GOVERNMENT OF MEGHALAYA
DIRECTORATE OF MINERAL RESOURCES
SHILLONG.

No.DMR/MM/81/2020/ ©A Dated Shillong, the > 0 - ©9. 2020

To
\/ M/s Lafarge Umiam Mining Pvt. Ltd.,

Sub:

Sir,

3" Floor, Goenka Towers,
Morello Compound, Keating Road,
Shillong, Meghalaya.,

Approval of Mining Plan/Scheme of Mining in respect of Shale-Siltstone of
M/s Lafarge Umiam Mining Pvt. Ltd over an area of 4.9 ha. at Shella,
District-East Khasi Hills, Meghalaya submitied under Rule 19 (1) of
Meghalaya Minor Mineral Concession Rules, 2016.

In exercise of the power conferred under Rule 10 (a) & 19 (1) of Amended

Meghalaya Minor Mineral Concession Rules, 2016 along with Govt. Notification
No.MG.49/2011/Pt-I/58 dt. 01.03.2019 together with No.MG.29/2000/367 dt.18.08.2020, |
hereby approve the above said Mining Plan/Scheme of Mining with following conditions.

®

(i)
(iii)

(iv)

)

The Mining Plan is approved without prejydice to any other law applicable to the mine
area from time to time made by the Central Government, State Government or any
other authority and without prejudice to any order or direction from any court of
competent jurisdiction,

The proposals shown on the plates and/or given in the document is based on the lease
map/sketch submitted by the applicant/lease and is applicable from the date of approval.
It is clarified that the approval of Mining Plan does not in any way imply the approval
of the State Government in terms of any other provision of the Meghalaya Minor
Mineral Concession Rules, 2016 or Acts and Rules relating to Mines and Minerals
framed by Central Government and any other laws including Forest and Labour Laws.
At any stage, if it is observed/found that the information furnished data incorporated in
the document are incorrect or misrepresent facts, the approval of the document shall be
revoked with immediate effect.

If this approval conflicts with any other law or court order/direction under any statute, it
shall be revoked immediately.

Enclo: As above
3 (three copies of approved Mining Plan) Yours faithfully,

{P.Ch.Marak)
Mining Engineer
Directorate of Mineral Resources
Meghalaya:::Shillong.




Memo. No.DMR/MM/81/2020/ Dated Shillong, the 2020
Copy to:

1. The Controller General, Indian Bureau of Mines, Govt. of India Ministry of Mines,
Indira Bhavan, Civil Lines, Nagpur — 440 102 for information and necessary action.

2. The Director General of Mines Safety, Dhanbad, Jharkhand - 826016 for
information and necessary action.

3. The Secretary to the Govt. of Meghalaya, Mining & Geology Department,
Shillong for information and necessary action.

4. The Principal Chief Conservator of Forest, Meghalaya, Shillong for information
and necessary action.

5. The Director of Mineral Resources for information.

6. The Commissioner of Labour, Meghalaya, Shillong for information and necessary
action.

7. The Chairman, Meghalaya State Pollution Control Board, Lumpynéngad, Shillong
for information and necessary action,

8. The Deputy Commissioner, East Khasi Hills District for information.

9. The RQP for information.

//

-

Mining Engineer
Directorate of Mineral Resources
Meghalaya:::Shillong.




CATEGORY B

SCHEME OF MINING

WITH

PROGRESSIVE MINE CLOSURE PLAN
FOR

SHELLA SHALE-SILTSTONE MINE
AT
SHELLA, DISTRICT- EAST KHASI HILLS, MEGHALAYA
OVER
AREA 4,90 HECTARES

FOR THE PERIOD- 2020-2021 TO 2024-2025

Prepared and submitted as per the Guide Lines of Indian Bureau of Mines, TMP
Division, Ministry of Mines, Govt, Of India, vide their notification
No.296/7/2000/MRC, dated 16 May 2011
And
Rule 10(a) and Rule 19 of Meghalaya Minor Mineral Concesston Rules, 2016

LESSEE |
M/S LAFARGE UMIAM MINING PVT LTD

3" FLOOR, GOENKA TOWERS
MORELLO COMPOUND
KEATING ROAD, SHILLONG
MEGHALAYA

Min 1’nM¢'neer

Directoraic of Mineral Resonrres

1 Meghalaya, Shillong

" APPROVED

PREPARED BY

JAIPAL SINGH
ROP/AIM/378/2015/4
C-47, RAGHU MARG, HANUMAN NAGAR, JAIPUR, RAJASTHAN
Jaipall1965@gmail.com
TELEPHONE: 91 9485112301, 91 8955956927




M/s Lafarge Umiam Mining Pvt. Ltd.
Hotel Polo Tower, Polo Ground,
Oakland Road, Shillong,
Meghalaya.
AUTHORIZATION LETTER
UNDERTAKING/CERTIFICATE FROM THE LESSEE

01. The Mining Scheme with PMCP in respect of Shella Shale-Siltstone Mine, over an area
of 4.90 ha, at- Shella, District-East Khasi Hills, State- Meghalaya, under MMMCR 2016 has
been prepared by RQP ShriJaipal Singh (RQP/AIJM/378/2015/A).

This Is to request the Department of Mining and Geology, Meghalaya, to make any further
correspondence regarding any correction of the Mining Scheme with PMCP with the said
recognized person at his address below:

Shri Jaipal Singh

RQP/AIM/378/2015/A

Qualified person as per rule 19(2) of MMMCR 2016
Validity upto 5.8.2025.

C-47, Raghu Marg,

Hanuman Nagar

P.O. Vaishali Nagar,

Jaipur, Pin 302021

e-mail: jaipal1965@gmail.com

I hereby undertake that all modification/ updating as made in the Mining Scheme with
PMCP by the said recognized person be deemed to have been made with our knowledge
and consent and shall be acceptable on us and binding in all respects.

02. It is certified that the CCOM Circular no 2/2010 will be implemented and complied
with when an authorized agency is approved by the State Government.

03. It is certified that the progressive Mine Closure Plan of Shella Shale-Siltstone Mine of
M/s Lafarge Umiam Mining Private Ltd over an area of 4.90 ha complies with all statuary
rules, regulations, Orders made by Central or State Government, Statuary organization,
Court etc which have been taken into consideration and wherever any specific permission
is required the lessee will approach the concerned authorities.

The information furnished in the Progressive Mine Closure Plan is true and correct to the
best of our kind knowledge and records.

04 “The provisions of Mines Act, Rules and Regulations made there under have been
observed In the Mining Scheme with PMCP over an area of 4.90 ha at - Shella, District-
East Khasi Hills, State- Meghalaya, belonging to Shale-Siltstone Mine and where specific
permissions are required, the applicant will approach the DGMS. Further, standards
prescribed by D.G.M.S. in respect of miner’s health will be strictly implemented.”

.

)

>

Place- Shillong AuthortZed Signatory
Date- }anuary 27, 2020. M/s Lafarge Umiam Mining Pvt Ltd

(Lessee}
M fning%eer

Directorate of Mineral Resourrec

Meghalaya, Shillong AFPFPROVE D




Jaipal Singh
RQP/AIM/378/2015/A
Qualified person as per rule 19{2) of MMMCR 2016
Validity up to 5.8.2025.
C-47, Raghu Marg, Hanuman Nagar
P.O. Vaishali Nagar, Jaipur, Pin 302021
e-mail: jaipall965@gmail.com
mobhile: 91 9485112301, 91 8955956927

CERTIFICATE

The provisions of MMMCR 2016 {Meghalaya Minor Mineral Concession Rules 2016} have
been observed in the preparation of the Mining Scheme with PMCP for Shella
Shale-Silstone Mine, over an area of 4.90 ha-of M/s Lafarge Umiam Mining Pvt. Ltd. at-
Shella, District-East Khasi Hills, State- Meghalaya, and whenever specific permission are

required, the lessee will approach the concerned authorities of Government of
Meghalaya,

The information furnished in the Mining Plan with.PMCP is true and corrett to the best of
my knowledge.

“
o ewG
SNPAL sl‘ZO"E’IP\
Place- Shillong Jaipal Singh QPIP“M
Dated- January 25, 2020 Qualified Person undef‘ rule 19(2)

Of MMMCR 2016

Valid up to August 5, 2025

- APPROVED

Mining Engineer
Directorate of Mineral Resour~>*
Meghalaya, Shillong
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1.0 GENERAL
INTRODUCTION

Lessee:-

M/s Lafarge Umiam Mining Pvt. Ltd. a Pvt. Ltd. (the “Company”), is the Lessee of
this mining lease for Shale-Siltstone, area 4.90 hectares and is involved in mining
with this mining lease located at- Shella, East Khasi Hills District of Meghalaya

State of India.

Lease details:-

Lessee M/s Lafarge Umiam Mining Pvt. Ltd.
Mineral Shale-Siltstone

Area of Lease 4.90 hectares

LOI issued NO.MG.29/2000/237

Dated Shillong, 14® January, 2002

Mining Lease Grant Date

5t April 2002

Mining Lease Execution Date

30™ August 2002

Mining Lease Expiry

30™ August 2032

(Any action required on the validity of
the lease period will be complied with
as per the prevailing law of MMDR Act
1957)

Scheme

Reason for submission of mining

This mining scheme is submitted in
continuance of the previous approved
scheme/plan.

For preparation of the Mining plan with PMCP the lessee approached the RQP
and authorized the RQP for preparation of Mining plan with Progressive Mine

Closure Plan.

The survey work was conducted in December 2019 and the plan with progressive
mine closure plan has been prepared. This mining plan with Progressive Mine
Closure Plan has been prepared as per the new guide lines provided by the
approving authorities and circulars issued time to time.,

Approach
From To Distance Road
Mine Site Mine turning point 0.3 km Kacha Rasta : l !
Mine Site Mawsynram 50 kms SH, NH Mining\Efigineer
Mine site Shillong 96 kms SH, NH Dipecrorate of Mineral Resourrae
MineSite | Shillong Airport | 116 kms SH, NH Meghalaya, Shiliong
Mine Site Guwahati Railway 200 kms SH, NH
Station
SH- State Highway, NH- National Highway

APPROVED

/SWVM‘“M

JAPAL S‘NGt: §IA
RQPIAIWI
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1.1 GENERAL

a)

b)

c)

d)

f)

Name and address of lessee
M/s Lafarge Umiam Mining Private Ltd.
3 Floor, Goenka Towers, Morello Compound
Keating Road, Shillong,
Meghalaya — 793001,

Phone: +91 364 2501115
Fax: +91 364 2501116.

{The address is effective from 01/03/2020)
{Intirnation of address change submitted to DMR on 20/03/2020, enclosed)

Status of Lessee:
Lessee is a Private Limited Company.

Mineral which are included in prospecting license:
Not applicable.

Mineral which are included in the letter of Intent/ lease deed
Shale-Siltstone.

Mineral which lessee intends to mine
Shale-Siltstone.

Name of Recognized Person under MMMCR 2016 who prepared the
mining plan/ scheme

Jaipal Singh

ROP/AIM/378/2015/A

C-47, Raghu Marg,

Hanuman Nagar V

P.O. Vaishali Nagar, Mining Rngineer

Jaipur, Directorate of Mineral Resourrss
Pin 302021 Meghalaya, Shillong

Telephone: 91-9485112301

Registration Number (under rule 228 of MCR 1960)
RQP/AIM/378/2015/A

Date of Grant- 6.08.2015

Validupto -5.08.2025.

NN J——

AMPAL SINGH
m:mmmnm SIA




2.0 LOCATION AND ACCESSIBILITY

a) Lease details
Name of the mine:
Shella Shale-Siltstone Mine
At- Shella,
District-East Khasi Hills,
State- Meghalaya.

b) Name of Lessee:
M/s Lafarge Umiam Mining Private Ltd.

3" Floor, Goenka Towers, Morello Compound
Keating Road, Shillong,

Meghalaya — 793001.
Phone: +91 364 2501115 _ .M f'ﬂf'n.iz\L’/rW'neg
Fax: +91 364 2501116. Directorate of Mineral Resopren...

Meghal aya, Shil long
{The address is effective from 01/03/2020) )
{Intimation of address change submitted to DMR on 20/03/2020, enclosed)

¢} Details of lease area with location plan

o Location plan is enclosed as Plate-1.
o Forest/ Non-Forest \APPROVED

e The area has been determined as Forest on August 03, 2018,

e Background

The area under the mining lease is 4.90 hectares initially a
non-forest, private land. However, in view of the judgment
rendered by the Hon’ble Supreme Court in IA 1868 of 2007 in
Writ Petition {c} No. 2002 of 1995 titled ‘TN Godavarman
Thirumulpad V.Union of India & Ors’ where the Hon'ble
Supreme Court was pleased to hold as under:
‘If the project proponent makes a claim regarding status of the
land being non-forest and if there is any doubt the site shall be
inspected by the Stote-Forest Department along with the
Regiona! Office of MoEF to ascertain the status of forest,
based on which the certificate in this regard be issued. In all
such cases, it would be desirable for the representative of
State Forest Department to assist the Expert Appraisal
Committee.’

e [n the light of the aforementioned direction of the Hon'ble
Supreme Court, a letters dated 20.10.2011 and 30.03.2017
were submitted by Lafarge Umiam Mining Private Limited to
the Principal Chief Conservator of Forests, Meghalaya
requesting him to determine as to whether the 4.9 hectares of
land for shale/siltstone mining in East Khasi Hills District of
Meghalaya is a forest land or not.

gl
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4

e By letter dated August 03, 2018 the Office of PCCF (T),
Meghalaya communicated te M/s Lafarge Umiam Mining
Private Limited that the area of 12,423 ha acquired by LUMPL
for Shale mining is considered as forest land (Annexure 5). The
Shale-Siltstone Mining Lease area of 4.90 ha falls within the
12,423 ha forest land.

e LUMPL is in the process of making an application to the State
Government for seeking Forest Clearance.

d) Existence of public road/ railway line

From To Distance Road
Mine Site Mine turning point 0.3Kms Kacha
Rasta
Mine Site Mawsynram 50 kms SH, NH
Mine site Shillong 96 kms via SH, NH
Cherrapunjee
Mine Site Shillong 110 kms via SH, NH
Mawsynram
Mine Site Guwahati Railway 200 kms SH, NH
Station
SH- State Highway, NH- National Highway

e) The Location Plan {not to scale} is enclosed (plate-1) showing the access
routes with a Key plan {Plate-2).

f) Pilars of the lease area:

Pillar Latitude Longltude
51 25°11°01.2253” N 91°37'51.6742” E
52 25°10’57.9720" N 91°37'51.4662" E
$3 25°10'58.6791” N 91°37'34.0041" E
54 25°11'01.9171” N 91°3734.1591" E

DGPS map verified by DMR has been enclosed.

ApPROVED

Min Mf ngineer

Directorate of Mineral Resourroe
Meyghalaya, Shiflony

vy

JAIPAL SINGH
RQPIAIMI3782015/A




3.0

DETAILS OF APPROVED MINING PLAN/SCHEME OF MINING

3.1 | Date and reference of earlier approved mining plan/ scheme
Previous mining scheme/plan was approved by IBM vide Letter No.
IBM/GHY/MEG/EKH/LST/MS-52, VOL-l issued on 14/10/2015.

3.2 | Details of last modification if any (for the previous approved period)

of approved mining plan/ scheme indicating date of approval, reason
for modification.

No modification carried out in the approved plan

3.3

Give review of earlier approved proposals {if any) in respect of
exploration, excavation and reclamation etc.

Development:

1,20,000 tones of production of Shale-Siltstone was proposed annually
from 2015-16 to 2019-20.

But no production carried out in the area as the Mining Lease is under
temporary discountenance.

3.5

Indicate and give details of any suspension / closure/ prohibitory
order issued by any Government agency under any rule or court of
law b

1. The Mining Lease is under temporary discountenance since
March 21, 2009. A copy of the notice of Discontinuance
submitted to IBM by the company has been enclosed.

2. By letter dated August 03, 2018 The Office of PCCF (T),
Meghalaya communicated to M/s Lafarge Umiam Mining
Private Limited that the Shale Mining area of 12.423 ha is
considered as forest land (Annexure-5).

3. The Shale-Siltstone Mining Lease area of 4.90 ha falls within the
12.423 ha forest land.

4. The Company is in the process of making an application to the
State Government for seeking Forest Clearance.

5. The Mining & Geology Department (Govt of Meghalaya) issued
two letters (Annexure-6,7) on December 9, 2011; declaring the
Mining Lease as lapsed and revived. Both the lapse and the
revival were effective retrospectively from March 21, 2011.

3.6

In case the MP/SOM submitted under rules 10 {a) or under rule 19 of
MMMCR 2016 for approval of modification, specify reason and
justification under these rules.

Not applicable. APF ROV ED

Mim’nMneer i (Vj_
g (4

Directorate of Mineral Resourrox

Meghalaya, Shillong JAIPA

ROP'AJ
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4.0

GEOLOGY AND RESERVES

The elevation range within the lease area is 150 mRL highest contour to 81mRL
{lowest contour). It gives an escarpment feature also.
Drainage in the lease area is northerly to northeasterly. There is no water source
or any stream within the lease area, except the streamlets formed in rainy season
to drain rain water. General drainage outside the area is southerly. The area is
hilly and stony. Area broken by nalahs in the five kllometers periphery is
illustrated on plate-2.

a) Regional Geology

Regional Stratigraphic Succession
General Stratigraphic Sequence of the Formation of Meghalaya Plate

NED

Simsang Formation

Geological Age | Group Name Formation Name | Rock Type
Recent Newer Alluvium | Unclassified Sand, Siit and Clay
UNCONFIRMITY
Pliestocene Older Alluvium® | Unclassified Sand, Clay, Pebble,
Gravel and boulder
deposits
UNCONFIRMITY ~--n e e e
Mio- Pliocene Dupitula Group | Unclassified Mottled Clays,
Feldspathic
sandstone and
conglomerate.
UNCONFIRMITY----eneeemm
Oligo- Miocene | Garo Group Chengopara Sand, Siltstone,
Formation Clay, Mart
Baghmara Feldspathic
Formation Sandstone, Pebble,

Conglomerate,
Clay, Silty Clay.
Shale, Sandstone,
Mart

Eocene

Jaintia Group

Kopili Formation
Shella Formation

Langpar Formation

Siltstone-
sandstone
altemations, sand
Altemation of
sandstone- lime

Conglomerate

Y stone
Mining Engineer Calcareous Shale,
Directorate of Mineral Res Sandstone,
Meghalayd, Shillong Limestone
Upper Khasi Group Mahadek Arkose(glauconitic)
Cretaceous Formation
Bottom Conglomerate,

Arkose

JAIPAL SINGH ~
RQPIAMI378I2015/A

g




Formation
Jadukata
Formation Sandstone-
Conglomerate
altemation

UNCONFIRMITY
Jurassic Sylhet Trap - Basalt, alkali Basalt,
Rhyolite acid tuff.

UNCONFIRMITY
P,re- Cambrian | - Intrusives (acid and | Ponphyrithic and
basic) coarse granites,
aplite, quartz
vein,epidiorite,
Shillong Group dolerite, basalt
Quartzite, Phyllite,
Conglomerate

UNCONFIRMITY S

Archaean - Gnelssic Complex | Biotite- gneiss,
Biotite- Hornblend
gneiss, granitic
gneiss, Migmatite,
mica-schist,
silllimanite- quartz
schist, biotite-
granulite-
amphibolites,
pynoxene-granulite
etc.

b) Local Geology:
Succession of rocks in the lease area (Local Geology)

Geological Age Group Name Formation Name | Rock Type
Recent Newer Alluvium Unclassified sand, Silt and Clay
UNCONFIRMITY =---emmmmmmemmim e -
Upper Eocene Jaintia Group Kopili Formation | Shale-Siltstone
to lower
paleocene

APPROVED

M:'m'nMneer

Directorate of Mineral Resourvers
Meghalaya, Shillong

@ M
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¢} Detailed description of geology

¢ Lithology:
The Shale-Siltstone exposed in the area in pit and continuing in sides and
in depth. The scree/ talus, soil etc are observed in non-working area.

¢ Structure
The Shale-Siltstone has strike almost east - west and dip seems 40° to 50°
southerly. T
No fauit, fold and geological disturbances are observed in the area.

¢ Nature Of Mineralization
The Shale-Siltstone of this area belongs to Kopili Formation of Jaintia
Group of Eocene age. Soil comes across in small patches.

o Effect Of Weathering
The cracks and joints at surface are due to weathering effect.

o Nature of Wall Rocks , %
No wall rock is exposed in the area. . MiningEngineer
Directorate of Mineral Resorrnne

* Geological Sections Meghalaya, Shitlong

The Geological sections are prepared at central of the lease across the
strike. ;

¢ Physical and Chemical Characteristics
Physically the Shale-Siltstone is of light reddish, brownish in colour.
As the rock is hard and compact the bulk density is 2.15 tones per cu,
meter of rock.

d) Name of Prospecting Agency A P P R OVE D

It is an existing mining lease and pit is observed in the lease area made by
excavation done in the past. Previously it was mapped by Geological Survey of
India. Previously the area was prospected by bore holes by M/S GIEM (indla)
consartium Kolkata in 2000-2001, out of 21 bore holes, one bore hole of 50.25m
depth was done. The prospecting estimated the total reserves in the area.
Present mining lease is a part of this explored area covering 4.9 hectare,

e) Details of Prospecting / Exploration Already Carried Out:

The working pits are observed in the lease area as shown on surface Geological
Plan. The Shale-Siltstone is observed in the area.

f) Surface Cum Surface Geological Plan is provided as Plate-4,
g) Surface Geological Plan is provided as Plate-4.
— =T (41’_‘{

JAIPAL SINGH
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h) Geological Sections are provided on Plate-4.

[) Future Program of Exploration:
The prospecting is not required as maximum area will be excavated during the
mining of next five years.

j) Method of Estimation of Reserves:

Reserves and Resources as per recent survey in December, 2019

The reserves are estimated by following formula; ~

Volume of mineral=Area of section X Sectional influence length

Mineral in tonnes = Volume of mineral X Recovery percentage x Bulk density
2.15 tonnes per cu. Metre).

The reserves are computed for Measured and Indicated category of
reserves.

The sections are prepared at 100 meters interval across the strike.

Measured Mineral Resources:

The mineral is exposed up to depth in the pit. No production teok place in
the lease area during the period 2015-16 to 2019-20, thus the reserves are
same as calculated in the previous approved mining plan.

Details have been shown in plate-4.

The area is prospected by bore holes on 100- 200 meters grids covering
1185.25 m of drilling. These bore holes justified the code £1, F1, and G1 axis
l.e. 111 code.

indicated Mineral Resources

The mineral is exposed in the area and in pit and is continuing in depth and in
sides. Thus considering the continuity in depth the Indicated mineral
resources are computed. The limit is shown on plate-4, The feasibility Study
by opencast method, profitability and its utility and economics has proved
for E1, F1 and G axis considering up to 90 m level of mineralization. The
continuity of mineral for 6m more down depth has justified 332 code

APPROV ED Mt’nanneer

Directorate of Mineral Resovs~~*
Meghalaya, Shillong

——

JAIPAL SINGH
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k) Reserve Calculations

Measured Mineral Resources (111+211)
Section | Area of | Sectional | Volume of Bulk Mineral
section | Influence Mineral Density in tones
{M?) length (W3}
(M)
AN 3015 100 301500 2.15 6,48,225
BB’ 2970 100 297000 2.15 6,38,550
cc 3010 100 301000 2.15 6,47,150
[0 2830 100 283000 2.15 6,08,450
EE’ 2960 %0 266400 2.15 5,72,760
Total | 31,15,135
Indicated Mineral Resources (332)
Section | Areaof | Sectional | Volume of Bulk Mineral
section | Influence Mineral Density | intones
(M?) length (M3)
M)
AA 660 100 66,000 2.15 1,441,500
ge’ 610 100 61,000 2,15 1,31,150
cc’ 620 100 62,000 2.15 1,33,300
[s]s% 600 100 60,000 2.15 1,29,300
EE’ 620 90 55,800 2,15 1,19,970
Total | 6,55,320
Reserves [n nearest tens | 6,55,320
1) Mineral Reserves/ Resources: Shale-Siltstone
Quantity is in tones
A) Total Mineral Reserves UNFC Code Shale-
Siltstone
Proved Mineral Reserves 111 9,20,425
Probable Mineral Reserves
Total Mineable Reserves 9,20,425
B) Total Remaining Resources AP P R OVE D
Feasibility Mineral Resources *211* 21,94,710
Pre-feasible Mineral resources
Indicated Mineral Resources 332 6,955,320
Inferred mineral resources

*blocked in 7.5 meters lease barrier & UPL pit slope*

M :’nng{mer

Directorate of Mineral Resovr~oc
Meghalaya, Shillong

.j’ﬁh/\/\ @}j/_
JAIPAL SING
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MINEABLE RESERVES AND ANTICIPATED LIFE OF THE MINE

s The mineable reserves of Shale-Siltstone is of the order of 9,20,425 tones

® The production in the period of this mining plan will be around 6,00,000
tones in 5 years.

