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Ta,
The Divisional Forest Officer
Sundargarh Forest Division
District: Susdargarh, Odisha

Subject: Submission of addidenal information / documents in respect of point wise compliance of stipulated
conditions of Stage-1 FC approval for the proposal for nen-forestry use of 349.709 ha forest land within total
mining lease area of 1290.449 ha in favour of M/s Mabamadi Coalfields Limited for Siarmal OCF of
Mabalaxmi Arca in Sundargarh District (Odisha). Propesal No.: FR/ORMINAZT962018

Ref No. 1. Stage - | FC approval of MoEF&CC, Govt. of India vide file no. 8-252021-FC dated 21 04.2022
2. Letter no. 2683/4F(MISC)2022 dated 21.05.2022 of DFO, Sundargark (Odisha).
3. Letter no. MCL/AGMMLAPOSOCP2022-23/231 dated 31.07.2022.

Deear Sir

In reference o Stage = | FC approval of MoEF&CC, Govt. of India vide file no. 8.252021.FC duted
11.04.2022 and subsequent letter no. 26834F(MISC)Y 2022 dated 21.05.2022 of DFO, Sundargarh (Odisha), point
wise comphinnce of stipulated conditions of Stage-1 FC approval for the proposal for non-forestry use of 149 709
ha forest land within total mining lease area of 2290.449 ha in favour of M's Mahanadi Coalficlds Limited for
Siarmal OCP of Mahalixmi Ares in Sundsrgarh District (Odigha) (Proposal No- FROR/MINAZ7962018) was
submitted vide letter no. MOCL/GAM/MLA/POVSOCP/2022-23/23 1 dated 11.07.2022

Further to the above, following additional information / documents arc being submitied:-

1. An Undertaking in respect of Condition no. 4 (i) of Para A of Stage - | Clearance vide file No.3-25:2021-
FC dated 21.04 2022 to the cffect that “mitigative measures to minimize soil erosion and choking of stream
shall be implememted within a period of three years with effect from the isssance of Stage-1] clearance ax
per the spproved scheme in consultation with the Sinte Forest Department” ax Annexare — IV (H)

2. An Undernaking in respect of Condition no. 4 (i) of Para A of Stage — | Clearance vide file No §-252021-
FC dnted 21.04 2022 "o rmplement planting of adequate drought hardy plant species and sowing of seeds
in the approprisie area within the mining lease ares of Siarmal OCP 10 arrest soil erosion as per the
spproved scheme”™ &5 Annexure =V (A).

3. An Undertaking in respect of Condition no. 4 {iil) of Para A of Stage ~ | Clearance vide file No.8-2572021-
FC daited 21 .04.2022 “10 implement the construction of check dam, retention / toe walls to smest shiding
down of the excevated material along the comtour 85 per the approved scheme™ a3 Annexure - V1 (A).

4. An Undertaking in respect of Condition no. 4 (iv) of Para A of Stage - | Clearance vide file No 8-2572021-
FC dated 21 042022 “10 implement the approved scheme 1o sisbilize the overborden dumps of Smrmal

OCP by sppropriate grading / benching, so as to ensure that angles of repose s1 any given place is less than
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An Undertaking in respect of Condition no, 4 (v) of Para A of Stage - 1 Clesrance vide file No.8-25/2021-
FC dated 21.04 2022 "1 implement the approved top soll management plan to ensure "no damage’ 10 the
top soil with strict adherence to the top woil management plan of Siermal OCP™ as Ansexure - VI {A).

An Undenuking in respect of Condition no. 7 of Para A of Siage - | Clearance vide file No 8-252021-FC
dated 21.04 2022 “1o pay the demand raised by State Forest Department towards appropriate anticipated
ncressed cost while impiementation of the approved scheme for Gap planting and soil and moistore
conservation activities to restock and rejuvenate the degraded open forests (having crown density less than
0.4}, located i the ares within 100 meters from outer perimeter of the mining lease boundary over 60 ha
an Garjen Jore RLF. of Gopalpur Range of Sundargarh Forest Division™ as Annexure - XI (A).

An Undertaking in respect of Condition no. 8 of Para A of Stage - | Clearance vide file No 8-282021-FC
dated 11 04,2022 "10 implement the spproved scheme for de-silting of village tanks and other wiier bodies
%0 a3 to mitigate the impact of siltation of such tanks’ water bodies within § km from the mining lease
boundary of Siarmal OCP™ as Awnexore — XIH {A).

An Underaking in respect of Condition na. 9 (iii) of Para A of Stage ~ | Clearance vide file No.8-2372021-
FC dated 21,04, 2022 “to implement the approved scheme for foncmg, protection and regencmtion of safiety
zong area of 7.5 meter sirlp within the mining lease boundery of Simwmal OCP over 1859 ha w be
maintained as green belt around mining leasc and shall cnsure dense canopy in the area™ as Annexure -
XV (A)

An Undenaking m respect of Condition no. 9 (iv) of Pars A of Stage — | Clesrance vide file No 8-2572021-
Eﬂnﬂllﬂiﬂﬂ“ﬂmhhﬂuﬂhﬁhﬁhﬂmﬁmmﬂ:m
anticipated increased cost while implementation of the approved scheme for afforesiation of degraded
forest land in extent one and half times of forest land in safety zone area i respect of Swarmal OCF &
Annexurg - XVI (A}

Further Clarification i respect of Condition no. 9 (ii) of Para A of Stage - | Clearance vide file No.§-
25/2021-FC dased 21.04 2022 -

An undertaking to this effect is has been alrensdy enciosed a3 Annexure-XTV slong with  the
compliance submitted vide letter no 231 dated 31.07.2022.

Further Clarification in respect of Condition no. 3 of Para B of Stage - | Clearance vide file No.8-282021-
FC dated 21.04 2022 -

In compliance to the above condition it is submitted that the DGPS survey has beon conducted
over boundaries of forest land of 5256 granted on patta, within the patch of 129 ha of degraded forest
land proposed for CA land in Jamkani Reserved Forest. The map w0 genersted has aleo been submitied.

This i to clarify that the genersied map showing the surveyed area 1o be 5 248 ha, which is 0192 ha
(3.652%) more than the surveyed arca ie. 5 256 ha

As per the ORSAC's note in the subminted DGPS map the DGPS survey map is correct with the
confidence level upto 95%. So the deviation of 0.192 ha in the surveyed map is within the scceptable
limiL

Therefore, the ahove clarification may kindly be accepted.
Yours faithfully,

. i
ject Officer
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Annexure-1V (B)
UNDERTAKING
{Condition no. 4 (i) of Pary A of S1age - | Clearance vide file No 8-2572021-FC duted 21 04 2022)

I/'we do hereby undertake that “mitigative measures to
minimize soil erosion and choking of stream shall be
implemented within a period of three years with effect from the
issuance of Stage-1l clearance as per the approved scheme in
consultation with the State Forest Department™.
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Annexure-V (A)

[/'we do hereby undertake *“to implement planting of
adequate drought hardy plant species and sowing of seeds in the
appropriate area within the mining lease area of Siarmal OCP
lo arrest soil erosion as per the approved scheme”
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Annexure-V] (A)

UNDERTAKING

I/we do hereby undertake “to implement the construction
of check dam, retention / toe walls to arrest sliding down of the
excavated material along the contour as per the approved
scheme.”

‘iﬂ"
Project Officer
Siarmal OCP, MCL
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Annexure- VII (A)
UNDERTAKING
ition no. 4 {iv) of Para A of - | Clearance vide file No.8-25/2021-FC date
21.04 2022)

I/we do hereby undertake “to implement the approved
scheme to stabilize the overburden dumps of Siarmal OCP by
appropriate grading/ benching, so as to ensure that angles of
repose at any given place is less than 28°."
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Annexure-VII (A)
UNDERTAKING
(Condition no. 4 (v) of Para A of Stage — | Clearance vide file No.8-25/2021-FC dated
21.04.2022)

I/we do hereby undertake “to implement the approved top
soil management plan to ensure ‘no damage’ to the top soil with
strict adherence to the top soil management plan of Siarmal
OCP.”
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Annexure-X1 (A)

UNDERTAKING

I/we do hereby undertake that “to pay the demand raised
by State Forest Department towards appropriate anticipated
increased cost while implementation of the approved scheme
for Gap planting and soil and moisture conservation activities
to restock and rejuvenate the degraded open forests (having
crown density less than 0.4), located in the area within 100
meters from outer perimeter of the mining lease boundary over
60 ha in Garjan Jore R.F. of Gopalpur Range of Sundargarh
Forest Division™
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Annexure- X1 { A)

UNDERTAKING

I/'we do hereby undertake *“to implement the approved
scheme for de-silting of village tanks and other water bodies so
as to mitigate the impact of siltation of such tanks/ water bodies
within 5 km from the mining lease boundary of Siarmal OCP.”

Project Officer
Siarmal OCP, MCL
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Annexure-XV (A)
UNDERTAKING
(Condition no. 9 (iii} of Para A of Stage - 1 Clearance vide file No.8-25/202]1-FC dated
21.04.2022)

I/'we do hereby undertake “to implement the approved
scheme for fencing, protection and regeneration of safety zone
area of 7.5 meter strip within the mining lease boundary of
Siarmal OCP over 18.59 ha to be maintained as green belt
around mining lease and shall ensure dense canopy in the area.”
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Annexure- X\ |(A)

21.04.2022)

[/we do hereby undertake that “to pay the demand raised
by State Forest Department towards appropriate anticipated
increased cost while implementation of the approved scheme
for afforestation of degraded forest land in extent one and half
times of forest land in safety zone area in respect of Siarmal
OCE:"

e
Project Officer

Siarmal OCP, MCL
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Dhst: Sundargarh, (Odisha)

Rel No. MCLAOMMLA/POSOCP2022-23/ 33 } Date: 310772022

Te,

The Divisional Forest Officer

Sundargarh Forest Division

Disteict: Sundarparh. Odichs

Subject: Submission of point wive compliance of stipulated conditions of Stage-1 FC appruval for
the proposal for pon-fevestry wse of 349.709 ha forest Land within total mining lease area of
2290.449 ha in favour of M/s Mahanadi Coalfields Limited for Siarmal OCP of Mahalaxmi Arca

in Sundargarh Disiriet (Ddisha). Proposal No.: FPAORMINAIT96018

Ref No. | Stage - | FC spproval of MoEF&CC, Gove. of ladis vide file no. 8-252021-FC dated
21042022
2. Letter no. 2SEVAF(MISC)2022 dated 21.05.2022 of DFO, Sundargnrh (Odisha)

Diear Sir,

In referonce to Stage | FC approval of MoEF&CC, Govt. of Indin vide lile no. $-25/2021-FC

dutcd 21042022 apd sibsequent letier no. 26834F(MISCY2022 dated 21052022 of DFO,

Sundargarh (Odisha), we are herchy nubmitting poim wise compliance of stipulated conditions of

Stage-1 FC approval for the proposal for non forestry use of 340,709 ha forest land within total mining

loase arca of 2290449 ha in favour of Ms Matunsdi Coalfickds Limited for Sigrmal OCP of
M@M.Mjﬂhﬂﬁhﬂltﬂﬁ} Proposal No.: FPAOR/MINIZ 7967201 § as under-

scheme and the cost of survey, demarcation and erection of permanent
Bin if required on the CA land, shall be deposited in State CAMPA account, thaugh o
by user agency. The CA will be madntained for 18 years. The scheme may include

Pn‘m%r icer
Susrmal
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sfforestation of indigenous species with appropriate provision for anticipated cost
meriase far wark schedile for subsequent years;

Reph: Forest Land applied for diversion is 349700 ha which includes Safety Zone of 3.93 ha. So.
compensatory afforestation 1o be done ever an sren of 691 558 ha ((349.709 ha - 3.93 ha) X 2]. In
compliance m the shove point, it is submitted that the Divisional Forest Officer, Sundargarh Forest
Divisson vade Jetter no. 2823/4F (MISC.V2022 dated 090572022 (enclosed as Annevure |) had mised
the demand for pavment of approved oost of compensmory afforostation Re 1179547000 & Rs
|54, 132000« over 692000 ha. Above CA schemes are for Satpurlia RF. effectsve ares - 581,00 ha and
Jamkari BF. - 111 b rexpectively wialing CA wren of 692000 la.

The L ser Agency has made the payment of Rs. 65,04.30,880.00 ( Rupees Sixty Five Crore Four Lakh
Thiry Thousand Eight Hundred Eighty only) towards the State Specific Account, Odisha CAMPA Asc
No. 150825832706370 of Union Bank OF India, IFSC Code UBINDSO3TI0 on 09.06.2022 through
RTOS mode vide UTR No. SBIN222160TRRS20.

The challan paymon includes Rs, 13,33,67.900,00 wwands cost of compenaatory afforcstation, R
4296 48 980 (nowands NPV of 349 709 ha of revenue forest lond, and R §,74,14,000.00 wwaeds
Sue Specific Wildlife Conservation Plan, as per the demand mised by the DFO, Sundargart Forcst
D ision.

The copy of the E-Challan generated through Parivesh portal and the computer-generated e-payment
staternent is éaclosed herewith a3 Annexure | (A) & 1 (B) respectively.

The uwer agency heeehy undertakes to pay the appropriste asticipated increase oot for wor'ks
scheduled for suhsoquent years. The undertaking is heroby attached as Annexure | (C)

il The KML files of diverted area, the CA areas, the proposed SMC treatment area and the
WLAMP area shall be uplaaded on the e-Green watch partal with all requisite details prior
to Smge [l approval;

Heply. lo compliance 10 the above-mentoged painl, the KML files & reguisite details of diverted area,
the U A jreeon thoe prroyposrs] SMC trenatrrent area nnd the SSWTOP aren hove heen duly uplosded on the
¢ Groen waich pornal.

The saeanhon unages of e-Oreen waich poral while uplosding e requiced doosinents o being

atached Berewilh a2 Anncture 11,
-l
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X The user agency shall transfer the funds townrds the cost of Net Present Value (NFV) of
forest land being diverted wnder this propessl ln sccordance with the MaEF&CC"s
guldelies dated 6.01.2023 remd with gabdelines dated 19.01.2021:

Heply- In complance to the above, the [hwitional Forest Officer, Sundargarh vide lemer no.
26NTAF(MISCY2022 dmed 20105 2022 enclosed s Annevure 111) had rmsed the demand of Ra
42 96, 48 98000 towards the Net Presert Value of 349,709 ha of forest land proposed for dversion
Accordingly, the Uit Agency hin made the payment of Re 65,04, AR0.00 | Rupees Sty Five
Crore Four Lakh Thirty Thousand Eight Hundred Fighty only) wwards the State Speeific Account,
Odishs CAMPA A/ No. 150825832796370 of Union Bank OF Indm, [FSC Cods UBIN0S03TI0 on
09062022 trough RTGE mode vide UTR No. SBIN211160788520,

The challan payment ncludes Ra 13,33,67.900.00 wowards cost of compenaatory afforestation, Ra.
42,9, 48 980.00 rowards NPV of 349.709 ha of revenue forest land, and R 8,74, 14.000.00 wwwards
Spe Speaific Wildlife Conservation Plan. a5 per the demand mised by the DF0. Sundargarh Fores
Prrvasaan

The copy of the F-Challen geaerated through Panvesh portal sand the computer-generuted ¢-puyment
satamnend w englosed herewith a2 Annexure [ (A) & T (B) rogpootivaly.

1 Compensatory bevies to be vealioed fom the User Ageoey under (e project, shall be
tramsferred! deposiied through E-challan, into the account of CAMPA pertaining to the
State concerned through e-portall itp:/parivesh.nic.in/):

Reply: In compliance 1o the sbove, the User Agency kas made the payment of Ry, 65,04,%0,880.00 (
Rupees Sixty Five Crore Four Lakh Thirty Thousand Eight Handved Faghty only) wwards the State
Specific Accoant, Odisha CAMPA Aje No. 150825832796170 of Union Bank OF India, IFSC Code
UBINGSOITI0 on 09.06 2012 theough RTGS mode vide UTR No. SBIN2IZ160TERE20,

The challan payment includes Hx 13.31,67,.900.80 towards cost of compensatory afforestation, Rs.
47.96,48 980,00 rowsrds NIV of 349.709 ba of revenue forest land, and Rs. §,74,14,000.00 wwards
Site Specific Wildlife Conservation Plan, as per the demand ralsed by the DFO, Sundargarh Forest
Drivt o,

The copy of the E-Challan generated through Parrvesk portal and the compuler-gensraied e-pavment
statemen! i enciosed herewith as Aanexure | (A) & 1 (B) respectively.

4 Fallawing activitles, as per approved plan’ schemes, shall be uadertaken in the leass ares

by the User Agency under the supervisien of the State Forest Depariment. Approved
Ay
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scheme/plan shall be submitted to the Ministry aleng with complissce of Stage-l
approval:

i Mitigutive mwessures to miolmder sofl eroslan and chuklng of siresm shall be npleneoied
within & period of three years with cffect from the issue of Stage-il clearance in
sccordance with the upproval plan i consullatin with the State Forest Uepartment

Reply-In compliance io the above point, the schome has been prepared in consultation with DFO),
Sundargarh Forest Divinion for teking up ritigeting memiares to mvime soil erossom and cholang of
stremms ovor an ares of Mha within mine leass boundary The seheme has been duly approved by the
RCCF, Rowurkela Circle, Rourkela for financial outlay of Rs. 8,19,150/- (Rupees Eight Lakh Nineteen
Thousand One Hundred Fifty only] vide Memo no. 226573F-761/2022 dated 16.07.22 (enclosed as
Annezure IV).

The implementation of the proposed measures will be dome by the user agency i consultation with the
DFOD, Sundargarh Forest Division.

The copy of the approved soheme for mitigative messres 1o be taken up 10 minimize soil erosion and
choking of strenms & wnclosed berewith a5 Amsesurs TV (A

[ Manting of adequate drought hardy plant species and rwowing of seeds in the appropriate
wrem within the mining lease o arrest soll erosion in sccordance with the spproved
scheme:

Reply-1n compliance 1o the ahove pomt, & scheme has heen prepared in accordance with the mine plan
und EMP for planting of adequate drought hardy plart species and sowing of seeds m the approprae
sren vathin the mimng lease W arrest soil erosion over 409,99 ha of backfilled area within the mined-
oul ares in & cumulstive phase manner. The scheme has bean duly spproved by the RCCF, Reurkela
Circle, Rourkela for finuncial outlay of Rs. 16,02,02,610/- (Rupees Sinteen Crore Two Lakh Two
Thousand Six Hundred Ten only) vide Memo no, 22640F-761/2022 dated 16,0722 (enclosed as
Annexure 1V).

The impiemestation of the proposed measures will be done by the user agency i consultation with the
DFO, Sundargarh Forest Division.

The copy of the approved scheme for planting of sdequate drought hardy plant species and wwing of
weeds in the appropriste arcs within the mining lease to amrest soll erosion s enclosed berewith 4s

Annexure V.
- Cad



li. Censtruction of check dam, retention foe walls to arrest sliding down of the excavated
et lal along the contvug In seoidance with the approved scheme.

Repiy-In compliance 1o e above potrt, a scheme hay been prepared (or construction of check dam,
retention oe walls 1o srrest shiding down of the sxcavaled matenial aleng 1be contour in accordance
with the approved Mine plan and Environment Management Plan ol the project.

The scheme has been duly spproved by RCCF. Rowrkela Circle, Rourkela for financial outlay of Ra
25438 9100 (Rupees Twe Crare Fifty.Four Lakh Thirty- Eight Thoasand Nine Hundred Ten
only) vide Memo no. 2264/3F.76 /2021 dated 16.07.22 (enclosed as Annexure [V).

The implementation of the proposed measures will be done by the wser agency under wechnical
gupertise of the executing team of the project in consultation of Stale Forest Department.

The copv of the approved scheme prepared for construction of check dam, retention foe walls to amest
slidmg down of the excavated material slong the contotr is enclosed herewith as Annezure-¥1

.  Stabilize the overburden dumps by spprepriate grading benching, in sccordance with
the approved scheme, w0 a3 (o ensure that angles of repose at any given place is keso than
i

Reply- [z compliance 0 the above poine, & scheme has beer preparsd for the smabiliirdon of the
overburden dumps by appropnate gradmg/benching so us 1o ensure thai angles of response af amy
gvern pince 15 less than 28 m accordance with the spproved Mine plan and Environment Management
Plan of the project.

The scheme has been duly approved by the RCCF, Rourkels Circle, Rowrkels for financial outlay of
Rs. 104,09 570 (Hupees One Crore Four Lakh Nine Thousand Five Hundred Seventy snly)nde
Memo na 126873F-76172022 dated |6.0722 (enclosed as Annexure [V).

The tmplementstion of the proposed measures will be done by he user ageacy under technical
expemiss of the evécuing tenm of the propec! in conmillation of State Foresl Department.

I'he copy of the approved scheme prepared o sabalize the overburden dumps by sppropriste pradeng’
benching 1 sccordance with the approved scheme, so 82 to ensure that sngles of repove 51 any Fiven
place w besa then 28%e enelowed hereadih eo A noeswres- W1
o
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L A No damage shall be caused to the top-soll and the user agency with fellew the topsad
mansgement plas,

Reply- In compliance w0 the above paint, & icheme has been prepared for top soil managermer: in
ensure ‘oo damage’ to the top soi with strict adherence to the top soil management plas over 20 ha (2
nos. of emporary locations) in accordance with the Mining Plan and Environment Managemen: Plan
The scheme has been duly approved by the RCCF, Rourkela Circle, Rourkels for Enancial outlay of
R 4,01,600/{Rupees Four Lakh One Theusand Six Hundred only)vide Meme o 22427F.
TE1/2022 duted 16.07 22 (enclosed as Annexure IV). The implementation of the propossd measmres
will be done by the user agency under technical expertise of the enecuting team of the project in
consultation of State Forest Department.

