fractures created due to mining activity in the local rocks will also enhance the
natural recharge in the area.

Constant monitoring of ground water levels and quality is proposed during coming years. It can be
concluded that mine expansion activities within the mine lease area will not have any deleterious effect on
the ground water regime of the area.

EMTRC Consultants Pvt Ltd. Delhi Page 5

189



Hydrogeological Report on groundwater availability and rainwater harvesting and 2014-15
artificial recharge measures for groundwater recharge in Nandini Khundini
limestone mine area, district Durg, Chhattisgarh

1.0 INTRODUCTION

The mining area at Nandini Khundini separated from Pathariya-l by a meager distance of 950 m and
Patharia-1l by 450 m.A mining lease of 53.57 hectares area was granted by the State Government in the
year 1971 to Bhilai Steel plant and was denotified and granted to ACC in the year 2008. The Nandini
Khundini has a mineable reserve of 43.74 million tonnes of cement grade limestone (UNFC111
Reserves); as such the life of these mine based on enhanced mining is around 45 years. The deepest
level to which the mine activity would be carried out is 60 m below the ground level of 284m amsl. The
mining is being carried out by opencast method of mining by Shovel Tipper combination and is
mechanised. The limestone from these mines are transported to the limestone crusher located in the
cement plant area at a distance of about 25 km. Transportation of ore and other materials is done by
using tippers/trucks.

Water is required for mining operations/establishment mainly for sprinkling on haulage roads and at faces
for suppression of dust and plantation. Water is also required for washing and servicing utilities for
equipment. Water requirement for the existing mines is about 12 m3/day. Mine water harvested in rainy
reason will be used

For obtaining environmental clearance for the enhanced limestone production capacity of the mine
Hydrogeological Report has been prepared. The objective of this report is to review the present ground
water regime and resources and to assess the impact of dewatering due to present and additional
limestone mining, if any, and to suggest corrective measures as required and maximize the benefits. Field
studies were carried out in core area comprising existing mines as well as in the buffer zone falling within
10 km radius from Nandini Khundini and Pathariya Limestone Mines (Lease | & Lease Il). Dug wells and
hand pumps/Bore wells were inventoried at different locations and observation wells network was
established for carrying out periodic monitoring of water levels in the future. Water samples were
collected from different types of ground water abstraction structures occurring in varied geological and
hydrogeological environs and also from mine area and surface water bodies.

Local and Regional Geology, topography, drainage pattern, land use and cropping pattern were studied in
the field. Data was also collected from State and Central Govt. offices to correlate with field information
and for precise assessment of ground water resources of the area. Efforts are made to calculate the
ground water resources (as on 2013) for the buffer zone based on 1997 norms of GEC. Ground water
modeling has been initiated for the core zone and surrounding 5 km area of mines to predict the impact of
dewatering from mines as well as by rain water harvesting and artificial recharge to ground water work
undertaken in the area.

1.1 LOCATION

Jamul Cement Works started its production in the year 1965 with an installed capacity of 2.5 lakh tonnes
of cement per annum. At present clinkerisation is done in three kilns having capacity of 2300 tonnes/day
(TPD) in order to manufacture 6.33 LTA clinker. At present, capacity of the plant is 15.80 LTA of slag
cement. NandiniKhundini Limestone Mining Lease area are located in Dhamdha tehsil of Durg district of
Chhattisgarh covering an area of 53.57 hectares of mining lease (ML), under the village areas of
NandiniKhundini tehsil Dhamdha and is located at north latitude 21° 23’ 20.6” & east longitude of 81° 23’
16”. The location of the mine lease area is given in Fig 1.1.

The Nandini-Khundini mine is connected by Bhilai and Durg by all-weather roads. Village is at about 20
km, NE of Durg Railway station (situated on Nagpur - Howrah Broad Gauge of South Eastern Central
Railway). It is well connected to important cities & towns by a network of National & State Highways. The
National Highway No. 6 from Mumbai to Kolkata passes through Bhilai area. The mine site is at a
distance of approximately 28 km from Bhilai, the nearest town. The nearest airport is at Raipur about 70
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km from the mine site. The mine is well connected with Jamul township, Bhilai, Durg and Dhamdha by
road. The cement plant site at Jamul is about 20 km in south direction of the mine site and well connected
with communication facilities like telephone, fax, wireless and e mail.