+ Balance reserves: 9,20,425 ~ 6,00,000 = 3,20,425 tones
¢ Production target is 1,20,000 tones/year.
* The balance reserves will sufficient for 3,20,425/1,20,000 = 2.67 years

e Thus, total life of the mine is 5+2.67= 7.67 or say 8 years.

Min f%g!’neer

Directorate of Mineral Resovrcre
Meghalaya, Shillong
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5.0 MINING
a) Briefly describe the existing and proposed method for excavation:

Existing Mining:
It is an existing mining lease for Shale-Siltstone. The mine is not in operations
since March 2009.

Proposed Mining:

The proposed mining will be by heavy earth moving machineries, i.e. by
Hydraulic excavator, Loaders, Rock Breakers, Tippers, as Shale-Siltstone is
weathered soft, therefore no blasting is proposed.

The opencast method of mining with mechanization is proposed to excavate the
mineral. Bench height and width are proposed 6 meters each, considering
mechanization.

Approach roads will be provided/maintained up to the faces from nearest tar
road. The pneumatic or hydraulic breakers will be used for excavation of
mineral if required.

The fencing around the pit/ excavation will be provided to check the inadvertent
entry of human and livestock in the working zone.

The soil, if it comes across during mining in small layer or cavity will be scraped
and stacked separately to be used for plantation during each monsoon.

Drinking water is being brought from nearby river and stored in water pitchers at
site office and near the working sites for drinking purpose and in cement tanks
near the site office for other purpose.

The following works are proposed:

1. The barbed wire fencing will be provided around the proposed and existing
workings to check the inadvertent entry of human and livestock in mining
zone,

2. The soil which may come across during mining in patches or in cavities will be
scraper and stacked separately to be used for plantation ion monsoon.

3. Proper plantation will be done in the lease area and nearby the lease area in
each monsoon and will be reported to the department with photographs.

4. Garland drains will be provided around the pit to check the entry of monsoon
flowing water towards working pit.

5. Drinking water from nearby river will be brought and stored in water pitchers
for drinking purpose and in cement tanks for other purpose

. The workings will be done by maintaining the proper benches. APPPOVED

. The site services, site office, water tanks, workshops, kitchen, bathrooms etc

are located near lease area in lessee’s land as shown onplate-3 Environment
Plan.

-~

Mining Engineer
Directorate of Mineral Resonurrot
Meghalaya, Shillong




b) The Development year wise is proposed for first five years.
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In the period of this mining plan the lessee will develop the following benches
i.e. From Bench levels 95 mRL (lowest bench), 101 mRL, 107 mR!, 113 mRL,
119 mRL and 125 mRL (Topmost bench).

The approach roads up to faces will be provided time to time for movement of
vehicles. The bench height and width are proposed 6 meters but the lessee
may take permission from DGMS for bench height more than 6 meters.

The bench slope will be provided 85°. The loading will be from pits or from

stocks.

The lessee will work as per proper benches and develop the benches as
required but, in the manner, as proposed and as shown on plate-6. The length
and width of workings are as per the situation at field.

Year Bench level Total Top | Ob/Sb/In | Mineral
{mRL) Tentative | Soil (Cu.m.} {M?)
Excavation | (Cu.m)
{Cu.m.)
2020-21 95, 101 55814 300 Nil 55814
202%1-22 95, 101,107 55814 205 Nil 55814
2022-23 95, 101, 107, 55814 55 Nil 55814
113, 119, 125
2023-24 95, 101, 107, 55814 55 Ni| 55814
113,119
2024-25 95, 101, 113 55814 55 Nil 55814
Year wise development
Year Tentative Soil in {Cu. | Waste / OB/ Mineral
excavation in m.} SB/ 1B {Tones)
tones (ROM) (Tones)
2020-21 1,20,000 300 Nil 1,20,000
2021-22 1,20,000 205 Nil 1,20,000
2022-23 1,20,000 55 Nil 1,20,000
2023-24 1,20,000 55 Nil 1,20,000
2024-25 1,20,000 55 Nil 1,20,000
Total 6,00,000 670 Nil 6,00,000

¢) Dump rehandling (for the purpose of recovery of mineral)

No waste dumps as no waste generation.

d) Enclose development plans and sections

M:'m'Mgl'ﬂeﬁ

Directorate of Mineral Resorrcoe

Meghalaya, Shillong

The development plan and sections are enclosed as composite plan and sections.

APPROVED

"
JAIPAL SINGH
raPIAMI37812015/A
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e) Describe briefly giving salient features of the proposed methad of workings
indicating Category of Mine.
The mining activities during the period of the mining scheme will be done by the
existing method of opencast mining by deploying excavators, transport by
dumpers and maintaining of bench height and width 6 meters each. The salient
features have been elaborated below:

¢ Loading of Mineral and Material
Loading of mineral in dumpers is to be done by hydraulic loaders.

e Transportation of Material
Shale-Siltstone from face to consumer’s site will be transported in dumpers
or other mode as convenient for the company as being used in the limestone
mining nearby for the company.

¢ Dewatering
The monsoon water will collect in the mine in deep cuttings. Deep cuttings
whenever observed the monsoon water will collects in the same. The water »
will be dewatered through a sump made in the bottom of the mine to check
the silt. From sump, the dewatering will be done in a surface tank and will be
used for plantation. The gariand drain will be provided around the pit to
check the entry of monsoon water in the working pit

¢ Beneficiation .
No beneficiation will take place at site. The ROM mineral will be dispatched

to the consumers

¢ Extent of Mechanization

Assumptions
Production target of Shale-Siltstone per 1,20,000 ROM
year
Number of working days per year 300 days
Average production of Shale-Siltstone per 400 tones \J/(
day Mining Engineer
Directorate of Mineral Resoirnne
Excavator Requirement Meghalaya, Shillong
Output excavator per day (Only 1 shift) - 1200-1300 tones

1.84 cum bucket capacity
Total excavation 400 tones per day WD

Total Excavator required 400/1250 = 0.32 or 1 excavator

Drill Machine Requirements- Nil, as no drilling and blasting recommended.

One water tank is proposed for supply of water at different places and for
spraying water on approach/haul roads.

2 to 3 dumpers of 18.7 cu.m handles 400 MT of rocks per shift will be required
considering distance upto the crusher. Thus, minimum 2 dumpers are proposed.

U ﬂdl
GH
JAIPAL SIN
RQP!AJMB‘!S"ZO%!A




The following machineries are proposed {as per MMMCR 2016):

item Quantity
Hydraulic excavator with rock breaker | One
arrangement

Water tanker One
Dumpers of 18.7 cu. m. capacity Two
Other machineries As needed

f} Conceptual Plan

s Ultimate Extent & Size Of The Pit
The ultimate extent and size of the workings will be as follows:
Dimensions of workings are given below

Dimension Deposit

Length 470 meters maximum

Width 85 meters maximum

Depth Up to 84* mRL, or 66** meters maximum

*As per Approved Mining Plan
**Highest contour is of 150 mRL and lowest is at 84 mRL i.e. 66 meters
thickness
e The Final Slope Angle Adopted
Considering the stability of rocks the final slope angle or says ultimate pit
slope is proposed 452 from vertical. This slope angle will remain quite safe for
these deposits.

¢ Ultimate Capacity Of Dumps
The mineral is to be used as an additive in cement manufacturing and thus
ROM mineral is to be dispatched to the plant. No waste generates at site.
Small waste if generated will be used for construction and maintenance of
approach/haul roads. No waste dump is proposed at site.

¢ Stabilization Of Dumps
No waste will dump in the lease area, Mining Efigineer
Directorate of Mineral Resoursee
¢ Ultimate Pit Limit Meghalaya, Shitlong

The section has been prepared and ultimate slope is drawn over the sections
from end bottom point of possible reserves with ultimate slope {refer plate-
4). The upper points of these slopes have been projected over the plan. By
joining these points, the ultimate pit limit has been drawn, which is shown on
Conceptuatl Plan.

T

JAIPAL SINGH
RQPIAJMIZT 8/2015/A




Reclamation
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No reclamation is proposed during the period of this mining plan, as reserves
will remain alive in the lease at the end of mining plan period. However, if
reserve will be exhausted during the lease period, the exhausted benches will
be reclaimed by mine rejects, spreading of topsaoil and plantation will be
done. It is also proposed to convert the pit into a water reservoir.

Land Use pattern
Atl figures in hectares
S.No item Ason | End of End of
date Sth year | lease
1 Area to be excavated 1.00 2.66 3.55
2 Storage of top soil 0.00 . | 0.04 0.00
3 Qverburden dump 0.00 0.00 0.00
4 Mineral/Sub-grade stack 0.00 0.00 0.00
5 Infrastructure 0.00 0.01 0.01
6 Roads 0.110 | 0.11 0.11
7 Green beft 0.22 0.44 0.60
8 Reclamation 0.00 0.0 *
9 Others 0.00 0.00 0.00
Total Disturbed land 1.33 3.26 4,27

*

Reclamation

By Plantation in non-working area/green belt | 0.60 ha

By plantation on upper benches 1.05 ha

By Water

{Will be decided prior to Mine Closure)

reservoir | 2.50 ha

Total Reclaimed area

4.15 ha

npPROV ED

an;Mz'neer

Directorate of Mineral Resourc>*
Meghalaya, Shillong

=l
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6.0 MINE DRAINAGE

a) Minimum and Maximum depth of water table based on observations from
nearby wells and water bodies:

fn five hundred meters periphery:

General ground leve! near the lease area is 30 mRL towards SE side.
Minimum depth of water table is 49.21m and maximum depth is 50.83 m
as per observation from Piezometer monitering of grbund water table at
the eastern side of the lease area at transit house

b) Indicate minimum and maximum depth of workings

Minimum depth of workings- 95 mRL or 40 m
Maximum depth of workings- 84 mRL up to mineable reserves.

¢} Quality and quantity of water likely to be encountered, the pumpling
arrangements and places where the mine water Is finally proposed to be
discharged

There is a sufficient gap between proposed workings up to conceptual
and level of ground water table, thus ground water will not be
encountered in the workings at any stage. As the mining is of non-toxic
mineral, therefore quality of water will not be affected, the
draining/pumping of water if necessary will be done through siltation
tank, from there it shall be used for plantation or spraying of
approach/haul road.

d) Describe regional and local drainage pattern with annuli vain fall, catchment
area, and likely quantity of rain water to flow through the lease area,
arrangement to arresting the solid wash off etc.

Local drainage: Drainage in the lease area is northerly to northeasterly.
Regional drainage: General drainage outside the area is southerly. The
area is hilly and stony. Area broken by nalahs in the five kilometers
periphery is illustrated on plate-2.

Natural drainage: The monsoon water which directly precipitates over
the workings will fill in the pit and rest water which precipitates cutside
the pit will flow down towards lower altitude side by the slope of the area

into the siltation tank.
APPRUVED

The water accumulated in the pit will be dewatered by 10 HP diesel
operated pumps which will be used for plantation and rest of it will be
passed through the siltation tank to settle the silt. The desilted water will
be discharged into nearby nalahs/streams. The rubble stone walls are
constructed towards lower side of the dumps to check the wash off

durlng monsoon,
Mining Mm ] — Ul &y

Directoraie of Mineral Resourca* dNGH
Meghalaya, Shillong .
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7.0  STACKING OF MINERL REJECTS/ SUB GRADE MATERIAL AND DISPOSAL OF
WASTE

a) Indicate briefly the nature and quantity of top soll, overburden/waste and
mineral rejects to be disposed off.

The soil may come across in small patches and in cavities on the proposed
mining site and the soil which come across will be scraped and stacked
separately in 0.01 ha area. The soil will be used for plantation in each
monsoon. No mineral rejects come across during mining.

Waste generation is not anticipated thus, no measures for waste dump
management have been recommended.

b) The proposed dumping ground within the lease area be proved for
presence or absence of mineral and be outside the UPL unless simultaneous
backfilling is proposed or purely temporary dumping for a short period is
proposed in mineralized area with technical constraints and justification

The details are given in Conceptual Plan,

¢) Attach a note indicating the manner of disposal of waste, configuration and
sequence of year wise bulld up of dumps along with the proposals for
protective measures

The waste dump is not proposed in this planning and as per previous
approval no waste was proposed to generate in the area.

Minfng\L/g?nm

Divectorate of Mineral Resourss<
Meghalaya, Shillong

—=it q%{ '
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RQP;Ws?BIEOw/A



8.0 USE
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OF MINERAL AND MINERAL REIECTS

a)

b)

c)

d)

Describe briefly the requirement of end use industry specially in terms of
physical and chemical compositions;

The mined Shale-Siltstone will be transported by tippers to the
Company’s existing crushing unit in NW side. After crushing, it will be
exported to the cement plant located at Chattak, Sunamganj District,
Bangladesh, through a 17 km long elevated Long Belt Conveyor (LBC) 7
km of which lies in the territory of India and remaining in Bangladesh.

Shale-Siltstone will be used as an additive in a suitable proportion to
maintain LSF factor. These materials are mixed as ‘Silica & Alumina
corrective’ to cement manufacture to give a desired Quality of cement.

Give brief requirement of intermediate industries involved in upgradation
of mineral hefore end use.

No intermediate industry involved.

Give details requirement for other industries, captive consumption export
associated industrial use

The mined Shale-Siltstone will be transported by tippers to the
Company’s existing crushing unit in NW side. After crushing, it will be
sent to the cement plant located at Chattak, Sunamganj District,
Bangladesh, through a 17 km long elevated Long Belt Conveyor (LBC) 7
km of which lies in the territory of India and remaining in Bangladesh.

Indicated precious physical and chemical specification stipulated by buyers
The Shale-Siltstone will be used in cement manufacturing as additive

and the minerals will be dispatch to the crusher located outside the
lease area. No specific requirement proposed by the end user.

e) Give details of processes adopted to upgrade the ROM to suit the user

requirement

The lessee will dispatch the mineral in ROM form,

M:'ninMneer

0\' ED Directoraie of Mineral Resotiweras

Meghalaya, Shillong



9.0 PROCESSING OF ROM AND MINERAL REJECTS

No process takes place at mine site.
The ROM mineral is being dispatched to the consumers.

a) If processing/ beneficiation of the ROM or Mineral Rejects is planned to be
conducted, briefly describe nature of processing/ beneficiation.

Not Applicable.

?
b) Give a material balance chart with a flow sheet or schematic diagram of the

processing procedure indicating feed, product, recovery and its grade at
each stage of processing
Not applicable.
¢) Explain the disposal method for tailings or reject frdm the processing plant
Not applicable

d) Quantity and quality of talling/ rejects proposed to be disposed

Not applicable.

e} Specify quantity and type of chemicals if any to be used in the processing
plant

Not applicable
f) Specify quantity and type of chemicals to be stored
Not appticable

g) Indicate quantity {Cu. M per day) of water required for mining and
processing and sources of supply of water, disposal of water and extent of
racycling.

Around 2 Cu, M. water required for mining for drinking and other
purpose.

Drinking water will be sourced from nearby tube well

Water for other purposes will be sourced from the siltation tank.

APPROV ED vining¥rgine

Directorate of Mineral Resowr~»e
Meghalaya, Shillong

———Y Glﬁy *
JAIPAL SINGH
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10.0 OTHERS
a) Site services
The Shella Shale-Siltstone mine is nearby to the Nongtrai Limestone Mine, All
the site services like Mine office, workshop, rest shelters, kitchen etc. will be
available for use for this mine.

b} Employment Potential

2
=
©

Name of Post Nos
Mine Manager

Mining Engineer

Geologist

Environment Officer

Mine Forman/Mine Mate

Mechanical Forman

Electrician :

HVD & LVD, Operator & helpers including Office, Jeep,
Medical aid van etc

Manual Labour, hetpers for Machines, Dumper, 10
plantation, etc
TOTAL 23

00 (=P LA Lo ha =
LA | b |k (| b | | et |t

0

¢} Personal Protective Equipment
1. Safety Helmet- Used for the safety of head
2. Safety Goggles- Used for the safety of Eyes from sun, welding and other
flying rock particles
3. Dust Respirators: Used for dust free air at dusty areas in the mine
4. Ear Plugs: Used for protection of air from unwanted sound i.e. noise
pollution
Safety Belts with Rope- For safety of body which may fall from high faces
6. Hand Gloves- For protection of hand during welding or other hot things/
articles
7. Safety Boots- For protection of foot from fall of Boulder Stone and for
safety from injury

LY

b

d) Other requisite requirements for laborers
1. WOC {Latrines and Urinals) one for each and up to 50 laborers. Separate
for Male and Females (Section 20 Mines Act, 33 of Mines Rules).
2. Rest Shelter for laborers for taking rest during off hours {Rule 62 of Mines
Rules).
3. Water hut for storing of cold water for laborers (at least 2 liters for each
labor for drinking purpose} {Section 19 Mines Act, 30 of Mines Rules).
4. First Aid Boxes in sufficient numbers (Section 21 of Mines Act).
D .
APPROVE

H 'Ma’ne&r )
Minin 4’ { m (}qf

Directoraic of Mt'nera'l Resouress
i Meghalaya, Shillong JAPAL SINGH
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11.0 ENVIRONMENT ASSESSMENT AND ENVIRONMENT MANAGEMENT PLAN

a) Measure taken and to be taken for protection of environment in and around
the lease area

Existing

The existing environment has been elaborated in the REIA enclosed,

4

Proposed:

The pit roads etc are observed in the lease area. No tree will destroy by
proposed mining activities. For protection of environment and improving
the aesthetic beauty of the area following measures will be provided:

The mining will be systematic and scientific in supervision of technical
staff.

The stack will be at proper place as suggested and fully stabilized as
proposed.

The plantation between tar road and mine site and along the lease area
will improve the environment.

The land use by mining is as follows:
All figures in hectares

S.No. | Item Ason |Endof | Endof
date 5th year | lease

1 Area to be excavated 1.00 2.66 3.55

2 Storage of top soil 0.00 0.04 0.00

3 Overburden dump 0.00 0.00 0.00

4 Mineral/Sub-grade stack | 0.00 0.00 0.00

5 Infrastructure 0.00 0.01 0.01

6 Roads 0.110 |0.11 0.11

7 Green belt 0.22 0.44 0.60

8 Rectamation 0.00 0.0 0.0

9 Others 0.00 0.00 0.00

Total Disturbed land 133 |3.26 |4.27 }JE/\
Mining*Enginecr

Nirectorate of Mineral Resorir~ae

Flora and Fauna ROV ED Meghalaya, Shillon
A 4

The Areca catechu, wild banana, Bambusa species, Duabanga nudiflora,
Wallchia densiflora, litchi chinensis, Mangifera indica, Artocarpus
integrifolia, Albezia procera, Toona species, Alstonia Scholaris, Tetrameles
nudiflora, etc. are some of the common species. The study indicates the
area does not have rare and endangered species. (Annexure)

The fauna found as live stock and the rarely appearance of wild animals
like Monkeys, Squirrels etc, which will not be affected by mining activities.
The flora of the area will improve by proposed plantation.
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The barbed wire fencing will be provided around the excavation to
check the inadvertent entry of human and live stock and fauna. In absence
of wild fauna no adverse impact will encounter thus no measures are
proposed.

Climatlc Conditions

Climate of the area is semi arid zone type. The average rain fall remains
around 10000 mm per year to 12000 mm per year, The maximum, mean
. and lowest temperature remain around 34°C, 24°C and 4°C. Maximum
precipitation takes place during month of July and August. The hottest
months are May and June and coldest are of December and January.

Public buildings, Places of Warship and Monuments

No such things are observed in and near the lease area thus no measures
are proposed.

The roads, highway observed in 5 kilometres periphery of the applied
lease area are illustrated on plate-2

Human Settlements

No human settlement observed in the lease area. Nearest village is Shella.
The main vocation of the habitants is agriculture. The habitants also have
Job at nearby mines and nearby towns.

b) Measure taken and to be taken for dumping overburden, stacking of top soll
and utilization of top soil

The excavated minerals will be dispatch in ROM form. The whole
excavated minerals will dispatch. No sorting takes place at site.

Waste dump and stabilization
No waste will generate at site,

Thus, no measures are proposed. )
Mining Engineer
Top soil Directorate of Mineral Resour-ce
No separate soil is observed in the lease area. Meghalaya, Shillong

The scil may come across in thin layer somewhere at surface.

It will be scraped and stacked separately to be used for plantation
during the monsoon.
Thus, there will be no permanent stack of soil.

Eﬁw@g&?
JAIPAL SINGTT—=-
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¢) Measures taken and to be taken for control of water, noise and air pollution

*» Water:
o The general ground level near the lease area (outside the lease area) is
around 30 mRL. towards SE side.
Minlmum depth of water table is 49.21m and maximum depth is 50.83m
as per observation from Piezometer monitoring of ground water table at
. the eastern side of the lease area at transit house.
Proposed workings are far above to this level of ground water table, thus
ground water table will not intersect in workings at any stage.

o Dewatering:
During monsoon the rain water of direct precipitation will collect
In the working pits. The monsoon water of upper altitude side may
also collect in the pit.
A drain will be provided towards higher altitude side of the pit to
divert the rain water away from the pit.
The dewatering will be done through a sump made in the bottom of
the pit and through a water tank/siltation tank at surface. Thus the
silt will be checked and not allow to spread in the nearby area of lower
altitude side and In agriculture lands.

o The drinking water will be analyzed once in six months for quality. The
source of drinking water is tube well, which are away from\the area and
thus do not get any adverse effect from mining. '

e Air

Present air is fresh and healthy as no mining activities are presently being
done.

The magnitude of air pollution in @ mine varies with method of mining, type
of mineral, level of mechanization and beneficiation of mineral. The gaseous
poliution in the mine is due to emissions from diesel engines, transport
vehicles. The dust pollution is due to movement of mine machineries etc, and
vehicular movement. The dust once allowed to go into atmosphere cannot
be controlled. Hence, it is necessary to suppress and minimize the dust at its
generating point/source by water sprinkling etc and will be maintained as per
guidelines of MSPCB.

NED
P\???\o M;'nfoﬂeer

Directorate of Mineral Resourrrt
Meghalaya, Shillong

B o iy ”@’,‘M |

1378/2015/A



25

Measures proposed:
Water pollution
1. Outmost precaution will be taken that workings should not intersect
the water table.
2. In case of intersection with ground water table, the lessee will
immediately inform to the concerned authorities.
3. Before monsoon arrival, all drains must be cleaned for proper flow of
water.
Regular cleaning of sump and surface tank for proper dewatering.
Proper maintenance of dewatering pump.
6. The drinking water will be analyzed twice in one year for quality i.e.
the source of drinking water will be tube well and hand pumps.

o

Dust pollution

1. Sharp drill bits are used and the drilling machine is kept leakage proof.
Dust extractor will be provided in drill machine.

2. Controlled blasting is proposed only on hire requirement after taking
permission from DGMS and other local authorities. Water Sprinklers
provided over haul road to control the fly of dust.

3. All the haul roads will be kept wide, leveled and compact. Regular
water Sprinklers should be done on road from site to tar road once or
twice in a day especially during dry season to check the generation of
dust during vehicular movement.

4, The green belt as shown on plate & in and near the_lease area will
minimize dispersion of dust in nearby area. The proposed plantation
is illustrated on the plan.

5. The proposed plantation along both sides of haul road from tar road
and between tar road and mine site will also check the spread of dust
in nearby area.

6. Maonitoring in six months is proposed for assessment of impact for
generation of dust due to vehicular movement, drilling, blasting and
loading etc. and measures should be adopted to minimize the
gaseous pollution.