The copy of the approved scheme for top soil management 1o ensure ‘1o damage’ 10 the top soil with
strict miherence in the top soil menagement plan is encinsed hermanth a5 AnnexareVTI

§.  Chhatajer Nallah located In the ares has been propesed ts be straightened by the wser
agency. Alve, number of mines are operational in the area which may cause thread o
hydrological rogime vie Basundhara River asd @iy rivalets, therefore, a2 study oo
hydrological reghnes of the arew will be uoderiakes o cunsuliathon with tbe Waler
Resource Deparment and the tame shall be submitted along with considered spimion of
Waler Hessurce Department of the State on (he propoesed siraightening of Chhattsjor
unallah and proposed mitigatiag measures before Stage-I1 approval:

Reply: In complisnce to the above point, the User Agency (Sisrmal Open Cagt Coal Miming Project of
Mfs Mahanadi Coalficlds Limied) have engaged s comsultant ramely M Kahngs Commercis
Corporstion Limited, Bhwbaneswar on 13.05.2022 io study the hydrological repume of the area
Chhatajor Nallah located in the area will not be straightencd by the user agency. And the study
of the bydrological regime has been undertsken towards the protection of the Basundhars River
and its rivulets. The comsultant hos alrendy completed the field survey of the sudy wrea and prepanng
the Siudy Heport. The report will elaborate the detasls of the study conducted by Neld serveya and plan
and vimon to develop an integrated approach for the protection of the Basundhars River on the
peoposed mining in the area along with cost estimales for evecution of the plan The consultant s
expected 1o submit the peport by |3 08 2022

The roport 30 propared by the commultant will be submittad by the User Agency w0 Water Resource
Department, Govi. of Odisha o oblaming consdered opimon m compliance of the sbove condiiom of
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MuEF&CC, Govt. of lndia, Opinion of Water Resource Department, Gowt. of Odisha i likely o be
ohtaned by | 4002022 Therefore, an undertaking is hereby being submitted as Angexure IX that the
Study Repor along with considered opmion of Water Resource Deparunent, Govi of Oudishi will be
submatied 1o the MoEF&CC, Govi. of India by 15092002

The user agency is alse submitung in the said undertaking mentioning that the exscution of the
activityew will be carmied put ss per the Study Report along with conndersd opmion of Water Resource
Department, Gavi, of Odisha, st project cost by Siarmsl Open Cast Coal Mining Project of My
Mahanadi Coalfields Limited

6. A Seil & Moisture Conservation (SMC) work plan to mitigate the impact of the proposed
mining activity on the local rivalets (nallah) shall be prepared by the wser agency in
consultation with the State Foares! Department and the same shall be submitted along with
the Stuge-l complinnce. Cost of implementution of the providons of the wid plan will be
depritad intn the CAMPA and the same shsll he intimatsd ia e Minisiry hefore STage
II spproval:

Reply: In comphance w the above pownt, the wacr agoncy through CMIMD] (Contral Mine Manning ansd
Desigo Tastituee. & subsidiary of Coal India Limited) has prepued o soil & moistae couvervation
{SMC) work plan over 357 ha of Jumkani Reserved Forest of Gopaltpur Range of Sondargarh Fores:
Dvision The proposed forest land is & noa-coal bearng reserved forest land Jocated at the apstrearn of
the Hasundhars River, and forming a catchment area 10 the river.

The soil & maisture conservation (SMC) wark plan has been éuly approved by the ROCF, Rourkels
Circle, Rourkela for financial outlay of Rs6,12,09,030- (Rupees Six Crore Twelve Lakh Nine
Thaxsand Thirty snly). The Divisional Foress Officer, Sundargach vide letter no. 4597/4F(MISCy2022
dated |8.07 2022 ( enclosed a3 Ansesure X) miscd the demand as per the scheme and sccordingly,
the User Agency has made the payment of Rs. 9,38,55,100 (Rupees Nine Crores therty-cight lakh [fty-
five thousand and one bendred only) owards the State Specific Accoust, Odisha CAMPA Ajc No,
LEDR2IRI2TO69E8 of Union Bank of India, IFSC Code UBINCS96335 on 23.07.2022 thwough RTGS
mode vide UTR No. SBINRS2022072596043074.

The challan payment includes Ra 6 12.09,0300- towards soil and moisture Conservation (SM) work
plan tn mitigate the impact of the proposed miming activity on the local rvulets (Nallah) Rs
2.00,17, 860 - towards scheme for gap planting and moirture conservation 1o restock and rejuvenate the
degraded open forems lovated in tho aroa withun 100 m from owter porimator of the mining lose, and
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Rs. 35282100 wowands scheme fir afforestation vver 1.5 tines of safety sone, as per e demand
mised by ihe DPFO, Supdargarh Forest Division.

The copy of the E-Chalian geoerated through Parivesh portal with NEFT transacton detal, und
payméni siatus wmage on Parivesh porial # enclosed herewith as Anmexure X (A} & X (B)
respectively.”

The copy of the approved soll & moisture conservation (SMC) work plank plates sre enclosed
herewith as Annexure X (C) and Annesure X (D) respectively.

T The wser agency either himself or through the Siate Forest Department shall undertake
gap planting snd soill and water conservation sctivities to restock and rejuvenate the
degraded open forests (haviag crown density less than 0.40), if amy. located in the srea
within 100 frem outer perimeter of the mining lease. The plan for plantetion and SMC
setivities will be preparsd sod sabmitted i Mok F&OT belars Stage 01 clesranie

Reply- In compliance o the above pomt, a scheme for gap planting and sotl and mosture consery stion
sctivitics 4o reatock end rojuvenate the dograded opon forcats (having crown donsety loss than 045,
lovated o the area withio 100 meters frow vuied perinseres of te mnny lease Towmnlay vves 60 La o
Garjanjore RF. of Gopalpur Range of Sundsrgarh Forest Division has been prepared znd has seen
duly spproved by RCCF, Rourkela Circle, Rourkels for fimencial outisy of Rs. 2,91,17.860.00
(Rupees Two Crore Ninety-Dne Lakh Sevesteen Thousand Eight Hundred Shty saly).

The Divisional Forest Officer, Sundurgark vide letter no. 45974F(MISCH 2027 dated 1807 2022 (
enclosed as Annexure X) ruised the demand as per the scheme and sccordingly, the User Agency has
made the payment of Rs 9,38,55,100 (Rupees Nine Crores thirty-right lakh fifty-five thousand ssd
one hundred caly) towands the Stae Specific Account, Odisha CAMPA Alc No [SOS23HI2TO60ER of
Union Bank of India, IFSC Code UBIN 0996335 on 25.07.2022 through RTGS mode vide LTR No
SBEINRI2022072596043074.

The challan psvment includes Rs. 6,12.00,000/- wwands soil and moisture Conservation (SMC) work
plan o mitigntz the impact of the proposed mining activity on the local rvulets (Nallahi, Ra
2,81,17 AR towards scheme for gap planting and moisure canseratmon b restnck and eejivesae te
degraded open forests localed in the ares within 100 m from outer perimeter of the mining lsase. and
Ra. 3528210/ towards schome for afforestation over 1.5 thmes of safoty zone, a3 per the demasd
sasscd by the DFO, Sundargarh Tarest Dhvision.
P
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The copy of the spproved schemes for gap planting and soil and moisture comservation activities o
restock and rejuvensie the degraded open foccsts (having crown denaity ks than 0.4), located in the
area within 100 meters from outer perimster of the mining lease boundary is enclosed berewith as
Annexure X1

The copy of the E-Challan genersted through Parvesh portal with NEFT tansaction detmil and
paymen! siatus image on Parivesh pormal is enclosed herewith sx Annexure X (A) & X (B)
respectively

8. The user agency shall prepare a list of existing village tanks and other water bodies with
GPS coordinates located within & km from the mine lease boundary. This list is to be duly
verified by the concerned Divisional Ferest Officer. The User Ageney shall rogularly
undertake desilting of these village tanks and other water bodies so a5 to mitigate the
impact of silation of such tnks/ water bodies. A detailed approved plan for desilting of
identified Pends and water hodies 0 be prepared (n cansultation with forest department
and shall be wibmitted to MoEFACC before Stage-I1 approval:

Reply lo complisnce ta the above pont, o seheme has bosn prepared for de niltng of village tanks
and other water bodies w0 0 10 mitigate the impact of slitation of sach tanks’ water bodics within 5 km
frosm the mine leave bouoslary of Fannal Opencast Project

IBe scheme has been duly approved by RUCF, Rourkela Circle, Rourkela for financial outiay of
Hs 18,7409 500.00 (Rupees Eighteen Crore Seventy-Four Lakh Nine Thousand Five Huadred oely)
vide Memo no. 2265/3F-761/2022 dated 16.07.22 (enclosed 2s Annexure IV) The user agency will
underake the mplementation of the provisions of the schemes in 10 years in consultation with Swute
Foreit Department.

A copy of the spproved scheme, inclading the detailing of identified ponds’ village tanks' water bodies
=ad esumated cost for implementstion for 10 years, is epclased as Anneaunre-XT1

8 safery Lone Management: Following sactivities al project cost shall be andertaken by the
user agency for the management of safety zone i per the relevant guidelines issued by the
Minisiry's is guidelines:

L Vier agreiicy shall easure demarcation of safety rane (7T Smeter bs sirip all along the inner
banndary of the minlng lease srea), sud biv fencleg, protecilon amd regenerstion by
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erecting sdequate number of six feet bigh ROC boundary pillsrs imscribed with the GPS
coordinales with barbed wire fencing and deployving sdequite number of watchers under
the supervinion ol the State Forest Department;

Reply: In compliance to the above potnt, it is submitted that an area over 18 59 ha (7 Smetes strrp all
aloag the inner boundary of the mining lease avea) is demarcated [or safery zone s the approved Mine
Plan. The DGPS survey of mine lesse boundary and safery rone boundary has been done by ORSAC
The DGPS map of mme lease boundary and safety zone ares has boen duly vabdated by veting of
ORSAC, Tahaildar and Drvisional Forest Officer. The GPS coordinates so geasrawd from the DGPS
survey has been duly inscribed an ROC pillars. All pillars bear Back Bearing, Forwsrd Bearing. pillar
numbers, etic. The ROC pliars have been erected m sccordance with the specifications, mentioned in
the related guidelines stipulated in MOEF&OC. The DGPS surveved maps of mine boase boundary and
safoty zone arca are hereby attached as Annexure-XI1 and X111 (A) respectively. The km! file s
hereby attached m the form of & soft compact disc

1 Byundary of the sufoty zone of the mining loase, sdjacent to habitatens/rondi ihould be
pruperly fenced by the user agency;

Reply. In compliance o the above poinl, an wulestaking is beseby being submined dat bowndasy of
the safety zune of the mining leuse, adjacent w habiations'roads will be properly fenced by e user
agency.

The undertaking to this effect is hereby enclosed i3 AnnexureXTV.

il Safety zone shall be maintained a3 green bell around mining lease and to mmsure deme
canopy im the aren regeneration shall be taken up in this area by the wwer agency al
project cost under the supervision of the State Forest Department;

Reply- In compliance to the shove poini, if is submitied that an aren over 18 59 ha (7.5 meter s stnp
all along the inner boundary of the minng lease arce) s desmarcated for safery zope o the approved
Mine Plan and a scheme has been prepared for block plantation of 1600 plansha with 10 vears

maintenance over 18,59 ha

The schame has been duly spproved by ROCF, Rowrkels Circle, Rowkels for financial outlsy of
R1.4.26,69 850,00 Rupoes Four Crore Twenty Sin Lakh Sixty Nine Thousend Eight Hundred
Fifty onaly) vide Memo no. 22653F-T61/2022 dated 16.07.22 (cnckoscd s Anoexure TV The wscr
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apency will underake the implemenanon of the provimons of ihe schemes 1 comsullation with State
Foremt Dopartmam.

A copy of the approved scheme for fencing, promction mxd regeneration of safcty sonc wca of 7.5
meter ety within the mining lease boundury over 15,59 ha, s enclosed herewith us Asneture-XV.

Iv.  Afforestarion on degraded foresi land to be selected elsewhere measuring vne and a hall
times the sres under safety some, shull ale be done st the project cost ander the
supervision of the State Forest Department. The degraded forest land (DLF) w0 selected
will be informed to the MoEF&CC with shape files before Stage-I1 spproval and
aflorestation will be done within three years from the date of Stage-ll clearamce and
maintained thereafter in accordance with the approval plan in consultation with the State
Forest Department; and

Regly: In complance to the sbove point, a scheme has been prepared for afforestation on degraded
forest land over 695 ha ic. 1.5 times the ares under aafiety zone (3 93 ha) selocted in Gaganjore RF
of Clopalpur Range of Sundargach Forest Division The shape file of degraded forest land (DI F)
sclected over 2095 ha Lo, 1.5 tunes the area under safety zone (3,93 ha) selected in Gagjanjore RF of
Gopalpur Range of Sundsrgarh Forest Division io sttvehed herewith in the form of a compact dise,

The Divisional Forest Offices, Sundasgarh vide letier pu. 459TMF(MISCH2022 dated 18,07 2022 (
enciosed a5 Annexure X) mised the demand as per the scheme and accordingly, the Lser Apency hag
mace e payment of ke %,38,33,100/ (Rupees Nine Crores tharmy-cight bakh fifty-five thousand and
ooe hundred only) towards the State Speaific Account, Odisha CAMPA Ae No 150823812796988 of

Union Bank of India, [FSC Code UBIND996335 on 25.07.2022 through RTOS mode vide UTR Ne
SBINRS20I207T2596043074.

The challan psyment includes Rs. 6,12.09,030/- townrds soil and moisture Conservation (SMC) work
ple= to mitigete the impact of the proposed mining sctivity on the local rivalets [Nallak), Rs.
= %117, 560V towards scheme for gup plasting and molsture conservation o restuck and rejuvenate the
degraded open forests located m the aren within 100 m from cuter perimeter of the mining lease, and
Rs. 35282100 wowards scheme for afforemtalion over 1.3 times of safety tone, m per the demand
muised by the DFO, Sundsrgarh Forest Division.

A copy of the approved wheme e afforestation on depraded forest band over C 895 ha je 1 9 fimes
the stes whder wifety sone (1 08 ke ) aelecied m Dogenjore BT b enclosed hereacith as Annevnre- X1
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pEymenl shilus bnage on Paivesh ponal b eclosed herewith s Anneaare X (A) & X (H)
regpecvely.

v.  The State Goverament and the user agency shall ensure that safety zone is maintained an
Tor the prescribed porms;

Reply- In complance to thi sbove point, an undertaking by the user agency u hareby being submuomted
a8 Annczure XV1I that the safety rone will bo maintained as per the prescribed rorms.

L The cost of felling of trees shall be deposited by the User Agency with the State Forent
Departmieni;

Reply- |n complnnce to the above, 11 & agreed that the cow of ree folling will be depouted by the weer
ageney with the State Forea Department An inddertaking o the shivs @t i snclmed 30 Annevnrs
XvVInL

10, Site Speailic Wildlile Mansgement Plan lo mitigate the impact of project on wildlife of the
ares shall be prepared by the state Government in consultation with the PCCF and the
Chibel Wildiife Warden of the state as project cost and approved cepy of the same along
with detail of depesition of funds into the CAMPA sccount shull be submitted to the

Ministry along with Stage -1 complisnce;

Reply-In. compliance to the above, it is wbmitted that the Divisonal Forest Offices, Suasdargarh has
prepared the Site-Specific Wildlife Conservation Plan, which has been duly approved by the Principal
Chief Conservator of Forests (Wildlife Warden|, Odisha vide lener no. 3988 CWLW-FDWC-FD-
9127-2021, dated 07/WS2022. A copy of the approved SSWLCP s enclosed as Aanexure-XIX.

Accoedingly, Divisional Forest Officer, Sundargark vide letter no ISIA4F (MISC) 202 De
00.05.2022 {mnclosed as Annexare XIX - A) has miged domand for Re. §,74,14,000,00 { Rupess
Eight Crore Seveaty Four Lakh Fourteen Only) towards the Site Specific Wildlife Conservation
Mas

The User Agency has made the payment of Rs. 65,0430 A80.00 | Rupees Sixry Five Crore Four Lakh
Thirty Thousand Eight Hundred Eighty only) towards the State Specific Account, Odisha CAMPA Ac
B
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No |SUSZS852T96370 of Union Bank Of India, [FSC Code UBINUR03710 on  09.06.2022 through
RTGS mode vide UTR No. SBINI221607BRS20,

The challan pavment includes Rs, 13.33,67,900.00 towards cost of compensatory afforesmation, Rs.
429648980 00 wwards NPV of 349.70% ha of reveroe forest land, and Kas. 8,74,14,000.00 towards
Site Specific Wildlife Conservatinn Plan, ns per the demand mised by the [0, Sundergerh Forest
Divisson,

The copy of the E-Challan generated through Parivesh portal and the computer-generated e-puyment
statement is enclosed herewith as Annexure | (A) & 1 (B) respectively.

I, State Government shall compleie sefilement of rights, in terms of the Scheduled Tribes
and Traditional Forest Dwellers (Recognition of Forest Right) Act. 2006, if any. on the
farest Tand 1 he diverted and submit the docomentary evidence slong romplisace af
stuge-l approval as preseribed by this Ministry's Letter Noo 11-W1998-FC(PL) dated
3082009 read with 05.07.2013, in suppori thereof; and

Reply: In compliance to the stipulsted condition, the copy of the certificate under the Scheduled Tribe
and Tradittonal Forest Dwellers (Recognition of Forest Rights Act 2008) issued by the Collector,
Sundargar is enclosed herewith &5 Annexure-XX.

12.  The compliance report shall be uploaded on e-portal (htttps:/parivesh.nic.in/).

Reply: In complianoe 1o the above paint, the compliance report of Stage-1 conditions, duly compleied
i &ll aspects has been uploaded on e-porial (hittps:!/parivesh.nic.ins).

1. Legal status of the diverted forcst [and shall remain aachanged;

Reply: In comphiance to the above pownt, the user agency hereby undertakes that the legal status of the
forest land proposed for diversion will remain unchanged. An undenaking duly signed by the
suthorized signatory is attached herewith as Annexure-XXI1.
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i The compensatory afforestation degraded forest land, double in extend to the forest land
being diverted Le,712.477 ha shall be raised by the State Forest Department and the

project cost within three vears from the date of grant of Stage-11 approsal

Reply: In compliance to the shove paint. (1 is submitted that the Divisional Fores: Officer, Sundargarh
Foreet Mivigion vide lester nn 24204F (MISC Y2027 dated 08052077 had madeed the demand for
payment of approved cost of compensstory afforestation Ra. 11,79.54,700/- & Rs. 154,13 200~ over
91.558 b (Effective Ares. 5§1.00 hu) ot Sutparlia R.F. and 111 e at Jumbkanl RF. respeciively,

The User Agency has made the payment of Ra. 65,04,30,880.00 (Rupees Sixty-Five Crore Four Lakh
Thirty Thousand Eight Hundred Eighty only) townrds the Smte Specific Account, Odisha CAMPA Acc
No. 150825832796370 of Union Bank of India, IFSC Code UBING9G3710 on 09.06.2022 through
RTGS mode vide UTR No. SBIN222160788520.

The challan payment includes Ra. [3,13,67.9%00.00 wwards conl of compensatory alforestation, Rs
42,96 A%.980.00 iowards NPV of 349.709 ha of revenue forest land, and Rs. §.74,14,000 00 wwards
Site Specihc Wildlile Conservabion Plan, as per the demand reised by the DFD, Sundargarh Forest
Divismon

The copy of the E-Challan generated through Parvesh poral and the compuer-genersted ¢-paymem
smiement is enclosed herewith as Annexure | (A] & | (B) respectively

3 Doundaries of forest land of 5256 granted on palta, within the patch of 129 ha of
degraded forest land proposed for CA, shall be demarcated and digitalized and the same
to be submitted to the TRO, along with digital Differential GPS map of 129 ba. The area

shall be monitored regularly, on annual basis, to ensure no further encroachment on FRA
pattn land takes place in future;

Reply: In compliance 1o the above condition. theD(PS survey has been condusted by an empanc!led
sgency of ORSAC over boundaries of forest land of $.256 granted on paita. within the paich of 120 ha
of degraded forcst land proposed for CA land in Jamkanl Reserved Forest The DOPS map w
generated has been puthemicared by ORSAC, and vemed by the fores officials and the user agencs

The copy of the DGPS map duly vetted by ORSAC and concerned forent officials is amtached herewith
as Annexure XXI1 and soft copy of GPS coordinates of demarcated and digialized area is aftached

herewitk in the form of » compact disc.
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A copy of sbove enclosure s being ssbmitied o the IRO, MoaFF&CC, Bhubsneoess with Stage-1
complienées in reference with the above conditioni.

&, Al the tme of payvment of Neli Present YValoe (NFY) ai the present raie, (e wser ageacy
shall farnish an underiaking w pay (he aodlifons] amount of NFVY, If so determined, ws
per the final decision of the Honorable Supreme Court of Lodia;

Reply: In compliance to the stipulated condition, the user agency hereby undertakes to pay the
sdduionsl amount of NPV, if 10 determined, as per the final decision of Honorable Supreme Coun of
Imetis.