The study area in the Dhamdha tehsil of durg district of Chhattisgarh is bound on the north by Saja, on
the east by Berla tehsils of the Durg district and on the west by Rajnandgaon district as shown in Fig 1.2.
The buffer zone covering 10 km radius area demarcated for the present study falls in Durg tehsil (5200
ha) Dhamdha tehsil (25300 ha) and Berla tehsil (900 ha) of Durg district. The buffer zone is bounded
between north latitudes 21°09’38” to 21°20°21” and east longitudes 81°16°21” to 81°27°55".

1.2 DEMOGRAPHY
Out of the total population of ~90000 within buffer zone of Nandini Khundini Limestone Mine 36% is
urban, and 64% comprise of rural population. Most of the urban population is residing in Dhamdha and
Ahiwara (Nagar Palika). Of the total population, males : females is 50:50. 18% of the total population
belongs to the scheduled caste and only 7% to the scheduled tribe. Most of the rural population is
engaged in the agricultural related work

1.3 LAND USE PATTERN OF MINING LEASE
The mining lease area does not fall under forestland and is completely barren land devoid of vegetation
and plants.The entire lease of both the lease areas fall in non-forest area. The mining lease area
comprises of wasteland with sparsely vegetated and nonagricultural land. There are no ecological
sensitive areas and archeological important places within buffer zone (10 km radius). The present land
use pattern of the lease area is given in Table 1.1.

Table-1.1: Land use Pattern of Mining Lease Area

Sr.No. | Land use Area (hectares)
1 Present broken area-Pit 11.48
2 Reservoir 14.8
3 Green belt area: (hectares) 3.01
4 Dump and back filled: (hectares) 1.79
5 Undisturbed area
Total 53.57

1.4 AGRICULTURE

Agriculture is the main occupation of local population and maximum area is utilized for this.The villages
don’t have sufficient irrigation facilities and most of the crop cultivation is by rain fed farming. Agriculture
season begins in the month of June with onset of SW monsoon.Paddy is the predominant crop and maize
and jowar are other dry crops grown. October & November are the harvesting months for paddy. Wheat,
sugarcane, pulses and vegetables are the second crop grown in the area, wherever the irrigation facilities
are available. Vegetables are also extensively grown in the vicinity of the cities, townships and flourishing
villages. Main staple food of the area is rice and wheat.

1.5 IRRIGATION
The irrigated area in buffer zone is 2900 hectares i.e, which constitutes only 9.20% of the total study area.
Electric supply from the Chhattisgarh State Electricity Board is available for both domestic and agricultural
purposes but supply through rural feeder is very erratic. Ground water irrigation by dug wells and bore
wells in Kerali, Kanharpui, Basni, Khapri, Dhaur, Kokri, Samoda,Rawledih and Nandori villages is visible.
In Maharajpur, Sanesarar and Basni villages the irrigation through the river is also observed. The
agricultural land of Raweldih, Sohagaon, Ghikuriya, Gihola and Boregaon villages is also irrigated through
the canal, but this canal irrigation is available only in Khariff season.Most of the irrigated area comes
under paddy crop in khariff season. The cash crop such as sugarcane and vegetables are being grown by
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the farmers through ground water irrigation from bore wells/dugwells and rivers. Un-irrigated area forms
about 91 per cent of the total crop area as the area receives good quantity of rainfall (~ 1200 mm) mostly
evenly distributed during monsoon, paddy is cultivated utilizing rainwater effectively. Jowar, maize and
vegetables are also sown. Within the vicinity of urban area, the vegetables are grown as cash crops.

1.6 INDUSTRIES
No major or medium industry is present within the buffer zone of the mine lease area. Pathariya
Limestone mines (Lease | & Il) of the ACC and several crushers are located within the buffer zone.