Gaseous Pollution

1. The emissions from diesel engines will be minimized by proper
maintenance of all  diesel operated mine machineries like diesel
engines, D.G sets and transport vehicles.

2. The gaseous pollution due to blasting is for a short duration. The
gases are diluted by wind in a short period in opencast mining,.

3. All the machineries like compressor, trucks should be operated by
trained operators.

4, Gaseous pollution from diesel engines is proposed to minimize by
using good quality of silencers.

5. Monitoring in one year is proposed for assessment of impact due to
vehicular movement and measures should be adopted to minimize
the gaseous pollution.

0 .
%9 p ?\0\' e y M:meneer Cjw

Directorate of Mineral Resourrat
Meghalaya, Shillong
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Noise Pollution

1. The adeguate silencers will be provided in diesel operated mine
Machineries and trucks and tractors

2. Compact and leveled haul road are proposed for smooth running of
transport vehicles

3. The transport vehicles should be filled up to rated capacity of the
vehicle to minimize the noise R

4. The shrubs and bushes located in the area and proposed plantation
will check the propagation of noise.

5. The bumps on haul/ approach roads are proposed to remove time to
time. The voids on haul roads are proposed to fill by waste and
leveled time to time.

¢ Personal protective equipment:
The safety helmet, safety shoes, safety belts will be provided to the
labourers. The ear plugs/muffs will be provided to the workers who will
work near the noise creating machines,

d) Contribution Regarding the Social Development of the Nearby Residents

There is no impact of mining on local residents of the area as habitation is
away from the applied lease area. The maximum persons will be
employed from nearby villages. There is no source of émployment in
nearby area and thus the employment will develop by the proposed
mining activity in nearby area. The applicant/lessee will help in
maintenance of village kacha roads with request of local bodies. The
lessee will provide maximum assistant to local body on their request. The
lessee will develop the plantation along the roads. The lessee will
contribute some funds from the income and the fund will be used only
for the social development of the people in the field of Education and
medical,

e} Details Of Health Checkup And Insurance Of All The Employed Persons {For
Existing Lease)

Periodic health checkup will be provided as per rules. The labour
insurance will be provided as per rules.

APPROV eD 1

MiniM"""

Directorate of Mineral Resourr=e
Meghalaye, Shillong
Rl
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12.0 PROGRESSIVE MINE CLOSURE PLAN UNDER RULE 19 {1) (g) OF
MMMCR 2016.

12.1 Environment Base Line Information’s:
The present degradation of land is as follows:

All figures in hectards

S.No | Item As on date
1 Area to be excavated 1.00
2 Storage of top soil 0.00
3 Overburden dump 0.00
4 Mineral/Sub-grade stack 0.00
S Infrastructure 0.00
6 Roads 0.110
7 Green belt 0.22
8 Reclamation 0.00
9 Others 0.00
Total Disturbed land 1.33

a) Water Regime:

No water reservoir or perennial stream etc observed in the lease area.
N,

Umiam river is 480 meters SE of the Mining Lease. :
Min :'M‘E/n\gfneer
b) Quality of air: Divecioraic of Mineral Resourrat
Meghalaya, Shillong

The lease area is away from the habitation. Presently in absence of workings
the air pollution is within limits.

¢} Ambient Noise Level:

The noise level in the lease area is within the prescribed limit as there is no
working in the lease area.

d) Flora and fauna: APPROV ED

The Areca catechu, wild banana, Bambusa species, Duabanga nudiflora,
Wallchia densiflora, litchi chinensis, Mangifera indica, Artocarpus integrifolia,
Albezia procera, Toona species, Alstonia Scholaris, Tetrameles nudiflora, etc.
are some of the common species. The study indicates the area does not have
rare and endangered species. {Annexure}

The fauna found as livestock and the rarely appearance of wild animals like
Monkeys, Squirrets etc, which will be not affected by mining activities.
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e) Climatic Conditions:
Climate of the area is semi arid zone type. The average rain fall remains around
10000mm per year to 12000mm per year. The maximum, mean and lowest
temperature remain around 34°C, 14°C and 4°C. Maximum precipitation takes
place during month of July and August. The hottest months are May and June
and coldest are of December and January.

f) Human Settlement: >
No human settlement observed in the iease area. Nearest village is Shella, The
main vocation of the habitants is agriculture. The habitants also have job at
nearby mines and nearby towns.

g) Public building, place of worship and monuments

No such things are observed in and around the lease area. The other things
observed in five kilometers periphery is illustrated on plate-2

h} Indicate any sanctuary is located In the vicinity of leasehold

No sanctuary etc observed in the vicinity of the lease area.

12.2 Impact Assessment:

The land of the |ease area will degrade by excavation and roads.

a) The infrastructure, reads, workings etc will be come across during the period of
the mining plan. Thus, the fresh area will degrade by proposed workings.

The land use at the end of five years will be as follows:

All figures in hectares

Minin Mneer

S.No. | Item Ason | Endof
date Sth year
1 Area to be excavated 1.00 2.66
2 Storage of top soil 0.00 0.04
3 Overburden dump 0.00 0.00
4 Mineral/Sub-grade stack 0.00 0.00
5 Infrastructure 0.00 0.01
6 Roads 0.110 | 0.11
7 Green belt 0.22 0.44
8 Reclamation 0.00 0.0
9 Others 0.00 0.00 '
Total Disturbed land 133 | 3.6 \PPROV ED |

Directorate of Mineral Resouvrrax — N1 MM
)

Meghalaya, Shillong JAIPAL SIN

RQPIAIMI/Z

378/2015/A
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b) Air Quality:
The quality of air is likely to be affected by transportation of mineral. The
lessees will use rock breakers, pneumatic breakers if required for excavation of
mineral.

Water spray is being used over the haul/ approach roads time to time and this
practice is proposed to continue in future.

¢) Water Quality:
The quality of water is affected by mining if ground water comes across in
mining.
There is a high gap between the level of ground water and the depth of
proposed deepest workings thus ground water will not intersect the workings
at any stage.
If ground water is intersected during the course of workings, the lessee will get
necessary permission.

d) Noise Level
Diesel operated machineries will create noise in the mining. The following
measures are proposed: '
High quality silencers will be provided to the diesel operated machineries uses
for excavation and loading of mineral. and water pump etc. The approach
roads will be provided smooth and wide.

e} Vibration level (due to Blasting) .
Blasting is not required therefore no vibration will be experienced.

f} Water Regime:
No perennial water regime is observed in the lease area, however Umiam river
is 480 meters SE of the Mining Lease. But no impact is anticipated.

g) Acid Mine Drainage }L/\
Not applicable in this mine. Mining"Engineer

Directorate of Mineral Resonrros
h) Surface subsidence ,hp p ROV ED Meghalaya, Shillong

It is an opencast mining and no such subsidence will come across by mining.

i)} Socio- Economic

The company is doing extensive work under CSR activities in the education and
infrastructure development apart from the income generation programs,
Nongtrai Limestone Mine is nearby Shella Shale-Siltstone mine, therefore the
facilities will be common for both sites. In the health field the company
provides a mobile clinic with a doctor, free medicine and free treatment etc. In
the field of education the grant of scholarships, equipment in schools,
contribution in teachers’ salaries, building construction, play grounds etc.
Awareness programs for environment etc. are being conducted by the
company for the improvement of the socio-economic conditions of an area.

__ =M M
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J) Historical Monuments etc
In absence of such monuments In and around the lease area no impact is
anticipated.

12.3 PROGRESSIVE RECLAMATION PLAN

The mining is from top to bottom side. The reserves will not exhaust during the
period of this mining plan; as reserves will remain alive in the lease at the end
of mining plan period. However, if reserve will be exhausted during the lease
period, the exhausted benches will be reclaimed by mine rejects, spreading of
topsoil and plantation will be done. It is also proposed to convert the pit into a
water reservoir,

a) MINED OUT LAND
All figures in hectares

S.No | ltem Ason | End of End of
date | 5th year | lease
1 Degraded area 1.00 2,66 3.55
2 Storage of top soil 0.00 0.04 0.00
3 Overburden dump 0.00 0.00 0.00
4 Mineral/Sub-grade stack 0.00 0.00 0.00
5 Infrastructure 0.00 0.01 0.01
6 Roads 0.110 | 0.11 0.11
7 Green belt 0.22 044 _ | 0.60
8 Reclamation 0.00 0.0 0.0
9 Others 0.00 0.00 0.00
Total Disturbed land 133 3.26 4.27

b) TOP SOIL MANAGEMENT

The soil come across during mining will be scraped and stacked
separately in 0.01 ha area as shown on plate-5. The soil will be used for

plantation in each monsoon. \g/‘*
Mining\¥agineer
c) TAILING DAM MANAGEMENT Directoraie of Mineral Resourco<
Meghalaya, Shillong

In absence of such tailing dams in the lease area and nearby no measures
are called for,

d) ACID MINE DRAINAGE APPROVED

In absence of acid mine drainage, no management will be anticipated.
e} SURFACE SUBSIDENCE

The lease area will be worked by opencast method. Therefore, no surface
subsidence will be encountered.

— == %{H
JAIPAL SINGH
rQP/AIMI378/2015/A
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The cost required for plantation (with watering, fencing and survival) and waste dump
management etc is given below.
The retaining wall is proposed to be constructed during next five years, Pillaring as per
the regulations is already in place. The fencing will be provided in non-fenced area. The
cost is given below in table,

Nirectorate of Mineral Resources
Meghalaya, Shillong

ITEM DETAILS AREA QUANTITY EXPENDITURE REMARKS
{HECT)
{A) RECLAMATION {1} Backfilling Nil NA NA
AND {il)afforestation on | Nil NA NA
REHABILITATION backfilled area 'Nil’ & ‘NA"
OF MINES OUT (ifi) Others {please | Nil NA NA because
LAND/AREA Speclfy)eg. durlngthe 5
Afforestation on years Plan
exhausted period, the
benches reserve
{iv) Pisciculture Nl NA NA remalns alive.
{v) converting Into | NIl NA NA
water reservoir
{vi}Picnic Spot Nil NA NA
(B) STABILIZATION & | (i)Terracing One - - Part of
REHABILITATION OF dumping
DUMPS (Within {11} Construction of | NA NA NA No dump
Lease) retaining wall at
toe of dump
{iil)Construction of | Existing Existing NA, Perlphery of
settling ponds Mine
{Garland drains .
etc)
(iv)Afforestation Nil NA NA Continuous
on dumps Dumping
{C) REHABILITATION | {iAfforestation 0.088 ha | 140 trees 42000/~ Along lease
OF BARREND AREA {Greenhelt Per year boundary and
{Within Lease} building) along road
{li}Others{Please 20metre | 20 running 10000/ - Around the
Speclfy) Wire Per year | metre per excavation
Fencing year
(D} {i)Ambient air Lease 2 sample per | 6000Q/- From lease
ENVIRONMENTAL quality area year area
MONITORING {Core | (ilwater quality well 2 sampleper | S000/- From nearby
Zone & Buffer Zone year well
separately) {ill) Noise Level Lease 2 4000/- Near working
Survey area measurement pits and
$ hydraulic
per year machineries
Total 0.088 ha | 700 trees; 67,000/- per year
per year. | 100 meters including all
Total wire fencing;
0.44 ha 30 samples of | {Total for S years
air, water and | 335000/-)
nolse {10
each) AP P
Minin ‘neer

QVED

JAIPAL M%T\ e
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f) DISASTER MANAGEMENT PLAN

No landslide and inundation like disaster were come across in this area and
nearby the area in past. The workings are proposed from top to bottom by
forming proper benches. The proposed workings will be by opencast mining
method. Underground mining is not proposed. Face height will be maintained
safe. No tailing dam is proposed. Thus high -risk accidents like land slide,
subsidence, flood, inundation, fire, seismic activities etc. not come across. Small
accidents like fire, explosion in explosives, accident and fall of face like disaster
may come across. A firefighting station (sand filled buckets) is proposed at site in
the supervision of mines manager and mate. After receiving the information,
the officials will reach up the site and will remove men and machineries from the
site. Magazine is proposed for storing the explosive and approved boxes are
proposed for handling the explosive from magazine to site. Any person, who
notices any explosion or accident, should immediately take steps to glve warning
by suitable mean and at the same time take necessary action for withdrawal of
men from the site. He shall also inform the mines manager and other officials
without any delay. The persons should be trained properly to handle the
situation. Detailed warning system, implementation procedure, emergency
control center, shall be maintained at the mine with names of trained persons,
Proper arrangements should be made for treatment of injured persons.
Firefighting arrangements should be provided at all the prone sites. All the safety
equipment should be available at mine site. A vehicle should always remain at
site. The lessee is capable to meet any type of risk. Fire tender is available at
LUMPL site at a distance of 1.5 km. Dispensary is available at all prominent
villages.

The responsible person is as follows:
M/s Lafarge Umiam Mining Private Ltd. (Lessee) and Manager of the mine

g) MINE CLOSURE: . % N{\
CARE AND MAINTENANCE DURING TEMPORARY DISCONTINUENCE;,  Mining'Engineer
Nivecterate of Mineral Resotirrrs

Meghalaya, Shillong
During any discontinuance, the mining workings will be in the watch of a
watchman. Before re-opening the mine, maintenance will be provided to all the
machineries deployed at mine. Before the laborers enter the mine, the
workings are proposed to be inspected by manager for safety purpose as per

Mines Act.
h) Environmental safeguard: AP’ ROV ED

Systematic workings are proposed keeping in view the conservation of mineral,
protection of Environment and safety of human and machineries.

No natural water courses are observed in and near the lease area and no such
thing will be obstructed by proposed mining activities. Although no separate
soil observed at proposed mining site, however if any soil comes across in thin
layer or in cavities, it will be scraped and temporarily stacked separately at
proposed site. The soil will be used for ptantation during each monsoon. The

—J M% ,
JAIPAL SINGH N
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waste generated during mining will be used in construction and
maintenance of approach roads, construction of site services. The lessee wiil
also sell the waste by permit from the concerning department. Rest of the
waste will be dumped at proposed site as per the planning.
Regular water sprinkling will be provided over the approach road and all other
dust creating points and places to minimize the dust during mining and other
operations. Safe blasting as per Mines Act will be conducted by certified
Plaster by implementing all measures to arrest the fiy rock and minimize the
ground vibrations. The nearby structures should not be disturbed by blasting.
Drilling will be either by wet process or by using dust extractors. In case of
deep hole blasting the lessee will take permission from DGMS. For the safety of
the laborers the personal protective devices will be provided and proper
training will be provided for environment and safety. The height and width of
the benches and face slope are proposed as per Metalliferous Mines
Regulation 1961. Regular heaith checkups will be provided with periodically
organized occupational health surveillance program for the workers.
Insurance/Group insurance will be provided for all laborers as per rules.
Vehicular emissions will be checked by adopting good quality of silencers and
by maintaining wide and smooth roads. The noise level/pollution will be
maintained within the permissible limit. Plantation as per approved planning
will be provided in the lease area to increase the aesthetic environment of the
lease area and nearby the lease area. The lessee will also follow the conditions
imposed in the Environment Clearance for environment protection measures,
CER, ESR, CSR etc. .

i} FINANCIAL ASSURANCE
Financial assurance as security deposit of Rs 50,000/- (Rupees Fifty thousand
only) for a Mining Lease of 4.9 ha area is to be provided to the concerned
department as per Meghalaya Minor Mineral Concession Rules 2016.

=yl M’f

Jaipal Singh
RQP/AIM/ 378/2015/A e
Authorized Signatory A 'E,l 20
M/s Lafarge Umiam Mining Private Limited ~pl _}__\M;g'f
{Lessee) R

€D
pPROV
h Min ;’M;’neer

Divectorate of Mineral Resomr~r¢
Meghalaya, Shillong
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WO EEfe ’ GOVERNMENT OF INDIA
wiree ot ena dwree MINISTRY OF COAL & MINES
ot fewmr DEBCARTMENT OF MINGS - )
wredie arry ogy) INDIAN BUREAL OF MINES -
wrw frdorr o whiex stower oy ' Mines Contreol & Conservation of
(wer dwe) Minerats Division (Gentral Zone)
!".."Nn. MLMMmmM ‘ !&mx;‘bmd. the %{,,/I[',éz_wi_
To,
Shri 8,G. Lyngdoh
Dirgetory 1+ b St
M/s Laum Mawshon Minerals Pyti1ad, |
Hotel Pylo Tower, Oaklund Road, M;'n%gﬁ.eer
Shillong« 7934101, Directorate of Mineral Resouvrne
, Meghalaya, Shillong
Sab, Apptoval of Mining Plan for grent of lease submitted under rulc 22
of MCR, 1960 for ShetlnaShnlasSiltstonezaren over an ared of
¢.9Hmuanes situated in Diswivt Snsy Khasi-Hills, Meghalaya of Ns
Lum Mawshun Minarals Py, Led,
APPROVED
Ref: 1) Your letter No. OM:190:02:K6:90 dwted 16.01.2007
addressed to\Controller Geperal,
2)  Thisofficsdettersufieven no. dated 9.4.2002,
3. Your letter No. OM:{ 20:02:Kb:BBM dutad 03.06.2002
eddresseddoController 6f Mines {4 MOCM Division, |
4, Thisofficedotter of even no, dated 02.08.2002. |
5. ¥Yourdetter No, GM:190:02:991 cuted 23082002 addressed !
to Deputy Controller of Mines, IBM, Kolkata,
Sir, | |
In exerciseof e powers confened by-Clause (b) of Sub-Section (2)
of Section §

8Pproye the gbove sid mimng plan. This approval i
conditionsy ;- ’

®

()

T —

of Mines & Minersls (Deyelopment & Regulation) Aect, 1957 read

Thiy mining plan is appfoved withou prejudice to mny other laws |
applicable to the mine/aren from thme to time whether tmade by the
Central Government, Stte Govertiment or any other authyrity.

It s clarified that this approval of the mining plan does not in agy
way imply the upprovad of the Governmont in terms of auay other

6 dhes, oy
¥fice wey,

Indira Bhuven, Civit Lises, NAOPUR 440 00}

i M Ploor, ')’ Block T Thono : $53803,  ew, Fax - (o712, 333503 '
mml ATMYR—440 U} : e-mthwmaaihmh.ntc.ln

M AN Cram ¢ MINBSBURO . ‘
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provisions of the Mines and Minerals (Development & Regulstion)
Act, 1957 or Lhe rules framed there abder or any other laws.

It is further clarified that this approval of the mining plan is subjéct
to the provision of Forest (Conservation) Act 1980, Porest
Conservation Rufe 1981 and other relevent statutes order and
puidetlines a3 may be applicable to the lease erea from time 10 tiune.

The mintag plan is approved without prejudice o any omder or
direction frum the Court of competent jurisdiction.

Your attention s invired to the Sopreme Cowmrt {uteriva ‘order in
W.D.{c) No.202 daied 12-12-96 for compliance. Approval of mining -
plan is therefore issued withom prejudice to and is subject to the said
dircctions of the Supreme Court.

Than[cmﬂsagfagqnmfuhaimaﬁy@ﬁSmr&Gm’cmmcnwhmcwcr*
sucheemonderispassedmnsyrbed mtimated=odheRegionsiControl ler
ofsMincasladiamBordamofiines:Kolkata

~

nvirnmcohddenasementabiansipoyeringehed sawfrqualitof -
AL, pavatery reotlfess o Mmlwdswgmundr ~ibrations,

pmmummmnmmmlmfwﬂlﬁmm'alongslm bordes
Bl wandemasrpurtsdionsods shall «ber subrhitted . before. the
conmmencementofminingoperations,

Yours faithfully,
Two copies of approved mining plan

L
=AY T ¢
pROV - (CP. ;:}n%l}‘éx -

¢ | Controtler of Mincs
Mmu%éﬂlcef

Directorate of Mineral Resourrre
Meghalaya, Shillong
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Registered AD/E-mail
Telephone : (033} 236734986

GOVERNMENT OF INDIA (033) 23673618
MINISTRY OF MINES Fax 1 (033) 23673647
INDIAN BUREAU OF MINES E-mail  :::rokolkataddibm 2oy in

OFFICE OF THE REGIONAL CONTROLLER O

T
m
wn

No IBM/GHY/MEG/EKH/LST/MS- 52, VOL-I CP- 13, Sector V, Salt Lake City
Kolkata 700 091

Date: 14.10.2015

o
Dr. Ashim Kumar Chattopadhyay, Nominated Owner
Nongtrai Limestone Mine
M/S Lafarge Umium Mining Pvt. Limited
Hotel Polo Towers, Polo Ground
Oakland Road, SHILLONG- 793001
MEGHALAYA- 793001

E-mail ID:achattopadhyay9@gmail.com,amit.dubey@lafarge.com

Sub . Approval of Scheme of Mining in respect of Shella Shale-Siltstone Mine of M/S LUMPL over an
area of 4.90 ha. in village Shella, East Khasi Hiils district of Meghalaya State, submitted under
rule 12 of MCDR, 1988.

-

Ref: i} Your letter No. NLM/1BM/25/2015 dated 16/04/2015.
i} This office letter of even no. dated 31/07/2015.
iii) Your letter No. NLM/IBM/88/2015 dated 28/08/2015.
iv) This office letter of even no. dated 24/09/2015.
v} Your letter No NLM/IBM/98/2015 dated 01/10/2015.
vi) This office letter of even no. dated 06/10/2015.
vii} Your letter No NLM/IBM/105/2015 dated 12/10/2015.
Sir,

In exercise of the power conferred by Sub-rule (4) of Rule-12 of Mineral Conservation &
Development Rules, 1988, | hereby approve the Scheme of Mining including Progressive Mine
Closure Plan of Shella Shale-Siitstone Mine of M/S Lafarge Umium Mining Pvt. Limited over an area of
4.90 ha. in village Shella, East Khasi Hills district of Meghataya State, submitted under rule 12 of
MCDR, 1988.This approval is subject to the following conditions:

({) The Scheme of mining is approved without prejudice to any other law applicable to the mine area
from time to time whether made by the Central Government, State Government or any other
authority and without prejudice to any order or direction from any court of competent jurisdiction.

(i) The proposals shown on the plates and/or given in the document is based on the lease map
Isketch submitted by the applicant/ lessee and is applicable from the date of approval.

(i) It is clarified that the approval of aforesaid Scheme of Mining does not in any way imply the
approval of the Government in terms of any other provision of Mines & Minerals (Development &
Regutation) Act, 1857, or the Mineral Concession Rules, 1960 and any other laws including
Forest (Conservation) Act, 1980, Environment (Protection) Act, 1986 or the rules made there
under, Mines Act, 1952 and Rule & Regulations made there under.

(tv) Indian Bureau of mines has not undertaken verification of the mining lease boundary on the
ground and does not undertake any responsibility regarding correctness of the boundaries of the
leasehold shown on the ground with reference to lease map & other plans furnished by the
applicant / lessee,

Cant....2.:.

A,
Mining Engineer
Directorate of anera.t‘ Resonirrnt
Meghalaya, Shillong

APPRO



(V) At any stage, if it is observed that the information furnished, data incorporated in the document
are incorrect or misrepresent facts, the approval of the document shall be revoked with immediate
effect.

(vi) 'f this approval conflicts with any other law or court order / Direction under any statute, it shall be
revoked immediately.

vii) The approval of Scheme of Mining is subject to the compliance of Ministry of Mines
Notification published in The Gazette of India vide G.S.R. 710 (E) dated 8th October, 2014
regarding construction of boundary pillars and photographs (all pillars) of the same are to
be sent by DVD to this office within three months from the date of approval failing which
the approval of the document shall be deemed to have been withdrawn. No extension shall
be granted.

{viii) Validity of this document shall expire on 31/03/2020.
(ix) Next Financial Assurance shall be due for submission on or before 31/03/2020.

Yours faithfully,
Encl: One copy of approved Scheme of Mining. ; ﬁ:\, e

roRiti!

1 A&\
(A.B.PANIGRAHI)
Regional controller of Mines
Copy for kind information to:

1. The Director, Department of Mineral Resources, Govt. of Meghalaya, Risa Colony, Shillong —793 003,
Meghalaya along with one copy of approved Scheme Of Mining by REGISTERED PARCEL.