An undermicng 1o the above effect 18 atmched berewith 15 Assexure- XXIIL

L3 Tree should be felled in phased manner as per the requirement in the approved mining
plan with prior permissien of coocern DFO;

Reply: In compliance o the above, an anderaking to the effect that tree felling will be taken up
wrictly 10 phased mannet s per the requirement in secordance with the spproved mining plan with
Pt parmassion of the DFD Sundargarh Forest [ivimon iz atteahed herewith as Annowure XXIV,

& The user agency shall explore the pousibitity of translvcation of meimem samber of
trees Jdentifed 1o be Telled and shall ensure that any tree felling can be dend only when it
is onavaldable and that foo under sinict supervision of the State Forest [Departmeat;

Reply: In complance w0 the above, an undenaking o the effect that the user agency shall explore the
posvibility of manslocanon of maximum number of trees dentified 1o be felled and shall ensuare that
sy wee felling shall be done only when it is unavoidable and that too under strict supervision of the
Sare Forest Department is aftached berewith as Asneyore- XXV,

7. The user agency shall undertske Miuing in & phased manoer after tsking dwe cure for
reclamation of the mined over area. The concurrent reclamation plas as per the approved
plan shall be executed by the User Agency from the very st yewr, and an snausl report
on implementation thereof shall be submitted to the Nodal Officer, Forest (Conservation)
Act, 1980, in the concerned Stale Government and the concerned reglonal office ol the
Ministry. I it is found from the snnual report that setivities indiested in the concarrent
reclamstion plan and not being snecuted by the User Agency, the Nadal Officer ar the
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conterncd Addl. Principal Chief Conservator of Forest (Cesrral) may direct that the
mining activities shall remain suspended m such tme such reclamation activities area
satifactorily evecuted:

Reply: In comphance 1o the ahove, an undertalong to the effect that the user apency will undernics
Mining in a phased marmer afler taking due care for reclamation of the mined over area i attached
herewith as Annexure- XXV

| B The User Agency shall comply with the Hoporable Supreme Court order on ré-grassing,
and re-grassing the mining arca and any other wres which may have been disturbed due
te mining to restore them to s condition which fit for growth of fodder. Mora, auna et in
A timely manner.

Reply: I cromplinscs o the shove, an underalimg w the offect far fhe oder agerey wnll comply with
the Hoenorable Supreme Court order on re graming, snd re-graming the mining arvs and asy other area
which may have boon dishurbod dus to mining to restors tham o 4 condithon which ft for growth of
fodder, Som, fauma cic., in o tamely manner s sttsched herewith as Annexure- XXV

Feriod of aversian of e tald Torest lAnd unaer this approval ihall be 1ar & period co-
terminus with the period of mining lease proposed to be granted under the Mines and
Mimerals (Development and Regulation) Act, 1957, s amended and the Rules framed
therc-ander;

Reply: In complisnce 1o the stipulated condition, an endertaking 1o the effect that the period of
diversion of the 349.70% ha forest iund under ths proposal shall be for & penod co-tenminus with the
penod of the mining lease proposed to be granted under the Mines and Minerals (Development and
Regulstion) Act, 1937, and the rules frumed there under a3 smended bs sitsched herewith = wn
Anncxure-XXVIIL

. The User Agency shall abinin the Environment Clearance as per the provisiens of the
Fnvirnnment (Protection) Act, 1966, if required:

Reply: In compliance to tho stipulated condition, the copy of the Environmant Clesrance sccorded
favor of Siarmal Opea Cast Coal Mine Projoct, MCL is enclosed herowith a3 Annexere- XXIX.
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1. %o labor camp shall be established on the forest land sad the User Agency shall provide
fuels preferably alternate fucls to the lsborers and the siafT working at the site so 5a to

avold auy damage snd pressure on the nearby farest arcas;

Repiy: In compliance 0 the suipuimed conditon, an undenking w ihe effoo b po labor cung will
be constructed on the forest land and the la borers working a1 the sme will be supplied with LPG i
stached herewith as Anpexure- XXX

11 The houndary af the diverted forest land, mining lease and safety aone, as applicable shall
be demarcated on ground st the project cost, by erecting 4 feet high reinforved cement
concrete pillars, each inscribed with its serial number, distance from pillar to pillar and
G PS coordinates;

Reply: In complmnce o the sbove, the boundary of the diverted fores land, the miming lease and
safety zone has already been dermarcated with 4 feet haaght RCC pillar embedded two foet inside the
soil and the specified irformation i.c_serial number, DOPS coordinates, front bearing snd back bearing
snd distance from adjoining pillars have been inacribed on the pillars.

The DGPS survey of mine losse boundary undertaken though ORSAC( Odisha Space Applicstion
Centre) Bhubancswar, the map 30 gencrated and validated by vetting of ORSAC, Tahsilder snd DFD,
Sundasgah Focest Division has been enclosed s Anneure-XITL The map of lease area showing
di{Terent kinds of forest land using DGPS survey dam and lantode and longimde of each pillar will be
Fibauned 1o b Dhvisiomal Fored] Uilice:, Sundargerh before commencement of work on final fonest
clearance An undermiong to the shove effect s ansched ;s Annexmre- XXXI.

13, The layout plan of the minieg plan/ proposed shall not be changed without the prior
approval of the Central Government and the forest land shall not be used for any purpose

other than that is specified i the proposal;

Reply. lu complinnce to the supulniod conditivn, an underaking to the effoct that the layvut plas of
the mimeg plan’ proposed shall not be changed without the pnor approval of the Cestral Government
snd, the forest land proposed for dversion shall not be used for any purpose other than those thown ia
the &version proposal i atached herewith as Annexors- XXXIL
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14,  The forest land prepesed o be diverted shall ander oo circomstances be ramferred to

any other agency, department or person without prier approval of the Central
Government,

Reply-lo complmnce to the sbove ciied condition, an undertaking to the effect that the foren land
proposed to be diverted shall under no circumstances be tnsferred o any other agency, department or
persom without prior approval of the Central Gevernment s aftached herewith an Annexure- XX

15,  Nodamage to the Nors and fsuna of the adjoining areas shall be caused:

Reply: In complisnce tn the shove ciind condition, an underiaking i the #ffect that the ueer ageney
will ensure that “No damage” o the flors and fauna of the adjomning areas shall be cavied @ enclosed
herewith as Anmeyure XNXIV,

16.  The User Agency shall sbmit the aanual self-compliance report in respect of the abeve
stated conditions to the State Government, concerned Regionsl (MTice snd o this
Mimistry by the end of March every year regulariy;

Reply: In compliance 1o the sbove ciled condition, an undertaking 1o the effoct that the User Agency
thall mubmit the annual self-compliance report in respect of the above 2ated condmtions to the Staie
Govemnment, concerned Regronal Office and to thas Mimistry by the end of March every year regularty
11 enclosed herewith as Annevore-XNXV,

17.  Amy other conditien that the concermed Reghonal Office of the Misistry may stipulate

with the approval of competent authority in the interest of conservation, protection and
develupment of forests aad wildlife,

Meply: In compliance 13 the sbove cted condition, an undertaking i the effect 1hat the user agency
will comply 1o any other condibon that the concerned Regonal Office of the Munistry may stipulste
with the approval of competent suthority in the interes: of conservation, protection and development of
forests and wildhfie 18 antached herewith ax Annevore-XXXV]

I8 The vver agency shull comply ull the provisiens of sll Acts, Rules, Kegulations Guidelines,
Honorable Court Ovder (1) and NGT Order (1) pertaining to this project, if any, lor the
time being in force, as applicable 1o the project; and

LS
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Reply: In compliance to the sbove ctied condition, an underaking to the effect that the Liser Agency
shacl comply all the provisons of all Acts, Rules, Regulasbions Lwidelines, Honorable Uourt Urder (s)
and NOT Order (s) pertining 1o this project, if any, for the ime being in force, as applicable to the
prodect i atteched herewith as Annesure-XXXVIL

19, Vielation of any of these conditions will ameunt violstion of Forest (Comservathon) Act,
1980 and the sction would be takem i prescribed in para 1.21 of Chapter | of the
Handbook of Comprehemnsive Guidelines of Farest (Conservation) Act, 1950 as issued by
the Minkstry s letter No. 5-22017-FC dated 28.03.2019.

Reph In complisnce 10 the abowe cited condition, sn underiaking 1o the elfect thot the uier agency
will not act m viclation of any of the conditiona that amount viclstion of Forest (Conservation) Act,
1980, snd comply to all the provioms of all Act, Rulca, Regulations CGuidclings of Foscat
(Cumservanion) Acy, 1980 s sitacbed hevewith as Anpesure=-XXXVTIL

In view of the above, the stage-1 compliance report is being submitted for your kind perusal and
enward transmission for stage-11 spproval in favor of Siarmal Open Cast Mining project for
non-forestry use of 349,709 ha of forest land.

l"rl.w:lﬂﬂnn.

Susrmal OCP,

Mahalaom Ares,

Mahsnadi Coalfields Limited
Praygct OMont

Siarmel OGP

=g Cogtey LS



OFFICE OF THE DIVISIONAL FOREST OFFICER, @
SUNDARGARH FOREST DIVISION

ANNEXVRE-T

Pligne Nu=0G6T1-2TT143, C-Mail d10 su e g i@ odisha gy in

Ta

The Project Oficer.

Slarmal OCP,

At Po-Basandhars

Dist-Susdargarh

Pin-TTO076.

No 223Z qppast)  frozay/oe 09052022

Sub: - Diversion of 349709 ha. of forest land within total mining lease area of
2790.449 ha in Siarmal Open Cast Coal Mining Project by Mahanadi Coalfields
L. [MCL) In Sundargarn Distriet. Odigha
-Demand for cost of Compensatery Afforestation Scheime.

Ret - 1. Memo No.S6HY dt U7.05.2022 of CUF, Forest Uiversion & Nodal UEhcer, FL-ACL
# Memo Mo TOLE FERCT #1309 Bd F003 of DEN-Com-Sarcial Sscretery tn

Covernment, FE & CC Department.

Wita reference to the subject cited aboww, the copy of Memo No Y946/ FEAOC
€L259.04.2022 of OSD-Cum-Specisl Secretary to Government, FE & CC Department along with
Srage-| spproval order Mo, File NoJB-25/2021-PC dr 2104 2022 of Government of India, MoEF
BLL are enclosed herewith to comply the Stage-l compliances for saward transmission o the

HRLCCF, Rouriels.

Further, 23 per Memo No, 9689 de07.052022 of CCF, Forest Diversion & Nodal
Offices, FC-ALO/0 dae Frinvipal Chief Conwervatur of Furesis & HoFF . Okdisha , Bhubsncywar
hat appraved rhe Aaascisl outley of Compensasnry Afforscation Scheme over 581 ha & 111 ha
st prevailing wage rate of Re.326/- per man days The details of Compenzatory Afforestation

fund i furnished below -
Name of the | identifiec CA | ldentifisd CA | Approved cost in
Range Site ared in ba R
| " ] 3 4
Sundurgart | Satpariia RF 541 ha 11,79,54,700.00 |
 Gopalpur | Jamkani AF 11 e 1,54,1020000 |
Total:- 632ha 13,43,67900.00

Hence, you are requestod to deposit the NPV ameunt of Ra 11.33.67.900.00
|Kupees Thirteen Lrore- Thirty 1hree Lakh-Sixty Seven Thousand Nine Aundred) only = the
statz specific CAMPA Aceount maintained by Gevt of India through "E” payment mode by using the
web porwl of Ministry of Environment & Forests [CAMPA) Further, the evidence ol deposited
srmousnl may b furmished to the undersigned lor farther needful actian at this end

Encl: - Az above.

Ry

Braifed h':’ﬂE!'
o armal OGP
mu-.u m'#'l'.'l | s

Yours faichfully,
higr oS
Divis:onal Forest Officer

lwfh Farmst Division



Mann Mo E?"‘,_,; ne 0006 3022

Copy forwarded fo the Chiel Conservator of Forests, Forest Diversion & Nodal
Officer, FC-Act, O/o the Dfo the Principal Chiel Conservator of Foresas & HoFF , Odisha |
Bhubaneswar for favour of yeur kind information and neccasary actian reference to his
Memo N 9685 aLO7T.05.0022 7

= :.fg{n':g,g B3

i
Farest Nivision
mm%wm& fl}

Copy lorwarded 1o the Regianal Conservator of Forests, Rourkala Circle,
Moarkels for favour of your kiod laformaticn and oscessay sction with reference to his Memo
N2 G688 31.07.05.2022 of Chisf Conservater of Forests, Forest Diversion & Nodal Officer, FC-Act,
O/ the nﬂhmﬂﬁﬁﬂmaﬂmlm.ﬂh.w,
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ANNE KURE - T(A)

qfitaa ds E’ﬂ*'-'ﬂ
e B

MEFT | BTG CHALLAN for CAMPA F unds

BANK COFT

SO () nton Bnni

— i [Fl——

WEFT (HTOE CHALLAN far CAMFA Funds

Dabe  CT-BI-3023 Dane  12-98-2073

gy N BIARMAL PCF MR AL gy e flhRWAL SLF MAHR &K
CoaLNELDS L TRE SOALFIELDS e TED
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NEFTRTGS to ba made as per following NWEFT/RTGS to be made as per following

Jdulalls, bl e,

Bertet Samry Slichw. CoriinA CAMEA ] Berrictary Mame: SRR CANES

Fil Coom. R IFRE Code: UBsoEITIe

Ty U htoeg v b, TEIEISAITITREITH Pay ' Aogauni Na, 1SR TTHIT
walid nly e it Walls unry B I
ou i el Ehallan afdbunt

Awre wpra § Urigen Bgnk O inclis Fank hars & nien Hark OF iniila
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Dhasbhyi 910003 =T AL T

= Thia Shmilen v sdeicily b b e bt making « This Dhallas s siricik o readng

Eayme] o CAMES by REFT'RTGS oaly Iy L CAMPA by #nly

Afgr making successful payment, User Agencies may send a ling of confirmathan through
heipoeskeampagicorphank coin

foie Aftet maklng the required gaymeni through challan, If the payment stalus has nol beer updatsd
wwan afar T warking deys, than wirdly mall o eapy of yaor shallen with resasetian deks e

Emad ca0ITVEunisnbankofinde.com
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ANNEXVLE X (€)

! 28 Jun 2022
ACCoUNt Numbar : DOUDDODYY 48851 7059
Description : CA-SURABHI-PUB OTH-ALL-INR
Hame . MCL BASUNDHARA AREA
Currency L INR
Comporate Address MCL HORS.
JAGRITI VIHAR BURLA
QRISSA-T88020
Branch  BALINGA({D4221)
FRate of interest (% pa) :00%
IFS Code . SBINDDC4Z21
Book Salance : 528308.12
Avzlianie Baance : B2E30B.12
okl Value : 0.00
MCD Balance : 0.00
Urcleared Amount . 0,00

Balance as on 9 Jun 2002 : 3457784

8 Jun 2022 to 9 Jun 2022
mﬁm Mo/ Cheque ]ED Debit|  Credit Baiarce
i TRTATEI WORTIE | BY TRANGFERNE eam  CTH pry [T T
| et meea0m | 10 THANBPERING: : YT T
EF.L-
SENAEIID Mt iR O TRANEFER BB Gpell) 140 Hawiaa| e AT

il ) W

""This s & computer generated staterment and does not roguire a signature.

i
Fpnﬁf*umr

& armal OCP
wa=prac Coatiuse Lamied




Office oF The Prajecs Officer,
wumilmnn! Siarmal OCP, Mahalaumi Asws. o '
AT Hasundhars - T70078 | &!

i gtk of Can' il Lmbieg

Annexure-1 (C)

UNDERTAKING

Q |/we do hereby undertake “to pay appropriate anticipated
increase cost of compensatory afforestation for works
scheduled for subsequent years.”

- ‘\.;1
y sz ?:qu
General 1;?&;&?? Project E}fﬁc:r

Mahalaxmi Area, MCL Si | MCL
' ’ mnmg?gg&u
. Genarsl “'T?" Slarmal OCP
B tia e i Ared Wzhanog Coadfierie Limies
'J;lhr"' | o3 el Liﬂm

Comerm ooy agratvre S (eroeins Josne - THE 000 Prome (PG R0 D) M MA1-00 Towles: <51 (Y 250 1117 Welnlte wem o gov o
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/@ s |

Phone Mo OBRIT.TTTIA, F-Mall dfn sundargarhfaditha gov in
Na, ?EEE‘,HFMQ [2022/De 2\ f05 2022

The Project OMcor,
Starmal OCP,
AL/Pa-Rasunchara

Pat-Sundargarh
Pin-TTO0TA,

Ful: - Diversion of 349.709 ka of forest land within total mining leass mrea of
2290.449 bha in Slarmal Open Cast Coal Miueg Project by Mahanadi Coalflelds
Ld, (MCL) in Sundargarh Districe, Odisha
-Demand lor Net Present Value (NPY) amount.

Rl - 1.Stage-l appruval Order Nu, Flle Ne.8-25/2021-FC dated, 21,04.2022 of MoEF &
cc

2. Memeo No. 9689 dr07.05.2022 of CCF, Forest Diversion & Nodal Dficer, FC-Ac1.
3. Memo No T8/ PESCC ILZ9.04.2022 uf OSD-Cunr-Spouial Seu slary o
Government. FE & CC Department

4. This Office Letter No.2520 dt.09,05.2022.

Rir

With reference to the letter cited above, it s & inform you that the Stage-|
approval order has been accorded by Government of [ndia, MoEF & (L vide approval order No.
8 26/2021 FC dated, 21042022 and communicatcd by the OSD Cum Special Scerctary to
Government FE & CC Departmant , CCF, Forest Diversion & Nodal Officer, FC-Act vide letter
under reference .

Yom ars requectsd to comply the Stage-1 condithoas stipulated by the MoFF & O
vide condition No.A (1 w 12] & B (1 to 19] of Sagel approval erder and submit the
compliances to this Office atan carly date,

In continuation to this Oflcs |efter No2530 dr09.05.2027 s per condition
No(A) 2 & () 4 of Stage-| approval arder , you are lable to pay the Net Present Valus{NPY) of
the forest land over 349, T0%ha in accordance with the MoEF & CC Guideline dated D6 01.2022
& 19012022 The revised calculaton details of Net Present Value NPV value B8 furnished

Village Hase uf Total area Canuvpy “Eoo Rae af WFV par Towsl s [ )
thie Hevenuc sliotved [im ha) Density Clese ha [im M)
Foresla
1 ] 3 i 5 &
Siarmal T o T[DF) 1220590 VALELRe |
Copaipur (3T os DK 112659 1157,00.835.00
Natamara 84T 04 ] 12285% e sIe |
[uprunga [FTTH 0.4 I DF) 12.26.5% .41, ZLEH5 00
Tumulia w4007 04 5] 122850 | A0 |
Kulda w158 Y] NIDF) 1226590 1125142700
Toal 346,709 ,,é}f W3 42,96,40,900.00
M W ) -




Hence, you are requested to deposit the NPY amoont of NS e,
A0 po{Rupees Forty Two Crore Ninety Six Lakh Forty Eyght Thousand -Nine Hundred
Elghty) only 1a the state gpecific CAMPA Account maintamed oy Gove of india through &
payment mode by using the web portal of Ministry of Emaronment & Forems [CAMPA)
FurTheT, The evidence ol deposited ameount may be lernished o the undermgned for further
neecful action at this end.

Purther, as per the condition Mo B{4) of Stage-| approval ordes you ate requested
to submit an undertaking to pay the additienal amourt of Net Present Value{NPV] . I 52
determined , as per the final decision of Honble Supreme Court of India .

Yours falthlally

—
.
mrmmum-

Wmm

memens LC8Y maes 2\ josj20n
Copy forwarded o the Chiel Cumservator of Foresls, Forest Diversion & Nodal

Officer, Fo-Act, 070 the POCF, Odisha for favowr of kiod joformation asd uecessany aciion (i
axmstiniuation tu (s OMce Mecoo No.2521 du09.05.2022

-

Divisional Ferest Officer
Wﬂrﬁm
memo e, 3 CEF o AN joss2022

Capy forwarded to the Regional Canservator of Forests. Reurkela Circle,
Rourkeia for fovour of kind information and neceseary artion in continuation to th Ofce
Memo Mo 2522 dr06 0s 2022

b i [
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e oy
REGIONAL CHIEF CONSERVATOR OF FORESTS, ROURKELA CIRCLE, AT/B.C.
GricEDr NI PANPOSH, ROURKFLA.769 004,

Memao No. D24 (713F-761/2022 Date: | 072022~

T
{ The Divisional Forgst Officer,

Sundargarh Division.

Sub:; Diversion of 349.709 ha of farest lanc within total mining lease area of
2290.449 ha in Starma! Open cast Coal Mining Project by M/s Mananaci
Coalficlds Limited({MCL) in Sundargerh District {Odisha]

X-Sub: Submission of 10 nos. of schemes relating to stpulation conditions Imposed by
MoEF & CC in Stage-i approva! order.

Ref: Your Memo MNg.4515 Dtd.14.07,2022.

The following schemes prepared In compliance with the conditions stipulatad
n the Stage-l approval accorded In respect of the atove diversion proposai at the current
wage rale envd submilied vide your Memo under reference ere hereby technically epproved
for the amount as indicated against each,

i

‘81, | Name of the schame for which has been Technica! apprevel by the RCCF, |

No. | subniilied by the DO, Sundarqarh Rourkela Circa.

‘01 | The scheme for mitigative measures to | Technically approved Fnr
mhi:rd:l soll erosion and choking’ of streams | Rs.8,19,150/- (Rupees eight lakh

. ' prepared In compliance with Condition No, #U} nineteen thousand one hurdrec

| Iul'pm.lwm:tumhmmlmuy fifty) only

M

102 | The scheme for olanting of adeguate drought | Technicaly approved for

, 1hl¥ﬂfil|il1t species and sowing of seeds in the | Rs.  16,02,02,610/- (Rupees
]WImmmmann Sixteen Crore two lakh twe
to arrest soll erosion prepared In compllance | thousand six hundred ten) oniy
\ with Condition No. 4(ii) of para A with a total

. ! financial outlay of Rs.16,02,02,610{-.