1.7 PHYSIOGRAPHY

The present mine lease area and study area falls on the plain/rolling terrain and the site elevation is
uniform at around 280 m above Mean Sea Level (MSL). The slopes of the area are gentle in gradient.
There are no natural watercourses within mining lease area. The both the lease areas are almost flat with
a gentle slope towards West. The rainwater from the entire leasehold area flows east to west and reaches
Shivnath river through a natural nallahs flowing in South West direction. The nallahs remains dry in all
seasons except in rainy season. The Shivnath river is flowing at a distance of 3.6 kms from western
boundary of the mine. River Amner joins Shivnath river in the buffer zone. Shahgaon minor irrigation
canal runs almost parallel to the eastern boundary of the mine and distance of canal from lease boundary
varies from 50 m to 80 m. This canal is earthen canal with earthen embankments on two sides. The
Pathariya village is the nearest human settlement, which lies in the North-West at a distance of 1.5 km
from the northern tips. At places outcrops of limestone is also observed.

The present study area falls between Amner, Shivnath and Kharun rivers. In fact, a gently grazing lowly
elevated ground apparently separates the Shivnath watershed in the west from that of the Kharun in the
east. Here the gradient is so gentle that the altitudes in the Pathariya from a part of the Shivnath basin
proper falls from 305 to 265 m in a northwesterly run of just 10 km.

1.8 HYDROMETEOROLOGY

The climate of Durg district in general and the Durg-Bhilai-Jamul area in particular is characterized by a
hot summer and a well-distributed rainfall during the southwestern monsoon season extending from June
to October. The area has 4 well-defined seasons in a year. The winter season commences from early
December and continues up to the end of February, Summer season extends from March to early June,
rainy season generally from mid-June to September and the post-monsoon season from October to
November. Maximum temperature in summer goes up to 46°C in the month of April/ May and the mean
minimum temperature goes down to 11 to 12°C in the month of December/January. Climate of the area
as a whole is semi-arid.

Monsoon generally breaks in the second week of June. Average annual rainfall in the area varies from
1200 to 1600 mm and the relative humidity is usually between 50 to 80%. The Relative Humidity is
between 60 to 80%, 50 to 85% and 30 to 50% during post monsoon, winter and summer seasons. Winds
are light to moderate in summer and winter seasons whereas, it's speed increases towards the end of the
summer and becomes moderate to heavy in monsoon season. Monsoon in the area comes from south-
westerly winds. Wind speed ranges between 5 to 15 km / hr.

The Meteorological data recorded at Indian Meteorological Department (IMD), for the years between
1935 and 2004 for Raipur meteorological stations was studied for climatic normal of the area. Raipur is
located about 40 km east. An automatic recording weather station is also installed at sufficient height in
Jamul Cement Works for recording hourly wind speed, direction, maximum and minimum temperature,
relative humidity and daily rainfall. The salient features of the meteorological data of the surrounding area
are given in Table 1.2 and long-term trend of the rainfall analysis for the Raipur is given in Table 1.3.

EMTRC Consultants Pvt Ltd. Delhi Page 8

192



Hydrogeological Report on groundwater availability and rainwater harvesting and 2014-15
artificial recharge measures for groundwater recharge in Nandini Khundini
limestone mine area, district Durg, Chhattisgarh
Table 1.2: Salient Features of the Meteorological Data, IMD Raipur
Month Mean Mean monthly Mean Mean Mean number
monthly temperature monthly monthly Monthly | of rainy
rainfall relativity wind Evapo- days
(mm) Max °C | Min °C | humidity velocity | transpira-
(%) (km/hr) tion (mm)
January 26.2 27.4 10.2 49.9 5.3 32 3
February 19.1 30.8 14.3 39.8 6.1 44 2
March 26.7 35.2 20.8 32.4 6.9 54 2
April 13.1 39.4 25.3 30.2 8.4 91 2
May 24.5 45 28.2 31.6 10.7 116 2
June 205.9 371 26.4 65.0 12.1 68 11
July 392 35.8 23.9 86.1 11.8 37 19
August 358.8 30.1 23.9 87.3 10.4 37 19
September 221.2 31.1 23.8 75.6 7.4 36 12
October 57.3 31.2 26.6 64.2 6 39 5
November 17.8 29.2 16.1 53.5 4.1 35 2
December 3.4 27.1 13.1 52.3 4.4 30 3
Table 1.3: Long Term Rainfall Distribution in Bhilai and Raipur
Rain | Rainfall data | Average | Highest | Lowest [Numbe| Standard |Coefficien Average
Guage period rainfall in (rainfall in| rainfall | rof | deviation t of annual
station | availability mm mm in mm | Rainy |average in| variation | monsoonal
(Year) | (Year) | days mm rainfall in %
Raipur |1935-2004 1219 2175 649 60-65 307 25 89%
(70 yrs) (1947) | (1979)
1.8.1 Rainfall