2. Dr. Ashim Kumar Chattopadhyay, (RQP),M/S Lafarge Umium Mining Pvt: Limited, Hotel Polo Towers,
Polo Ground, Oakland Road, SHILLONG- 793001, MEGHALAYA- 793001,
E-mail ID:achattopadhvav9@amail.com \

{A.B.PANIGRAHI)
Regional controller of Mines

M:'n%gfneer

APP ROV ED Directorate of Mineral Resovraas

Meghalaya, Shillong
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NLM/IBM/2.1/48A/2009 MINE CODE: 77ZMEG04001
May 02, 2009

To,

The Controller General,

Indian Bureau of Mines, Indira Bhawan,
Civil lines, Nagpur. - 440001

Sub: Notice of temporary discontinuance of work in Mine under Rule 24(1) of MCDR B8

Dear Sir, "

We, Lafarge Umiam Mining Pvt. Ltd. ("LUMPL"), are operating Shale and Siltsone Mine over an
area of 4.9 hectares (Mine Code - 77MEG04001) at Shella after obtaining relevant mining
concessions and permissions since 22/(09/2005. Notice of opening of the said Shale and Siltstone
mine in Form C as per Rule 22 of MCDR 1988 was sent to your office vide letter No,
NLM/IBM/2.1/85/2005 dated 26/11/2005. Due to certain technical difficulties to work in rainy
season and also due to the constrains in system of crushing and transportation and supply of
same to the Lafarge Surma Cement Plant based at Chattak, Bangladesh, we have stopped
complete mining operation from 21/03/2009 and planning to extend the closure till the complete
end of monsoon season in the region. Once we will have the comfort to operate on technica!
ground, we will reopen the Mine with the prior notice.

In view of this, we are enclosing herewith the Notice of temporary discontinuance of work in
Mine in Form D- 1 for our Shale and Siltstone Mine of Mfs Lafarge Umiam Mining Pvt. Ltd. as
required under the Rule 24 (1) of MCDR 1988

bt

Please acknowledge the receipt for the above,
Thanking you,

Yours Sincerely
!
For N&f_qpai Limestone Mine
M/S Lafarge Umiam Mining Pvt. Ltd.
\ ¥

(Sang :._ _Ku af/ 7 0 Ma'm’an"‘?;"
njay Kum » te of Mineral Resovrrr
Agent APPROVE e eghalaya, Shillong

Copy: 1. The Controller of Mines, Central zone, Indian Bureau of Mines, Indira
Bhawan, Civil lines, Nagpur.-440001.
2. The Deputy Controfler of Mines & Officer-in- charge, Indian Bureau of Mines, CF-13.
Sector V Salt Lake City, Kolkatta- 700 091
3. Assistant Controller of Mines and officer- in-charge, Indian Bureau of Mines,
1- A, K.C. Sen Road, Paltan Bazar, Guwahati.
4. The Under Secretary to the Govemment of Meghalaya, Mining and Geology
Deptt. Under Secretary Building, Shiltong- 793001

5. The Director of Mineral Resources, Govemment of Meghalaya, Risa Colony,
Shillong- 793003

Head Uffice - Hanel Pl towe: P, Lrownd Gabans boad Shiviesiy 704000 Meqbalw, lnd e v 3EAQLNDT (ynFas TR gigge o .

Miee: Cfce: Neagt=ai-Shells, P Siella Bap.0 262502 Past Frasi i Meghabaya e Tel L g s



To

[P

L%y ]

FORM D-1

NOTICE OF TEMPORARY DISCONTINUANCE OF MINE
(See rule 24)

MINE CODE - 77MEGD4001

The Controller General, Indian Bureau of Mines, Indira Bhawan, Civil lines, Nagpur.-
440001

The Controlter of mines, Central zone, Indian Bureau of Mines, Indira Bhawan, Civil
lines, Nagpur.-440001

The Deputy Controller of Mines & Officer-in- charge, Indian Bureau of Mines, 5™
Floor, CP-13, Sector V Salt Lake City, Kolkatta- 700 091 .

Assistant Mining Geologist and officer- incharge, Indian Bureau of Mines, 1-A, K.C.
Sen. Road, Paltan Bazaar, Guwahati,

The Under Secretary to the Government of Meghalaya, Mining and Geology Deptt.
Under Secretary Building, Shillong- 793001

The Director of Mineral Resources, Government of Meghalaya, Risa Colony, Shillong-
793003

[

i) Name of the mineral worked : Shale- Siltstone
ii) Name of other Mineral worked, if any : . Nil

Name of the mine

Shale-Siltstone Mine
Name and address of the Lessee/Qwner

K Swaminathan

Lafarge Umiam Mining Pvt. Ltd.
Hotel Polo towers, Polo ground
Oakiand road

Shillong 793001, Meghalaya

Particulars of the Mining Lease (ML):

(i) Date of execution 30"™ August 2002
(i) Period 30 Years (30" August 2002

to 29* August 2032)

(111) Areas under Mining lease

Location of the mine:

(i) Vilage

(i) Taluka/Tahsil
(iif) District

(iv) State

Name and address of Agent:

Name
Designation
Address:

4.9 hectares
anMineer
Shella Directorate of Mineral Resone-oc

Sohra
East Khasi Hills
Meghalaya

Meghalaya, Shillong

Sanjay Kumar

Agent
Shella Bazaar, Distt. East
Khasi Hills, Meghalaya,

793112




7 Name and arldress of Minmg Fngineer

Name
Designation
Adldress

Amil Kumar Dubey

Mining Engineer

Shella Bazaar, Distt. East
Khasi Hills, Meghalaya

8  Date of temporary discontinuance: 21" March 2009

9 Reason for temporary discontinuance:

1) Lack of Demand: Not Appiicable

2) Non-Availability of Labor: Not Applicable .

3) Rains: Yes

4) Transport Bottleneck: Yes, due to technical difficulties during Monsoon

5) Strikeflockoul: Not Applicable

6) Operation becoming uneconomic. Not Applicable
7) Cther Reason (Specify). Not applicable

10 Proliable date of re-opening of the Mine

We can expect re opening by the ead of September 2009,

Piace: Nonytrai
Date: 02.05.2009

i 4;',;’
Signature:

Name in ful}
Designation

Sanjay Kumar
Agent

! ‘ne time L0 .
iam wining ¥ Hapidhas Hills
L - bhella Bazblr Disit-East Khasi Hilis
% Meghalaya, 793 112

e

Min Mgfneer

Directorate of Ml'neraj Resorrerr
Meghalaya, Shillong
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GOVERNMENT OF MEGHALAYA
DEPARTMENT Of FORESTS AND ENVIRONMENT

OFFICE OF THE PRINCIPAL CLIIEF CONSERVATOR OF FORESTS (T): MEG HALAYA

e

No.MFG.16/18/PCCF (TYNoklir ££:0/ Dated Shillong, the .....August, 2018.
To,
The Operations Director,
M/s Lafarge Umiam Mining Pvt. Ltd,
Hotel Polo Tower, Oakland, Shillong
East Khasi Hills District,
Meghalaya, Shillong-793001.
Sub: NOC for forest clearance for 13 ha of proposed shale mining at
Mawiong, Shella of M/s Lafarge Umiam Mining Private Limited.
Sir,

With reference to the above, | am to inform you that vide your
application dated 30.03.2017, the area of 12.423 ha for shale mining at Mawiong,
Shella, is considered as forest land, as per record.

This is for favour of your information and necessary action.

Yours faithfully,

I..", A -.[j L]
| er f] =

(P.S. NONGBRI, IFS)
Conservator of Forests (T),
Khasi & Jaintia Hills,
Meghalaya, Shillong.

aning%“’

nirectorate of Mineral Resour~=*
Meghulaya, Shillong

MK/-
_Sglva;l_H;ds:e, Lower Lachumiere “Phone: 91 364 2220414
Shillong 793001 Fax: 91 364 2504068
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GOVERNMENT OF MEGHALAYA
MINING AND GEOLOGY DEPARTM ENT

¥ ok

NO.MG.29/2000/343 Dated Shillong. the 9™ December. 2011

From : Shri.C.K.Marak.
Under Secretary to the Govt. of Meghalaya,
Mining and Geology Department.

To : The Director of Mineral Resources.
Meghalaya, Shillong.

Sub Mining Lease on Shale/Silistone ovey an area 0f4.90
hectares at Shella. Fast Khasi Fills District in respect
of M/S Latarge Umiam Mining Private Limited.

Ref Letter No.DMR/MM/563/02/1435 dated 22.7.2011

Sir,
In pursuance of the powers conférred under Section 4 A (4) of the

Mines and Minerals { Development & Regulation ) Act. 1957 read with Rule 28 (1) of
the Mineral Concession Rules. 1960, the State Governmenl do hereby declare the Miniog
Lease on Shale/Silistone over an area of 4.90 hectares at Shella. granted to M/S Latarge

Umiam Mining Private Limited as lapsed with effect from 21% March, 201 1.

Yours faithlully,

| , S&\ —
0\' ED ( C.K . Marak }

??Q Under Secretary to the Govt. of Meghalaya,
A Mining and Geology Department
Memo No.MG.29/2000/343-A Dated Shitlong.the 9" December. 2011,
Copy to :- '
L. The Deputy Commissioner, East Khasi Hills District. Shitlong for

information. .
2 M/S Lafarge Umiam Mining Private Limited. Hotel Polo Towers. Shitlong for
information.

By Order Elc..

Under Secretary i; the Govt. of Meghalaya.

Mining and Geology Department
Mining Engineer
Directorate of Mineral Resorrr~c
Meghalaya, Shillong




GOVERNMENT OF MEGHALAYA
MINING AND GEOLOGY DEPARTMENI

kkE
NO.MG.29/2000/ 344 Dated Shillong. the 9" December. 2011,
From Shri.C.K.Marak.
Under Secretary to the Govt, of Meghalava,

Aining and Geology Department.

To : I'he Director of Mineral Resources.
Meghalaya. Shillong.,

Sub Mining Lease on Shale/Silistone over an area of 4.90
hectares at Shella, East Khasi Hills District in respect
of M/S LUMP Limited,

Ret Letter No.DMRMN363 02 1433 dated 22,7.201 1.

Sir.

With reference to the subject cited above. I am directed to convey
the approval of the Government o the proposal tor reviving the mining lease on
Shale/Silistone over an area of 4.90 hectares at Sheila. East Khasi Hills District granted o
M/S Lafarge Umiam Mining Private Limited with effect from the date of’its lapse i.e. 21"
March. 2011 for the remaining term of the lease in terms of second proviso to section 4 A { W)
of the Mines and Minerals ( Development & Regulation ) Act. 1957 read with proviso to
Rule 28 (4) of the Mineral Concession Rules. 1960,

Yours Faithfully.
ed) -
{ C.K.Marak )

Lnder Seeretary to the Gove. of Meghalava,
Minimg and Geology Department

Memo No.MG.29/2000/344-A Dated Shillong.the 9" December. 2011,
Copy to :-
I he Deputy Commissioner. Fast Khasi Hills District. Shillong for
information.
: M/S Lafarge Umiam Mining Private Limited. Hotel Polo Towers. Shillong for
information.

By Order Exc.. AP P ROV ED

, Under Secretary w/the Govt. of Meghalaya,
Mining Engineer

f Mineral Resorr»t Mining and Geology Depariment
Directorate of Minera

Meghalaya, Shillong




Ofc.
Lafarge Umiam Mining Pvt. Lid.

A company of JEAFARGE and @: ganansos

NLM/IBM/14/2016 Dated: 12.01.2016

To,

The Regional Controller of Mines,

Indian Bureau of Mines

CP-13,Sector V, Sait Lake City ;
Kolkata: 700091

Sub: Construction of Boundary Pitlars in respect of Shelia Shale-Siltstone over an area of
4.90 Hect of M/s Lafarge Umiam Mining Pvt. Itd. in village Shella, district East Khasi Hills,
state Meghalaya.

Reference: vide your letter no IBM/GHY/MEG/EKH/LST/MS-52, VOL-| dated 14.10.2015

Dear Sir, :

With reference to the approved Scheme of Mining vide letter no
IBM/GHY/MEG/EHK/LST/MS-52, VOL-l, dated 14™ October 2015 as per condition {vii)
regarding construction of boundary pillars, we are pleased to inform that we have completed
the construction of boundary pillars at Shella Shale-Siltstone over an area of 4.90 Hect of
M/s Lafarge Umiam Mining Pvt. Ltd in compliance to the condition and notification published
in the Gazette of India vide G.S.R.710 (E) dated 8™ Oct, 2014.  *

The Photograph of all the boundary pillars (32 nos.) is enclosed in DVD for your reference.
We hope that you will find the above in order
Thanking you,

Yours faithfully,
For Lafarge Umiam Mining Pvt. Ltd.

Vs
(Pramod Kumar Singh)
Mines Manager
Shella Shale-Siltstone Mine M |
Mining Engineer
Directorate of Mineral Resour~~*
Meghalaya, Shillong

Encl.: As above. 9]
CC to: P‘PPRO\' E

1. The Junior Mining Geologist & Office In-Charge, Indian Bureau of Mines, Guwahati.
2. The Director, Department of Mineral Resources, Govt. of Meghalaya, Shillong.

CIN No. U14107ML 1999PTCO005707 ; Regd. Office : Hotel Polo Tower, Oakland, Shillong - 793001, Meghalaya
India Tel (+91 364} 2501115, Fax Tel (+91 364) 2501116
Mines Office : Nongtrai - Shella, PO : Shella Bazar - 793112, East Khasi Hifls, Meghalaya, India : Tel (+91 3637) 261347 - 50
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RAPID
ENVIRONMENT IMAPCT ASSESSMENT

OF

SHELLA SHALE - SILTSTONE MINE

TAH - PYRKAM, DISTRICT - EAST KHASI HILLS: MEGHALAYA
AREA - 4.90 Ha,

PROJECT PROPONENT
M/S LAFARGE UMIAUM MINING PVT. LTD
Hotel Pole Towers, Polo Ground
Oakland Road- SHILLONG, MEGHALAYA 793001 ~

Prepared by
Anacon laboratory
NAGPUR

Min :’Mgr‘nm

= " |
Directorate of Mineral Resonwnne |

Meghalaya, Shitlong
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Fovid Tnviromnental Impact Assessment

Sheila ShalesSittstone Deposit, Meghalaya

Lafurge Umiam Mining iPrivate Cnited

1.0 DBASELINE ENVIRONMENT

The bascline environment quality represents  the background

environmental scenario of various environmental compoenents such as
air, water, noise, land, and socio economic status of the study arca.

MICRO METEOROLOGY OF THE STUDY AREA

Regional Meteorology

The climate of the study area is humid and sub tropical where
seasons can be classified as summer (March - April), ¢ NONSOON
{(May — mid June); peak monsoon (mid June - October}; post monsoon
(October — November) and winter (December - February). The annual
rainfall from IMD Cherrapunjee is given in Table 1.1. To the north on
higher clevations, the Cherrapunjee Mawsynram belt of Khasi Hills

has the distinction of having the World's heaviest rainfall of 12000
I per year.

TABLE 1.1
Cherrapunjee's Rainfall Data (in mm)
- | a7 ¥YrAve |
Particulars / Month ©  (1973- 2007 2008 2009
2009)

Sanary 14 9 00 479 00
‘February 71 1314 sq—oh__'—iﬁdb'_4:

M;;I'\:_'!; 3—2—0"{--—-—"*:—1::— 570 8;“.»‘_8

Aprnl 830.0 800.3 509.3 6362

May 1330.0 1081.3  400.7 1003.2

June 24754 2601.00 2092.6 1229.8

July 3167.5 4132.8 36158 2513.0

August 1831.1°  973.6. 2966.4 2424.6

September 1199.7. 1958.0 7893 641.: M
312 e
November 65.9 ; 18.4 0.0 5.2 Meghalaya, Shillong
December 228 0.0 0.0 0.0

-:Annual Total

 11859.7.12646.8 11414.6 9069.9 .

Anacon Laboratories Pvt. Ltd.,

|

APPROVED




Rapid Environmental Impact Assessment Shella Shale/Siitstone Deposie, eyl

Lafarge Vmiam .,'rfrmng Pricate [, il

The climate is controlied by seasonal winds viz., south-west maonsoon
and the north-east winter winds. The atmosphere gradually warms up
during March and April and the maximum temperature in summer
reaches 35°C by mid April 1o mid May. The rainy scason persists iromn
May to October, although intermittent showers accompanied by storm
are experienced in March and April. After November winter sets in and
continues up to February. Qccasional light rain and drizzles take
place in winter and the temperature falls 1o a minimum of 8¢ - 100,

B Site Meteorology

An automatic weather monitoring station has been installed near (o
the Mine site to record micro metcorological data on Wind Specd
(kmph), Wind Direction, Ambient Temperature (°C), Relative Humidity
(%), and Rain fall (mmy}, Atmospheric pressure (mb) on hourly basis
Summary of the meteorological dala is given in Table 1.2,

TABLE 1.2
SUMMARY OF THE METEOROLOGICAL DATA AT SITE

l MONTH TEMPERATURE | RELATIVE | ATMASPHERIC | RAINFALL

(°C) HUMIDITY (%) | PRESSURE (mb) mm

_ | Max Min __;'“h_&s_tx | Min DAY | Evening Total
| March, | 283 | 93 | 55 | 85 | 853 962 | 808

2010 |

April, | 264 | 109 | 60 @ 90 | 8642 8703 27345

2010 |

May, | 256 | 14.1 | 60 | 85 | 860.8 | 869.2 13378

2010 |

Perccntagc _frcquenmes of wmd in 16 directions have been computed
from the recorded data of study period (Pre Monsoon’ 10) covering
March’ 2010 to May' 2010. During the study period the wind roses
were plotted at an interval for hourly Fig ~ 1.1 represents the wind
pattern of the study period. The predominant wind direction and wind
speed observed at the project site during the study period were N and
NNE for 34.2 %, and 14.9 % of the total tme with calm 4.1%. The
winds in other direction are NE (5.1 %), ENE (3.9%), E (7.3%), ESE
(2.4%), SE (3.3%), SSE (2.8%}, S (1.8%), SSW {1.8%), SW (2.2%), WSW
(1.7%}), W (1.3%), WNW (5.7%]), NW {3.8%) and NNW (3.7 %).

Anacon Labaratories Pvt. Lid.,

2
M:’m’%’neer

Directoraie of Mineral Resouraee

Meghalaya, Shillong APPROVED
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Shefla yhale/Siltstone Deposst, Meghaliya
Lafarge Umiam Mining Private Limited
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Rapid Environmental Impact Assessment Shella Shale/Silestone Depostt, Meghalaye

Lafarge Umiam Mining Prévate Limited

1.2 AMBIENT AIR QUALITY

In order to identify the background air quality data and also io
represent the nterference from varvious local activities, SCreening
techniques have been used for identification of air quality stations in
the study area.

The air pollution-monitoring network was designed (o know the
complex environmental scenario that exists as of now which wolild
serve as baseline information prevailing in the area.

A Identification of Ambient air Quality Monitoring Stations:
Ambicnt air quality of the study area has been assessed through o
network of 6 stations. These stations are designed keeping in view of
the climatological conditions of the study region.

Fig - 1.2 shows the locations of the air quality stations in the study
area. The following Table - 1.3 gives the details of ambient air guality
locations:
TABLE - 1.3
AMBIENT AIR QUALITY MONITORING STATIONS
| S.No.[Station | Code | Distance From | Direction
ir The Mine Site | wrt
i {Km) Mine Site
| 1 | Proposed  Mine | A-] | - |
Lo site . | - .
2 Shella Bazar A-2 1.2 i
3 Phalangkaruh = A3 1.3 SW
; 4 | Pyrkan 1 a4 08 B
i 5 hf)ishong_ | A5 ] 1.5 NW
6 | Nongtrai A6 3.0 W

WNW

The above monitoring stations are located such that a representative
background ambient air quality levels are obtained.

Mf'nfng\[E/n;r‘neer
PPRO\, ED Directorate of Mineral Resormcae
B jh. P o _ _Me_ghafaya, Shillong

Anacon Laboratories Pvt, Lid.,
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FIG 1.2
AMBIENT AIR QUALITY SAMPLING LOCATIONS

Anacon Laboratories Pvt, Lid.,
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Shella Shals/Siltstone Deposit, Meghalaya

Lafarge Umiam Mining Private Limmited

ANALYSIS OF BASELINE CONCENTRATIONS

Observations of Primary Data

The minimum and maximum concentrations for PMio was recorded as
15 ug/m? and 43 pg/m3 respectively. The maximum concentration
was recorded at Shella bazar the minimum concentration was
recorded at Phalangkaruh and Nongtrai villages. The average

concentrations were ranged between 25 to 34 He/m3,

The minimum and maximum concentrations for PMa s were recorded

as 9 pg/m3 and 26 pg/m? respectively. The maximum concentration
was recorded at Shella bazar and the minimum concentration was
recorded at Nongtrai. The average concentrations were ranged
between 15 to 20 pg/m3.

The minimum and maximum S0, concentrations was recorded as 4.6

pg/m3 and 12 ug/m3 respectively. The average concentrations were
ranged between 6 to 8 ug/m3.

The maximum concentration of 18 pg/m? for NOx was recorded. The

average concentrations were ranged in between 12 Hg/m? and 13
ng/ms3.

CO levels were recorded < 100 pg/m? within the study area.

The status of ambient air quality within the study arca monitored for

March 2010 to May 2010 is presented in Table 1.4.

D
AQPRO\'E M:‘nfnvﬁfg\fueer

Directorate of Mineral Resorerae
Meghalaya, Shillo-::

Anacon Laboratories Pvt. Ltd,,
&




Rapid Environmentaf impact Assessment Shella Shale/Siltstone Deposit, Meghalay.

L.def.,‘l. Umiam Mining Private Limitesd

Summary of Ambient Air Quality {pug/ m3)
Avg: 24
— R _ hrs.
Sr. Location PMuo (ug/m?) - i _ PM:s (ug/m?
No. Min Max Avg 98- Min Max Avg gr
. - - - | hle ol Lt
1. - Proposed 20 i3 28 35 12 2% 17 21
_ Mine site o . o B
2 | Shella Bazar | 25 a3 | 24 43 15 26 20 26
‘ E_ | ph‘“‘“"'i“i-ﬁ_b___ 15 32 26 32 9 19 14
4. r‘_b_llml_? 20 o 27 36 | 12 22
5. | Dishong 8 3w 27 37 | n 22 16 22
6.  Nongtrai 15 | 34 25 33 | 9 20 15
TABLE-1 4]_0NT..J
sr. | Location ' - 80, mgr‘m | ) NOx pg/my
No. | Min | Max Avg 98% | Min | Max | Avg = 98
1 N I S %le ) . %le
1. I Proposcd 4 12 8 12 9 18 13 18
| Mine site _ N - N S -
2. | Shella Bazar 4 10 7 10 9 15 2
| 3. |Phd.dngkﬁruh ' 4 11 8 1 1 s @ 17 t2 17
l 4, })\’rkcill ) 4 B 12 . g B | 12 | ] . L? 12 T
| 5. | Dishong 4 o |7 0 | 16 12 16
6. Nongtrai 4 9 6 9 ) 15 12 1
C DUST FALL DATA
Dust fall measurement of the study area has been assessed during
Summer-2010 through a network of three stations. The locations of
dust fall stations are given Table - 1,5. and results are shown in
Table - 1.6.
ED Mining Engineer
?RO\‘ Directorate of Mineral Resovrnne
pP Meghalaya, Shitlong

Anacon Laboratories Pvt, Lid.,

7



Rapid Enerronmental Impact Assessment Miefla Shale/Siftstone Deposit, Meghalaya

iajargc ‘Umiam Mrmug Private Limited

Table - 1.5
Momtormg loc atwns of Dust fall meaburemunt

Statl,on lﬂcatlolls Dlstance From _T-}-le Di cctmn -.
| Code Mine Site (Km) _ ort I
1 Mi .e Site |
 DFM-1. Proposed mining ‘ | —
lease area ! !
| DFM-2. | Shella Bazar | 1.6 | B
DFM-3. | r\iil:p Lrad - | 3.0 NW '

The following table shows the summary of the dust fall monitored s
various locations during the study period.