03 " ine schame for construction of check gams, | Technicaily approved for

i | retention / toe walls to arrest sliding down of | Rs. 2,54,38,910/- (Rupees two
ime excavated material along the contour | Crore fifty-four ‘akh thirty-eighe
 prepared in compliance with Condition No. 4(i} | thousand nine hundred ten) enly

| mmlwm:mmmlumvu

- Rs.2,54,38,910/-,

04 | The scheme to stabillze overburden dumps by | Technically approved

i . grading/benching so as Lo ensure the angles of | Rs. 1,04,0%,570/- (Rupees

: ' repose at any given place is less than 28° | crome four lakh nine Tousanc

-  prepored in compliance with Condition No. 4(iv) | hundrec saventy] cnly ‘

P

tor
ans
Fve
' ul' parz A with 3 total financisl cutiay of
' ' Rs.i,04.09,570/-.

'_ﬁs “The scheme for 10D S0 MANAGEMENt (o ansure | 1ecanically aoproved  for
; *no demege’ to the top soll with strict|Rs.4,01,600/- (Runees feur fakn

' adhorence to the top soll management plan | one thousand six Pundred) only

: . prepared In compliance with Condition Mo, Afv) ' |
A ﬂ' para A with a toral financial outiay of Pre & ]
li*lﬂt G00f-. I R Susernal OCE

Tanarac Con e Limied



05 [Soil & Moisturo Conservation (SMC] werk pian
| te mitigate the impact of the propesed mining
| | activity on the local rivulets [nallah)  prepared
' |lnmﬂlmwﬂht¢n:ﬁmﬂmﬁdwﬂﬂ
| | with a total financial outiay of Rs.0,12,09,030/-
07 | The Scheme for gap planting and soll &
P )
|| esianats th tearaded open. forets oated
rejuvenate t ra
in the area within 100 meters from outer
! | porimeter of the mining lease propared, In
compliance with Condition No. 7 of para A with

B

Technically o e |
R8.6,12,09.000/- (Aupoes sy |
Crore {welve lakh nine thousand |

thirfy) bnly, |

" T, = &
Rs. 2,91.17.860/- [(Rupees two

Crore ninety-one lakh seventeen
thousand eight hundrid sixty) only

| 3total financial outlay of Rs.2,01,17,60/~
08 | The scheme for de-siiting of the village tanks
and other water bodies so as to mitigate the
impact of sitation of such tanks/water bodies
|lpcated within 05 Km from Mining Leaso
Soungary prepared In complance  with
Condition No. 8 of para A with a total Hmmrmr

Technically approved for
As 18 74,08, 500/- (Rupees
clghteen Crore seventy-four lakh
nine thousand five hundred) only.

| outlay of Rs.18,74,09,500/-. =
protection 2

os The Scheme for 'F!I'l'.'ll'lﬂ. .
 regeneralion of the safely zone area of 7.5
mater strip within the mining lease boundary
‘mplrld in compliance with Condition No. S(i)
total financlal outiay of

]

|| | i) (i) of para A with 2
| &s.4,26,69,850/-

Technically approved for
ﬂ-‘! 4;‘:“;:!’”" ;w rﬂu.ll‘
Crore twanty-gix Lkh sxty-nine
thousand eight hundred fifty)] only.

|
| The Scheme for afforestation over ona & hall
tme of safety zone area over 5.895 ha, of
- eegraged forest land identrtied In Garjanpahad
RF of Gopalpur Range of Sundergarh Diviston
prepared in compliance with Condition No.9(iv)
of para A with a total financial outlay’ of

Hs. 35 28,210/-

{ 10

Technically Appronsne for
Rs.35,28,210/-(Rupees thirty-five
lakh twenty-gight thousand two
hundried ten) ey

|
The technically approved schemes are returned herewith in triplicate for taking

4
.

nECessary action at your and,

Encl:- As above.

Memao Mo, Date:

Copy forwarded to the Chief Consarvator of Forests(
of kind information

Officer, FT Act),C/o the Pr.CCF, Odisha for favour

c:}",a;;ﬁ;v

Regional Chief Conservatar of Forests,

Rourkela Circle

Forest Diversion & Nadal
and necessary action

ith
with reference to Memo No.4516 oid.14.07.2022 n;! the DFO, Sundargarh Division,

\

Regional Chief Conservator of Forests,

A :
Pm]t‘:';%Tm .

Bgrrmal OIC
watatas Ceate s Lanhed

Rourkela Circle




AN EXVR ETV)

ur

“Mitigative measures to be taken up to minimise soil erosion and cheking
of sirsarms’

n compliance with
Conddition £ (1) of para A ol Siege-1 forest chearancy - Li-principle spproval
vide letter no. [ no. B-28/2021-fc dated 21® April 2022
ul Gosi. ol Lndia, Minsiry of Environment, Forest & Climate Change,

New Delhi

Diversion of 349,709 hectares of farest land for “Siarmal Opencast Coal
Mining Project™ within 21290449 hectares of minlng leaso area

ol

Ms Mahsuadl Coalfllelds Llmited.

in Sundargarh Forest Division of Dist. Sundargark, Odishe

1IVage




ey

Behinme [ egmimd Hm_l--hﬂn'qullﬂﬂlﬂ-ﬁllﬂ
sheldng el sreame™. i

L Briel Tnformotom
Wis hinbannt] Coslfields Limdsed (MCL), 8 subsidiary compasy of Cosl T Lirrsted
§5 & Micirstos Company of natue and style public socter underikisg under Oorenment of
Ladia, whish wes phrved oot ko sdemdnister a2 mans ool ooel freem (ke cosl minus of Odiska,
spreml orver Talcher and Th weliey ooal fiskby
T walley coul flalds in Sundargarh and Tharmpuds Districts of Odfisha contals large
reserved (f quamiabie so8. Fosh aren coamining coml had heee GEvided Mo ssveml mising
bloska, wad Swarmal geologial ok b wo of hoae, Bl epeasst projest is locicd i
Siamsal geelogical bleek of Clopalper wast in the aorth werlem part of b valley ocal falds It
s botwesn laitwler of 27901°19°22°03°56.09% N and longitedes of B1-I709%
« ERU2°99.50% K. [t s represonted in Survey of Todis Topo sheet Mo, Fa4L12 (SANT6)L This
propct s beviey 1947 K2 Wi (Minesbie Ressrve) of quartinble eosl reserve in Copalpar,
hapurigs, Slerrel, Ratemaary, Tumulia snd Kulds viliages. The ertive pres of Siarmal peoje
ivolving st villnges wers pequired under Ciial Braring (Acgeisition and development) Act,
1957 (CAA-1957) vide 8.0. No. 1869 dosed 10.07.1958 sod 8.0, Mo, 3055 daled 29.20.1990,
The above lsad s besn vemed (n MCL wh 1101) of the sid Act vide 20 Ne. 2597 daed
13,09. 1990 nod A3 § dused 30.00. 1999, Puge-12 1o TRDF). Preseul jrojeossl Slarsnal OCP
lirvolves tfal rea of 1290.440 kn whick sompriser af 340.709 ba of fheest land, 473.700 ba
ef Gent, Mog- Foreer luod and 1466949 Teaseey land.

1  Locatis of the project:

The benmdnry of Sharmal block i m fnllows

St o Coatardban asd Desunchars West blocks separsted by Chaturdhass Mala
et Hanundhar Biver

West ¢ Rasonle & Dig slde of Rempla

Eamt :  Kuoldi Block separmied by Clanajor nals

South 1 Pesjapam Block,

Susdargadk town |o (he pearsst revenns owm & Tt BO, which is of & distasce of 46 o
Bbsbameneras, the Stew Capéal from e mines is 430 k. The company Hendguarters {5 of
Bruria wihieh i 130 s vis Busdergarh, [harsugmadn, Sambeipor. The nesreat rolbead m Hemgr

i Sl i e R BT T




eailony saticn ou Mumbe - Howh foe of South Ravtern fiway o 2 diamnoe of showt 39
ban. ‘[he nesrest domestic sicport, Yeer Surendm Sai nrport, Sacuguds el 8 detanee of 30
o By Punmefl Inhrandom] Afrpor, Stubansewar fs &t o Qasocs of slaul 450 L. The
mome o part = Parndip by af o distssce of 130 an froem the black

Slarmsl OCF bas been aeocrded iye Forest Stge | olesmnce inolading 149,709 ha
ol forest land from canisal gremmeni under Section 1 (1) of Foress (Conssrveion) Act 1980,
Mlinkstry of Rorvismesrami, Forests nad Clizssts Chnmge in vids Letisr o, F. No. B-25/2021-FC
Diwied 21mt April 3621 The FC bua bees acearded with a et of eonditiam o comply with end
Gyas this scherne hes prepered to comply with Cocdizion No, #(V) of pers-A of Suge-l

of e biock b repestented by fiat & sopey preand. The proand
aed porth-eost ted tha dralungs is through emosl| swesm, wiich
River is Duwing Bom wesl- to-east und abibmately

Distance of waterhodies from the mine is us follows ( abie 1):.

Naitio of the Water Boles Distance
Chhats Mo rivesiNala 0lon
Basindbars river 0 km
Ciarin Mala ddlem

lebba river ™ R
B v Ik

4. Cllmats

Ulm duty. anflsited forn TMTY, Whabsstsowor G Pharseguds. DD

- o T — W T a A ———— — i o T T —wa —E

A[Page




Tiem Furamaiens
Malsus 0] = iw Ot
Mutizum jiﬁ-numla-;J
alndall Aneia! mindl 12816 mm (Averaas annuml susnfall is 1430 |
i for fee 23 ey
“Minimin 0.1 s I Ot
" Temperanue range | Minirum 6.0°C In Jn
(monthly mean of e —
Ay I Maximum 4E.7°C In Muy 1
| Blax a1 30 br V¥ in Peb, Jun and Jd
ssmindl T B | 269 Ts Apr m=d May
:"":“ [T T e o
Minw 17900 | 119 Apr
Wind speedrmge | Maxwt 830 | 30 kmpl in Oct
{mnnthly reean of -
Gally wiod apeed) | SEEIOR | Jlewph |
Mt 17000 | 30 Emph in Ost
“Mlin 17130 e 1 lepa
5. Goolagy:

The “Caclagicsl Repart oo Sjanml Hlask, b-River Coalficld,* Oudishe, was prepared
¥y CMFPDE in Febnary 1957, Siarmal biosk spresding ower mn ares of 400 s lon. b s past of
sard-wouiera sector of Ivalley coslfield snd e which onal bewring arss fs 4.24 4g. k.

The conl seams sncurmng in Siarmsl dioct am in e cookeaton ot S whoinng bicck Le.,

Faulda lo the sz

& Ball Type:

Eoll miny be defaed o1 o mizture of pock and minera! with the afpEnic marer. The sofl
of the bl L. arce is classifiod me lateoitic soll, isteritlc with cosl on the basis of ILa layer of
Srmmatban, Sall dn tha set rpwnlt of s setinn of imeia apd orgisimes expeetelly pht o (b
anrth arust. The p valoe of e mil is sormnal rmagieg from 600272

— . =
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7. Existing Vegeltion:

Ths crop ctengemition of Terest oreg 8 madaly Sal (Shered robuser) and iy ssaocisies
camely Bija (Plerocrapur mosupinn), Maogo (Mesgifera (adice), Keodu (MNogprarma
melanerponl Mabul (Madbcs taflas), Jasnn (Saghos coninl), Nesn{dzarmichis indea),
Babads (Termingdis ballerfcn), Dhours (dnopeirm ltfoii), Aschin (Morindy tinclorial,
K (Al cordfflia), Sabe (Terminalls fomenfordl, Char (finchndnd it ), ks
(Muragma pervifiora), Sian (Lagersrowia parviriora), oo (Datderyta iergbia), kari
(Cladrmumibus collin:], {Wrodfordia fruticesse), Gamblar [ Gmaling srdores), Fursin
Sal [Shorer rodusia) is fhe pre-dominant speoies. The condition of the vepstation i dry

fur sl erusion @& okl el dromss
The mbssng B ovailrden dumigs wie e megor sngce of drdegs of sl

sd olecs Fabampecs macs 9 3, Joowe soess, cle, For cmbang of sy deslmage sydo B the
mining srens, The fons {a e prglon miudes mainly (fll nud guilyweosion
The sionm wwler from the high lands. mine faces and DB dump dopé sreba cacry
subrctantial mrmands of i the lower onder stregmlet and choie e lgher arder stresms.

wnd gallies brve erosion eepacity doe o Dedum gudes aed
tracspeets e of reck with the velncity of fir stroam and depssiton of same in the
due o welocity of the sream wd depositiig of wheme i fhe
due o velooity drep. Streams cin alsy erode by sndercattieg

Tm frappreen s tmanpoied el copualied @ Qe fweas Des
o very pomizal

m:rnnuuu of para-h of snge-T approvel rosds ~Miigutie
RIS D ervne @nd chokTg ar s chall de e winkin o parfer

i Sifage
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plae in azweuliation wish Sie Saw Forast Daparemind” |

1

To fulfill the shove #ﬁ-dh“ﬂ#rﬂl“m
Coemyures 0 e Bkem up l“ﬂmﬂm'ﬂ'““mﬂﬂ
azharme 10 ea Solllee

l.  Toprevent aroalon of fop soll.

4 Taprevent ohstructinn of Natura! water sourcen.

1. Toundemks praps Masmesinent of everbnades materials 5o a3 1o prevent siltation in
the streame.

4,  Topewes oveiioe of mmoded soily Pes e ieing e bo ihe culiivuie b, sl
el &I it tesna.
0l und mwanire soneeTvation astvites s propossd  ba wkes up in ids=fed eeas

of Mire lesae bomndacy in varinms sealss and the labeis as o sehaidinry setivicy heyond

plantation ead the oiber sfforaition activitior in ceder to iteprove modsnere sastakeabiliny.

4 Boll & Molsuwic Conscrvailon strsiegy sl meawres;

The Btrategy for implementation of the measare in order tn echisve the pbiscttve and

sEThernesing the jeogram eficlentty ie a wel-plansed sirabegy s boen txken doe care of and
B, e suzwgy adepied for Soll sud mosbuwe comeradon lo gy aes b dcosped Lelow.

i Vlear traslment of cstehment ares

Hﬂmﬂhﬁ-hhm—ﬁ;ﬁ#ﬂlﬂ
the ground sod will smisequenndy drein throngh the drinage lins. |t will form the focas mea
in tae 1xin weter haromling. Permisiible [xierestions will net anly capiuse the min walne ot
will also enhaiae e resention perid ultimststy lesding 1 inoressed infilration

b Direinegs Line Treamment

The gioro cuiekersents drakn the ruln water into dmisage Ene sod rain waisy Soves from.
fdgs i bottorn and higher alope io lower Klope in varylng veloclty. The primasy objestive of
e drainage line trenmen! contery arund raducing ihe velocity eed increasing the reteation aff

waler of varouws leveln M s therefore, requined to bave appropsi intsrventons slong
Arninnge Ena to aMer Gie patiam of ks water flow,

- B|Page




& Design ol struciares:
1. TheFieor Trostmeni

L1  Barisce trestment for eape [0F fo 307
I3 Stagpered Trenches

The ciagaered ienchen we pricaly shmed b ek the oot In o beesos of land up
1 F00 nop. of smppered meashes ghoald he eraated, Tha disersion of the naggered rarches
willbr 2 5 ua X 0.5 m X 0S5 m, 10 will help in comserviag ralersatorof be ML sres sl Gl

iwm

"Ei'i:-.—l-rh TS Tor 500 nos of | 50800 for 430 ook &
Btaggemd tronches per ha | Staggeded wetichy par be

B
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L1 Percoladion Fles:

The perselaticn pits of dissescion L0 = X 1.0 5 X 1.0 m shall be dog profesbly withis
i 14", Towdll alse st e resolT end aomrus the nema. Thou, e relnwass ol perealsis
e the e, T e heetars umislly 200 menber of popalstion pits chall be dug o pore nodl
fior enbmoced population. A map showing location of dus propeaed 5 ba land percolation pis
e beean snclosed o AnsrnurelL

Spacificatians:

Lengl- 1.0 m, Widib- 1.0 m, Depeh- 1LOm

Crees Baction- (1.0m X 1.0 m) =L sqm

Barth Work-{1.0m X 1.0 sgm)

Bysecingg 1o & aimggernd mamiosi- BChe1 '

Cast 07 200 son. of pervalation Fit in; One Hir=200 MD= B5.65.200/ (L. J26kper manileys)

BlPage




Tahle . Kafimate cost for conatrucias of stagaeres treneses end perestadion plis fas sbope 07 *o

AFinlka [
I
EL Onumtity | Man- -y Const .
hlﬂ:ﬁ— ch“ i ﬁ-ll-m-‘ Termria
| sy}
ftngamed Trmcker
1 | PSmalSmx 1= 00 & 138 19350 -
0.%n) .
erruletan
Rl e
Foruslation fi | “i pad
g |ttmeifuxld | Lbe 00 ] T TR
ldll
within (3=
dagren ciepe

b = - 2 — S e = . - = = LI
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1.1, Swrface Troatment for ape mars than 50°
121 Sesggored Trencha

Iz higher slopes, nember of wagpered renches be sshaneed up i 450 per bavtare, At sech
slopes, coepour intarvaly are Io be rediond 0 maks the sructore smble and effiective W slore
ralzwater, The size of » Stagpered Treoches will be 2.5 m X 2.5 X 1.5 m. Exim precuntions
should be taken for aligameat sice there are chances of incrseded toil eresicn and grbly
fovmmicey 5t puch clevathen, Tx oritho) e, detrrmiesion of vorsour igeresd vhosld oo be
ooular  Rather we of rebovast lstuments will sk the weamment crroe fres mnd enbanes dheir
stility 10 wdll mahilizeis etreated surfate and conaerer mus i water & mip dhrwing lacatinn
of the seoposad § ba land for strggered fremcher has hoen enclouod ns Annexwre TIL

113 Qontlsaeas Costonr Trmches

A trench eloap fae nedmor Tine i quiie henrfinkal sirnisrim tn harvest rdmeter. Homever, g
uf the cuntour line corestly on te srousd is visl for e sability of the struchee. Retention of

= == S = = = s =

W(Page




raawater 10 puch tremshes will ssssme additiona] prassars and i likely b bresk the boad f ek
ol Henee 1 1) recommended Tt belp of A frime muy be tken 11 deiisents contour loe g1
the gromenl Mwﬂum”uu@d—ﬁm*hﬁ
eoatimuaua and tnrmntial nuiay deys ey be provided which sbeukl be prehed wih wnne 13
meevist eromien of sodl. The sperifiention and sts f anch (ereclyes, 1 38 beun suggee wil, sbawld
e sdhored for lpe wierzat of (e moveneot of wildlifs without sry cansalty A g showing
bocation of the pmposod 3 ha lasd fior Conieuens Contowr renches hes besn enclossd &
neaewie-

¥ Soecifications af Contipuees Cemione Teopche (fer | runnine meter lengtly)
Top Widih- 1.0.m, Botios wigih 0.9 m, Degth- 0.5m

. Croes Sectico- [[1.0 e+ 0 Sm)2 x 0.5 m) =0 374 sg m

Emth Wark{1.0m X 0.375 sgu) =0.375 enm =0.38 cuem

Dristance etareen sl Hoes (vertleal) = 1-9m

Uit post per | 38 = 0.27 MDD = s, 8/- (Rs. 126-per mar-dups ate)

ujrsge




Tabie I Estuoac cost for constrcdon of stiggered trershes sad peresbtion pits tlape 30

dugroe & obuve (01 ko
|
Rat per | Cost
=,
N | B Munsare L": : T B R —
dys | Rs)
slagyeres '
1
S malim - - - —
x4 m)
Cosdiytu
Abis i bkl s
— leaxt between 7
(Crodn imcidiun) 1 I -
& | (lop widih Im Runslng | 0327 128 L W)
Ldepth 09 mx ot -
g tooch e edge
0.5 m) 018 Wi "
line

BiFagn




(A) Ske-10"zI01¥

(7 Requiremest of Soulder ( Procured from quarry)
¥ (10"44")x 10" x 5"=330 oft or §.90 cum
Cost of boulder @ Ry. 195/ per cum for 9.9- Ra. 197000/
()  Labour for consugtion of LACD for | aie
Mulis 1.04'Ne. x 326.00 = 139 40/
Mason specaal 0.17 so. x 47600 = BOSE-
Stooe peckir- U35 No.x 32600 = 114,106

Totl | = 34 A4L-
For990cim 9.90 x 99442- = S290.758
m + @ ~ s, 1970006 + 3290758
= Ra 7260798/
Fate for | um = Rs, 7260 758/9.90= 711400/
| - Ra. 7334081

A map showing location of the proposed 10 aos of LBCD structines over garland dradn of DB
dhreeps end querry ares has beso enclosed as arnexure-5

M Slee 10X107X5"

M  Reguirement of bouldsr (Procared from guarryl
(104" x 10° £ 5"=350 oft ar 9.90 curn
Cost of boubder & Rs. 185/ per cum for 9.9- Ra. 1831.50/

(M)  Labour for consruetion of LBCD fior | cum
Blulls 1.0 Mo. x 326,00 = 379 404

Muson special 0.1Tso. x 47600 = BOGY-
Erope peckcer- 0335 No. x 326,00 = 114,100

Tatal = K34 4.
For .90 ommn 950 x 534.42/- =5290.758/
® +@ = Ra 183150 + 5290, 758
=Ra TI72.298/
Rtz for | cum = Rs. 71222589 .90= 719,42~
=He TI942-

K.B.: The coat af trassportation with lead of 5 kon- Ra. 200~(LS)




L TDruinage Line Treatiseni:
L1.1 Lotse bouldery check dams (LBCDY)

This wimictrse i in he orestod somes e deinage fine fir detentian of e fnd
rsdluction of veloaity. Swoh straoturs should prefically have tap width &l 1 neser with oeeas
slope of 14 and downitresan alope of 113,

Dasign of LECD
G sestlse

[/

T dimensinne of sach grachine sm dependent on mever] fasdors such s sradien:, caishmend
der, pic. Heove, prececiption of Gred dmsnses of LBCD b oot santemplstnl. Since, b Coat
oo for snch stroctores b besed In volame, inplomsntation dividos will bave deained
N=xibdity to design ruch structure with sppeopedam dimcnalons.