Study of the rainfall data reveals the following
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The long term average of last five decade worked out to be 1064 and 1219 mm for Raipur. This
has been considered as the normal rainfall for long term analysis. (Annexure 1)

The rainy season in the area extends from mid June to September. The rainfall is the highest in
July and August that is about 350 mm. The average rainfall of the area is about 250 mm per
month for rainy season.

Themeantotalrainfall during the monsoon period has been recorded as 89% of the mean total
rainfall for the whole year.

The average number of rainy days varies from 60-65 in the monsoon.

The rainfall is not spread throughout the year since nearly 89 % occurs during June to October
period

The probability of occurrence of drought is 1 in every 3.5 years.

There is no significant change in the rainfall pattern over the previous five decade

Maximum rainfall recorded till date was 64 mm in 30 min (in the night of 18" Aug- 83- between
10.45 PM & 11.15 PM). The monsoon is not a period of continuous rainfall. Heavy rainfall
activity in various parts of the Mahanadi Basin is due to the passage of low-pressure region.
Depressions formed in Bay of Bengal at a frequency of 2 to 3 per month cause excessive rainfall
of about 100- 200 mm per day along the trough. Thus there is spatial distribution of rainfall over
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the Chhattisgarh plain. The trend analysis is shown in Fig. 1.4 where there is a declined in
rainfall at Raipur.

» The Rainfall data for the period of 1994 and 2014 for the Jamul Cement Works shows that the
average annual rainfall is 1458.73 mm, Fig. 1.5, out of which about 85% of the total rainfall occur
during the monsoon period i.e 1240mm.

1.9 RAW MATERIAL REQUIREMENT FOR JAMUL CEMENT PLANT
In order to meet the additional lime stone demand for the proposed expansion activity of cement plant
(4.33 MTPA), ACC Jamul Cement Works proposes to increase the production in the existing 'Nandini
Limestone Mine' within the existing mining lease area. The Mining Plan and Scheme of Mining has been
beenapproved by Indian Bureau of Mines under MCDR 2015. The limestone from Nandini-Khundini
mines will be blended in 40:60 ratio with the sub-grade limestone from Jamul mines.

Table-1.4: Raw Material Requirement

Mineral Existing Plant After Expansion
(1.58 MTPA) (4.33 MTPA)
1 Limestone 1.21 3.0
2 Gypsum 0.079 0.216
3 Coal 0.15 0.413
4 Slag 0.758 2.07

1.10 LIMESTONE QUALITY

Table-1.5: Average Quality of Limestone

Composition Quality, %
SiO, 9.93 - 10.07
AlL,O; 2.85-2.96
Fe,0; 1.63-1.65
CaO 45.20 — 4542
MgO 2.15-2.30

LOI 37.20 — 39.08

1.11WATER SUPPLY AND REQUIREMENT

Water is required for mining operations mainly for sprinkling on haulage roads and at faces for
suppression of dust. Water will not be required for washing and servicing utilities because it will be done
in Pathariya-l Mine. Water requirement for the proposed mines is 20 m3/day. Mine water harvested in
rainy reason will be used for the purpose of water spraying & plantation. The drinking water requirement
of the mines workers will be supplied by tankers.

Table 1.6: Mine’s Water requirement
Domestic 4 KL / Day

Sprinkling for dust suppression| 10 KL / Day

Plantation 6 KL / Day

Total water consumption = 20 KL/Day
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2.0 GEOMORPHOLOGY AND GEOLOGY

The Durg district of Chhattisgarh state in general and the Dhamdha, Durg, and Berla blocks in particular
are occupied by sedimentary rocks of Proterozoic age. The study area is having undulating plain, product
of mature topography and drainage pattern.