Table 1.6
Summary of Dust Fali
| STATION |  LOCATION |  DUST FALL
:' CODE T/Km?/month
~ DFM-1.  Proposed  mming = 1.2
 lease area :
DFM-2. | Shella Baz.ar . | 0.9
_DFM 3 l Nong,trdl - | - 0.5
1.3 NOISE ENVIRONMENT ;

The acoustical environment varies dynamically in magnitude and
character through out most communities. The noise level variation
can be temporal, spectral and spatial. The residential noise level is
that level below which the ambient noise does not seem to dropdown
during the given interval of time and is generally characterized by
unidentified sources. Ambient noise level is characterized by
significant variations above a base or a residential noise level, The
maximum impact of noise is {elt on urban areas, which is mostly due

to the commercial activities and vehicular movement during peak
hours of the day.

Measured noise level displayed as a function of time provides a useful
scheme for describing the acoustical climate of a community. Noise
levels recorded at each station with a time intervid of about 30

minutes are computed for equivalent noise I vels. Equivalent noise

Anacon Labo rtories Pvi. Litd,
3

M;’m’ng%}neer AP PROV ED

Directorate of Mineral Resorwone
Meghalaya, Shillong
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level is a single number descriptor for describing time varying noise
levels. The equivalent noise level is defined as mathematicaltly

10Log1 /T ¥ [10Lns1Y)
where L = sound pressure level a funciion of time dB [A)
T = Time interval of observations

Noise levels during the night time generally drop, therefore to compute
Equivalent noise levels for the night time, noise levels are increased by
10 dB (A) as the night time high noise levels are judged more annoying
compared to the day time.

Noise levels at a particular station arce represented as Day-Nighs
cquivalent (Ldn). Day-Night equivalent is the single number index
designed to rate cnvironmental noise on daily/24 hourly basis,
Mathematically Ldn is given by

Ldn = 10 log {1/24 (15 X 10 14/10) + 9 X 10 (ta 10/ 20y
Where
Ld = A weighed equivalent for day time period (6 ami to 10 pm)
Ln = A weighed equivalent for night time period (10 pm 10 6 am)

NOISE LEVELS MONITORING N

Noise levels in buffer zone were measured near residential areas and
other scttlements located within 10 km radius around the mine area.
The noise recording stations at mine area and bulfer zone are showr
in Fig- 1.3 and are given in the following Table -~ 1.7 and results are
shown Table - 1.8

APPROYV ED Mfm‘nmf"e”

Directorate of Mineral Resour~oc
Meghalaya, Shillong
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TABLE - 1.7
NOISE MONITORING STATIONS

' s1. | Station ~ | Code | Distance From | Direction wirt
| No. _ The Mine Site Mine Site o X2
. o wm) .
1 | Shella Bazar Market N1 1.2 E
2 | Pyrkan village | N2 | 0.7 SSE

'3 | Phalanghkaru Village | N3 | 1.3 SW
4 ' Shella Bazar PWD guest = N4 | 2.7 ESE
|  house
'5 | Dishong Village | NS | 15 | NE
6 Nongtrai Village N6 3.1 ' N
7 Mme Lcasc Area - | | N7 - ‘

B AMBIENT NOISE LEVELS IN - WITHIN 10 KM RADIUS
The day equivalent noise levels were found to be relatively high due to

local activities in the villages. Noise levels recorded in the nighttime
were found to be less than 42.8 dB (A) in the surrounding villages.

Table 1.8 >
NOISE LEVELS IN THE STUDY AREA (10 KM RADIUS)
LOCATION | CODE| ~ NOISE LEVEL’ DB (A)
" i | Day Night _‘ Day-Night
| ’. Equwa_lent Equivalent Equwalent
| Shella Bazar Market | Ni | 605 | 428 58.9
| Pyrekan village | N2 | 486 | 383 | 485
JPhalanghkaru Village | N3 | 536 | 365 | 520
' Shella Bazar PWD guest - N4 1 493 39.0 | 49.2
Ihouse ?
‘Dishong Village | N5 | 482 34.6 | 47.2
' Nongtrai Village NG 55.4 _ 41.6 . 543
 Mine Lease Area | N7 | 825 | 392 - 515

APP ROVED | il """”Mr'nerr

Directorate of Minerel Resorvrae
Meghalaya, Shillong
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1.4 WATER ENVIRONMENT

Assessment of baseline data on Water environment'includes
a)  ldentification of surface water sources

b)  Identification of ground water sources

cj Collection of water samples
d}

Analyzing water samples collected for physico-chemical and
biological parameters

The principal Umiam River on the east of the deposit serves the
drainage of the arca. The Umiam River flows southwards and has o
few tributaries like Phalangkaruh which are of very short length. The
river Umiam originates from the Cherrapunjee plateau, skirts Shella
Bazaar on the west and alter flowing further southwards over the
plains of Banygladesh, finally flows into Surma river, a little to the west
of Chhatak (Bangladesh). Upstrcam to the north of the deposit area,
the Umiam River is marked by deep ravine resuiting from heavy
erosion by cascading waters during monsoon season.

The river Umiam is flowing at a distance of about 1.5 km on the
Eastern side of the Mine site. The tributary, Phalangkaruh is flowing
at a distance of about 1 km from the mine and joins Umiam River &l
Shella Bazar village. These rivers appear even cluring\ NnoN-rainy
season showing their link with some surface water drainage. Due to
heavy rainfall, the area is prone to surface runoff and soil erosion that

ultimately will lead to the river systemns flowing along the gorges and
the foothills.

Assessment of water quality in the study area includes the quality
assessment of parameters as per the Indian standard IS 10300

{(drinking water standard). The locations of water sampling stations
are shown in Fig-1.4 and Table-1.9

APPROV ED Mt'nith’neer

Directorate of Mineral Resourroc
Meyghalaya, Shillong

Anacon Laboratories pvt. Lid,,
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WATER SAMPLING LOCATIONS

Location | Location —_n

TABLE - 1.9 “ ‘
Direction | Distance ‘
B _ w.r.t, Project Site

Surface W_;tgr_ |

SW1 Phalangkaruh River NW 0.9
SW2 | Phalangkaruh River (0.5 km WawW 1.0
D /S
SW3 Phalangkaruh River (1.5 km SW 2.4 |
D/ &)
SW4  Umiam River (1km U/S! C ssw 1.4 |
SWE S Umiam River (1 ki D/8) ESE 1.2 ‘
SW6 | Umiam River (2 kmD/S) S P4 ‘
Ground Water - . _ -
GW1  Mine Site Shale | et s |
GW2 | Pvrkan Village Hand pump | s
GW3 | Lysa Village Hand Pamp NE
GW4 Shella Bazar Village . |
: L ESE .2
Handpump

The summary of water sample results are given in Table 1.10 for surface
water and 1.11 for Ground water samples.

b

Min J'HM"" eer

AP P ROV ED Directorate of Mineral Resourrse

Meghalaya, Shillong

¥ 'irable 1110
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SURFACE WATER QUALITY

)

. | Test_?aram:eters | "f‘"““'}_‘;‘;:““ SW1 SW2 | sSw3 ' }.siglzt; GA:.: gge; 3

_ pHVae - | 790a1280C | 8.03a280C | 8.02 at 280C 601090 |
foalardncssas (] 9819 10010 9819 {

' fron {as Fe} mg i1 T 0.11 0,15" D 6,20 0.5 '15

| Chlorides (as €} mg /) 200 20 303 600 |
Electricat | i i

+ | Conductivity at psfcm 221 ' 27 5 212 l
25 | B | '-.

| ;‘;L;,Pffﬁ"';’"d L mg /1 127.74 121.2 139.72 1500 |

r | Calcium (as Caj mg/t | 31.88 2927 | 2927 |
» | Magnesium {:‘a.‘;..\ig;} rr:g f_l_- o 4_6‘9_ ] . 6.56 | 6.09
S;.ll]'.‘hulc {as S0O4) | mg f1 —305 1.30 I ) 1.30 400 1

o | Nitrates (as NO3) | me /1 <2 <2 | s 0 i
E "i?_luoﬁde_(és o _ me/} | 0.5 ] g_l.;_ l _ 02 13 |
.| Sodium (as Na) mg /1 43.3 | 238 | 43.6
| Potassium (as K) mg/l o130 146 ’5 116 i
14 ‘(_&Epf} asCa) | m_g_f_ i <001 <00 B f—do_i 1.5 (
| | Manganese as (Mn) | mg / } < 0.05 1 <0.05 < 0.05 |
| Cedmiunias (€41 | g sy | < 0.01 } <001 <oo 001 |
1:; Sslenium as (Se] '.. r;ag /1 < 0.01 |_ <001 < (.01 0.08 %
16 | Arsenic as (As) C mg /1 < 0.001 < 0.001 < 0.001 oz |
CMercwryas (g mg /1 <0.001 | <000t | <oovos ‘

| Lead as (Pb)  mg/l <001 <001 < 0.01 0.1
21 | Zine as Zn) C omg/) <01 < 0.1 <0.1 is

<= |Cyanideas(cN) | mg/1l | <001 ! <ol < 0.0 005 |
| :_Bgron__gs_(B} . mesr <001 <001 < 0.0) !
"4 : ?:;mmmm as {Cr ‘l mg /1 <0.03 < 0.03 < 0.03 0.05 t
25 ll Barium as Ba  mg/1 <001 <0.01 <0.01 !
w0 ! E’*{‘."”“’“nﬁ _j_ mg_f ] < 0.001 < 0.001 | < 0.001 0.005 1
.. | Anionic Detergents | mg/} <0.01 < 0.0 < 0.0 1
j S?D las 270 C for 3 : mg / 1 21 2.6 0.3 3 'll
cop | mesl | 1176 13.5 4.7 |

20 | Oil & Grease | mg/l <10 <10 <10 :
al . Di_s;olved_()xygen ' - mg /1 I 7.3. ‘_7.3 7.1 4 :
. HCO3 L omg /)| 94 i M B

Table 1.10 Cont...

Anacon Laboruatories Pwt, Ltd.,
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M:’m’ngmm

Directorate of Mineral Resotmnne
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i ?{2 ! Test Parameters Mws{:;?:m"' W4
ﬁ'"“—l--l pH Value | - | 770ac200c
5 To_lil .}j.hmw 55 a8 | .I mg /) 40.22
b 3_ . In;n iab Fe) O -mg /1 0.04
g4 _ Cblondcs {as _C!] mg [ | : 3.03
Electrica)
. ?{r:guc(ivity at ps/em 99
¥ e | 1‘(’:‘1‘}‘;’1)‘:"}“‘3 mg /) 71.83
i 7 | Caiciurﬁ (’15- Ca) mg /! 14.5
‘ | Magnesmm fas Mg) ._“.mg, i B 0.92
U 9 | Sulphate (as $04) | g/ <1
I . 10 l Nitrales {as ]\03] | mg / l | < 2__
o1 i Fluoride (as F‘} I mg / ] | 0.2
b 1? Sod:um_(as Na] { mg /| 40.3
B 13 | Powssimask) | mg/l 058
. 14 Copper as(Cu) _n_l_g_,f 1 —- ) < 0.0}
15 | Mangancse as (4] | meg /1 3| < 0.0%
U 16 | Codmiun as (G} mg ‘; ] ]| . <o0.01
1 __ 17 | Selernem _a;{_ScT | mé)‘ 1 _ ! < 0.0}
18 | Arsenic as (As) me/l | <0.001
e |Mercuryas(Hd | mg/1 |  <0.001
i 20 | Lead as (Pb)  mgsl | <oo01
i 21 -; chas(Zn} | \ -”1_-ng_jl__ __ < 0.1
22 Cyanide as [CN} i mg /1 = 0.01
i i 23 Boro_n_a_s {B] | mg /| . < 0.0]
I R R TR
11_ 25 B’E{m—m as_Ba __I mg_f ] _i < 0.0}
i\ ) Amomc Dctcrgents . mgi’ 1 | < 0.0}
28 1??‘["\(‘?:"’70 Cf“f | mg / 1 ] os
29 | con | mes1 | 5.4
30 | Ol &. (:rcasc | mg /| | <310
"31 | Dissolved Oxygen | mg /1 7.
32 [mcos 1 mesr | 82

Shefla Shale/Siltstone D posit, Megﬁaﬁzya

SURFACE WATER UUALITY

Laﬁ:r;ge Umiam Q!mm.; Prrvare Limited

EWS

“Table 1.11
GROUND WATER QUALITY

Mining [Xg:/n:er

Directorate of Mineral Resotrce

Meghalaya, Shitlong

cwWe6

APPROVED

lelts As per

_ sbaln 1 | 15:2206:1992 |
7.70aL290C | 7.70 at 290C 6.0169.0
40.43 s050 | -
0.04 0.04 0.5
303 | 303 600
| 101 104
|
l 71.85 73.92 1500
1463 | 1478
0.94 0.98
<1 Y 400
< 2 | <2 50
0.2 | 0.2 16
418 . aar
0.62 | 071
<00l | <00 1.5
<005 | <005
| < 0.01 | < 0.01 0.01
<001 | <00 0.05
| < 6‘0'0_1_ i < 0.66_1 B 0.2
i] < 0.001 il < 0.001
YO . <001 | 0.1
<o | < 0.1 | 15
S <e0r | <00 0.05
< 0.01 T <0.01
< 0.03 < 0.03 | .03
<001 <0.01 |
< 0.001 < 0.001 0 005
< 00_1 i < 0,01 ]
0.9 0.9 |
5.4 5 '
<10 <10 ‘
71 7.1 B
% 46 B
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Shells Shale/Siltstone Deposit, Meghataya
Lafarge 'Umum Smmng G’mu:e er:led’

' ':: Test Parameters i
o |

1 | Nrbld:ty NTU

2 pH Value
3 | Total Hardness as (
) LacO:

lron (as Fe)

5 Chlondes (as C

| Eiectrical
| Conduectivity at 253°C |
| Total Dissolved
| Sulids (TDS
5 | Calciurn fas Ca}
4

o -]

‘ | Mag,ncsmm {as Mg}
S0 Sulphate (as S04

f
Ry Nitrates (as NO;}

RE Fit;o;ltie (as F}
3  Sodium (as Naj '
4 Potassmm (as h}

ﬂi 15 | Copper [asCu}

b 16 | Manganese {as Mn)
17 Cadmium (as Cd)
Y18 selenium (asSe) |
19 | Arsenic (as As) ]

" 2 Mercun'[as Hg)
21 Cyamde {as CN1

' 22 Lead (as Py

§ 23| Zine [as Zn]

‘___._

i 24 Chromium (as Cr +6}

25| Aluminum {as Al) '
Y26 Boron (as B)

§ 27 Phenuhc Compounds |

28 | Anionic Deteigents
5 -

29! Polyneuclear aromatic
{__|comP fas PAH)

30 HCO3

feee s

mg/ 1

mg /]
mg /1

usfom

mg /i
mg /i
mg /1
mg/ |
mg /|

mg [/ I_

mg /1
mg /i

mg /1

mg /!
mg/l
mg /1
mg /)

GW1
18

7.67

252.21
0.16
4.03
559
385.43
83.9
10.3
a7.01
<2
oz |
1.15 |

‘mg /1
mg /|
mg /|
mg/i
mg [ 1
mg /|
mg /1

meg /1
Ppb

tng ," 1

 Water samples collected within the - sr.ud\ arca showed comphancv of

< 001
< 0.03
< 0.01
< 0.01

<0.001

<0001 <
<0.01
< 0.0
<0}

< 0.03
0.01
0.06

<0.001
< 0.01

< 0.0}

164

Concentution
Gw2 | Gw3
01 0.1
7.5% 7.66
142.42 13226
0.10 | 010
5.04 5.04
413 407
21681 21124

| 408 | 384
10.3 8.8
<1 < l_
<2 | <2
0.5 0.5
418 | 402
199 | 1.86

<0.0] <001
< 0.05 T :0_05
< 0.01 < (.01
< 0.01 < (.01
< 0.001 <_0,06'1_'
<0.001 © «<0.001
< 0.0} < .01
<0.0] | <00l
<01 <o)
<003 «<p, 03
<001 | <o 01 ]
“<0.01 'f <0.01
<0001 <0001
<0.0l | <001
< (.01 < 0.0}
140 132

GWa

0.1
7.60

156.0
010
5.04

427

232.84
BT
| ne
; .

<2
0.5
41.8
1.99
- <00
. <005

= 1.0}

< 0.01

< (.001

< 0.001

«{.01
| <001

I
<0.03
“¢ 0.01
<0.01
< 0.001
< 0.01

< (.01

146

10500 : 1993

300{600}
0.3{1.0)
250(1000}

500(2600)
75(200)
30{100})

200{400)
45{100}
1.0(1.5)

0.05(1.5)
0.1(0.3)
0.01
0.01
0.05
0.001
0.05
0.05
5(15)
0.05
0.03(0.2)
1(5)
0.001(0.002)
0.2(1.0)

Limits As per 1S : ]

|
|
|
|

all parameters with the drinking water standard of 18-2296 for surface
water and 13-10500 for ground water.

Mini Mgfneﬂ

Directorate of Mineral Resourcas
Meghalaya, Shillong

Anacon Laboratories Pvt, Ltd.,
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5 LAND ENVIRONMENT

" 1 PHYSIOGRAPHY OF THE AREA

+he ML area is located of the southem edge of the Shillong Plateay,
omprising the Khasi and Jaintia Hills. The following description relates

‘o an area from approximately Shillong in the north to the floodplains of
surma River in the south.

' Bangladeshi Plains (with Surma River south of the mine area): A low
lying alluvial plain, regularly flooded, braided and meandering rivers,
levees, point bars, oxbow lakes, floodplains,

back swamps, el
Elevation lies between 5 and 50m amsl; '

Footslopes and alluvial fans: The transition from the plains to the hills
and Shillong Plateau is characterised by a rapid rise in elevation and
several alluvial fans. The alluvial fans are deposited in the plains by
the larger rivers coming from the Plateau. The elevations range
between approximately 50 and 150m ams!;

RS

< Caenozoic sediments hills: Caenozoic sediments, ranging f{rom
sandstone to shale and limestone, cover the southern edge of the
Shillong Plateau. These sediments have been uplifted to elevations
between 150 and 1,800m amsl. The major uplift has been taken place
along east-west trending faults, including the Dauki fault system, and
monoclines. There are indications in the study area, that more than a
single east-west trending fault is involved in the uplift;

< Shillong Plateau: Further north, a massive erystalline rock complex
can be recognised in the satellite images. This basement area has
formed a high plateau at a level of 1,800m amsl and above. The
basement is folded in wide, open folds and dissected by numerous
faults and fractures and joints. The drainage pattern of the larger
rivers is clearly structural controlled; and
Mfm'ngk\,’ne”

: Directorate of Minerq
{ Resourmne
o o - e APPROV ED _ L"ﬁ’gﬁa{aya, Sﬁl?fong 712
Anacon Laboratories Pvit. Lid,,
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1.5.2

1.5.3 GEOLOGICAL SETTING OF THE AREA M"'“'ﬂ.\ati./\

HRIneer

neral Resourmse -
—— e X I -  Meghaluya, g

Shella Shale/Silkstone Deposit, Meghalaya
Lafarge Umiam Mining Private Limited

Incised Rivers: As separate unit, the deeply incised River valley can be
distinguished. A number of north south running Rivers cut through
the described topography and geomorphological units. A number of
these rivers may represent an antecedent drainage pattern. However,
some nvers or river branches show structural control. Structural
control of the river courses is obvious in the basement arca. Also in
the Caenozoic sediments, structural features may have influenced the

course ol rivers. This is expressed in angular bends of the rivers or
river branches.

Waterfalls and rapids are present in the larger north to south running
rivers. These may indicate lithological differences or structural

features. The major river east of the mine area is Umiam River having
its source near Shillong.

REGIONAL LANDSCAPE SETTING

The regional landscape surrounding has several distinct landscape
types. These include rugged, vegetal cover on chain of hills, incised bjr
numerous waterfronts and streams and channels. There are pockets
of human settlements on foothills isolated in the vast landscape and
distinct pattern of betel nuts plantations and orchards in the foothills
and some fields under cultivation in the flood plains.

South of the site the Phalangkaruh river meanders to the plains of
Bangladesh in the process creates distinctive flood plains. To the east
is the up coming commercial township of Shella on the bank of nver
Umium, while the foothills are covered with dense growth of
vegetation. To the North-West include the village of Nongtrai, and the
betel nut plantation area of the village. Scattered in the western
horizon are patches of bamboo growth mostly wild in the foothills.
Other notable visual elements provide evidence of industrial activities.
These includes make shift stacks of the lime kilns in the north and
east of the site. The open cut limestone mining near Ishamatt and
Jatap are partially visible. Along the bank of river Umium quarried
limestone are stockpiled in small heaps, waiting to be carned away to
Bangladesh by boats. ’

Directorare of M

’\PPRéV_E‘_D “ ;nacon Laboratories Pvl. L—tﬂ.,o
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To the north, the study area is bound by the Arch'écran Basement of
the Shillong Plateau. South of the Basement area, a sequence of
Mesozoic to Caenozoic sediments are found. At and around the mine
area, the major formations area the Langpar Formation, Shella
Formation and Kopili Formation. The first two of these formations
comprisc alternating series of sandstone and limestone. The Kopli

Formations mainly consists of alterations of thin sandstone and shale
with rare thin limmestone bands.

The SPOT satellite images show an extensive limestone covered area
at the mine site, which forms a west to east running band of limestone
on both sides of Umiam River. This limestone belongs to the Shella
Formation and comprises the Prang and Umlatdoh limestones. This
band can be followed for several kilometres to the west and cast of the
mine site. The width of this band is a little over 1 kilometre near the
mine site. To the south, this limestone is bound by the thinly bedded
Kopili Formation. The dip and strike measurements reported and an
angular unconformity between the shales and limestone encovntered
in inclined boreholes, suggest that the boundary between the Shella

Formation and Kopili Formation at the mine site may be formed by &
fault.

To the west, however, the Kopili Formation is overlying the Shella
Formation conformably. Here, the change in dip of the roc s indicates
a southerly dipping monocline without faulting. East of U aian River,

the Prang limestone signature can be followed for : iother few
kilometres.

To the north of the mine area, a steep gradient is found The terrain
rises by several hundreds of metres. n alteration of 1l estone and
sandstone bands 1s found on this esc: pment. This highc  part of the
escarpment formed by the Langpar Fc mation. At the low 1 slopes ol
the escarpment, the Umlatdoh limestor - is encountered it steep chiffe..

The Narpuh sandstone, separatin; the Umlatdoh ind Prang
limestones, is encountered north an esdst of the mind block. The
lower part of the Narpuh sandstone ppears to coincide partly with
approximately west-north-west 1o ¢ stsouth- east ire ding dark

Anacon Laboratories Ssvt, Ltd,,

20

-
M:'m'ng%eer AP P ROV ED ‘
Directorate of Mineral Resoureer

Meghalaya, Shiliong




_ dEnvironmental Impact Assessment

Shella Shale/Silistone Deposit, Meghalaya
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signature on the satellite images in the limestone area, To the west,
the sandstone was not encountered in this zone. To North-west and
north of the mine block, the sandstone is encountered, apparently
dipping under the Prang limestone. To the east, along the Umian
valley, as well as the Prang limestone Narpuh sandstone contact as
the Narpuh sandstone - Umlatdoh limestone contact is encountered.
The Prang - Narpuh contact is encountered at approximately 77m RL
at latitude of the centre of the mine block and the sandstone is gently
dipping (approximately 15°) to the south-west. It is therefore difficult
to explain why no sandstone is cncountered in the boreholes in the
mine block itself, unless there is an offset through faulting.

L .4 TECTONIC REGION/SEISMICITY

The Shillong Plateau and the Khasi and Jaintia Hills form a part of the
basement unit of Meghalaya. This basement unit is located between
the Himalayan Frontal Fault (HFF) to the north and the Dauki Fault to
the south. The underthrusting of the Indian Plate under the Asian
Plate has caused the uplift of this relatively rigid unit and its’
surroundings. Further to north, the Himalaya and to the east the

Indo-Burman Ranges are exponents of this underthrusting and uplift
and large scale folding.

S

The uplift of the area is still on going. This is expressed by a high
seismicity of the area. Magnitude 8.5 and 8.7 carthquakes have been
reported in the area in the past 110 years. With regular intervals,
lesser quakes and tremors are reported for the Indian-Bangladeshi
border regions. From 1973 to present, 1,283 earthquakes have been
reported in the area bound by latitudes 200 and 30oN and longitudes
860 and 960E. In the area between latitudes 240 and 260N and
longitudes 900 and 930K and during the same period, 67 earthquakes

have been occurred. Within a radius of 100km from the mine area, 32
carthquakes have been reported.