U othies mils wf the LBCD, treeshes of mrescrbod dhneasine shold be erated 1
allow the vertically ranndag waier i spread on elther side of the shetrrotion point which witl
reddace the velocily clfectively, The leogs of puch tresckes shculd be a2 lenst bwice s Jengh
el LBCD ou el side They may be In the fom of & sowdght liee of & curve with & aerve

tevweren vphilll wide. Soch rerecraies will alie capture o min weier s onbare o el

Loass Beelder Chock Dierm
e
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= o
Birags




"
Na
1

mmh“n—i
Te—

E

In-sifu pollected, brnken and skl=ed for construstion of LICD

Re. TI9.40/-

EQ

otk of immoaporiation wiikin s Veed of 3 Exa

Ra, J00.004~

4 Ezecufing Apeney

Tte prastot Sehaxe shall be gxscund by te User Agrocy having specialized
Ty fmaedisd By ualllhal pummeas with outiowoal wae sl ooy, Te Bellime
whin, the woer sgency dnll eaiehlish i owr exzaotmyg end supervision exlls along with requed
et faedlitien. Lo osdes to malataln the quabite of week, io bouse supserizion Srough
competan porwocns! shall be provided. The entire work shal be carried out ln conrdication
with th Fovest Departmant,

L

Eapertlse

25 yearw' expeciaree 0 Minkup/Faviroamens Sorvey.

Ne
i
E

18 years eaperieees in Emirament & Forest

Delnciapeme i

T rean cxperieacs Wit Favirmm et Mansgemest fae.

Tacject
O{Ticer
Hraniromin

TR | Saries Troasnam Siaggered Trnch | 1
PE | Sute:

Slepr

uluupd

P& Above

Uit
JELT




4 | M & Abuove | Surfece Treatment- Costiuous 2000 RM 1,76,040,00
Tt T e T 1 s | T
&
[ r‘mﬁ.mrﬂuﬂb 15 919,42 1179130
B
l&&u— 1 1]
Toml [XINTEET)
Or sy Ra 8,19,150.00-

mﬂﬁhwdhmutmum
oo & (1) of parn A of the ?--lmnl condition) will be Re B 19,150,800 ocly, The above
expendinme will be made within the peried of three yoars from issue of Stage-ii. Thersfore,
wmh_uw@lwmhmdhmm
This budges will be yub to incremse fn amoust comidering the fmoresse in maierial cost
med labor charges.
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Proposed lccations for 15 nos. of LBCD-B structures with co-ordinates

T} Latituds Longitude
e -

1 | TSN 74

7 | 2 348N %S TTE

1 2 T TN RI"314R 4R
SRy

g Al
L6 | RPN (ERER]
L 7 | TSELIN B%YSL70E |
3 21" I'16.34"N 4
L 13°423098°F
| 10 | I 13%eN HNYE 'R

il EL‘?_H'?* BWOISLISE
12 | 22 151N EIPETW

13 | _arinseN ‘B

4 | ZFFLITN £3%316.[6'E
15 | v aidTN

AN Fucr strestare actheties &7 propaded locations will be unddrtaaen paty after i consuttation
W' mE e ot gemarmmsnt.

P




Google Image: Locations showing 15 nos. LBCD of Type B within mining lease area




ANNEXVEAE -TF

Scheme
Prepared for

“Planting of adequate drought hardy plant species und vowing of seeds in
the appropriste urea withia the mining lease to arrest soll ermbon”™

in complisnce with

Condition No. & (1) of para-A of Stage-1 forest clearance - [n-prinetple
approval

vide letter no. F. No. B-25/2021-fc dated 21* April 2022

of Govt. of Indfa, Minkstry of Envirenment, Forest & Climate Change,

l Mow Delhi

Tiiversion of 349. 709 hectares of foret land far “Sinrmal Opencast Coal
Minlng Project” within 220,449 hectares of mindpg lease wren

of

My/fa Molsiadi Coulllehls Linlied.

i Sundargarh Foret Division of Dist, Supdargart, Odisio

HTEESEEE
1[Page




Scheme for “PMlunting of sdegeale drowghl beedy plaat speches sud sowing of saeas In
the pprepeate area WL the meiniag lease tn Srrest sl cronen.”
. BrisfTolermation i
i
Mjs Msbammei Coalfielde Limited (MCL), & mubeidisry wompany of Coal Indis
Eimitad b s Miniratns Coopany of mtus snd siyle publie sovior wndermiing wnder
Fivearnmant of Indin, whach was earved st o odmisister ond mbs out coal frem the cosl

rimes of Ocfisha, spresd over Taicher sl [ valloy scal ficlda,

Th valley cml Solds in Sundsrgwd sod JThersseeds Dismicts of Odisha contein e
“escrves of quorriable coul. Bach e contmining coal bas hoes divided into several mising
Wocks, and Siarmsl geolegios] bleck is cne of them. Sisrmal opencast project is looated In
Slamal grolagion: hlock of Copalpar et 1 the sorh-wesers et of T valley cool flalds
Bt s hwtween latinde of 27°0179-7FTAR9 N and iongimdes of KYTTO
AVE2'59 58" B 1t bn represested in Sorvey of Indls Tope cheet Ho. P4SL1Z (SUM/19). This
project b baving 154161 M Minestle Revervs] nf gramriable ozl mesrvs in Oopsiper,
Mgpurimgn, Sisseisl, Retnmesss, Tumulia end elds wilagen The eutire wrea of Siamms
projert bwiving e villgge smes soqrised wndder Cosl Tearieg (Anquisition sed
developmens) Ast, 1857 (CHA-1957) vide £.0. Mo, 1869 dwied 10.07.1580 snd 5.0, Mo
3055 dered 29,10.1990. The sbove land has been. visstud In MCL w/s 11(T) of the il Act
vide SO Mo 2990 dued 13001990 nsd 43015 dated 30.00,1900, (Page-22 o JL/DF.
Present propossl Slrmal OCP fvelves toml ares af 2390 449 b which compries of 146709
s o fimest luead, 472792 bt of Cowt. Mog= oot land and 1466949 Tesancy laod

L Lesatien of U project

Ths toumibary of 8'srmsal bleck s w filows:

wth ¢ Chatardham and Besuscthars Wew Sincks sepanted by Chanmdhas
i Nal uois Beasndiiar Fiver
Wal i Eampis & Dip side of Rumpla.

Bt { Kulda Blodk sepursied by Chaftajor nals.

= 3 — = = & W = i




Eath ! Pojepar Biosk

Sandnrgarh town i the nesresl Tvems wwe & Dk, HQ, which o & o dimanee of 46 om.
Bhisbaneswir, the State Capitsl from (e mizss is 450 kua, The conpany Headguarters is at
Purls which i 150 lgn vis Sundargah, Ducruguda, Swmbulpur. The setreet slboed is
Heengis rallwwy stufion on Mambal — Howrh line of South Basern tailway st « fnes of
et 35 luw. The winsost dmenibis slrpor, Vour Swds Bl shgiet, Tamrghth 4 &
distazos of 30 ks, 34j0 Peinsaih Internsifansl Alsport, Biobunaswr i ot o distumss of shost
430 o The Scwast ada port - Purmdip ia o) u dstance of 590 km faen te binck

mthﬂnl secorded the Forest Stags | ciexmnce indudiag 149.705
o of foveat Iad s ceotrl povermmeat uades Beetion 2 {i) of Poseat {Consecveticn) Act
nﬂqt%mnmmhmh—mnm&
25/221-FC Dated 2ist April 2072, The FC hin boen sccorded with » st of aoeditions to
cnmply with wnd (oo s shaens hms yun prapmend 'e courgily with Condition Ne. 4(V) of
parn-A o Btage-1 approval.

3 Thyvlegraghy & Dislasge:

Tha tspogriphy of the black |s represenisd by fiir & sloppy groond, The groand
vimpes grveraity towarts cast and norti~sast and s dmizage is trough mmal svemns which
h_ﬂui-:t-l—.h—l—mhh-hhﬂl-h«—lﬂ
witieately drsiss o the Tb Rives,

Tablo 1. Distee of walesbodics fiien the mine is as fillows:

Name of the Water Bodies Distance
:H.-“- . i lh.: R
[Ere——— O

Gackn Naln 43m
Jebin rves i
Wriver 3 o

™ . - - - i a = 5 ap- S —

AlPage




A, Tl |

Mstearological das collested fom MDD, for Jhasugada IMD
stufiom for the yaar 2013 heve bien reftred for prepantion of the table 22
Ttem Tarumeieny rartcaars
b minmm 01 mem Ia Dt
U —— 12415 mm - raindyll is 1430
Tempersture range Minirmars 69°Cin Jan
(monfhby mean of —
e ol B0 b D89, in Feb, Jun and Jul .
Relstive lramddlly | Minai B3 he 26% bs Age and May
mage mooikly -
mann of duily RH | Max st 1730 5 SE% In Mo, Ay aad Oes 1
e ——— L]
Min ot 1730 he 11% in Apr
et K30 b B0 lenvpls s it
Wind spocd moge R
i Mins EM b 1 kemph
*: '#’# M of 17:30 be 30 Jemph fn Ot
Min ot 1790 ke 2 bmph
£ Genlagy:

The "fenlogics] Rzport oe Siarmal lack., [b-River Coalfiehd." Oufisha, wos pregared
Ty CRTTH In Pelwusry 1997, Sovrmal hlook sperading nver an sres of 5007 i bom. bs 8 part of
nanth-westen wmoing of [b-valley conlfiald snd in wiich coal beering area s 4 24 o, bn.
The eonl seams ccenmming tn Rlarmal hiade s in the continustion of the adjnising hlock is,
Kulds in riwe sast,

b Soll Type:

B R A s i e . — — = e =
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Saoil may be defined @ 2 mirhere of reck snd minem] with the organic mufter, The soil
of the M. L. arm in classified w Interitic sall, teritie with coal on the basis of ia by of
s, Sl 3 the et sesult ol o swifon o bl il uipaeiiancs eupeially phict o B
earth erast, The pH valus of ibe soll is pormael reaglng froes 800 0 7.2

7. Eslting Vepstatios:

The emp compasifion of forest arm s maisly Sal {Thares rown) and i sssociaies
s sstsupion), Mange (Meagifms indicn), Keodu (Dinsyrons
), S (Terminalis tumantosa), Clar (Fuchamants fnasa], Kaal
b Hdbe [Lagersrasmis purefflors), Soco (Dulbwrgle lafflia), Kl
. Hmmnﬂ-ﬁm“
awietemis), eie. Sal roburis) b the pro-dominasi species. The conditlon of be

4 (U} of pases A of s abaps | appeoval snvisages (o prepase & plan
fex planting, of sdepuble deught leedy plust spreies o scesl suil ereslse This sebews =
beinp enbemifed fn ra with afrrssald eonditen of Mindsiry of Fmstrorerent, Fores

s e—

_— S Page




Thie o estive uf s pchee bs 1 etes o comtive, Guuservation el Jerehuyamat segstation,
the main objotivos of e schome aro o mesticonsd below- i

8 T:—p—hh---—ﬁuhuﬂuﬂ.ﬂ;

» Torestors the de-coniod backfilled arva with Yuguiative ickoms

«  To prevens mpread of fugitive dust genersed due o mining sod sllied sctivides.
*  Toredoos soll sroslos.

* o balp stabilizn the sope of exterzal over-trarden dumpe.

. To bwrease the grean cover and lmporve scailstics.

. T it e bisds, which mon sddresad 3 inmw of pengs,

s Ta provide eoretions] vakue t oclony nbhobitant.

I dhis schiome, plassaton of drought hardy spocies bas bocu propassd upew quasy
ceevatoy wes for ocestafios. Tho bocldilled siefies will be duly levelled with

pproprisic prodices for efforestition and messsres of soll coalas via. BMC wtivlilsa. The
top il preeied fan e quary s e be dapored, s oogaske masue (uaimald dung,
epriculinmel wosie, kiichon wasie, s may bo asleed will e upe laps of G sl The

lowalbing and pading will ba underiom of te top o, bunds say also be cowmted
ahecl as wales fus-off

The spesies propased for the plamtation are locally prowing spocies with et growih
maie and abilicy 'o Bourish eves in poor sull guality. The chwics of mpeciss will be dose in
arnmiaton with DD, Sundergat kseping tn misd e sbjectve of cresting aed davelopieg
& rich bibloglcal regime, b4 envisnged i T mine plae and HMP plm.

Tebile 3, The proposed (Bt of drougls roketau) o apecles wie o fitlows, which b o
e sown in coneabiation with the foros: Gepartment:

_1;; Name nf Species Seimnfific Name Thange
L Asle Zwblos qfconolty | eels, Madialtal & Fiowsr
2 Awolon Sarwes denon Fru#t & Flower
3 Takul Aemn Niln#rn Frudt bnme s MiSeimal

— s - m— e - | —
BlFage




& | D Chkued Samonin Soman | Prull, Mediciual & Flower
5 Babads | Terminalis Melfiriccs | Frod, Medicinal & Flower
[ Baxma Bialla Seawcdrpug orccadalum Floywer
7 Hela Apgle mormeias Frait benr
[ Heem Angdirackls wdrea Medieinal
] - Bvohanavis fowun |  Frabesr
" Kasi Brideia ratuen Fruid bear
1 Kataia Sirpchnas podaiarem Prit beac, Flowsr
2 h}u Dhaspryris Mehinssrlau Fruit bear
1 Kmiam Acactn Casecku Fruli bess
" M Lanes coramendelics Frutt bews
15 Robgni Scpmmida jabe g Prust bewr
16 Siao Dalbaria slson Pruit bear. Ferner
1 Mabaden Smarubo (lowes | Frull, Medicinal & Flower

Itis o plant the sodlings In dugont phy (45 om X 43 e X 45 o o
apacing of 250 m in hlnck plantetion of 1500 seedbngs par ba Tha pine shall Be flled with 3
mixmure of good sall nod organic wagum (F Y M), the mplings sball be plasined just
sl cmmmimement b he massacs 10w e wevivel The poe i ag o
will be tukea fo capmlrier) deud aapiiogs, wesd rermowal, wutoring sod sEying of
Tortilizern ote.

Tuble 5. Schame arfifictad regeneratian of 000 phiktey e (13
ﬂhﬂm

Type of the Placiasion Flamaton
hguhﬂ 1600 Noa per hectare
!-E.H!,
ol plis A7 e X 45 e 3
The shays wrhene will b fmplemeried in sage-udie ot cfimser s

evvieaged in the MP as ghven helow [ tahle &

s e - —— W LET W




Yioar Backiifed aren { in 1a)
B L
) 100,60 [
2t ET |
L] Bm
% 500

[TET] 5%

Tuial 99

< Txscating Apency

The juescic Schiows stall be saauist Uy de Usa Ageecy haviog spociaiiaoad
diparsncus boaded by qualified pasoes with ouwourcsd men sod machicery. To fefle
fhls, e e spency sloll cuabiish b ows ssecullog md sepporision celfis alveg with
required infesicuotirsl heilltder. To order & malnimin the gully of wek, kn beow
wﬂﬂdwﬂhwﬁ*mﬂh
cesyiod ol 1o cosrdisption with fhe Forest Dopes teeul.

: Designation Eaperses

1 | Dy, GM Ddizing) 25 yeans' experience in Mining/Bovaenment Survey.

T | Ara Poviroamant OMeer | 10 yenrs' experisnes in Envisammeat & Forest

| Area Burvey Difficer § pears' expesizaee with polluties contrl &
Frvirgomental Mans germent

& | Projecs Prvivnmert Officer | § ywars’ axporiencs with Envimmment Mansgsment
plan.

+ Requiremest of Punds

The sehome of 1800 plaots per heotnte have been prepared ns per The Ciae Time Cest
Korm basis of matrix rate for the yoar 2022-23, The copy of rlating plantation ssheme with
ezt [br Bz yoar 2073-77 is eodlosed ws Annesure-].

—— = ’ T BiPage




7 e
‘E I
B

Comt of Bleek Plustation of 1600 plesly per bs with |} months
| | cld seodling over 40995 be @ 325630/« per ba wit 10 | 133508, .00
yerrs melueniocs (Do T Cost Moo for the yoar 3002-27)

1| Witsclag srraagmmment 10% of plasition cost (1) 1570040800

Total Cont 1e,00,0L e 0050

Fizsacis! comt extimased foor complinsce 10 conditon no. 4 (i) of pam A of stage-1 wpproval
wiill be Re. 16,02,02,681000 (Ropees Sixtesa Croces Two Lakh Tweo Thousand Sk [Insdoed
T Oy, Tl shovwe expeodites will be oods @ par the zpproval of sobeme fom e
compeent sulhocty, Thersfors, budget provision has beso kept by e e agency for
implsmentation of the shove plasation program over o pariod of ea yeers, The fueds e
pﬂihmﬂ!ﬁﬂﬂpﬂm“ﬂ-uﬂkﬂ
pursse. {

f

-
Froject
Sarmal OCF
Slen Borpgnmmad
Mahanadi Goal Fields Linittad
Rezomunmnded fer Apprvvael.

e
Divisdnnsl Forest (4fipes

Sk TP
MDA FUREST DRVESON
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Birage
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ANNEX URE - WL

Prepared for

“Constructien of chock dams, retention/toe walls to arrest diding down of
the rucavated material along the contour™

In cwmpliance wih
Condition so. 4 (Ill} of Seage-1 farest clearsnce - in-principle approval
vhide lettes o, [ wo. B-25202 1= dated 217 Apedl 2022
af Minlstry of Enviroamenl, Forest & Climate Changs, Gavt. of India, '
MNow Deelhi

Diversion of 340.70% hectares af forest land for “Siarmal Opencast Coal
Mining Froject™ within 2290449 hectares of mining lease sres

of

M/s Mahanad! Coalflelds Limlted.

in Sundargarh Forcst Division of District Sundargurk, Odisha

LT




Sehome pragared (o “Crnstrustion of chask dama, reteniion/tns walls ta arvest siding
dowa of the excevatod material along (he condour”

1. Drief Informatian

Wi Mabamadi Coulficlds Limited (MCLY, o subsidlary somspey of Conl India
Limited It o Minirstna Compasry of naturs and style public seetor wodsrisking under
Govemmen of tadia, which waa corved ot 1 sdiminisie: sed mxine cut coal fam the coal
minen of Odishe, spread over Talsher snd b walley coal ficids.

1 vallsy coal heids m Sundargues end Jasrwigeds (stnots uf Ucste oot lege
sy of yuarriabie ol Bwcl wos aisining ool bes been divide! isio weend i
Iakgx, el Sineme | pealagiva! bleni i ooe of Shem Blormal opsrest projeot [ Loaated lo
Fanrmal gealogical hioar of Geaslpur raetbn the north-wester part of ™ valley casl fleide I
Him beteven lafiiudes of NN N aed jongiedes of BB 3700
EYN'ML 5 B, It b reprasemini i Burvay of Tndis Topo sbest Mo, F&{LIZ (S48 6). This
pooject is baviog 154782 Mt (Minsshie Reserve) of quartiably coal mesere o Gopalpur,
Teupurangs, Sianoal, Ratensern, Tumolis aod Kulds villages. The entlre ares of Saannal
peuject iovolviey elx villages were soquired woder Coal Beading (Acquisitios nd
developeneny) Act, 1937 (LBA-1937) wide 8.0, No, J86F oued J0.07.1¥E9 ol B0 Na,
358 deied 39.10,1900, The shove land bxo boca vesied i MCL whe 11{1) of the soid Act
vide 50 Mo 3557 desed 11001900 wed 43015 duted 30001900, (Page-23 o JNTP)
Present propessl Slarmal OCP involves oml ares of 1200440 hs which comprises of
349709 ha of forns 'end, 73,792 ba of Gove Noo- Faresl land sod [468.549 Tenspcy land.

L Looution of the project:

Thic busdary of Sl block s as follows:

Mo ; Cherwcdbars sod Dermodbars West blocks ssparsted by Chetuniiar
Ml snd Remecharn River

Wem t  Tumpla & Dip clde of Rarnpia.

Cast + Kidda Block sopasaisd by Chatinjor aula

South 1 Prajaparn Block

Somdurgerh town e the nosrost wvense trwn & Dist. HO, which i ot o distance of 46 bon.
‘Bhobeperwar, the Sinte Capital Som the minee ks 450 kon. The company Headparion is at
Burh whith is 150 km vis Susdsngact, fastguds, Sambalper. The nesren madhesd s

LA e e R el N ey




Hempgir milway sstim oa Munbel = Howesh Boe of Seuth Easern ralloay of o distance of
ebout 35 km. The cearest domestic airport, Viesr Sweodn Sa wrport, deowgeds w8
dbmantes af 30 k. (i Pamatc Imormenonal Alrpon, Seuteraser is of 1 dismnce of dhoul
430 ha The osarest sea post = Py in s o distees of 350 o fian (e bk

Sinrmusl OCF bas beon scconded the Forest Stuge I clesuncs inoluding 349,709 a
of foiesl lnad from contal poversne wnier Section 2 () of Forest (Conservmton Aot
Lﬂ&:ﬂm_ﬂhhhﬁlﬂﬂnthl
252001-FC Dated Tl0t Apd] 2022 The FC hns been scoorded with & set of conditions o
camply with nad G thin achesss has bean peepered 1o onmply with Condition, Mo, (V) of
prm-A of Stage] in-primsipal pmvel

3. Tlapsbgraphy & Drasmage:

The wpagmphy of e hlosk i represesisd by find & donpy proond. The provesd
slapes grneslly towands caat aod north-enst ace fhe drasmage is Soough small strenm, which
o barn feod to over Bamedbars, Bemndwss River 3 fowisg Bom wes- o-giet asd
ultimately dmins isto the Ih River,

Tuble 1. Dirtapcs of waterboiies frum the mine i sx follows,

Nage af the Water Bodies Dlistance
Chham Thar river/Nals 0 lem
Brsuadhin Hver 0 kem
Clnrin Wals .7 am

Salda river T
I river 17 m

4. Cllestsi
Matrarologieal dutn collseted foen TMT), Fhobaneswnr for Faomygyds IMTY
weetion lor the yeer 3013 kave been refermed for prepamtion of e fobowiag Tabde 12

T aivage




Tiam " Catasstars Fasticalars
Ainisvnm B 1 rum in Oct
— Meximun il mn b Ang
 Anciel nunfall 12817 = (Average smusl rainill & 1430
wam for last 23 yours) -
[ Temperstize range | Misbmum 69°C infae
(manthly tnoan of
o SR ot
Ml ot 830 b Jun mnd Jal
S — Min ar 830 or 26% in Aps mmd May
:‘m Mo 0| G i ol P oo Ot
Wik wt 1730 br Ti%im Apr
Saw ot B0 br 38 lomph im Owt
DR e (EwisE | T
daldy wind wpesd) Max ot 17030 ke _:la_bh-ihn:
Min &z 1730 br 2 kgl
5 Geslopy:

The “Gealagioal Repert on Slarmal Block, Ib-River Coslfiald,” Odisha, wia prepared
by CMTTH f February 1997 Slarmal block spreading over an ares of 5.00 s ke is o pert ol
ot wesers scoter of Thvalley caslficld sod Ln wiie? coel bescing s b 4 24 55, kin,
The neal seqmn coourrng in Sl biack wre in the eondinastion of (e adjuining blosk i e,

Kulds in the mai.