2.1 GEOMORPHOLOGY

Morphologically the entire study area (both core and buffer zone) comes under penepalin of carbonate
and argillaceous rocks. The general elevation varies from 270 to 294 m amsl. The area is having gentle
contour separation. The surface water divide of Kharunriver and Seonath river run NNE-SSW between
Pandritarai and Bagdumar forming a bit elevated area. The entire study area falls under Mahanadi basin
and Seonath sub basin.

2.1.1 Drainage
Seonath River is the main drainage in the study area. The Amner river and Seonath rive are perennial
rivers. All other nala joining Seonath and Kharunriver are seasonal nalas. The Seonath River flows south
to north in the western part of study area. The core area falls under Seonath catchments having general
slope SE to NE direction. The drainage is sub annular to dendritic in pattern where the drainage density is
moderate.

2.1.2 Lineament
The area having prominent sets of Joints which can be classified into two perfect and three imperfect sets
as shown in the Figure. The drainage follow the joint pattern and the lineament formed their off. The
frequency of occurrence of NW-SE lineaments is highest found in the area.

2.2 GEOLOGY
Geologically the entire study area is mainly occupied by Chandi limestone of Raipur Group of
Mesoproterozoic age.

2.21 Regional Geology

Chhattisgarh Supergroup comprises of un-metamorphosed, structurally undisturbed marine sedimentary
rocks that are equivalent to lower Vindhyan rocks and Kurnul rocks of North and South India respectively.
The Chrono-stratigraphic sequence established for the region by Geoscientists is presented in Table 2.1.
The rocks of Chhattisgarh Supergroup is deposited in two main basin namely Hirri sub basin and
Baradwar sub basin. In Hirrisubbasin the formations of Raipur Group are well established and developed
in comparison to Baradwar sub basin. The Raipur Group is un-conformably laying over the basal
arenaceousChandarpur Group.

2.2.2 Local Geology

The entire study area comes under the Hirri sub basin of Chhattisgarh basin. The rocks of Chandi and
Tarenga Formations are exposed in the area. Isolated laterite patches are developed over Chandi
Formation.

2.2.2.1 Chandi Formation

The Chandi Formation is mainly comprises of limestone, which is stromatolitic and karstic in nature. At
places the limestone grades to dolomite. Occasional intercalation of shale to limestone in vertical and
horizontal direction as facies variation is seen in these limestone. Based on the colour and availability of
stromatolitic species and limestone- dolomite ratio, these limestone are further subdivided into three
Carbonate member and a shale-sandstone member namely Niwari- Pendri- Nipania and Deodongarh
member (Table-2.1). These limestones are horizontally bedded structurally undisturbed non-metamorphic
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rocks. These stratified limestones are thick to medium bedded and jointed. Two to three set vertical to
inclined joints are common. The stromatolitic structures found in these limestones are primitive bun shape
to most advance branched and branched with bridge type. These limestones are purple to grey in colour,
micritic in grain size, hard and compact. The Chandi limestone is being mined at several places in the
state for cement manufacturing and other industrial purpose. In the study area Chandi limestone is being
exploited for cement Industry by ACC, for steel manufacturing by BSP and for road and building material
by several small pit holders. Maximum part of the study areas is occupied by Chandi limestone (Fig2.2.)

2.2.2.2 Tarenga Formation

Tarenga Formation occupies a small northern part of the study area. The Tarenga Formation mainly
comprises of argillaceous dolomite and shale. These are bedded and laminated shale- dolomites. Purple
to pink in colour. The Argillaceous dolomites are silt size hard and compact.

Table 2.1 Stratigraphic sequence in the Study Area, Durg district, Chhattisgarh

shale

Group conglomerate

Chandarpur Orthoquartzitic to sub- arkosic sandstone with shale and basal

AGE GROUP/FORMATION | LITHOLOGY
Recent to Sub | Alluvium Sand, clay, gravel
Recent
Unconformity
Intrusive Dyke Basic intrusive
Maniari Formation Gypsum shale
Hirri Formation Dolomite
o Tarenga Formation Argillaceous dolomite and shale
3 Deodongarh o Ferruginous sandstone and shale
= —_ S [0
%" S 2 g Nipania g Stromatolitic karstic limestone,
o e & 5 J Pendri o | dolomite and intercalated shale
Meso- i 6 S € &R =
Proterozoic o Niwari :
<€ 3 Gunderdehi Formation Purple calcareous shale
) E Charmuria Formation Grey flaggy limestone and purple
'§
©
<
<
A4

Non Conformity

Proterozoic to | Basement Crystalline Granite, Granitic gneiss and mica
Archaean Schist with vein quartz and pegmatite

2.2.2.3 Laterite

Small isolated blanket covers of Laterites occur above Chandi limestone in the study area. The maximum
thickness of these lateritic covers is more thne10 m. Well-developed lithomergic clay can be seen in some
of the quarry section and dug wells. The laterite cover area is generally forming uplands.