- . Min ‘."Rm:ﬁ'r

>.5 SINKHOLES IN THE STUDY AREA Directorate of Minerq; Resoureos
Meghalaya, Shillong .

pressions

There are nuinerous sinkholes present in the area. Closed de
of simple form are exceedingly common in karst. Many te

rms as
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sinkhole, swallow hole and swallel have been used for : icse loosely

features. For more clarity, many have preferred the ord Doline.

Doline are generally circular or oval in ple , with a rar ze of forms;

dish and bowl shaped, conical and eylindric L. Varicus classifications
have been proposed for the various types of Dolinde .. One such
classification distinguishes among : 1. Collapse Dounes; 2. Solution

Dolines; 3. Subsidence Dolines; 4. Subjacent karst collapse Dolines;
and 5. Alhluvial stream sink Dolines.

The sinkholes encountered in the area fall in the categorie  of solution
Dolines and collapse Dolines. Solution Dolines develop it solation
favourable points, such as joint inter =ctions. Solutes and some
inscluble residues are removed down olutionwidened joints and
bedding planes. Once enlarged, rock fragn nts and residuces will slide
ard fall down in them. The Dolines of tl s type in the study arca
expose bedrock over all of the Doline’s sur ce. These Dolines vary in
size from a few metres to tens of metres i diameter. Their depth is
generally less than 10m. However, the deptl is difficult to establish as |
rockfall from the sides partly fills in most of the larger Dojines.
A

The collapse Dolines or collapse pits form a differer ¢ category of
sinkholes. The prime cause of this type of Doline can be the collapse
of the roof of a cave formed by underground solution. To begin with,
the collapse pit will be vertically walled and may be angular in plan
through joint guidance. The depth-width ratio exceeds the maximum
likely in solutien Dolines of 1 to 3.5.

There are few possible causes for the development of a collapse pit

+ Various forces are acting on the rock, such as gravity,
permanent tectonic stresses in the.rock and I' hostatic load.
Erosion causes decompression, which opens joir s and permits
rock fall on the surface and 1 »of collapse un lergre ind,

+ Drainage of previously water filled caves cause: a sudden oss of
roof and wall support and possible collapse; anc

+ Tremors, earthquakes and also rock blasti .g may trigger
collapse.

Apacon Lab. atories . vt L1
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The largest sinkholes in the area are collapse pits. The obvious
collapse pits are collapsed dome caves. The caves present in the area
are dome caves as well. The Twin Sinkholes is a textbook example of a
collapse pit. The highest point at the rim of the sinkholes lies at
approximately 63m RL (by altimeter). The bottom of the sinkhole is at
approximately 20m RL (by altimeter). The diameter is approximately
200m. The walls of the sinkhole are partly overhanging, stiil exhibiting
the dome shape of the collapsed cave, At the floor of the sinkhole, a
collapsed tunnel is present in the centre of the sinkhole.

A cave in the western edge of the sinkhole with an entrance at 39m RL
leads to an intact dome cave at approximately 21m RL and below.

Some other large collapse pits have been identified northwest and
west-northwest of the mine block. These structures are difficult to
recognize due to their large shape and the fact that the collapsed roof
and rock fall from the sides have partly filled in the collapse pit. A
potential evolution of these structures. that explains their present
morphology has been described. These structures are only found in an
east-west zone northwest of the mine block, just below the Nongtrai
escarpment. These collapse pits clearly belong to a long passed

tectonic phase with a subsequent relatively long period of tectonic
rest. "

Rejuvenation of the karst will occur as a result of a necgative
movement in the base level, for example by upliit of the area. Since
there is always tendency for (underground) water to find lower routes
through the karst rocks, uplift may result in a new {lower) level of
caves, Subsequent c¢rosinal denundation of the uplifted area may
irigger the formation of collapse pits over the former caves at the
higher level. The northern large collapse features are clearly related o
such an old stage of uplift and erosion. The present caves occur all on
almost perfect east-west line, indicating the present active stage of
cave formation as a result of one of the younger uplift phases.

Geometry of sub-surface channels, cavities and sinkholes
MiningEngineer

Directorate of Mineral Resorerroe
Meghalaya, Shillong
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The only sinkhole in which water is encountered is ihe cave joining
the Twin Sinkholes. Water is encountered at various places at low
levels inside the cave. In all cases, the water level 1s 16m RL. The

water level at the springs feeding Phalangkaruh southeast of the Twin
Sinkholes is 8m RL.

The cave is partly filled with sand (quartz sand) and pebble (rounded
shale fragments) dunes. These dunes have a height to 28m RL. Fresh
plant remains on the top of the dunes indicate that during the rainy
scason the water overflows these dunes. The water level inside the
cave may, therefore, rise by at least 12m during the Tainy season.

The largest dome of the cave has a diameter of at least 100m and is
approximately 20m high. Deeper inside the cave, there are deep and
steep funnels and high and narrow triangular galleries to over 20
high. Stalactites and stalagmites are present, although the stalactites
prevail. This indicates that the cave is Probably regularly filled with
flowing water. The stalactites are concentrates along larger joints in
the cave ceilings. Water is dripping from the ceiling, even during the
dry season. Therefore, shallow vadose water must still be present
between the estimated ceiling level (approximately 50m RL) and the

ground level (approximately 70m RL). The water percolates through
Joints and cracks to lower levels like the cave river.

This cave is filled with large, loose blocks fallen from'the ceiling. Also,
a large fallen stalactite is encountered, which is not yet covered hy
new calcite. This indicates a relatively recent event that has caused
the fall. Probably, this could be related to the 1950 heavy earthquake.

Another cave is explored from the Border Road, just south of the mine
block. The entrance is at 45m RL and the cave is explored to a depth
of 38m RL. Some tens of metres from the entrance, a deep north-
south running gully is encountered, which could not be further
explored. Although no water is visible, it seems logical that this guliy
carries water during the rainy season and possibly also connects to
the Phalangkaruh springs. The higher part of the cave exhibits as well
stalactites as stalagmites, indicating that ‘the higher part never gets

filled with flowing water. ‘ APPROV ED

Anacon Laboratories pvt. Lid.,
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A third cave visited is located east of the mine block, The entrance of
this cave is located at 64m RL. Some tens of metres after the entrance,
this cave bifurcate into a branch in downward direction and a higher
located gallery. No evidence of flowing water is encountered, which

was also not expected due to the high elevation. The cave contained
impressive stalactite and stalagmite formations.

Only a short stretch, several hundreds of metres long, was

investigated by geophysical means. This stretch ran along the Shella

Nongtrai road from west of the Twin Sinkholes to a point just east of

the sinkholes. The objective of these measuremenis was (o test

whether the technicue applied (resistivity imaging} was feasible under
the local circumstances and with the local equipment available. The
results indicated a cavern in this stretch. The resistivity values
indicate an air-filled cavern of at least 20m wide and more than 10m
high between 15 and 30m below the road level, i.e. approximately 15
to 30m RL. As this level is well. above the spring levels of

Phalangkaruh springs, this cavity may be a part of the undcrground
system connecting {0 the western spring.

1.5.6 Hydrology

LY

The hydrology of the area has been studied in order to be able to
assess the impact of the mining activities on the water quantity and
water quality of the spring fed Phalangkaruh River. The techniques
applied comprise the study of the hydrological patterns of the area by

means of satellite imagery, the DEM and tracer tests to study the
hydraulic connectivity of various waters

encountered, the
interpretation of flow and discharge measurements.

1.5.7 LAND USE PATTERN APPROVED

Landuse patterns reflect the topography, soil characteristics and
proxiumity to the river, which dictates water availability for irrigation.
In Meghalaya state, the land belongs to the people and not to the
state. The Nongtrai Limestone Block is located on predominantly
undulating to rolling country to the west of the Umium River, with a
sraall portion of the eastern boundary extending into the flood plains.

Anacon Laboratories Pvl. Ltd.,
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A large portion of the study area is covered with dense growth of
vegetation, however, the site has not been considered or classified as
reserved or protected forest land by the Department of Forest,
Government of Meghalaya or Government of India. The surrounding
land has some of the area as consecrated forests {(Law Kyntang) sct
apart purposely for the religious performances of the village.

The core zone is practically devoid of any soil cover. This area is not
arable and hence does not support agriculture. The land is mostly
rocky and the rock is wholly limestone. The adjoining areas
surrounding the core zone have almost similar structural features.
Landuse pattern of the study area is given in Table 1.12:

Table 1.12
LANDUSE PATTERN OF THE STUDY AREA
| SL. NO. | LANDUSE | AREA {SQ KM) | % AREA |
Iy | Settiement | 542 1.72
2 Agriculture 'l 82.63  26.3
: 3 ' Grass /Shrubs | 14.61 4.65
|4 | Dense Vegetation | 188.33  59.95
s ] Sandy River Bed | 1.82 0.58
6 | Limestone '!. 2135 | 6.80 .
T Towl 100 |
M "M'ﬂgfneer
1.5.8 SOIL QUALITY

/ )ﬁ‘cﬂm‘{h‘c’ of Mineral Resourree
Meg, halaya, Sk:?!ong
The entire plateau is devoid of soil while the slopes although have

some soil cover but does not show prolific structures. High rainfall,
hilly geography and nature of substrata are responsible for the loss of
soil layer in the entire area. The soil at the mining site is found in
gullies and crevices and cracks, which characterise the area. At places
dense growth of grasses and shrubs, wild banana, and undergrowth
have helped in retaining the soil whose thickness rarely exceeds S0

- APPROVED
Three soil types occur in the study area viz., in crevices, from hill
slopes and from foot hilis. As per their study, scil is characterised as
sandy clay loam in texture in the cemvices and sandy loam in the
foothills. The soil reaction was near neutral to alkaline in all three

Anacaon Laboratories Pvt. Ltd.,
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types with pH ranging from 6.67 - 7.10. The soil in cervices was
reported rich in organic carbon, total

nitrogen and available
phosphorous.

Six soil samples were collected within 10 km radial distance of the
study arca and were analyzed to study the soil quality. Fig - 1.5 and
Table - 1.13 shows the location of soil sampling stations. The
Physico-chemical properties of soil are given in Table 1.14.

TABLE - 1.13
SOIL SAMPLING STATIONS

“tation |  Station | Distance | Direction |
i Code | [From The Mine | wrt Mine Site
| S N .. B
- 81 ‘i?\'o}xgn‘{d Village 8 T . NNW
t 82  |Proposed Mine Site Shale Mine T & |
i S3 |Proposed Mine Lease Area Lime | .15 NW
Stone | e ==

'$4  [Palungkarub Village i 14 | sw

; | ‘S?__‘!'gr_lmn\_’il_];ge - __E ) ‘ [_)7_ __ - : QSE

Min :')L‘E/r}gl’neer
AP P ROV ED ' Directorate of Mineral Resorsrane
Mcyhalaya, Shitlong
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Table 1.14
- Physico - Chemical Properties of Soii
Vo e L ——— T
Parameters Unit : =L
No 51 52 83 54
L i
‘4 ! pH 6.67 6.69 7.10 | 6.04
} —— - 1 I3
" Slectrical Conductivi ' ' 1
, 2 S eal Conductivity at us/em 67.2 196 138 42
] a Texture | Clayey Siﬂi;a(i?y Hg:l“ Bandy
4 Sand _ % | 245 28.6 32.7 62.4
B 5 Silt % | 231 29.9 29.0 3.3
o6 Clay ' % [ 52.4 41.5 38.3 4.3
" 7 | Bulk Density g/ee | 1.205 1.485 1216 )36
8  Available Calcium as Ca mg/kg 9.6 28.8 38.4 24.0
g . . L B == |
9 Available Magnesium as Mg mg/ikeg 11.69 29.22 17.53 14.61
Ii' = R . = li il =
10 Available Sodium as Na mg/kg | 99 61.0 | B1.5 B2.75
% 11 Available Potassium as K kg/ha 754 | 2639 | S65 | 1852
12 Available Phosphorous as P ke/ha 52.0 18.64 62.06 78.84
B 13 | Available Nitrogen as N kg/ha 107.02 | $3.51 | 4586 @ 3837
Sy & U S| Sy .
l 14 COrganic Carbon Yo 1.12 075 o8 0.60
= = - ! 4 — et TP
15 ‘g;‘)‘;‘“ Soluble Sulphate as mg/kg | 6543 | 22083 | 32.72 | 4362
I 1 = . T B i ==
16 Sodium Absorption Ratio - L 30.37 11.32 15.42 |8 &
T | Available Zinc mg/kg Nit Nil Nil Nil

Soil quality in Study area -
pH : 6.67 - 7.10,
Organic Carbon : 0.60-1.57 %

Calcium :

VOVOULOVO

Available Nitrogen: 38.37 - 107.02 kg/ha
Available Phosphorous: 48.64 - 129.16 kg/ha
Available Potassium: 5.65 - 43.09 kg/ha

Soils in the area were found 1o be sandy to silty clay loamn

Sthella Shale/Siltstone Deposit, M eghaliya
Lafarge Umiam Mining Private Limited

—
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1.5.9 FERTILITY OF LAND

The {lood plains are significantly rich soil due to alluvial deposit,
However in the plateau and hill slopes the soil depth is very low and
large tracts of Jand are uncultivable. In and around the limestone

block the soil is alkaline and does not support any healthy plant
growth.

The hill slopes are extensively used for plantation of bete] nuis, which
requires running water and very little soil depth for growth. Also to
prevent land sliding and soil erosion the hill slopes, the bamboo
vegetation and the plantation plays an important role. The growih of
the bamboo does nor allow washing away of the litde top soil above
the rock structures and in the fissures and gullies of the hill slopes.

The flood plains and the valley soil are primarily sandy alluvial) depaosit
where paddy is grown.

1.6 FLORA AND FAUNA

_ Mt'm'.vngtheer

Meghalaya, Shillong
The vegetation cover of North-East region, particularly Moghialiva

region is rich and diverse. The forest of Meghalaya can be grouned
under Tropical and Temperate forest on the basis of their clinvatic
association and species composition. Further, Tropical forests are
classified as “Tropical moist” and “Dry deciduous”, “Tropical semi-
evergreen’, “Tropical evergreen” and Grassland” types.

Tropical moist and dry deciduous forest

APPROVED

This type of forests occurs at the lower elevation of the hills in
Meghalaya. The dominant upper canopy forming species are Tectona
grandis, Terminaliamyriocarpa, Sterculia villosa, Lagerstroemia
parviflora and Gmelina arborea both as natural and as plantation:
while species like Schima wallichii, Salmaliamalabaricum, Albizia
odontossima, Terminalia balerica and Amoora wallichi are found in
natural forest. The second story is composed of small trees and
shrubs. The dominant species are Cateya arborea, Bridelia retusa,

Grewia disperma,Holarrhena antidysenterica, Flemmingia

Anacon Laboratories Pvt. Ltd.,
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macrophyla, Zizyphous mauritanus, Eupatorium odoratum and
Lantana camara. Climbers and hanas are also very abundant; they
are represented by Combretum roxburghii, Holbolia
latifolia,Ichinocarpus  fruticens, Mikenea scandens and Deris
elliptica. There are abundance of bamboo species, viz. Dendrocalamus

hamiltonii, Bambusa tudla, Bambusa pallida and Arundinaria
intermedia.

Tropical semi-evergreen forest

This type of forest is found at an elevation of 900-1200 m. The

dominant species of the upper canopy are as follows: Elaeocarpus
floribundus, Dillenia  pentagyna,Dilienia indica, Symplocos
racemosus, Garcinia indica and Careya arborea. The second story of
small trees and shrubs layer is not very dense. It is composed of Ficus

spp., Clerodendron infortunatum,

Hypericum japonicum and
Thysanolena maxima. Tropical evergreen forest These forests are

found in upper hill zore with high rainfall. The upper canopy is
composed of dominant species like Mesna fesra, Castanopsis indica,
Terminalia  belerica, lacocarpus floribundus,

Pterospermum
acerifolium and Lennaea coromandelia.

Y

The second storied is composed of species like Grasinia indica, Ficus
racemosa, Saraca indica, Sterculia villosa ang Mangifera indica. The
shrubs and small trees form the third storied. The dominant species
are Ficus reticulata, Justicia gendarusa and Dracaena elliptica. Like
semievergreen forest, this zone is also having wood climber viz.
Thunbergia grandilfora and Combretum roxenburghii and the
epiphytes like Hoya parasitica, species of Dendrobium and Pothos
scandens are most frequent. The stream corridors hav
trees like Duabanga grandiflora.

Grasslands M:’m’ngfneer

irectorate of Mineral Resotvrroe

Meghalaya, Shillong
Grassland is found in hill slope after forest clearance by jhuming or in

exposed river -beds. The dominant . species
spontaneum, Chrysopogon  aciculatum,
Eriocaulon chinensis and Paspalum dilataturmn.

e dominant

are Saccharunm
Imperata  cylindrica,

APPRUVED

Anacon Laboratories Pvt. Lid.,
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Temperate Forests

These forests are located in high mountain zone (>above 1000 m)
outside the present study arca. The dominant species are Quercus
semiserrata, Alnus nepalensis, Castanopsis kuezii, Achima wallichi
and Elaeocarpus acuminata. The shrub layer is represented by
Mahonis pycnophylla, Daphne papyracea, Virubrum foetidum and
Polygala arillata. This region is also rich in epiphytic flora and
climbers. In some places, the temperate flora is dominated bv Pine
forest, which is mostly planted. A number of sacred groves are found
in temperate zone. In a recent report, about 31 sacred grooves i east
Khasi Hill district are recorded but almost all of them are located in
upper hilly region outside the present study area. -

Plantation and Orchards

In and around village settlements, there is frequent cominerciai
plantation of Betelnut palm with Piper nigrum, pine apple, lermon
grass, banana, turmeric and ginger and [ruit trees like mango, guavu,
peach, pear and cherry. A few timber yielding species are also grown
around the village orchards. Except road -side planting, plantation {in
blocks) under social forestry schemes is not sect in the surveyed
arcas.

Riparian forest

The dominant species of riparian vegetation are Homonya riparia,
saccharum spontancum, Calotropis procera, Fupatorium odoraium,
Holarrhena antidysenterica, Hyplis suaveolens, Zyziphus mauritianus
and jsolated trees like Alstonia scholaris, Duabauga gradifiora and
Sizygium cumini.

In general much of the original forests of the East Khasi Hills area and
of the state itself have declined in past years due to jhuming or
shifting agriculture and fuelwood/ timber extracticn. As most of ihe
forest area is privately owned, there arg few significant efforts for

forest conservation or afforestation.
APPROVED

Minkig Engineer Anacon Laboratories Pvt. Ltd.,
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Vegetation cover of Core Zone

The project site covers an area of about 100 hectares with unev

en
terrain.

Trees such as Terminalia arjuna, Terminalia bellerica,
Terminalia myriocarps, Alstonia scholaris, Ficus glomerata, Gmelina
arborea, Bauhinia acuminata, Ailanthus

grandis, Duabanga
grandiflora and Sterculia villosa are very frequent this area. The

dominant shrubs of this area are Eupatorium odonatum, Zizyphus
muritinum and Clerodendron infortunatum, Saccharum spontaneum,
Thysanolaena maxima are abundant in exposed places. There
quite a good number of herbs in comparatively exposed areas. The
dominant forms are Sida cordifolia, Sida acuta, Urena lobata,
Amaranthus viridis, Ageratum conyzoides and Bidens pillosa.
Climbers are fairly abundant. The most predominant forms are
Mikenia scandense and Combretum roxburghii. Wild Musa sapiantum
occurs in the lower elevation. However no endemic or endangered
plant species was found in the core zone arca according to the primary
survey and quadrants that were used for the same.

@re

Vegetation cover of Buffer Zone

The study area extend from upper hills (>1000 m) to river bed and
swampy paddy fields and is very diverse., There are a good number of
village settlements with orchards and plantation areas. Thus the
buffer zone shows different types of forests inchuding tropical
evergreen, tropical semievergreen, tropical moist and dry deciduous,

grassland and plantations forest. The dominant species ar¢e as per
described above.

Almost all households in the villages have homeland to grow crops like
turmernic, ginger, banana, vegetables, betclnut or fruit trees. The
canopy cover of the upper hill forests ranges between 20-30% while
that of village orchards ranges from 10-15%. The ground cover in
grassland is fairly densc. Timber and fuclwood extraction from the
forest is a continued process. The grazing in forest area is fairly low
except in the areas around the viilage settiement.

APPROVED

Mt'anneer
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The primary survey indicates that there are
species in the buffer area,
secondary data review,

no endangered or endemic
and that this is corroborated by a

1.6.2 FLORA

Meghalaya and East Khasi hills are floristically fairly rich areas. The
study area (core and buffer zone) extends from near sea level elevation

to an elevation of about 800 m. The buffer zone extends from hillv

subtropical regions in the north and in the eastern part, to plains and

swamp land in the south. As such it has floristic components have
tropical, subtropical, riparian and grassland zones.