L Bl Typs

Bell may be defined my & mboroee of rock and roinsrs! wish e crgarie e, The sl
of the W L. area b clossificd s hateciic sofl, Interitic wilh ooal cu e besis of its boyer of

farmation Soll & 16 sol sl o 18 setion of 2ymats S8C Grganimny sipacially plant an te
wailh el Tho pH vakus of e soll b ool eogoy frow €00 w 7.3,

7. Exafing Viegetaiion:

.-!l‘l“l_l




The ctop composition of forest area is madnly Sal (Thores robusie) and its sssociates
namely Bija (Prervermpuy marsiphem), Munge (Mangifers indles), Kendn (Disspyrous
meloamagylan), Mall (Modised sdice), JANUN (Apspron cumnds), MSem|durici teficd),
Dehidn (Torminmin belfaria), Dbaan (duogebsms dagila) Aschls (Moo facaora),
Wi (defims coediinlis), Raha| (Torurinells mmapineg], Chor (Hurhosots ogn), Kol
(Mitragma parwifiors), Sichn (Lageryraemia parvifiors). Sisos (Dalbergia asfellal, Karls
(Cletriaethas coliusy), Dot (Woodvale futconss), Oumbbazl (Gewaiine sreres),
Kuzm (Mflarhene astidreenferics), Talas (Dutma smosegwrme), Dlore (Chisrcapion
swistanis), ste. Sal (Shores rolusis) i he pre-dominant specie. The ceodition of Ge
vegeation bs dry dacidoous Forest

Tie stipulated sondition reads “Caonsiruction of check dam retention foe walls o aret
sliding down of te cxcaveiod umicrlsl along the cooivur In swonfunce whb ibe approved
echna™,

¢ Ollectives

To Rl condithou po, 4 (I of para A of e Eage-] approval haoed vide lees oo,
F. Mo, 5-282021-FC, Datod 310 Aguil 2022 of Misistry of Divirosmeot. Porest J¢ Climate
Chmage, Wew Dolhl which pravides fior prepamitian of 8 plan for sssstrantion of thecie dam,
retention Moe walls 1o smest siiding down of the excavaled naterials slong e eroow. The
scopn of ohjectives amas follows:

T ervmtred arsl errmion freen (7 dump and mineral etonk piles

To prevent erotien of wdmant die 10 surflice raofl

To prevent the chensction of naten| water soarces.

To comglete comtiuction sctvities efficisatly before distacbed soils we capased,
T prevent iverflow of sroded soll from fhe micheg aress o ks cultivelle lusds,
mnfured gtreamy noy babitsticng,

szps*

& Pruped melhodobigy.

To schieve the above cbjectives, It has been propesed 1o ke up both bitlogleal wd
sracoural works for soil and warer censerveticn.

T thin schiie, considesdig (e wpognighy sl conipin of the Joase aren, smphasls ba Bedn
ﬂuhmﬂhhﬂ'mﬂ:—nﬂiﬂumn_ﬁ
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remotionficy walls ol epecilied locutioms wilds e wining leoss. Locstices bave been
property schozied within s lsasehold end plaes ora ligted in the fallowing bies & mape.

% The sallent beatarey of the drulmape msseymngn: plaphclems sre s Rl

Thee s=pngraphy of the bisck iy represesied by emall Biflacks & faf ground. The swesem part
of fhe bhock i coversd by small billocks which are prominent fo north western part. About
090 8, km af tais block 18 covared ander demse lorest end hillecla. The minmnam sd
mEomen slevaton of B am ww 160 m in o aad X2 o b sord wastern part
respectively sbove the mean ser Joval The pocad slapes penemily tawards sau wnd nonh
sagt and the desinage iy eeogh emall sveaira, whish in wen feed 10 duse Bammdhers.
Bamendbtry river i Dowing nertewest o soub-cast snd olimately dedned inlo b rver.
Diuring mondean, heavy moedT may sury out silts and sediments v s 10 odoce the velocity
of water flowa inee e oataral dminage Therefore o retentior wall in both nide of the Nk is
propused. Along with the sbove sonitol messmes, eosion from OB dump alops mess will be
controliad by sdditienal garled drads, tcs wells st The mals puspose of the work i 2
control soil sreion o UK dump sod mizersl ock-pile

% Mensures propesed to be adeptsd
& Smruetursl Messuro:

Vegeiztive mesns of erockon ornbol are the most Senalble anid economic messres.
Hewever, 13 The presiie o Tend i Inersasng, 1 ks falt nocassary ko bring even bighly emded
land under willizutios. in (hean kands, vogemtive mossures wre 5ot adedquads to keep down the
erofion Some stroctiral messures, theemfoee, Tarve o mapplementary to wegemtfus mesmm
The objestive hehing building mechunical strectuml is 2 rmduce the degree and length of the
niope, mdusing run-aff and evanhally, ducing sodi ereston.

A Constrection of ine'seinining wall all sloog garisnd dsain of pertphersl OR

B. Stage-wis construntien of perisnd dmin on surfice swewvation perighery to edliect
e un-oft wale

C. Constrsciun of sailing ek alosy gerded dod oo sassvation and OF st

D, Construction of cath draina st the foot of quorry sod DB benghes
The leesdlon of the gaciasd draie, tos'rebeation wall sed setlieg ok er meded o
tha immp oncknsad s danerre-J

P e P e —— = s - e
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A, Comsirueiisn of fuafretaining wall sll shag garlund dealn
A relnasaeg whll ie o structins despgeed and constriscierd bo ressd e lateral presgare of
il

Tabls 1 Dmtull sutbnsin of reiestionbon wall of he perimeter of the eviems] OB e
ek mine lsze arss Joooe Iooal Boulder with semeol-tand palehbg over the warfbce of
boaler wall

Descripficn of Tems. | Ma. | Loagth | Widik | Jeighi | Qe | Unlt | Raie _—
i 3| 4 ] 5 7 B 5 v
woe I M. Lengih
Ruough wuue Duy
porking  wih sl (Log
| eouter oty ibeer| Y| MW | 2
charyes (local keulder
wrklf b wupalied by o
coempanmy)

BEE

:
3

i §

Trrenir cunes needl
patches on G both
1 |ideoltmwnll ithz| | | 1990 | 0
Gick cemest sand

:"""“": T EE IR T BT R

Usizg o woves '
peoteatily on e
e of wnll md

1 | ground gurfco 1| e 2 000 | S m | 12000 L40,000.00
e per now 3 M Langth Tetal 10,76,350.00

S —— e i 8

E
5
=

'n-ﬂ-l::—nm-lr-ﬂmﬁuﬂh- Tengzh of 15.50 lam= R 10,720,250 =
1550 ke = Ha, 1,60,09,950/

- | — - T
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D, Btagr-vwas cosstructios of geriend druin on serfice cxcowmiicn poripbery to

piflerd surface ran.ff waisr

Tahls 4. Dufail Hatimate of construation of Cagiand Drsin for 100 m dength

Dezerigien of R

ks

- P

Clascuny of Junghes & busbes

Lo

= P

b El

wndk In hanl anll In
sobwsient roeds wisin 5 m
imitfe] lemd incleding rough
deeming & brmking slonds 1o
iz 500 e ip .00 or &
leyimg Inywrs oui ssceeding 030
w depith o pir spacification
spproved by depatrisal slong
wih pmpe compastion with
HEN Exxovalion

10

Hoagh soos Doy packing with
booul  bosler  aply  iwhour
chargeos (Lotal boulder will be
mpplied by fe compuny
reraph conteaciin] ()

Maie pat 100 m longth

Totsl Amerent regiired Tor 10000 meser garland Donin =430 x 190 v Re. 54, 51,200

- -




C. Estimate for coastructioe of setting tank along garbind droip sn excavation and

0 b & proces that involves separstion of vald meterials from st ein water -
off. Sometimes this procoss i celied sodimenmation, When waste waier iy reated, 5 large
i of sestedials b leond wut of e luid by physiosd bacies. Dvey e, e water
will emazuln some anlids that nesd to be removed. A pefiling tank on also ssrwe i colissting
“Tabis 3. Esimate for conrtracaon of | 00, of Bting bek

78
Ha

Diesrtpdon of oo

Mo, | Lengh | Widih

3

Bath wok In had scil I
enhaskmnsnt rosls writsin 36
™ ‘il fead & 150 m indtal
1A inusndarg rough aresing &
brwaliing alods 1o uswiesens
S.00em 1o TR0 om & luving
Isyers oot exceeding O30 =
depth = pr spesificeiion
approved by devm inect doag
with pops compacion with
. RK Fawrwtion.

Eough Stege Dry packing wiik
loeal  bemidor enly Ishowr
charges (Locel boslder wil be
i by our Carspamy.

Trmorsilen  theges  for
S00 fm Jeed by ok fosd
from quarny to work sits with
ull enst of lnhonr, T&F ote. all
compists in all mpec ax per
epaiFiag it ard dirsatine =l

As ueme a2 e Ma-]

Feotmuin ool fin camsusbas | ao. of siding sak

Extimstsd cost for censymction of 17 ooa. of sowilng tako=12 = ¢80 00~ Ra. T7,760.00/-




L. Comstriciian of cnigh deging ol rvesvstion sres snd P dssnge

A eoltvh mein of spprogriom riss sl b provided wm s el sy bl of gy sl 00
dvoye o per THOMS norm, Thase érstes will eolies ren-off water from sty higher surfices and
dicest i 10 mmkn prriesd domén e Geen feslly io seilizg meivhedimeaintion pocd,

£, Imprction, monitorieg sod svalnsiion

Afer mining cperafion sterls the scheme will ba lmplemented For susotssflsl
usplementation of We 6bove mitgadve measucss, b juspection snd tedhaical
puidnnge froun concerned twohniea! wing it regquined, Sufisiont ficlcenveysoce chargas for
weckmion] experty whall be provided by e vier sgrucy for prope conention. of fhess
FHCALLLES.

o Exvcuting ngency

The works in the present Schems ahall be execwted by e User Agemcy having
specialived departments beaded by qunlifiad sermoas with cabmresd man and machinery. To
taoilitwbe toim, (e user Ggmcy shall evtabhsh ity own exeoutmyg Eod swpervaice ool g
with roquised Imfmsrusture eliltes. In oidst to malntaln e gualhy of wurk, ko-bome
supn Tk tueipl sampaina paascos) dill b provided. The sutbe werk sdull be carsded
ot by the profect nuthority b ao-ordinerian with the Foms Deapartmeni

Desbguatiun Expertive

Awa  Ervironmend | 18 ysars’ experience o Envimarment & Foras

Y
Mo
1

'8

Difficer
(3 | AseaSurvey Offier | 3 yoan' cxpericcos wilh pallafion contmol & Envirenmental |
Maagonos
T Pmject | Eiroemeat | B ysans’ eaperience with Environment Mann gesnt plan
Oiffhoer




§L Ne Descriptian | Amemnt ¢ n sy

1| Exfimated cost i comstrucsion of 19000 meters of gasiasd 51,2005
i 1.

T | Fntiomesd wesl of cuestiuonon of weietmtion wall 1,66,00, 950

T [ Esfiomied cost for conmruston of 11 noe. of senling tanks T, P |

Toml 384,38 000 |

Pimanciel cort norm cetisaisd for complisree o condition no, 4 (16 of pas A will be Ra
LSO The cbove wxpenfiture will be made during te teture of the project.
Thereinm, budget provision hes been kupt by o secr agemcy fov iglmuesiation of fbe
sbove tochnical fncsveotions, This badg=t will ke subjest to icorosse fn amenn conmidering
e incrvary (o muierisl cpst and hbeur cherges. The Fands ey placed b Sz approved EIL
and EMP plas, Hescr seperpte fnds sre aot placad for tis paraces,

—T

W
o e

Raurkels Forost Division
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ANNEx VRE
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Scheme
Propared for

“Stahitize the overburdon dumps by appropriat: gradingbenching s s o
ensure that sngles of response st any given pluce Is less than 28°."

in compliance to

Condition no. 4 (IV) of para A of Stage-1 fovest clearance - n=principle
upprovil

vide letter no. [ no. 8-252021-fc dated 11" April 2022
of Minstry of Enviromment, Forest & Climate Change, Govy of Indla,
New Delhi

Diversion of 349.709 hectares of forest laad for “Slarmal Opencast Coal
Mining Project™ within 2290.449 hectares of mining lease area

uf

M/s Mahanadi Coalfields Limired.

in Sundurgarh Forest Division of District Sundargarh, Odishy

1 Fage




grodimg/benching su ey o ewsone tha! augles of 1esponss at any glven place
s less than I8°."

i Wirief Informatan.

M Mabmondi Coalfulis Liwited (MCLY & subslilny company of Cusl Dufla
Limited is & Minints Compeny of o nd sgle publiz sestor underimbing e
Cioverranent of badin, whish was carved out to stminister a0d mize oul soel froes the coal
mines of Uxdisha, spread over Takcher and T villsy conl figlds,

Ib valigy coal Mokl L Surubegard ard Thwrogads Distsicm of Odlsha meials large
reservel of guartiable con. Fach errs commaizing coal has been divided infe sevanl mining
hincks, and Slarmal geological tock b ong of them. Slamal cpeneast projec: is located In
Sinrmal gaalagles! Wock of Cepalper wact n the north-westem pert ofTh valley coad felds I
oy bevessn umdes of EVIIY-ZITWITRSY N omad Moghcks of K3
B3M2'50 55" . It s repeosestod lu Burvey of ledis Tepo sheet Mo, FA4L12 (SA016). Thin
projees by baving 1547.00 My (Miceshie Rawerve) of quarsiuble ccel reseeve (o Gopalpur,
Fopmrengs. Sanrml. Retamsas, Temula med Kulds «lingou The entire sres of Sizrmal
project fovolving ex villages wers soquired under Coal Bearing (Acquisiien snd
doveioprment) Aot 1957 (CBA-L95T) vide 8.0 No. 1589 deted 10.07.168% md 8.0. No.
3055 duted 29.10.1990. The sbeve land haw been vesied in MCL wh 11(1) of the mid Act

vide 50 No. 1592 dmed J300.1950 and 430135 dated 30.03.1995, (Fage-22 w J80F)
Preseot propessl Swrmel OCF fmvolves oinl ares of 2290449 ba whick comprises of
345 70F bix of forest lacd, 473792 ba of Got. Moo~ Fovest ! sed 1466940 Temnoy bepd.

i Loestian of the project:

The boesdary of Slammul Hook b i follows:

Horth ¢ Chetvedisrs ol Benoydhars 'Wert blooks separaied by Clatordan
Muia ang Husundbars Biver

Wen :  Rumpls & Dig side of Raopie.

Enar 1 Beubde Block separsted by Chatinjor nala

Baaitk f Pryjnpars Black

- & A




Sundarmark wn iy the reamess reverme own & Dist HQ), which (s ol o distance of 46 iom.
Bilsubanegwse, the Sists Caputal from the mames 18 450 kn. The company Headopren tn ot
Burls which s 120 kn vis Seodepud, fSeagneds Saobsbes. The oeaesi wilesd (s
empir ruilway station cu Mimbel — Liownb lize of Gouth Dastern mitwery ot ¢ disranoc af
shest U8 lom. The sssresd deomesls airport, Vesr Sorecdrn Sl slepery, Tarugrals of o
distance of 30 ko Biju Patansik Internationel Airsor, Bhubsneswir o a2 o distunoe of shout
430 kom. The mearest asa port ~ Muradip iy st 8 distnce of 350 km from the bioek.

Siarmal OCF has been scoarded the Forest Stage [ cearance including 149,709 ba
of forest land from central goverunest unde: Ssction 2 () of Forest (Conssevation) Ast
1950, Minkstry of Enviroment, Forests and Climate Chasgo In vide Latier Na. F. Mo §-
TA2021-FC Duved ZTiat Apefl 2022 The FC bas been socerded with a set of conditions o
womply with sad thws this schome bes boen prepamd o comply with Condition Ha, 40V of
pes A ol Stage-] in-grinsipal approval.

3. Fupsograpky & Draloage:

Tie wpoprpby of the Kock ke rpreented by Nt & shoppy pround. The gromnd
slopes groerally towisds sast aod sovb-east and o dulsage is Urough omall sraame, whisk
in mam feed o mver Bonmdhan. Bamndbam River it fiowing fom wen- D-san and
ulaiensiely dming inen tha Th River.

Ditares of saterbodies from the mine b ke finlows,

Mamwe of the Water Badbes INelumes
Chikata Jhor riven{i¥als 0km
Hamndbers rlver 0 lm
CQlaria Hala 4.3 lems
Tk Hver 18 ks
I siver. Il km

4. Cltmate:

—— o o- S e ——— L L — -t mre W -.-'-.
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Teiwmurulogics! daia collsvid fom D, Dhubsscrywi fon Thaougeds WD
wintine for the yeor 3017 heve bean referred i prepursifen of the fnllowing mble 11

Item Parametzrs Farticalars
‘Minimien 0.1 tmn I Gt
Markra 1108 s b Aug
Anual renfal] 12815 mum (Averags scnual raisiad s 3430 |
ram for lesd 12 yeurs)

Temperntars range | Minbouem £.9°CinJan

ml . Maxinmam 467°C in May
Mas al 530 he SEY4 @ Fab, Jus sl

Falntvee bumbdioy

i ‘i!._:mn 3% m Apr and May

Y e Ti% m Apr

i Max at §:30 br 30 langh bn Ot

w" #”_: (Wi ot B30 Br 7 langh
Muxal (T30  [MimghiaOe == 0, |
Wi ot 1730 by 1 imph

5 Geolagyi

Ths “Cuclogiosl Repert en Shermal Block, B-River Coalfieid,” Odisha, was prapased
Ty CMPDN i Fobraary 1997, Sharmal bock: spresding sver e wma of 5.00 ng koo is w peet of
noril-wisbey secty ol Th-valiey ooelfeld aind i whick cond benrdng ares & 4.24 a5, k.
The oosl starss socarting o Fumal biook am in the soatiomton of the sdjoining ek Le.,
Eulds o the el

6. Sell Type:

Eoll mey b dofined ng & minturs of resk sod mineml withy the argaaio matee. The seil
of the M. L. ares s clessifiod as laterie soll. Isteritic with ool oo the besi of it layer of




formation. Soil bs the red recult of lse sction of zlimate sad crganiams aspecially plat on the
eary cmt. The pH valus of the soll is normel moping from 600 1o 7.2,

7. Ealstivg Vegetation:

The cmp compositine of foreat ans i mainly Sal (Ceorse rodunte) sed s snociats
uamaly Hijs (Pferosngpur seremgeium), Maogo (Mueng{fers indhoa), Keodo [Ddedeyrom
melanaxyion), Malsl (Madhurs indics), Jamm (Syaguem aonint), Neciidmriches fmifica),
Dabuda (Torminalia bellerice), Dbwws (dnngeisras berifolls), Aschiu (Morinda tretartal,
Karum (Ading condlfbiis), Buhsi (Terminalle fomentosa), Char (Suchananis lansaw), Kosl
(Mitragyna parvfiora), Sides (agersroundy parvilara), Sisoy (Dedberpie lafolia], Fasl
(Cletstanting colinur), Dbattls (Wosdfoedis freficors), Gambharl (Gmefina arboreal,
Fowsia (Hollwrhors wnddyramericn), Puls (Buteo monpersa), Bhaa (Chisrogpion
pvisteaia), e, Sal [Sherms rebusial o the pow domisens sposies, The condition of the
‘vegeintion is dry deciduonn Forest,

The sdpuiswed condicon veads “Sichifoe the overburden dmnps by appropriale
prudingianching 1o ar m ennare tal augler of response ai oy glven plese iy logy than J9%°

The ooadition No. 4 [IV) of pare A of e Btage-1 appraval anvisags bo prepars & ples
w0 sabiline e over busfen dumps by approprinte padinghenohing 8o m o enmre thae,
ingle of repose ot sny givan place i Jess than 267, The msmant Scheme |3 being submirted In
vomplinges with afresaid Conditic of Ministry of Esvimnment, Farers & Climats Changs,
Govermment of Indis.

Maior over burden is mesnt o backfill the quary e by & po e spprove mice plis o
s bewn proviskon for 1 e of OB damps for stackdeg of eaceveted mscrials, which pecds
5 b mamnged for mustainabil ity by vachnssl and hiclogiual mterventions The activitics © be
undertales for OF mammperent are as fallowr

» Backfilling, leveling, grading of top miree of O damps

# Landesiplog of top erface of OB demps

# Cirnssing, of T dosp [iF the dwmps e fn be pechandied during mibse slosors fhe e
lsrabed e prass insiesd of bigger size trew plantytion).