2.2.3 Geology of mine area

The limestone in mine area is massive and fine-grained .The colour varies from chocolate to purple. This
limestone varies in composition laterally as well as vertically. This variation is due to the irregular
occurrence of intercalated bands of calcareous shale, argillaceous limestone throughout the formation.
The occurrences of high magnesium shales as intercalations within the limestone are seen. The shale is
usually purple in colour and can be easily distinguished from the limestone by their typical earthy
appearance. The quality variation is so extensive that even in any 10 m length of cores all the different
types ranging from a high-grade limestone to low calcium-bearing shale can be seen. Based on borehole
data, four lithological units are recognized within the calcareous horizon of the mining lease. These are
a) Limestone b) Shaly Limestone, c)Magnesium Limestone and d)Dolomitic Limestone. Out of these
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four litho units, shaly limestone and magnesium limestone taken together define a marker bed with an
average thickness of about 5 m around 244 -234 m. R.L. The occurrence of magnesium limestone
however, is irregular as to its thickness, quality and disposition. No regular bands of magnesium
limestone as such can be recognized.

3.0 HYDROGEOLOGY

The detailed hydrogeological investigations are carried out in the common buffer zone comprising 314
sq.km area of Pathariya and Nandini-Khundini mines covering 25villages falling in Dhamdha, Berla and
Durg blocks of Durg district of Chhattisgarh. Based on this detailed study, well inventory and available
literature the hydrogeological conditions of the area are worked out. Hydrogeologically the rocks of the
study area are grouped into hard rock category as the secondary porosity in these rocks much dominated
over primary porosity.

3.1 Chandi Limestone

This unit covers the maximum part of the study area, including the entire core zone and most part of
buffer zone. The ground water occurrence in these limestone are mainly restricted in weathered part and
cavernous and fractured zone in unconfined to semi-confined condition. Total 50 dug wells and hand
pumps/BW were monitored in these limestone where the ground water level varies from 0.75 to 23.55 m
bgl in pre monsoon (i.e. May 2014). The depth to water table map prepared for pre and post monsoon
period is shown in Fig. 3.1 & 3.2 and water level fluctuation is presented in Fig 3.3.The ground water
level near the Nandini mine core zone remain within 24 m in pre-monsoon. The monitoring data of close
vicinity of mine is given in Table 3.1

Table 3.1 Silent features of Inventory wells around core zone

SN. Pathariya Location Type DTW  May, | DTW Nov, 2014 | EC
2014 mbgl mbgl (May,2014)
1 Near Primary school | HP 23.33 20.8 850
Pathariya-|

2 Pathariya-I| DW 19.69 8.7

3 Pathariya-I| HP 17.96 11.2 620

4 Nandinikhundini DW 2.0 1.5

5 Nandinikhundini BW 4.63 1.54 1190

Table 3.2 Silent features of Inventory wells in the study area

Formation Type Depth Dia (m) GW level mbgl | GW level mbgl | EC
(m) ps/cm
May2014 Nov 2014 (May,2014)
Pre monsoon Post monsoon
Chandi DW (18) | 4.4-25 | 1.67-7.0 0.75-19.69 0.24-8.7 310-1630
Limestone HP (32) | 60-120 | 125-150mm 2.89-23.55 1.3-20.8

The limestones are considered one of the best aquifer in this region. These thickly stratified carbonates
are having prolific development of cavernous zone below weathered top layer. The caverns are dominant
in upper 90 m zone, mainly filled with residual clays. However cavernous are found up to 150 m depth in
these limestone. The drill time discharge for these limestones varies from seepage to as high as 20 Ips.
exclu