The floral checklist was prepared on the basis of intensive
ficld observations in the project cere area and
the buffer zone.

study and
also extensive study in

A good number of species are cominercially cultivated in orchards, a
few of which have medicinal values. Though in Meghalaya there are
number of endemic plant species reported e
was observed in the study area.

a
arlier, none of the species

The flora observed in the study area (Core zone & Buffer ;one) is given
in the Table 1.185,

Table 1.15,
FLORA IN THE STUDY AREA

| SCIENTIFIC NAME |LOCAL/ | SCIENTIFIC NAME LOCAL; COMMON
: | COMMON NAME

| Albizia procera

. NAME
| Trees o o
{_;Eélg marmelos "'"H;:ikhaggk | Azadirachta indica | Baigaina
| Ailanthes grandis | Ganmathai | Bambusa pallida Shken
 Albizia lucida | Siris  Bombusa tulda Shkong
Albizia odoratisima | Haya | Bauhinia acuminata | Chingthrou
|

'Dumkol Bohinti purpurea Chingthao angmntbe

' Alstonea scholaris | Chaton | Bixa orellana ~ Annatio

Ew(_)rawaTahl ] Agachi, Akshi | Bridelia retusa ' Geio

| Areca catechu | Betelnut Palin | Buddeja | Tipoka-moti
- | macrostachya

| Artocarpus | Dewa-sali i"Caréya_ arborea

(Gomble pPPROVED

Anacon Laboratories Pvt. Lid,,
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TCIENTIFIC NAME | LOCAL/

COMMON NAME

| SCIENTIFIC NAME | LOCAL/ COMMON

' NAME
L0 S I S —— S —
Jrtocarpus ! Jackfruit Caryota urens Tamak
i integrifolia : :
) Arundinaria | Pégfz;pk - Cassa—aﬁstufa ) _I'f'f-l_aiin_a}-l_aaraung
atermedia '
J Erythrina - [Hiete _(Z‘égtanopszs indica | Khashi badarm
au-borecens |
Yicus bengal«“nsus *1' Bar - Ch!kr‘asm tabuions | - )
| Ficus glomerata |- | Cinnamomum ) Ashokhyphum
' bejolghota |
'“'iéus_hisﬁi_d_a _ | Tak];agg - l Cinnamomum | Ldpynﬁang
J tamala E
,?Tcil?féig_ic_)éa ) | Aliot Cocos nuafera ”_T Coconut
" “Ticus reticulata ﬂ‘ Flg ) Daibergta sissoo \"51.50(]
I Ga.ruga pinata | Bonkung-csmg Dendrocalamus 7 Wa :
L | _ glganteub R )
Slochidion : -  Dendrocalamus Choya bans
f lanceolarium : hamiltonii
dfﬁé_lié ei;bo;ea_— ”T_ T T hilieni lfldlc:d_-—_—| Heigri
Grevillea robusta | Kabulia " Dillenia pentagyna | Agachi, Akshi
Grewla"sapnda | Brbe o _‘\"ﬁﬂ_dbanga 'Lus‘upap *
| grandiflora i
!'_Kj!dia_délybirla | Anisep _-T_Elaeocarpus - ‘ Koving
) ﬂonbundus J
Lagerstomea | Jarul | Lelnnea | )
parviflora | | coromandelia
| Tectona gra.ndjs Teak | Lichi chinensis I)leng soh—manlr
Termmaha arjuna | Ajuna ,_'ﬁaéamnga peltata .. - -
'Terminalia belerica | | Bahera ' | Mangifera indica W Am, (J‘nliuml
' Toona ciliata " Porna | Mesua ferra | Karai
Tr_e_ina orientalis | Pampclk ~ Phoneix 5y syluestris | Datepalm
“Trewia nudifiora Wa.ngbhop | Prunus ;_:férstca T Chumberi
leyphus ~ | Soh-broi ! Psidium guajat " Ambak
, mauritiana '| | B
"Spondias pinnata !.Ami)'it_ﬁang_ | Pterospermum = i
'. !i | acerifolium '
| Sterculi ¢ villosa ﬂu?’_CFﬂ'{a_ung- Quercus _, Kara MmuM’fr?gmeer
' | | araung semiserrala Directorate of Mineral Resoyrrae
i Symplocos Kharane Sa!maha | Semnlu Meghalaya, Shillong

APPROVED

Anacon taboratories Pvt. Lid,,
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[ SCIENTIFIC NAME | LOCAL/ |

 chaplasa |
{ Artocarpus [ Jackfruit
~integrifolia .,
Frnaadimﬂa T | Porinypk
mtcrmed1a '
 Erythrina | Hieto
a.rborccens I
| Ficus bengalensns '“_ﬁar_ _
F‘lcus glomerata |-
'Ficus hispida | Takpiang
| Ficus 1 religiosa | Aliot
F—:c*;s_r;uculata - rg

Garuga pinata Bo—n_l&ung-ésiﬁg

T SCIENTIFIC NAME

| COMMON NAME

Caryota urens

| Cassia fistula

Ca.stanops is indica

Cinnamomum
bejofgho ta

' Cinnamomum
I tamala

| Cocos nacrfera
| Da!bergza swsoo

1 Dendrocalamus

P - . l giganteus )

| Glochidion - | Dendrocalamus

: lanceolarium - hamiltonii

| Gmelia arborea - | Dillenia indica

t Grevillea robusta Kabulia | Dillenia penzagyna
[Grewiasapida  |Brbe | Duabanga

: | grandtﬂora

Kycha calycina ‘ Anisep Elaeocarpus

i [ - floribundus

| Lagerstomea | Jarul | Lelnnea

E parviflora ‘ | coromandelia
Tectona grandis | Teak - Lichi chinensis

F:I‘?rmmaha arjuna | Arjuna | Mac aranga peltata

| Terminalia belerica | Bahera | Mangy“era indica

Toona ciliata Poma | Mesua ferra -

Trema orientalis Pax_'n})ak ~ Phoneix sy leesms
’I‘rema nudlﬂora — Wangbhop | Prunus pe persica

i Ei_ziyphus- Soh broi | Psidium guajava

| mauritiana -

| Spondias pinnata _ﬁ:nibx_thon g Pterospermum

d : acenfohum

 Sterculia villosa _§ Chikaung- | Quercus -

P _ - araung | semiserrata

Symplocos | Kha.rane 1 Salmaha

| Chikrasia tabulans_ :

"LOCAL/ COMMON |
NAME

| Tamak

Héﬁnda}uaraa_ung
| Khashi badam

- i —Aéhdl?:hyphum i

———~—~

Lapynriang

| Coconut
Jisco

Wa

T-‘Chllc:»:,*a bans

Hugn

'f Agach1 Akshn

| Luai pap

| Koying

| Dxcng—soh manir
|
l
|

| Am, Chillujak

| Karai
Datepdlm
' (mlmber;
| ‘Ambak
i
= =
.I 7 M:Mngmeer

a2 Pivectorate of Mineral Resour~ac
|_ Meghaiuyq, Shillong
| Semulu

.APPRO\’EDM

-

Anacon Laboratories Pvt, Lid.,
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Lafarge Umiam Mining Private Limufd'
h‘.?:auuhmm;ahhl - '___rhéﬁaflr;___ T Ich;aocarpus frﬂigécens Jorakuchare ]
| Combretum 'i-_oxb_urg',h_i.i | Arl-:eng- ) ] Lablab purpureus | Tohi
_ rikang .
” ‘Uéflggbiﬁﬂi - :_fitaTg-ta _ '_;\fiz‘;{f;ﬁ scandanse I'_tiggnumpﬁla
t dinsiflorum r
Derris elliptica | Hiru rikang_ P:per ntgrum - | Jaluk
iD_ldscgr:éé alata ‘I_Eﬁgiﬁ—_ o Pothos scandens ' : B
¢ Dloscorca belophylla Ban-tarul - Smilax zeylanica h!_~ o
fi mospora cordifolia | | Amaslota Tgﬁ;lbergza Jrud[ﬂom J'Nungnu-hg
‘/anda teosellata ] Akhasx~gos _ i _
— = e e .
|
I__A_e_ﬁs e L e | —_— = ; )
" Achyranthes aspera | Minamkachi | Boerhavia repens |-
Ag_é;aaﬁi_zonmldag_ rlmc,ht‘nn?a "T Calaminth 1 umbrosa ) _‘ =
: Alt(.ﬁ-nanmcra sessilis | - _ | Carex filicing | Dimba lapia
\maranthus vindis | - | Centella asiatica ﬂ;zi-t.i.-na- - ;
| Ananus squamosus | Alipiong | Chenopodium | Chisikbot |
——— _'r_fzmbros_ozdes SR S ’
Andrographis - - Curcuma zedoaria | Amada
¥ paniculata _
éj?i_;ﬁs pillosa ______ ﬁgng _t__ _ I_Tumm{;};yon nurdas_ i ""Cltronell_a
lumea lacera | Janya { Cynodon dactylon | Duban
Eriocanton T [= | Cyperusg griffithi | Bajran
«uzulaefolium | |
“uphorbia lutra = [ Desmodrm | laxzﬂorum ‘gh-ﬁtu_— 1am
f Funbnstyhs falcata | Arza | Dryniena cordata ' Achhamena
. Jdedychium - T | Echinochloa crus. ‘
' \urantiacum | 1
i Imperata . cylmdnca] " '-ﬁﬁllt-c;n_gq TE:’euswe indica ' Bobosaben
_-sachne albens  |. Eragrosus ie_ﬁéfla :
Mimosa pudica | - POUZOZ!Q hita | | Akhle
Ocimum basilium - ] Scopana du!c:s _ ' Butburi |
y Jxalis corniculata | Chota tengeri  Sida acuta | Barphum
‘acdaria foetida Bhedailota  Sida cordifolia | Barial N{\
Penmisetum | Yangpah Sofanum nigrum |- . Miniry Engineer
! Directorate of Mineral Resonr~ne
| americanum ._ | “— Meghulaya, Shillong
“olygonum molle Borbung Sonchus asper | Akatsu ’
Polygonum onentale i F Agasom Srrobzfa 'Irhus onentalts | Barcha
; themeda villosa 'Kahmwon | Vinca rosea } a

‘nda.x procumbens | - T Xanth:um strumanum | Ag!‘a

'ENDANGERED PLANT SPECIES

N - S - APPROVED

Anacon Labaratories pyt. Lid,,
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According to the report of Haridasan and Rao (19'85) and Haridasn
(1999), 89 plant species are recorded as “Endangered” from the cntire
state of Meghalaya; among the endangered species Nepenthes
khasiana is most widely known but was never recorded in the study
area. For in-situ conservation of endangered flora and fauna, natural
habitats at Nokrek, Balphakhram and other protected arcas (Wildlife
Sanctuary, etc.) have already been established specially in Garo Hills.

However from the earlier field survey records and observations made

during the present survey it appears that none of the endangered
plant species exist in the study area.

MEDICINAL PLANTS

A total of 25 plants of known medicinal values have been recorded in
the Buifer Zone of the study area. These have wide distribution in the

state. Medicinal plants available in the study area are given in Table .
1.16.

Table 1.16.
Medicinal Plants Observed In The Study Area

Eéﬁﬁéms - : PARTS USEFUL FOR

1‘ ; VARIOUS MEDICINAL |

} | PURPOSE I

| Abrus precatorius | Whole plant [

' Achyranthus aspera ! Root and stem _f o '
l[-ﬁméé_géholmis __i_Bark B : [

' Andrographis Whole plant I

' paniculata , i

[ Aristolochia cathertii | Whole plant

F'E;Scf‘haavia repens . I’ .S:rem qncj f_:e__cif i

| Calotropis gigantean | Stemn and root

3 Cinnamomum tamala _Lehf B o Mr’nwgl'neer
| Curcumalonga | Rhigome “*"i'-"'zg;;g{:;::*;;;’::;mm'
' Eupatorium odoratum  Leaf

' Holarrhena “__‘i Bark

APPROV Eﬁ-‘ | Anacon Labor;torles Pyt Ll'd-.. ”

38



Rapid Errvironmental Impact Assessment

Shellz Shale/Siltstone Deposit, Meghalaya
Lufarge Uniam Mining Private Limited
antid)?s?:riie_fi_éa_ )
Justicia gendarssa Stem and leaf
Nyctanthes arbortristis Leaf
Ocimum basilicum Stem and leaf
' Paederia foetida | Stem and leaf
'Pi-pe_r Iorfgufn - Fruit )
Rauvolfia serpentina | Root
' Saraca indica Bark, leaf and flower
' Sida acuta | Root, stem and leaf
Terminalia arjuna ' Bark -
Terminalia balerica | Bark and Sruit
Terminalia chebula Bark and fruit
| Tinospora cordifolia | Whole plant
Vi'ﬁs"qﬁadréngularis Whole plant
| Zinziber officinalis | Rhizome

Most of the medicinal plants listed a

bove were not commercially :
cultivated. However very recently,

the Silviculture division of
Meghalaya Forest Department, took up initiative for cultivation and
commercial utilisation of these plant species.

CRYPTOGAMIC FLORA *

The study area specially Buffer zone show different species of ferns
including tree fern, lihens and wood decaying fungi. The most
common ferns belong to the gerera viz. Diplazium, Pteris, Adiantum,
Lygodium, Nephrolepis, Cyanthera,Argiopteris and Asplenium. The
dominant wood fungi are species of Polyporus, Ganoderma, Lentinus
and Schizophyllum. The lichens are also fairly abundant in this area.
The most common forms are Crantose and Foliose. In upper elevation

of buffer zone, species of Lycopodium and Selaginella along wilh moss
and liverwarts were observed particularly in moist places.

There are no endangered or rare species observed.

Mimig Engineer

Directorate of Mineral Respsmnne
APPRO\’ED

Meghalaya, Shillong

Anacon Laboratories Pyt, Led,,
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1.6.3 FAUNKA

Fauns observed in the

Table 1.17.

Shella Shale/Siltstone Deposit, 'Mi.ﬁhdl';l}d
Lafare Umiom SHmmg Fricate L:m ted

study area during the study period is given in

Table 1.17
FAUNA IN TRE STUDY AREA
 SCIENTIFIC NAME [ coMMON RaME [ rocar  rwea
| l———— . STATUsS |
Mammalian § Specles
' Bandicota ' Indian Mole Rat | Common vV
| bengulensis '
. Bandicota indica | Bandicoot Rat ) Common V
_“Caniton-lys badius | Bamboo Rat Sporadic |V
| Cynoprarus sﬁz?v_c ' Shortnosed Fruit Bat | Common vV
[ Dremomus loknak l Hlmalayan Squlrrels ) Comimon
f Lc;pus mJnooHu, ] Indian Hare T Rare
| Mus booduga | Indian Field ld Rat - ~ Common
| Scotophilus heathi | Common yellow Bat ''''' 1 Common
] Q:dpes buu;a.erwz‘ R | ind_u;,t; Fox B I Sporadlc I
| I
*BTraﬂgpecies . 1 - T T
| Columba livia | Blue Rock P Pigeon - _—;— “Common AY
" Hrrap‘tbgffalfﬁ,wensxs ‘Spotted Dove - 4_._5{;};111_0_11 1w
| Psittacula krameri | 'Roseringed Parakeet ] Sporadlc W
l Psittacula Alexandria Indian R R:*d‘w( ‘asted Parakeet _ _ —Rgx_e R
Loncu!ua verhai:s‘—‘_] Lorikeet ] Rare v
 Cuculus canorus | Cuckoo - _ Sporadlc v
r " Cuculus micropterus Hawk Cuckoco | Sporadn v
| Clamator coromc?nﬁd'r:é__ Rcdwmgcd C:estcd Cuckoo - I " Rare v
| Eudynamys Koel i | Common
| scolopacea ;
_(:gr{t_fc}ms sinensis Koel a | Sporadic
| Siroe itj:)ngf ammica | Brown Wood COhwl - | Rare Y
| Hemiprone | House Swift - | Common
.;_longlp_eﬁl}s o ' _ —APPROVED | - |
Cypsturus parvus ‘Palm swift Common |
- Cuprimulgus . &_sEtTéua | Common Indian Nitghtar | Sporadic | 1V
{ Merops Ieschenauftla Chcstnuthcadcd Bee- cate?__ | Common
. Merops orientalis | Small « Green Bee -eater ) Common |
i Coi"_a_c_tzls _c}arm—!oi;;_-m Roll:.r - - Rare | IV

Anacon Laboratories Pvt. iLtd.,
40
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[ SCIENTIFIC NAME

I Upupa e_epops

[, Meéa!aima
haemacephala
MegTaTahriir;d

- rubricapilia
_Chyrysocoz‘ap!es

fes:wus

Dmoplum ben Jcﬂunsz S

Megalauﬁa asmtzca

Plfta mpafensxs

' Galerida cnstata
.' Lanius cristatus

Shefla Shale/Sifistone Deposit, Meghaloya

Lafarge Uniam }!tmmg Private Limited

| COMMON NAME

[ Hoopoe

| Coppersmith

C_Irimsonthroatcd_ Barbet I
| Indian Geldenbacked Woodpecker

Lesser Goldenbacked Woodpeacker ki
" Blue throated Ba.rbet

Bluenapecl Puta -
| Crested Lark

| Brown Shrike

' Oriolus « oriolus
- Oriolus xanthornus
| Dicrurus adsimilis

' Dicrurus aeneus
l Acridotheres msns :
?Acndotheree. a _
gmgm:anus
| Sturus contra
rhbﬁe—ric_!rgc'itta _
. vagabunda
' Corvus splendens o
' Corvus -
macrorhynchos
'Her_mpli_s-ptcatus
!1 Percracotus
| erythropygius
Pencro_cb?&qs roseus
| Chlorop313 i

| cochinchinensis

Pycnono:ua atncep.s

| Pycrionotus cafer '
,{ Peliorncum ruj' ceps
{ Alstppe poioicephala

(“ampsorhyhchus _
: nfulus

| Turdoides striatus
Garrulax maniligerus

) | | Black Drongo

| Whiteheaded Babbler

| Golden Oriole
| Lackhcaded Onole

| Brown Drongo
] Indian Myna
| Bank Myna

Plcd Myna
"Tree Pie

Hou se Crow

_’ Jungle Crow

Pled Flycatche
Wh1tcb<.lhcd Minivet

| Rosy Minivet
)rtic:ldthantlec] Chilcropsis

| Blackheaded Bulbul
- " Redvented Bulbul
8potted Babbler
Quaker Babbler

1 Jungle Babbler
Necklaced Laughing Thrus )

Anacon Laboratories Pyt, Ltd.,

M:'nfmﬁm

Directorate of Mineral Resour~~
Meghalaya, Shillong

Common
Common
Sporadic
Sporadic
Common
Comrmons

Rare

Qomrrm

Common

. Common

Sporadic
Rare
Sporadlu
Sporadm

Spt;r_iidic"

Rare
b

Rare

Sporadic

Common

Comunon

Common

Conumnoen

Common

Common
Sporadic
Sporadic

Sporadic |

Rare
Sporadic

1XY%

v
v
v

LY

v
Y

v

IV
v

v
v

41
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et

i SCIENTIFIC NAME

; Musncu;.fu mu i
- Orthotomus mitorfus
C‘opsychus sau!ans
| erythrohy ynchos
. Dicacum lgmpeetus

| Actho;)yga sxpara ja

Passer domesticua
| Ploceus p}uhpr)aﬂua .

' Lanchurq mallaca _

Mt!uus mrgrans

5'*Ré_pt'i1és -
- Ahaectulia nasutus
l Calotes _;erdom
| (,alotes versxcolor :
He*rmdacu,elus -
I ﬂamumdis
Mabuya cannata
Macroptéthodb}i
plumbzcaior

Varanus bengalensis

i
1

5"ﬂé$id3j;:tera_ o
Scientiﬁc Name
Argynms hyperbius

| | Catopsilia Pomona
'l

1 Danaus chrysu)pus L

Danaus genutia

Danaus Mehssa
' Delius acalis

Euploea mulciber -
L 'Eu;;-fo_e_d mui_mber_

' ?c_oﬁiacnhia_nﬁ:""“_

| House Gecko

R Common Skink |
| Green Keelback

D |

W Indian Fritillary | Eurema hecabe |

Sheila Skhale/Silestone Deposit, Meghalara
Lafarge Umiam Mining Private Limited

| Brown-breasted H\ aicher
' Tailor Bird

| Mdgpxe Robin -
Thickll’s Flowerpeckcr

1 irebreasted howerpr cker
. Yellowbacked Sunblrd
Purple Sunbird
" House Sparrow
Baya Weaver Bird
Blackheaded Muma

Parialy l\uL

Common Green Wlup Snake
| Eastern Green Calotes.

| Common garden Lmam -

Common Indian Momtor

I B

————

| Common Name | Scientific Name i

-

i -
| Plain Tiger

‘Eurema laeta
laeta
[ Hypolimnas B
bolina
Lamproptera
eunius

i Common Tiger

N = =
|

. Pantoporia perius |
| Red-Breasted  Papilio polytes
jezebel i :

I = Precis almera '

R ll‘l})(‘d Bluc : Preczs athtes

= - -

LOCAL

| Twrpa

' STATUS |
Sporadic v
Lommun

Rare

Common Y

. Sporadic 3%

" Common v
Common v
Common

~ Rare | IV

~ Sporadic v
Common Y

~ Common |

~ Rare
Comrnon
L_OTT;;"B!
Sporadic

~ Cortmon
Sporadic 1l

Common Name
Common Grdsa

Yellow
| Spotless Grass
| Yellow

APPROVED

Common Bcrgeant
| Common Mormon

Peacock Pans \%

- Gre} ff’énsy

Anacon Laboratories Pvt, Lid.,

M:'m’rk:;fneer

Direciorate of Minerai Resonvrae
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PART

Fhe Aresr of thus | ease

Loc:lli{m and area of the Jease;-

Al that vacy ol Junds situated ot Shicila (I)cr_ct!ipum; L wen o wreas) village iu
Paiganad hvothe Regisirauon 1histnct of Eag K P s Sub-Distnat Shellgng
Sadar Sub-Division and Than Mavesynra, l’ohu Stanon beanmg Cadesten)
survey MNos (Not avinlable) conmumng un aca of 4.9 Aieciues o Uweresbouts
; lllmc..slu:; on the plan hercto annexed and thereon coloured (sreen and bounded as
ol owis

N:UIT!"\\’C*;' conrr hoipt is situated in the direction of 133 degrees and nt o disiapes
of 279 metres from the 39 km stone of 1he border roed (Balar - Shetay

On the North by a distance of 490 metres

On the South by a distance of 490 metres

On the Lwn by u distance of 100 metees

And On the Wegt by a distance of 100 metres

lwnc:ma-ﬁw rcf'c:r{:d 1o as "the said lands” (Description of the boundaries and

PART -~ 11
Liberics, powers and priviteges to be exercised and enjoyed by the lessec

subject €o the restrictions and conditions iu Parf 1)

To enicr upon tand and search for, wits, wark efc.:-

t. } ety and power at all times during the tenm hore oy demised to wuer upma
the wud lands and (0 search for wune, bore, dig, drild (o1, win, wok, dross,
process, convest, carry away and disposs o the sine suncial/mrineral s

To sink, drive and make pits, shafrs and inclines etc..: -

ol Liberty and power (0t or in conpecuon with any of the puposes inentioned

M this pait to sink, drive, make, mdntain and use o1 the sasd lands aad pits
shufts inclines, drifis, levels, waterways, atreays wind other weiks Gand o
use, maintaia, deepen oF exlent any exsting works of the lke natere in the

siidd }d!\dﬁ}

P, { :
et é Far but Xi owshun Mioerols (P) L1d
.0, WALESG h45 ),
Depy ty ["“'-'”'":--.eioncgf 4 ) ;
East ¥howi oo \ P fir i B
- ..\’u.} }\{.i} L.:htrjcl . . ’,..}‘{‘ = t (st u{;i“ E. G .5 ‘n{ e
it Lisas s }-\\L Direcior,
Cler R

M:'nMg‘En }z’neer

Directorate of Mineral Resnrirrae
Meghalaya, Shillong




Forfering wicd sy s drincey, I

Pty i LRl I en 0 _unniadd o ik ey o g P ITTCTI TR |

i Uns pant T Givet, Canbnliny it bl il Vise o o endos e said binde

SN AT RD, HINTRIHE oy i:!._";':-{, Uity “L»U;;}[ Iuroces, Cith e Gvely, Lk

ST B . ' " s .
latiwg, workshops stere Loau bengaduss, podowsi, shads and i

marhdngn wed ot woike et Conviaenoes of the R Wi o0 or ke

the o Dakats

Fie snpahe roads aid soicys edo tiad 1y CXE g roidy asd wirys -

“ Lavusty and powe: fol e vetitetion with 10,y of tie puiposes Jnsnlioned
i s Pore s el v amnseys, eibways, rosdy, airorafi lahidans, arisinds,

aied Sthed ways 6 v the Sid Laasds wid g use maintoin aud g, and

tepass wilh fs whiout hugses, cuitle Wi OLs pirciatly, fodiolves o
n‘}}:: velieles over the sane (o ay enstg Witiways foatds anl ot
ways e or over tie saed L) o6 sach conditions s Wiy e agrecd to

T got banibding unid roud p:aterialy, o -

5. Erburty wmd powe: (s oo in vonnuction wildi aigy of the payaoses tealioned
o tns part to udTy and goi swne gloved aud ot bh,j.j,m- and foa
waenals and clay «nd o e wnd Singdoy e Sioue and 10 tano s Tune s
clay inwe brchs o tdes oid o use el DiekS o tles bul 1o seli oty seh:

0

4
mnmatenal bricks or tles.

To use water fronrsaeums cti-

o Liberty sisd power {01 Or b connection wail any of 1 MU prse gibe bty
i1 thos pan b selieet to l.)\: rght ol any exis Ay o future fessees i with
tie yritien pernussion of Deputy Commissionesd/Collecwor o appiopr sy
iud dae wator BTG any SHesits WEleTr-Lou e, SpTEsgy o1 other yources s

or upron tie siaact Losds and to $ivert slep up or diy ans SUCH sleenrn or wmer

course wnd collert of npouwnd airy sueh water snd ©0 mahe constrect aud

mainhin aiy walsicourse culverts, doons or reservairs bBul mot as s 1

deprive auy coluvated Juads, villages, buifdings or waleony phuces B

hvestock of b oreasonuble supuly Of walal a3 Defure aceuslomed nus 5o

way 10 toud e pelinie i stcen o speings Provided thun the lessee st

BOT pis e with e noviraon m sy feivigable streon por shiall v

such  stresni without  the previous sl pennizsion of the Sisic

Goveiumead
o se fand for stacking, lieapiog, deponiiiny puepises -
T fand tacking, heaping, depositing it

Libery amd paveer 10 ¢t upah wd use a suiliciem pint of she anface
the sard lands for the purpese of swaclue, heaping, storlng or deposing

5

Raginl Vo L Bl S herein any produce of ing WHTeed OF Yeothe cnrfied oh ard any ools)

'-.f,ru,.‘,_; v :, 2Or Leati Mawdbas bitderaia {1 L3,
gl S AR G L

Dropury Coilcnizsionad
East Xhasi Fidls Datric:
Stutlany,

Direcic:
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squiptient. el and maclenaly snd sulslnaces Jug or rised andor i
frbertica and oo pestionod we Oas fra:.

Bencficiation anit conve) e ey of prodaction. -
b CIDEITY 3N DEWCT 10 WNEer Lpan wid asy o sutiiciend Prant of the saig lands .

beneficitte any ore produced trom the sid lands and 10 carry away sech
henebicinted are.