» Fencimg, saoaliodiy sod culaemace of e bologiually iwelalmsed wes.

il | i L L B .
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E|Fags




w Drverview of overlmrdsn dismp arvai

There & o son-boul beasne sres s te block or towends soath in dipsids, the block b
mrroneded by Chatoedhers Nals, Hassndbers River pod Chafinjor npls fowssds norih sl
sas respectively, po thece ks po Sovoursbln area for externsl duonpleg in loge proslubty, Ooly
ton-con] hearing avcs b rvallabln towards aovid of exleting Basuadhars west OCT, this aces
s beo albready sclesed for powsr plant o be set up by Mohaoedi Bein Pewer Corponition
Lad, whish 3 o mbaidinsy of MCL,. So adly the void in Banmadbers West OCF ean be filled
up by sune geaptiy of svebuoden fom Ewomil OCF, Bel conpreoton of 4 bridgs over
Bosundbars River i sscesinry 10 wendpart ovcrbarden, iy bridge sbould be cagnble of
withatinding loed of beavy dety 190t rewr dumpen suggeatsd fov overbunben branspnt
Coastraction of dds bridge may tabe long tme, conaidering this fact it Ts proposed 1o dume
mifial overburden 1owaids dip xide of quarmy-] tewands south-wesien dde. Feom year7 o
yesr b some dumping will alse be dons into the vosds of Bamadises west OCF.

Exerms] dump owards Sp-side of quarry-2 will sconmmodans B9 75 MITIM o aerbowien
wnd external dumping io this srea will continwe up to th vear. This dacnp will hove o be re-
haedied while eviending the mine operstion towards dip-dde of the bock wfer 31 yean.
Explomtion in this dip side block should be compisted bofore starring of ecermal dumping.
Pecnomiz wablity of minisg opewbons kn the Epside block can be smadied only afier
detalled explomtion. From Tt year this e axternal dump will be axtended townrds norihy
in e fistzre quarry eres of goacry-1 by ovesbndey from quuery- |, seend (95 55 MOUM of
averburden of quazry -1 from yoar T o yex]4 will bo denpod in mindug wron of quesry-2,
this huge volnse of sverdaies hat 0 be feharufled while working quarry-2 in ysur 29 10
yeur 18,

Backflling iy the gumry-1 will by steted Bomr pew-10, shslepooes bekilng o
mexrr] durspdng will ba done pie ver 18, from yoir 10 taere el be oo oclerm] damping
el tejpl oyecharden san e backfilled, Prom wese 17 io pesr 1§ exieroal ovriborden, willl be
Ineated boyond esutkern boundary of querrys1. This dump will heve 1o be re-beafled while
satoudlng the mbne operation wowands Spskio of e block. Exploation b il Epside blodk
shiild he sompletad before winrting of cutemal dumping, Beonomle vibilty of minlkog
opemiion i the dipside hiodk oan be sodied oaly niter dewiled caploratiog. Avernge heigit
of sl the exiermel demps will be woond 245 m. care Bas been faken 1o scocmmmednie
auiamal duoegy in U Sofiied boandae? of MU

_——— =
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It i proposed to complots the consrastion of horvy duty bridgs over Hasunihara river within
year @ 5o that sverburden from the mine can be mEEpored boyond Basunder e, e
avallabde void lu Dasusiliaa West OCF e be Oibd up by U overbundon. fou Olamal
OCP in yeor 7 to yoar 10, Amvod 7708 Meam of averbardan oo ba scsormmodided in
eahansied Basundhnre west OCP, some vold wesds dipadde of s mive will not be fHlled

for maInIEEOf wWaiET FESSrVINT COMSRering scarcily of waier o this s,

+  Sibillzation sf averburden dump

It i propossd dusl the muliple dunipleg wesd ko proposed fir gverbizdes dump 38d
heace for e rechamanos sne rebablinsan boch techeicaly anc Bodogically 5o ¥ 10 masyns
th eovirepmam aspect of the area
s Technical Huclamation
e Exiernsl OB templey

The lhes of sope of comtual dusmg will e makcaimnd ai dis oalsel vegle of iees
and o vverall sope sagle of 3% Onoe the exwmal dusyp wil! resch it prodeserrainsd hevel,
top surisce shall be leveled nod gudsd. Drsdiset of rerfeee sbull be eininloed e thes 3%
i-n, wery gently slopizg fo prevest wateriogring.  Druinage amangscent will be provided for
smooth dsposal of dorm waler to svold pully formafion Caclasd/csich desins sball be
provided around the external dump o drive the ronnff watcr to medinestaton poed sruvided
in order 1o svoid gt

b Backfiling asd Levelliog of eieronl dump

Miafer jrast of the quary Wil be bedkflcd with ovebuntse. Tho beckMilig will bo
anrrbnd it 0 @ pheeed manmer, Onee the berfillizng kes reached o rertain predesermined
roduced level, the plots will be levelled, graded and cloared of large siene piooss lying oo e
surface. The slope of the grousd will be made very gentle as fiar aa possihile (prefersbly bas
then TM}. The padal s lpvelied wes will be divided [zt seull woon sod wmall shek
Tt will he consrmsed 1o reatn moisinre mnd umd i s soll. The outer slope of each
beash will be kegt o the natusl angle of repose of the spoil material sed gt oversll toge
angie af $6 conmdenng all enches.

i TiPFage




*  Biwluglon] Reclummiion
For succendll biologlenl roclamation of the recinlmesl srm. preforence will be givee W

eadenris apecies and miked cuines. L species will be selesed carefully thom e lodlowing
roups for guek reclaration

¥ Niropes faing tres epeciea for fuel woed, timber aned fodder
¢ Frult beoring tres spocies

+  Tree specics wilh demos folings: forstmde

v Flowesing, medlclinl snd smamemnil mes speales

Avgredngly, & aplmme bas been propansd for sowiag of praes meds an ever sad aroned the
OB dutae for stabiEing the OB and emuring protestion from erssn
+  Objoctives
"Tha aljaniivas of tha ahesw sre un il
To fulfill the stipdation Le. Candifion po. & (V) of pam-A imposed in the Stage-]

spprovel panted vide lemer ma. 829N -FC, Dmmd 20 April 2022 of MoBPSCC @

prepere plin fo sakilative of svar buide didsips by appropdete prading Maschicg oo 5 o
enmure (hae the angle of rapose ot any piven plce i lest then 269

b Ta sdopt proper sanngement and scheduling of everisrde matsrvials w as to mmimie i
ol o,

1 To provide methodologien md implement the acoposed works in time bound manmer to

prevent slope filisres there-by providing stabis OF domps slepe.

3 Tostebilire the over burden dumps by plintation.

T provesi uvarfiow of ereded ss(ls From die fne, 0B demp wrees whick lsad w ollstes in
tive voresms/matuml st

# Mewro Propmed

The scherse envisapes Finlnges) and tecbalcs] monimre for amblilmtion of (78 demps, the
emswes Wikl nethodulogy are es follkrwings -

A, Forwing of gross sezds over Y9608 ha on OB dumps slepes
The wren identified over 36408 ha oo slope of the extermel dump oo, 1 & 3 has beem

T S e E— O i - — LR L

_ W p—— —
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enrmariced for sowing of pas seeds Mujor grussing sctivity will sot flom 10 year
oawanis &1 envisaged in e EMF & Mine plan. The sowing of grass on siope of fhe
daagr will oonuivesos us woul os B Dot Too s rely . Thes fiosces v Do slopes will be
afoped invend, poisr o the comsmmoomant of the momcon, e alopes mod oo il be
soversd with a layer off o miviure af lop sofl and orpeuie muaore nd sprinkle watsr o per
e requirement of mCksure Maragemmee: ah HaTiation seed.

Tulsle. Choioo of Dirought Toleul guss vadclos e on give below (ke T

Nome sf Speeies Unnge
Vetlvaris gizanicides 1 Noe-Fadder
ThemedaTrianda WoaFodd=
Trichnaddum Nos-Fadder
Cilabem HoweT oddex
Firmprowtine {7 Tinim Voo Fadder
Cymbapagnn Toemon Ciraia
Stvichamata Cienan
Defbargle Sisco E)
Tambusa spp Bamhon
Acacia vtachy Klmir

Peldets gan be made by mixing powder cly & furm yard munuse In &1 mio o which
s moeds will be added@S ky / ha The secds of Theme dmsandrs, [ichamibiies,
Ohbuis, Bagosdes Claie sic. can be mived and pelists can be made, The pilstue will
ot rrandde fmis ballc of 2 em dis sed suadried dadeg samuoed to b rowes el de-weosding,
For wniform prowth of grme sod o prevent steds being washed away, this work is 1o be
compisted befors Juy. It i impormst o protect the wea froem fizo by fire lines of 10 M
withe. Fhase-wisc phetation sctivitier on the 03 dumgps and exoaveled / mived oul aress
wry denlt in the paogresive mine ciosrs plan

An wma of 38608 ba over burdes duwpa slopes 0 he mining lotse aree has beso proposed 1o
ke mp greming with spproprisme epocies tv stabille the overborden dumps, Mosty e

indigrnous species will be selevied for this pupos i consulisticn with DPFO, Sunderperks
Hawewe, the loostinn sl detalls wre shown 1o ths map o Asnerared




Tahle 3 The arat mutirmats for sving of pross e Teesees (s g below:-

Coat reumate fot sawing of grass seeds i pallets porha (Labawr rats 126 per mundays)

Quanriey!

8l Na Puspose aadeys Usit Rt (ln Bs) | Amewt{lnRa)
1 D " ] s 55200
a of g sl Ima. Nt nbenr £52.00

aof prass peed

3 (Septyoeha) 5 KG 150y 150000
4 | VM o ot | 100 g Deveeler SR F KW 16000

p— ;H /- Powder Uy Sail
T | Prepeation of selles 2 Nos [rr— §52.00
Scaring of pellcts dm J2tfabaur S50
i [ y— 3000.00
The cogt of sowing of grasy peeds per hectare S01A.00

Tine! ot ToT BOIRG OF GTUAR B06cl OVEF A3 aifa af JAniA he = e X 30185~ Ra
N4, R, 568 44
ur R 34,00 4700

- S e ER. R b B R e

- o —
10| Pege




B Stage-wise comdraction af gerimomd dmin o O periphery (6 colloet nirfoe run-alf

wnter, the looation of gedesd deain is shown e the map attached an sbove. [ able 4)

L Detal! Hatbnsste uf womstuctiou wf Calund Diale i 1000y Seugid

5L
Ha.
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543000
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i Plan fer Construciion of Settling Tonks

It b 5 procsss e knvoives separstion of solld reetecinls Pom shery, Somethoes this process b
oslied sedimentation. When waits watet is tested, 5 large quantham of materisls 3 Alvered out of
the Ugaid by plveionl berticsn. Even then, tha waier will contadn some solids that oeed to bo
removed, A settling Bak omn be ued to prolect the sacfacs waer,

Lacation of the propesed 4 pop. sentling ok we sbown o the map sfacked & sbove

Tuble # Estimate for ponstructios 1 se. of soffling funk

=
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Ho | Length | Widh | Depth | Qo | ik

Rae | Acwm
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Bt ot fov scnsirisilon al4 mow, of setfing ticks =iis G400 3 4= J4920-

Ihmihﬂhﬁ:ﬂlhﬂuuﬂ qﬂn‘h‘qﬁﬁpﬂﬂu ,

andi chaking of Breams

hﬂu:mm “n_ﬂpﬂ—f_-nh :

“ﬂ-ﬂﬁmm— F &
] ﬂnﬂuﬂwmﬂhhhﬁﬂm

revi———— L S I e i ",‘" ‘1

L H_*ﬂhhumuum“ﬂ_imt

i) Mﬂhmm“h“ﬂhﬁ-ﬁdhﬁMh
mdhhﬂ&iuhﬂ-ﬁ-ﬁqiu_—#
hh'ﬁﬂhﬂﬂﬂﬂﬂmﬁh‘nh-
ﬁmﬁuuhhhﬂﬂ.

hn--ﬁ-#.m#hnhhhhhhiuuqdﬁn
providing toe wall md sho by beerporating suitubls drinags ryster @ dsime szes por
walET presairT &0 ay to o the theer straagth of the fled msterial
% Vascotiog ageney e

Tho poserd Bobee sball be cxboubed by the Uhes Ageney beving specilizd depucmenti
handed by guAlified persnmy with moweorded man wnd mativery, To foolifes s, G wsbe

_wgpmcy shall estsblish s -own execsting and woervhicd celly slomg wdih oguied
frastoorarel fheilie. 1o urcer w0 mdmatn e quality af wodk, |o-borim iprvisic oy
compaantperscunel shall be provided The entire work shall be tarcled cut i coondisntion
with the Porsst Departwirnt.

Table 4 - - ; =
. [ Dulgston - B
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2 Reguirement of Tunds

‘The financel cost for techeucal and brological reclamation measures are smsaged 8
foliowings--

ERD BeEccali Flim) | Amown ( s
Rs.)
[T 1 | The estimated cost for sowbiug of grass seeds over J86.00 ha | Ko J050.810 -
Aren |
1 | The eatimated com for conseruction af |5 00 km gariand Ra 70,57 M0
m |
3| The esumatad com fo constuction of 4 nos. o setiling woks | Rs  13.9.0 -
Tistal | Rs 1,049,870 |

This echeme hit baen prepered s cnmply 1 the sasdition Me 4 (IV) of pam 4 o
Seage-] approwal granted by MaBF&DT t their leper no F Na 830300 1.FC, Dajed 3 1°
April 2072 The toml eatimated eosr for evacuting the shove messures bs Ba 104 09 4300

the fiard iu alrewdy placed s the mane plan o proeet s, oo crparste fonds oegricesd

( / - il
: Project Offcer,

I -

I mmﬁiﬁt’-uu'_ o

Mokl i Sroy S_*! Ban .""
Mahanasdi Coal Fuplos £1— -
Becommended for Approval.

|{ — =

Y
Toct N Rgporms

W

Ruaionsl Crust Consenvator of Foress
Regional RS EHIA Foren,
Howrkels Forest Division.
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) ANNEXURE - V1L

Scheme

for

“Top soil munsgement ta ensare ‘ne damage’ ta the top soil with
strict adberence to the top sell mansgement plan™

m compliance with

Condition 4 (V) of para A of Stage-1 et clearamce - lu=pringiple
wppruval

side letter no. L on, 8-252021-fc, dated 21 April 2022
of Mimsuy of Enviremmeal, Foriev & Climare Chamnge, Ceoivt, ul [ricia,

Sew Delhi

1
Mhvervian of 349 709 hectare of faredt land for “Siarmal Opencest Coal

Mining Prejeci™ within 2290.449 hectares of mining lease ared

il

Mrs Mahanadi Coatfields Limited.

in Sandargarh Farest Division of Diet. Sendargarh, Odisha

Ll "




Grheme prepared for SN damage shall he capred tn the topeinll and wtriet adberence ta
the preseribed top soll mesagement plag®™

1 Belef Infermution: °

MA Mabsuad] Coslfichls Lholted (CL) & subshlley cvmpauy uf Coal Tudls
Limited 4 & Minmms Compasy of netues and siyls publis ssstor sndviviiag srder
Covemment of Indis, which war cerved ouf to sdminister e5d mms ont cosl fom the oesl
mines of Cdisha, sprasd aver Talcher aad Ib valiey coal fickds.

b valoy cosl Selds lo Jundacgach and Srevugnds Disricty of Odishs cootin large
reserves of guarclable conl Bach ares cortuining conl has been divided ko severa] mining
tlogi, and Sigreal geologics] bock b one of them. Slarmal opencest prject i locsted in
Slarmal grologioel bladk of Gopaler tract in the narth-western part of Th walley coal felda It
Hoa between ledtades of L0119 I WS- N wd loogiudes of E3IT0R
Y4259 387 B. It la repeeseoted in Survey of Tudin Topa shest Mo, Fe4112 (641/16). This
projeoc i beving 1947.62 M Quizeabls Roswrve) of qusmiable woul rumevs ln Gopalpus,
Thuparstgs. Swrmal, Ratenscn, TemuTs md Kokds viliagea. The solle s of Siarmal
project dvobvdng ix villages wers moguired snder Coal Beatlng (Acqrniies sad
develupment) Aet, 1957 (CHA-195T) vide 8.0, No. 1860 daled 10.07.1965 sad 5.0, Na,
3053 deied 29,10.1850, The shove land has been vesiad jn MCL oy 1101} of ihe saixd Aot
vide 50 Mo, 27902 duted 11.00.1990 and 43015 dated S0.00.1993. (Fage-22 o INDF)
Present proposel Sisomsl OUF imvolves toial aren of 2290549 he whick conprises of
349,708 ha of fomst land, 473 792 ba of Govt. Moo~ Focest land snd 1466549 Tenancy lad

1 Lawsilon af the project:

The boundary of Slarmal blodk Is s follows:

Harlk ; CleiTers snd Bamodbon Wit blocio sspamsied by Ohatirdbas
Nule wiwl Hasuscdoare Kiver
Wost i Rampls & Dip side of Rempla.

st . Kalds Biosk separvted by Chabiajor mala




Sandargach town ls (be searex! fevenue bows & Dist, B0, which b ol o Sslance of 46 kon.
Bhotaserwer, te Sinte Capatsl from the Gsrmes @ 450 lon, The company Hendguarans i af
Boria waich in 130 lom via Sunéerpwh, Jhemaguts, Ssmbalper. The cosset ralfed b
Lemgle sadlway stalieu on Miunbai = Lowmb Hoo of Gouth Daatcrn mdwey ot o dutaos of
shout 14 ko, The neevest domestie shpont, Vesr Sorsedes Sal shpon, Thersguds ot o
dbriapcs of 30 k. Biju Petanik biemationsl Adspor, Bhubsteswar i ol & disience of aboul
50 km. The nearest sen pom — Famidsp in of 8 dixanes of 370 kn from ke block.

Sinrmal OCP has beea sacorded the Forest Stage [ clearanoe inchuding 349,709
of forest bued from coniral govemauen: ueder Soction 2 () of Forewt (Coaservasion) Ast
1980. Ministry of Esvirsemest, Foresty and Cllmwie (hange ie vide Lensr No, F. Ne. &
2VIM21-FC Dused 20s Apeil 2022 The FC has been accordod wilh o sel uf condidoos
camply with and the this sebome b boes prepercd W comply with Coudition No. 4(V) of
pers-A of Stage-] io-peineipal epproval.

3. Feyusgrapay & Draisage:

The topogeaphy of the biock s mpresentsd by flat & sdoppy groand. The ground
shopes peoerully towends east and nortb-eest apd ke draionge b throagh soall soewes, which
in tum foed o rver Buormsdam,. Baosfars Rlvee s flowlsg from wesi- oot amd
mitrrarety dralas ot e [ 2hvar
Diastmoce ol waissidics fron e miws i as followa,

Mame of ihe Walsr Thodise Frimlarea
Chihata Jhor Naia )
Basumifura river Okm

s Nl T
Tehta il vor ™
1B ntver Mim

4 Chmstu:
Mietsorological daim coliscind from DD, Dhubsnoswer for Tharsugnds IMD
s=atien for (e yesr 2013 have bee seferred fix preparation of e folowing tahie:

- * - - —— S E— i e — —— - i —— — -
Fragn




lian Fuimmeiey Furticalars
Mlfinbmnen 0. e o Ot
Maghmmm 115 mm in Aug
“Aremaed rmenlall TIRLE mm (Averne anncal miafsd 18 1430 |
i M st 22 yeass)
 Temperstare aage | Minimas &0°C inJan
(onitly mens of
oy Mxcimum 44.7°C in May
M st 30 B B Feb, Jon and Tl
Eslative umediy
ol 'ﬁ:l:ﬂh 20% in Apraod May
e T
Shestue Mok ot 830 e 30 kgl i Ot
o |I_|‘|: [ Mia a1 830 b F]
Mix at 1730 b 30 Tompk: In Oet
Ilin ut 1730 br 2 ooph
5 Geolegy:

The "Crelogical Report an Slannsl Slock, 1b-River Coulficld,” Odiata, waa peepunsd
by CMITH s Pebruary 1907, Slarmel bk prending over sa sres of 3.00 sqlom. & & part of
enr-wemers sontar of Ib-valley coalficld and in whizh ceal bearing ama iy 424 = bm
The coal ssams cocurring in Siamal block ue la the continuaticn of te sdioining biock Le.

Kalda in B2 onst

6 Soll Typs

Soil rasy be dofiond ai & mixtam of rosk aod mineral with the ergacic pstifer. The sall

of e ML L. ares by chagified o btecitic sol, luedte with coal :lll“l'-ﬁlﬂ'
armmition. Bell b the oot mEult of e sction of climats sl crgeniams capesially plant an ke
earih crust. Tho pH valve of i sof tn nosmnl msging fmm 400 in 72

7. Buisting Vegetation:




The crop campasition of Brest oreq iy maimly Sal (Sheren robuata) and i msoninkes
namsly Bifa (Prerocrapus marmpdum), Mergo (Mamgffrs indfice), Eechi (ianrrroas
mwiararao), Masul Udadkica i ), JETIUR | SIErem o), HAcrl A arseebnd i,
Baboda [Terminulty belierleg), Dlnusa (Asogotsrws gbdu), Aschin (Mourinsls dmeamoris),
Karum (Adine cordifblin], Sabnj [Terminglin iumenssas], (et (Hphonanis by, Ko
CMitragima parviflora). Sidha (Legersroaids parifiors), Sitee [Defberyla latiile), Karn
[(Qetponting  polima), Dbetld (Woodfwdie frupeoma) Oambbari (Gessliee crborwe),
Eurcl (Mollorheny aatidponierics), Palas (Pues soscoperms), Bhesy (Ohforonplod
swietenls), et Sal (Fhorsa robusts) 8 the pre-deminest ipecies. The condiffos of e
vegetstien b dey decldurss Fome

The condition Mo, (V) of pacs-A. of e Stege-T aprroval envissges o prepare & play
for meswgement of top soll. This scheme s being sotbanited n complingoe with wfomsaid
conditian of Minksry of Bovironmes, Farast md Climsn Chaags, Governmas of Indis

2 Dbjectives

To fulflll the seipaision, Lo, conditon Mo 4(V) of pae-A Mo deouge shall bo
e bt i apil o ihe saer apty will follow the top ol mass peneal plee™ bapossd
by MEnistry of Bevironmeecs, Fooests & Climets Change, Govornmest of fodia, vido letier ad.
F. Moo 8257207 1-FC Daded 31t April 2072 during the spproval of Stage-l forest cenmnce,

*  Ta Wontify top soll resvoress and o follew stripping gridelines for spfimom
fRCOvETY.