Ta clear heustivond wid to Jell and wiitine trees, cig. -

Y. Liberty and power for o1 10 conncetion with sy of thie purposes inentioued
i this pan and subject (o the ex g rgilias of others and save as provided
1 clause
antl to fel

> o Pat ) of s Schisdole to Qep sndergrowth and brashwood
end Dilise any rees or timbes Stunding or found on the said lagds
provided thiet the State Govengnem may o the Jossee 16 Pay For iy trees

or umber felled and urilissd by himabeny ar the rates specitied by e

Deputy CorumssionersCollector o the Staic Guovermnan.

PART - 11}

Restrictions and Couditions s to the exercise of the Liberries, Powers aud
Priviteges in Fart-]4,

No buidding erc. upon certain places:-

1. No building or tung shall be erected. sci up or placed and no s
operations shall be cardied on in or upon any public pleasuse growsd,
buming or burial ground or place, held sacred by any class of persons o
any house or village site, public roud or other place which the Staic
Government may determiue as public pround nor in such a manher g5 to
mjwe or prejudicially etteet any buildings, works, property or nipghis of
other pertons and no land shall bz nsed 1or surtuce operations whicl is
already cecupicd by persous other thag the Siate Govemment for wotks of
purpeses not included in this lease. Tha Tessee shall oot also interfere waith
any rizght of way, well or sk

Irface

Permission for surfuce operations by a lawd 1ot already Dy use:-

2 Before using for surfece aperations any fand which hux noi alpcady bresn
wsed for  such  operations, e Jessee  hall pive w0 Deputy
Commissioner/Callecior of the District two calendar months PrevIOus

Mied 0 be WWS OO e i wriling specitying the nune or oluer descrption of the situation
and the extent of thic land proposcd w be so ased and the mapasc for whick
the same a5 required and e said land shinl) not be so used i objection ie

: T ) )
. gy ATE A nher jf.f der Luin 2t Alaernls () Lid,
e 0.0, (VAHLANG L4 S, _ .
- Doputy COMTHESIOA - i )
East Khasi Hils Dhetrler i _'rr':_n (_- ¥ 3 A
Shillong: Direcior,

OVED
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Wit - j:(ri the [P franes [FII { [T RTTTN the RPN "}{,}.l:i‘h‘il}'
Adiniatraie shail v the stune mcsicog a1 definsd o bove i Ui
Dadean Ratbvays Act TBYU by Caane (67 of sechon 1 ol thul Ao TPobhic
Froad™ sha's mear 2 soad whineh Tias haen constited by aitibhe by sus faced
distinet irom & sk resulling feum sepeated yse Village soud wall
«]

swlude uny Lrack shovwn o the Bovenue vecurd oy villuve (oo
) Hlay

Fucilitses for aljpining Goversment Heences aind Jegses:-

£ P lesses shall wlow existing and fuiure bodders of Govel et Beences
or lesses over any lond which is comprised in oy adjeans or it reached Lyt
fand held by the lesseeiteanoes reasonabic Tucilites of secess hereio:

PROVIDED THAT uo subsantia) hindrance o Inkerfercas e shalt b caused

e o licentes or leases sy Wi onerabitns of the lesses under

these Pl and Lur COompreisution (48 ay by evtsit )y qoyrced upan wr in
€ even ditmirecuent as ity be deaided by th Uit

chall be mude 1o the lessee For loss ol dalnispe su ! by th L

rexeraise of tins libeny

FPART - Y

Liberties, Powers und Privilepes veserved to the State Gincernuem

To work sther winerals:-

Libeny and power for the Siate Goveanment, or 1o any lesyee or persons
authionised by it in dkn behalf W erter inte and upon the wud fands snd to
seasch for, win, work, dig, gey, 1aise, dress, process, couvert and cary away
1anerals oiber 1han the said minerals and any other subslances and for those
purposes o siok, dnve, mike, erect, consttuct, shnmn aud vse such pits,
shafts, inchines, dofis, Juvels and other Nines, waterways, sirwsys, wiget
COWSES, Crns, rescrvolss, enpines, machinery, plant, buildings, canals,
ramways, railways, rouidways and other works and cogvenicness as inay be
deemed neceysary of conveideal,

Yo muke railways and roads: -
“

Liberty and power fur the Slate Govermimem or any lesses o pefsuu
Vo grou GO autborsed by it in that behall t eiter inw angd upon the said Luods and 1o

el WO e nrake upon, oves or through the sae auy railways, Uanways, teadvays o
pipelives for any mepose oter than dwse mentionsd in Y ) ol these
presetts wnd to get, from the said hod, stones, praved, cwth and other
mareials for making maimainmg aod repsiting such ailways, ranways

o ' and roads or any exisimg relbways and rouds and o wnd repus 2t all Umes
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1"ayeienus of srecface rend and Witer pate -

.. b L ._..‘ g -
P dvesve ol pov rent wid wator (oo e Vie &1 O

WLLT N AT OSpC!
. I N T TP SO, I TR ok
At s the aartace ol he wgid ik whoch sina 1 lroes Do b Hshe be
DUCHNCT G ised h\ e fenses undL ety of these presains at tiw

. 1, . &l
Tutl ! f‘\..\, 843 vipdit s case e Jhvee) only and Rs 343
v T L SR AT R e B
Lt 2 Llrex ikl pase forty Clali y sespudively per annwi per hectge

ol 'lx ivvn 50 occupied ur et ] ST HIORO AR fOF ay ared fess than o
feciare doring the period o iln Lonimencement of .,mh occupation or
ssed wnl! the aren shall conse 10 b wo CCUpsd

f.ub}!

o wed end shall as raoos
Mo Testole e serface Bid wo wed 1w i e nk} vathiltien, Sl e
wsd water ot shall be paad s herpinhefore densiled
PROVIDED THAT NO sugh rent

1 H -
e e Cliayse 7

Wer rate shalt be pavebie in respect of
wnecupatton and uss 6 the arca comarised g

|
HH YONY fani O owaa s to which
the publex himve Ul right of aceess

PARY -V

Provisions refuking 1o the rents and rovaliies

Rent end ruyalties 1o be free fron: deduction ci. -

The rent, water rase #rd royalties menuooed i Part V of this Schicdule shal!
o pad free from any deducton wothe Stawe Govestgnent &t Shijiony
Treaswry and such munuser as the Siate Goverpment (AY sl rhe.

PROVIDED ALWAYS and it ts hereby ayprecd tha Rs 10000/ {Rupecs o
Dousand) ondy the bhaluner standing 10 e credit of the lessee v accauii O
mc security deposit inade by burwthers shid! be vetained and ac eple :J by the

tute Goverament i satisfaction of tiw rents und rovalties menticned . n Purt
V unti! they reach that anount.

Mode of computation of royalsy:-

Tt

Por the pwposes of computing the seid rovabies thie lessee shal beep a
sl accownl ol the quantity oF Slade/Silsiong sroduced and cevpaiched.
Pore nccounts as well as the wetght of the ShgleiSiitune in stock or in the
vrocess of export may he cheeked by an officer puiliarised by the Central or
Staac Governmene. Here spectiv the msde Of aitiving g st eednees gl
mits msruth of Shale/Silistone.

2t

Cowrse of wction if venfs and royaltics ure nof paid in thee:

3. Should eny rent, royalty or other suris due 10 the S1aie Gavernment 1:‘11(1;'5'
the twerms and condivons of these prosents be po sind by the lessee within
il / For Luin & Gidhan s ale £48) Lid,
05, FAEEALG :,AH; gt
LQopisty Comanssiona, ; ;
Cost Khasi Hiis Dol : '-_. Vet
ml;::{.’;;":{;_ i - ;

Y B DY
LipFaiseis
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PART -V

Ebhe Clovenants of the Logsie

foossee dor pay peands wnd ropaltics, weces, ee.
Phe desso shull Py 1 Fomwiter dae aid rovalties resesved by s feuse

af suels wres and I the meemes s sded e FARTES 8 and VI of these
Brvsanls and shall also pay sod dischorge sl! taves, taivs. ass

ARG s Gl
HHROSHIGE: whiativev el DR2 1 the sitare o pibhic derands whiel shuli
fren: g 1o e 2 charped. nssessed or IIlI]).) s by the aothority of the
Contal and State Govenesats spon or i teseee! of e jroises wal
workis of the lessee i conmon with other promises wrd waorks of o ke
nulure except Jenuesds [or land reventos

Lo snainiin and heep bowsdary nrarks i goud vrder:-

2,

¢ lessee shaldl st Tsfthel own experses wort snd b ail tiocs nainimn
and heep i teparr boundary marks and pillag sue rhing to the demareation
w e shown e plan anuesed 1o s lease. Sach 1narhs oud pillars shail
be suffiaentdy clear of the sivuby and ot obsaactions 18 1o allow LS
et fleation .

T conunence operativas within bea Years wird work i g sworh -tk nansier-

The Jessee shall conmence opeiation within twa yems frora the dawe of
execulion of the lease aud  shall Gwereatior wr all thies duning tw
copauance of his lease search Tor win, work and develop, the said

tenerals without voluntany  intennission oo skiifub and  werkman-like

b i ., nner and as preseribed under claus: 12 hereinalicr withuu{ doinpi ut
R e ri.n'.\!ug w0 be done eny unnecisury or svoidable damage o the swiace
the siad bands or the crops, buildiugs, structures o other propesty

therzen. For the parposes of this clause operations shall inclade tie ciceon

of nachinery, laving of a tranrway or cansunction of & read in conneclon
with the mine.

J'v\._oilJ\_-I{ a -~
st J,
P, WARLAEE "“""" b b G e ormis PF) L
DODuiy Commissions,
Cast Khasi Hills Distdes
Shillont. i
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SEIpensulLn us My B atsessed Yy tea il nataonty aceunrdnnee v

PCam o toree on e sabiect fe b datrase 1 o drsiurmance whi
it b odone Wy fomdthes Ty 1t ' Ceveer o 3 §

. . hLIu J-'.d) ne .It.,]‘l MY envich, of Pavvers granded by thin lease \

oD shal mdeminy and keen inderseiied uly une sarpiciely ihe St N

Goveren:cul agaanst ail clavms which may Lo muide by PErsen o

DRTHONS W pedpect of any wuch

deltmps By o disturkuece ondd aif con

and expenses 1 Conechan terewih
Fosecsire ond keep in good condition pits, shifis, e, -
5 Phee v ol dl o2 S S o
3 Phe Jeszee shall during e subsivience of tus bease woll i ~ud Bieients
Szweure and keep apen with tinber or wiher dutable weans ol pris, shaske, znd
workangs that may be made or nsed inthe said Lads ang make 10d ma st
sulliosent fences 16 the satisiaotion o the Siale Cuvermmen) rouid ovess
such pit, shall o5 working whether he ssme is abandoned or no g shal) .
during the samez pertod keep ath worlags o e suid lands SXuepl st s
sy be abandoned accessible free frem water and ool wir as rar s possible

fo strengthen and support the niine fv nacessary extents -

0. The lessee shall sttengthen and supposi 1© the saiisfaction of 1 Raihway
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MODEL FORM FOR TRANSFER O MINING LEASE
(See rule 37 A) - M;’"MI e
Directorate of Mineral Rescyym....
-Mt'g/m laya, -S?H'”aug

wit T

The mdenture made this 1S l‘tj‘_(ﬂ#ﬂﬁ) day of
Do e A, 2O, VY berweea Mfs LUM MAWSHUN
MINERALS PRIVATE LIMITED ouame of Compauy) a company registered
under the Companics Act, 1956 (Act under which incorporated) and having 1ts
Vv egistered office at Hotel Polo Towers. Oakland Road, Shillong with contact
Y7 - address at Thmisier, APHLC Road, Mawlai Nowglum, Shillony - 8 (hereinafies

'3 ¢ 7V refared 16 as the "Trnsferor” which exprcasion sbsll whiore the comext 3¢ adsaits

be decaned 10 jnclude i guccesyors ond permitted assigns) of the first pan.

iw 7 €D
= 7 And
Mty LATARGE UMEAM MINING PRIVATE LIMITEL: {(name of the Company)
a cowpany registered under the Companies Act, 1956 (Aci under which
incorporaicd) and having its regisieced office at ilow) Polo Towars, Oukland
Road, Shillong (bestinalier referred 1o 25 e *Transferve” which expression shall
wiere the contexl so admit3 be desuned 10 inclede s successors and pemutied
assipns) of e secoud paa.
v ';/\If ror Luin Mo sl Minzrals (P) &3 oo g o yge vt pinils $F) 204
g _ - 7 Y/ A
";i g‘wistLl ( - o ) A.”’{‘{'J - L / )
ks “. %] ﬁf.”" ;;.lf*l."} .:Jg-:?"" St P P el w s LU 7y} ol
st RBEE -, G, Lyngdob a4, Rahla €erlift

.Esﬁ \______
FRA0 Directnr pirecror H )



Al

The Guvernor of Moglainyy Sher=afe

dCierred Wy b e UState Govermment”
winch egprotson’ shall whoere (e oo Lo sdnes be sieennd e include the
FUCSCEnEnrs and ssmigis D o0t s i

Ra H e

Whereas by virten o1 wh it of Yeolg dueted she S8 Ghigtictng day 0! Auuust

2002 and regisiore r! us M. SE0 o the _'h--_},_n_'-“ l}eu h(tf}" idate) in the uifice of
the Sab-regastr‘.r of _b__.l-._!;i.j__.j;l_.l_{i_,.'..\:‘};_._-it_;._.l! i ,. ey !i‘ rothasbier reiemed o oy lease)
the orgnal whereol 18 sitaried teete and prarked A7 entered o beiween the

fate Govenunent {therain cailed the fedon) and ve wansferor {(therein called the
lessae), the transferor 1s entiicd o soizeh for, win wnd work mines suid mincrals 1p ~ )
respect of Shate and prt SGonye (mmd o noseniz an the dand descirbed o
Schedule therato aad Glae o Suhedote 20 wxed hacte hn 19¢ s and subjedt Lo
he pagomen of e aers et oyaliies sl sbuavaee mad petfommance of uie
legsee's covenant and concibons 3 the win degd of fense cesonved and contamed
mncluding a covenmit NGt e assisn e lews: or any niorest thercunder withoui the
pievious sanstien of the e Goverwnas

And wherzas the transfevor o now Cosices of yossfoniog and assignung the Jease
o the Uaasferee ond fin Stae Oaveramen. hins, at the request of the taasieror,
-,pamad p*'m"ss;c.n o :_1): o sf‘:-u- 'r‘ld_r_ cider ?\ﬂ } ?‘: lﬂr"{)r d::u,(l ‘3

e tansferee ﬂ‘;uc.rma, e Al aTbement i and oonmincd the terms  wnd

conditions hereinofier seticrth.
Min J'm%g ineer

Xrectorate of Mineral Resouv~~

Meghalaya, Shitlong
1. The transferee tercby coveimnts will the Stute Government that from and

afier the geasfer and assigneent of the Jease the wansferse. shall be bound
by, and be liable 1o pesfomy, obsesve vind sonture apd o2 subject 1o all the
provisiens of zii the covesnus, tipulaiions ad conditivns contudned in the
s2id hereinbefore roditedt foase tn tie serae miner i el respras vs if the
leasc had becn granted to the Liaasfeies us e essee therzuader and he had

orignnally oxceu'ed it a5 such,
o APPROVED

2 1 is further hersby wyoved ad detved by i fransdondd of W cne part
aud the trpstoree of € othe: e that

Now this Decd Wiltn=ssath as folows:-

§1) The twosfesor and e wiasiures dodiuce thae they have ensusedd
that the mivient Aghic over the wea for which Ge mining lease
is being transfericd vust i the Swie Government

Y iy
m’ - Cnwsin Mineraing
3 iﬂ' fl.‘l' Laigs “.'
’”“b n“ui“— f' . ;: .": ;’{ ’
\ Py, R —— ;r"
5!:&"“5‘ "\ = ;E“ (VL /(. 44, Rohim
as OB 7T e ¢ Lrecden chmr

. o ¥ LA - G BT
eaﬁ‘ﬁd ‘1 D . ,D:: [N T



{n) The ranzieror terchy dectmes that he las ot assigned sobyedt,
ottt o sa oy othor nanner tansferred the mimng Jese
now beng tunsleted and that te othes person or persons his
any cipht, ulle a0 nteres! whers ander in Uie presemt miming
tease bemy Lansfened

{m) The wansicior lurther declores thit he has not entered into o
nds any agfeements, contruct o wsderstanding whereby he
bad beeh o1 je beng directy & indirectly financed 1o a
subtiantia’ ovyent by o wnder which the ansferor's opeyatiag
or understandings were or ait boing subanually controlled by
any persan ar body ol pessons othe than the uansfeaor

{iv) The transterer heteby declares that hefshe has accepted all the
condrtions and liabiities which tx waosferor wus baving
respect of such myuy lease.

{v) The vanskeiee further Jeclares that he is financially capable of
and wii diveadly undericke mining upcravons.

{vi) The uansferce turther declares that he has hiled an affidavit
matipg, it Le has ited up-o-dute 1ncome 1ax rewums, paid the
incomne tzx assessed on hiar and paid the eome ux on the
tasis of scll-ussesuinont o5 provided in the Income Tax Acat,
1961, (23 of 1961).

{vii) The transferor hus supphied o the tramsferce the origzinal
centifiad copies of all plans of uhundoned wurkings in the ares
and in a belt 63 metres wide surourding it

{viii} The transicree hereby futber declases that as a consequence ot
s transier, the 101! area whvie tehd by him under jneral
conerssion are pui m coptraventivn of Section 6 of he Mues
and Miverals (Regubaion & Develuopment) Acy, 1957 o rule 33
o4 the Miners: Conccssion Rules, 1960

(ix) Tre wraasferor hus pad all the rem, royalhes and othier dues
owards Government bl the date in respect of this lease.

In witness wheteof e pardes hereto have signed on the date end yeur
fust above whinien,
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Directorate of Mineral Resnrre~an
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MEGHALHYE STEYE POLLUTION Ok i
ARUEN LUMRSNGRGAL, SHILLOMWG 7y -

Paehr, (Or.) : 0364 - 220017, 227064 Verrrs 10384 - aic ipsny
M

£ i.:" yi}:\ll

{NOST FOBAB- 755/ 2001 ~ 2002/5 Ut,5nillong, the 12th Merch, 2002,
IL‘ g o /CONSENT' TC ESPLBLISH :

PTDERE T e

Ll +47CONSENT TC ESTHBLYISH under Section : b of the wat v i

tawlontrol of Pollution)fict, 1974 ng anended :2{} Section 21 oﬂwaméxvgf
tion end Control of Pollution)hct, 1984 as umended 15 hereby granted to

b, FL/S. Lun Mowohun Minerals (P) Ltd, (SlaLE LIVISION) for setting up a Shale

[Rad/Silt Stone Hining Project in an urea . measuring 4,80 hectares st Shelle

jigsvillage wnder shella Confederecy, b6t Khasi Hills Distriet, Meghelays s

sEstid Vitig en inst:lled production capecity of 1200 TONNES/DAYS (One thousand

et wo fmdred) H.T, per dey of SEALE with roference to their applicsetion

oo NI Datea 2).01-2002 =n4 subseguent correspondences under the following

)

€rps #nd conditions -
|i‘}|__,,‘GBHERAL t

:.'1) Preper plerming should be made in such a way that the natural vegetstion
l%..’.;,fthlch dare beyond the. excavated ares are not disturbed, Provision of green

. cibelt in the vacunt lands 811 around the mine should invsriebly by mede, so
(i’ .fas to miintuin the environmént end ecciogy of the ares, by plant{ng selecte
diispices of trées at a spscing of 1 meter and the helght of which should grow
¥ - %to.not less than 5 meters when matured,

" 8) It shell be the prime responsibility of the firm to ensure thiygas' ' ‘%
[oremearvy-habitat, population,crops,orobards eto will not be atfectéd due e
'eezBnission/efflumnt to be eminuted out of the mine,
ff‘féﬁ.!'_if;-ﬁs per the provisions of wWater{Prevention ~nd Control of Pollution)sct,
‘&358_3._ 8s amended, any Officer emnowered by the Board on fts behalf shall
=5 eve-without eny {nterruption, the right st eny time to enter the mine for
g—rnsptttion, collection of samples for omalysis and may call for eny infor-
¢ --mation etc, Demfal of this right shall cause withdrewal of this congent,

v

ol -Comensatory -agforestation should be dome as mentioned in the BYP opd

2 e
2 1 :" .

- 5EB) % seperate environmental cell should be set up dlongwith & well equiped
?‘?ﬁﬁa}“’??tbry for nonitoring the necessary environment parameters,

g e OR PREVENTION ¢ CONTROL OF WATER POLLUTICH 3 APPROVED

————

=16e Tollowing memsures should be taken up by the industry for preven-
End-oontyel of water pollution,

lu-n_--—'_.-.

K

Minin&@r’neer

Directorate of Mineral Resour~ne
Meghaiaya, Shillong
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HRA W¥PR /GOVERNMENT OF INDIA
QT HATT9/MINISTRY OF MINES
IRLGER: a[\ﬁ /INDIAR BUREAU OF M

W mn‘u |
_ON WITH THE JOH

JeauTd Al & ®U § AT YHI0T 97

(afow Rara Fawrell, 1960 & fam 224l & ase)

CERTIFICATE OF RECOGNITION AS QUALIFIED PERSON
{Under Rule 22C of Mineral Concession Rules, 1960)

A srure e g3 @, st TeRm ARt W47, g Al s TR, dive— dEmel
TR, WAYR ~ 302021 (qorer), e st ok awamr Huw far gan &, aur Rsi o
JEQ1 R o @1 Wamwwne W R f, B @ dorT AR ae ¥ @fw Rara
A 1960 3 M 22 @ TEd AN @} @ HU H AIAT YSH @ AR B

Shri Jaipal Singh S/o Late Shri Goru Ram R/o C-47, Raghu Marg,
Hanuman Nagar, P.O- Vaishali Nagar jaipur-302 021 (Rajasthan) whose
Photograph and signature is affixed herein above, having given satisfactory
evidence of his qualifications & experience is hereby RECOGNISED under

Rule 22C of the Mineral Concession Rules, 1960 as a Qualified Person to
prepare Mmmg Plans

: 2 — S
RQP/AJM/378/2015/A
His registration number is ED

APPRO
AN U gl oD D R ara T WY RAiT oF ©08.2025 &) HATR Byt |

This recognition is valid for a period of ten years ending on

mmnﬁawmﬁmuf:w@/aﬁﬁﬁwﬁfﬁaﬁﬁ%ﬂﬁw
WY O qq ferar omeer / iR fbar sogm |

This certificate will liable to be withdrawn/cancelled in the

event of furnishing the wrong information/documents in the Mining Plan
submitted by him.

W /Place : Ajmer
f&Ai® /Date : g.g9.201¢

Mmum;neer

Directorate of Mineral Resonwnne Indisn B ureau of Mines
Meghalaya, Shillong IR AIMER
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LafargeHolcim

March 20, 2020

To,

The Director of Mineral Resources
Government of Meghalaya
Shillong- 793014

Subject: Change of Registered Office.

Dear Sir/Madam,

Kindly treat this letter as intimation regarding change of Registered Office of
Lafarge Umiam Mining Private Limited from Hotel Polo Towers, Polo Ground,
Oakland Road, East Khasi Hills, Meghalaya, Shillong - 793001 to 3rd Floor
Goenka Towers, Morello Compound, Keating Road Shillong - 793001,
Meghalaya, India with effect from March 1, 2020.

You are kindly requested to update your records and address all future
communication/ correspondences to our new Registered Office.

Yours sincerely
For, Lafarge Umiam Mining Private Limited

A
. B
Mﬁj\uree Rai -¢?-(‘z &

Company Secretary $0 e

k???\0\1 EU M:'m’%:’neer

Directorate of Mineral Resorrenar
Meghalaya, Shiltong

Lafarge Umiam Mining Private Limited
A company of H hrgarapm  d0d @m

CIN No LI4107ML 193GPTC005707

Regd Offics 37 Floor Goanka Towers Morello Compaung, Kaaung Road, Shillong -793001 Meghalaya india :’
————Mines Office:-Nongtrai—Sheila PO - Shella Bazar— 763112 -East-Khasi Hills-Meghalaya lndia el
Tal {+89 384; 2501115, Fax Tal (+81 354) 250551%
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