To lentify viockple loestlous sl Smensdon.

Tu ldwolily surfsce area subiabde loy sirpplog (o adnimise ever clvarlogl

Ta manage wnd ropsarve fhe inp woll roseeves,

To provide sufliclent stable topwil meterial for relabiltation werk of dumps,
Batl fed areas and degraded lasdn

Yv¥Vv¥ Y

% Tup Soll Menagemant:

Tap saii will be propedy stacked at ssrmaced dump st with sdequats meswres. Tt
will b fuher sfaed lu ie-suesding dlooy Je Mleges of ke e oeds e seclauton uf
the bacidilied srm snd extereal dumaps for gesting The top soll sleeimdes wil ke of Low

i —_— - - ma




tecight wold will be pumsscd b0 reladn foalliy, Deaides Uds tepeodl stecks, Wers will be
ey sl mesr e sesation sres el hank Tl e whers the S and] will e et

of for concurvest laving withaat beinging the topsoil to the soil stack sear the O3 dump.

Top ol Manageniest - [ncindiag Action Flan (or Tep Seil Manogemest
{ Al Figares are Cumsiafive snd in MM )

Top wdl | Spresding Rpeeiiing -
Tenindive Yedr | removel BVEr — Extermal :

Flas | Budsskoneni | OB

" A
o |amoan T
V1 (sl | &l :
(Y3 |l | N iz {73
Y=3 | JUIS-L6 [ET] [T [TT7-)
¥-i0 | 20631 | 19 YT s |
(¥-15 | 205536 | &40 Y] b.0% 050 [T
L ETE T CF o0 (1) 118 1LE1
Y38 | 304546 | L1t 805 (W, 116 P
Y-8 | 205041 | 4 0.0 L0 L8 i3 |
Y38 (203356 | A& 0.05 iy 1.18 .56
Y40 | 2060-81 | 4. 0.08 4 118 ol

Tel | B3 | .00 1813 [<] 164 |

¥ Utllaiion of vog swil’ wwlh-wellz

+ Spesading of top sell a2 Jewelled surfsce sloog pemmasen: cosds wod evbamionest for

iiferesinrin aediwizies

+ fpresding top Wil on mp mrhor of guamy sve, Seckfilled mad loveled, for gaw

poucunon.

» Bpreading top soil on ko serfcen and dopes of the OB dumge for kiological imerventions
viz. plantetion of Gees, drought resistast bardy aud grais peierstion,

- e —— e — e —

o — s — . -lr—.
GPage




= Spreading top cuil ac degraded sufane propuscd for landscaping vithm'oumide (be Mme
Lesse homndery.

* The Importance of Tep Sell Mansgrment.

Kinrs, W andl undprgres many chanpes dring aripping, somge end presrvation the
staeking of top soll skoald be dooe le wock o maoney ot the NPK vaioe of e wol] remaina
iminct Thoss et

{A} Chaages in topeall due to storngs:

0 Swocpling’ssking he profousd effects on e physicochemical and biological
m

@ iniogiosl wctvity deterterion afler 3 to 6 morthe of siomge.

0  Sockpiling/staiing reduces organic cogiect and affects the orgasic compousd
conoerned in onil spprevation
) Agoregae subllay (s dosed 1 some exest dus 1o SOgE.

(R} Mrthodalegy of Stripping:

The isethd of stpplag shoud be oo wally doae by e sswpes Wiy The cuilag of
gy dering tels spastion must be plasied v sicinies G bevel of meckioes be svod
conpactinn and dsmags of wof stactare. Purthermons, carefsl corenl of cpemtion i
Drcessary b0 emure planed srppiag dopte of e tosdl md sub-soll These sols should b
siripped and slored separately. Istermingfing of thewe solls duting stripping b pot @ good
prectios,

It is ementia] that topsoil smipping & carried sor when it s 5 &y o pessible o e Ge
risk of compaction e=d damage w the il sraciare by smearing and remolding. Proiceged
ronladl 0 uosuslsbie, The besd purl of e yeor o whes supo-tassportubon wowed

{C) Ceameiry of Tapsoll Heage

The hezp shoull be coastructed 1o frellitste the Followiag:
= Ta provide tho meslsrm sl pros Tor malaiaiping gresier luve] o blslagiual sstivity,

PR — = e ———— e S -
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o 1% Bave slenes £anabls Bf ErSEIRINE Vo poEelan 1o #enid coaslon s iy Beemernn
Aa e rule of Bm tamb, B falowing soek permssy moy be mainkained w fir o possibls s
pree=rve the topani] and inerevee the shelf jife

{a) Eeight: The baight for te 1y o] duzipn vary acoarding to the soil type ek n

1) A0 m (Max) fiar srd anll
H) 2.0 m e 3.0 e fior loeeny sodl

) 1.0 o for heevy clayuy ol
i) 0.5 mu to LOm for infenpediste sod tnchare

(b) Blope: Wida glope of 1 ia 3 (e 1850 o the herizoasl) If thee b comalssinl in e
Evallabily of miom, 908 oF both of e Tolirwing ITELSERS oan B seopomd:

“This exoaveted top-soil will be utilized for comourrent plantstion works n the mine a8 per this
plan. Some of the twop sofl will be sored tepomily wll i can be wsod for plantation
works/{oep reclarmscon. This Topsoil Msnagoment Phan bas peovision for soil sirippang and
Sockpding procedurs [ muimimiTe M op sof degradedon snd mamimire maliahdicy af
welinbde sofl for fusurs relmbdlutbon. Tricr o pltpplog, o e will b sleared by emorlng
fher prpnmied prewth. The prepossd pocedure for aoil handling is given helow which
inchaties sull handling measures m ardet b optlmize relention of scll charscierisfics (in e
of nutriers and mien-orgemians) conducive W the growth of plasts.

The propoted location of B top soll desmy bs maried & the plas efacked.

s  The topess] srippieg will be compleacd ming belldar=y and tippers of smaller copaciny in
casn of paod quntm. 1t eves whers e peoll s relatvely tin, e iepeod will be
pemtarved Jis s 8 way W pioveut mbaiag o wpeoll sod sub-soili.

s Tormaponl womuen inclads estblishmort of Vegolntien (bushes & sbodbe) end
m&.—hﬂwmdﬂh-ﬂﬂhm-ﬂmﬁ—l
dui erabssions, ;

s Prior o use of e wpaol for reclameton, maple of he wpsoll will be cullecied wd
thamica] noalyss including nitmgea, ocganie contout snd FH salee will be dons.

s Re-gprencing of iopsod will be undertalen in the wrees requiring reclamation

g ElPaer




Estimate nf cosd for svelng of gras seeds per bectare
Cost of broodeasting of grass seeds per ha Labour rats 136-day

EL eanityTrian- Loit Kats fin
My | Purpuse duyy LN Aot (I Re)

! De-wading | 136,00 §32.00

2 Eﬂmﬂ" Sig 250y 125,00

10hgFAM | 100D kg FYM

B | FYMosd good enth | 10 kg Powder Clay | &5 Powder 160,00
= Soil iy ot

¢ | Proparation of pellats 2 Now 124 nhonr 652,00
T | Sowing cfpalien 100, 126/shen G100

s Mise. Bxpeases Inatading watsring, fircline racing, ste 5,000.00

] Ihe cost.of soeing o gruss 1seds par bostuss B366.00

B | Wtcrsg sveagement; 20% of coss of sowiag ssads (7) 167330

’ Tomi most of sowing of grms soeds per ha n{'"ﬁ" !:! |

Tofal Cout for sowing of gmss sceds ovur 20 ha wre 1 3 lsmporwry locatiom = 20 0 2 5
TUCat= Wy 4,00 S0

The svermpe mic of londing, trensporstion and ueloadieg of top soil at dum locatioo s Ra.
E5F- per Cum with svernge Joad of 4 fon. The mee s mubject o changs ag per incrouse in
releted mualerial mter

The propesed temporary locations for top soll sinek (s shown in mep bs eedosed s Angcxare |
kN

% Execaling Agescy -

The pesent Scheme sball be executed by G Uses Agency heviag specialized depertments
headed by qualified persoes with men aod machinery: To facilimee thi, the waer sgency thad
zatebilish (ta mwyn crecuing and sapcrvisicn tos aloag with roguad afraserucnuesd fcilitics
I wder o caloho G qualizy of nodk, in bouse suprrrissn daceph sempalead perscsel
thall bo provided The enties work whall b caried oul [ eo-ordnaliion with the Farest




= 2

Dengnanen ILzparmise

Dy G (Mising) | 79 peare’ rxpeiente in MisiogFinwimament Survey. |
Ame Pmvimwwnere | (0 yeary’ sxpericres i1 Pnvimement & Peeest

w=lzn

Do
3 | A Smvey Olficr | 9§ yoam' expersence with pallution costrol & Livioametal
LY I——
e e g S
Officer

+ Reguiremet of Pancy

The total sost for bmplecocntation of messerss for wp nell managaaent will be Re 4,00 600
Thas budget will be subjected to inoretse in amoun! comedering the mormse s meterml cost
mad bnbor oost. The mxpesdiiuee tn be made from pofect oog? @ vory well pleced o EMP &
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Ref. N MCL/GM/MLA/PO/SOCP[2022-23/ Date:  31/07,/2021

Suiect Nen-forestry use of 249,709 ha lorest land withia total mining lease area of 2290449 ha ia

Siarmal Open Cast Coal Mining Project of M/s Mahanadi Coalfields Limited in Sundargarh District,
Odisha

[Stage - | FC accorded vide file NoB-25/2021-FC of MoEFRCC, Govi. of India dated 21.04.2022]

Sl il Opre Cast Coal Mlilng Project of M/'s Mabanadi Coalfields Linited bn Sundargas b Diaz i, Odishie
hai heen arcorded Stage « | FC by MaEFREL. Govt of Indis vide file Na B-25/7071-FC dated 21 04 2027
for Non -lorestry use of 349.709 ha forest land within total minng lease area of 1290449 ha

In compliance of Stge - | FC Condizion Na. & of para A which i - “ChactajorNallah located in the arve has
been proposed o be stragghteted by the uwer apengy. Alsa, number of mines ore aperotioaal in the ored
whick may couse threat hydrelogical regime wiz Bosundhara River and ity rivelets, therefore, a study oa
Eydrodogacal regimes af the greo wall be yndertaken i conspltebion with the Waler Nesource Department
and the mime shall be sudmitted along with considered opinion of Water Resource Department of the Stase
on the propesed stramightening of Chattmiornatiah ond proposed mitipating measures before stage I
eppraval” the User Agency [Siarmal Open Cast Coal Mining Project of M /s Mahanadi Coalflelds Limited)
have engageda consultant namely M/s Kalinga Comoercial Corporation Limited, Bhubsneswar on
13022022 w study the hiydiulogical regine of e area. The consulan have already completed Lhe Neld
sutvwy of the etudy ares and prepanng the Shaty Report The report will slaborste the details of the stdy
condacted by fleld surveys and plan and vision © develop an integrawed approach for the protection of
the Basundhars River on the preposed mining in the area along with cosr sxomares for sxecubon of the
pizn. The cofsubiant s expected w submit the report by 13.08.2022.

The report so prepared by the consulmnt will be submittedby the User Agoncy to Water Recource
Department, LovL of Udiiha for obtamng considered omnion m complance of the abovwe cordition of
MeEFELC Govt of India. Dpintan of Water Resouree Department, Govt of Odisha is likely to by obtained
by 15.09.2022.

W herely undertake to submil the Study Report (v MoEPECE Govt. of Indis slung with considered
opininn of Water Resouroe Department. Gav. of Odicha by 15093032

W lotlees e tabe tial exevution of tie siviiies willl be caied sul as per e Staady Repoi i aloug
with coasidered opinian of Water Resource Department, Gost of Odiake, at project cosr by Sarmal Open
Cast Coal Mining Project of M/s Mahanadi Coatfieids Limited
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The Praject fcer,
Sarmal OCY,

At Po-Ranundhara

Dist-Fundsrgarh

Fen- 7700 TG

Diverson of 340704 ba of forest lond witkin total mining lease ares of
726 444 ha in Slarmal Open Cast Coal Mining Praject by Mahanad) Coalfelss
Led. (MCL) in Sumdargarh District, Odisha

Demand for cost of 3 nos. of approved schemes for compllance of stage-|

approval
Tivis Office Memeo No. 4515 Dtd. 14.07.2022

Witk relerence o the memo cited sbovs, the 10 nos. of cchemes have been

approved by Regional Chief Conservator of Forests, Rouriwla Circle to comply with the

stipulations Conditian No. A {4) (1), (W], (4], [w), [v) Conditien No. A [£).Condition Na. A
(T).Condition No. A [8), Condition Ne. A (9], (1), (1), (i), (v} mentioned in the Stage-l
sppraval [he detall of approved schemes are as lollows:

1 The scheme for mitigative measures to minimize soll erosion aad choking of

stream mcompliance with condition na. A (4] (i), approved by RCCF, Rourkels
Clrcle.

The scheme for planting of adequare drought Hardy plant species and sowing of
seeds in the sppropriste area within the mining lesse to errest 3ol erosior in
comypliance with candition no. A (#) (i) asproved by RECF, Raurkeala rircle

The schems for construction of check dams, retention /toe walls to arrest sliding
dowr of the excavated material along the contour in compliance with condithon
o & (4] (i), approved by RCCF, Rourkels circle

The scheme Stabilize the overburden dumps by sppropriate grading’ tenching
m sccordance with te approved scheme, so as to ensure that angles of rcposc at
any grean pisce Is less than 269 in compliance with condition no. & (&) (w).
approved by RCCF, Rourkels circle.

The scheme for Top seil management to ensure ‘'no damage’ to the top soll with
itrict adherence to the tep soll management plan with condition no. A [4) (iv),
approved by RLLF, Rourkela arde.

Sull & Moisture Conservation (SMC) wark plan to mitigate the impact of the
prapesed mining activity on the local rivalets (mallah) in compliance with
condition no. & of para A approved by RCCF, Raurkela circle.

Tha szheme for gap planting and sall snd malsture conservation to reslock snd
reyavenate the degraded open forests located in the area within 100 from outer
perunater 8l e minng leaseln compliance with copdition no. ! of para
spproved by ROCF, Rowskels Clicle

o Officer

Swrrnmal OCP

The cheme fr desiting of the village tanky and other water bodies so S FH - -t e

MUGEaTe Dhe impact of wiitanion of such ks water bodies lncated within 05 Km
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O MInINg lease nauncary in comphance wWitn congRGN o
3 spproved by RCCF. RourkelaCircle, | A
1 The scheme lor fencing, protection and regeneration of salety xone ares of 7.5
METer Sirip within the miring lease boundary (n compliance with condition na 9
UGl () of para &, approved by RCCF, Rowrkela Circlo.
10, The sitrerme for afforestation over one & half times of salety sone area over 5595
ha of degraded forest land iWentified in Gasjanbuhal RF of Gopalpur Range af
Sundargarh Division in complisnce with condition no. § (V] of para A, approved
by RCCF, Rourkela Circle,

However. out of the above approved schemss, 1 nos. of schemes i to be
implemented by Forest Department. The details of the schemes with approved
Mivtaing id| vuikiy 5 a5 follows:

S1Na. | Name of schemes [ Amount [ In i) |
] Soil & Moisture Conservation (SMC) work plan to |
mitigate the impact of the proposed mining activity

on the local rivulets [Nallsh) in complionce with Rs- 61209030/

S condition no. 6 of para A

7 The srhema for gap planting and sail and malsnre
comservation to restock and rejuvenate the
degraded open forests located in the area within Rs. 2.91.17860 /-
100 from outer perimeter of the mining lease in |
compliance with condition no. 7 of parz A. |

3 The acheme for offorcstation over one & hall Wmes |
of safety zone area over 5895 ha of degraded forest
fand identified in Garjanbahal RF of Gopalpur Range | Rs. 35,28.210/-
of Susdargart Divison In compliance with
| condition ne. 9 (1) ef para A gl ] o
Total | Ry 93855100/

Meove you are reguested 0 depeiil the amouit of Ra 9, 34, 55,100/ [Rupees Kine

Crore Thirty-Fight Lakh Fifry-Five Thousand One Hundred) anly towards approved

ichemics (o comply condetion mos & 7 & 9 [v] of Pars A of Stage-| approval Order, payment

2] whoule be made in the stare specific CAMPA Account maintained by Gove. af india through "
pay vt 0l Ly usding Wie wir puai tal of Ministry of Euvlsuesnent & Fovests [CAMPA] Further,

the evidence of depodied ameunt may be fernished 1o the uadersigned for further needful

actien 21 this rad. The approved copies of the RCCF, Rourkels are enclosed herewith for your

referenee
£nc-As abowe
Yours faithiully
7 v
Projeceln foer .
!'_..J-' T.:I .IC'P Hﬂmh"
sigannt Coptiecs Limiied Wrmnmm

Meme Mo MBS AR  /Dated \'R 072022
Capy farwarded to the Reglonal Chisf Conservarer of Forest, Rourkela Circle,

Bouriels for tovour of kind infarmation with reference to his Memo No, 2265/73F-761 /2022

ar1ad7 2031
T
Divigiansl Farest Oficer

garh Forest Diviwan l




ANNE KUY - Aln)

- [App—
gl de U Uricn Bank
o= =
NETT | ATGS CHALLAM for CAMPE Fins
COme  J3-a7-204F
| Ageney Name, SLARMAL GCP MAMAMASI
COALFIELDS LD
Ay ation N a3 TaesAl
MSEFEG File N »2STONFT
LsEghas OfFRInL
Adgrenn ML Basundiary Ares
Bisnil sraarh Sundargars
Amsntfin By nanng e
L e M L s
NEFT/RTGS 16 be mada au per lollawieg |
details;
Bensticiary Name, | DREISA CAMPA
|| we Cose: . [rr—
|| Pyt dccoum e, | 150025031768 n
' Wl gy fur Uiy
cFmiian pmour
Haws Marme & Umion Bk OF India
| A—— LT il B R, |
Biock 11 C00 Comple,
' Pruse |, Lasthi Pasd, Has
Daths: 418003
s+ Tran Challes (o strathy o be e fer making
Py et te CAMPL iy NEFTRTGE ooy
-

,rl-"Eﬁ

EB|QsAS D ATAYALY :1-_;4;7
k#'_,p“' Sr—nn-i.t- Jﬂqr.i'-._

o

L. I ‘EIL' - ;E. o ,
o Lﬂrmal gQCcP

S g gt +I-E.}'1ﬂi w-mmﬁ-muﬂﬂ
it;y. 1A| T Lﬂ!‘n? .

e VP

W 115 Rl L

[‘l A e e ;..—i



YIONIRA

- —— * L ]
-
<
|
[ ] ".“. -
¢ 853
252 ¢
| A R ¥ e ch
L a0 pwelewyy X L
4 g B o it oS
W Tl wr e L et e B ¢ T m._... i .r
» .H_..qu WY D ec— - FEA T, | S ——y =] AT T Pty . (ELL )
= b L ST T iy n _ T DRI R REEAFEL LT
B O e e v o . _!.-la o | Wl - i gy 40 00
PrEr Wy T =) by . i) " ol
TR 3 i ey ey, i e = T 1. ... hE] TR =y ST TN L I e
EE iy +
¥ il
e
= e e R e
Es b | o
L ]
: B
e et e g
BT S |
i |
B FATY A
TOS0 PR ey PR ey L &aT T II.H..I'.I...I_..““ LTTES
gl | TLE ik g e R —— S L T TR T
T e § R e B T I - fE— — 191 T T
-EHL L P PR i L TR i

o iy & @R RN T Saceag Ly e @i e wisodbing by o« eumaseis R M0 & 0 Tm ) (LA ) ipeodics by o unooay A P

3l .I.l.n.-.i.'h_.-r_._l S i P L N el e | A L g iy e et by R0 g e U
JH g i A e _ by M S

..__..“. 25 R ORI JO JUDMLILLIBADD .mﬁ..mvlﬁn_.u_up m:“
§ s ofucyD 0.0 D BUBS0N0 | TUBLLLDIALT §2 Aasu W |

HSIANVY .g




P mmm_
1 & —  ResTRICTED

J M sfarmminn ghvss s M6 gas) & w8 W
o B LR =l (et ey

L O T e Pl Py

o e e TN,
FINAL
REPORT
ON
SOIL MOISTURE CONSERVATION (SMC)
MEASURES IN THE AREA
of

JANKANI RESCRVE FOREST OF GOPALPUR RANGE (357.00 Ha)

In Complisnce to

Stage-| Forest Clearance Granied File No.8-2572021-FC Dated: 21t April 2022
Ministry of Environmant, Forests & CC of Govi. of Indie. New Deihi

For

Civersion of 349 708 Ha of Faregt land

= Within Total Lease area of 2290 45 Ha

- SIARMAL OCP

- M/s Mahanadi Coalfield Limited (MCL)

- (Job No, -094722070)

:f (July 2022)

3 Y . "

- @ . proect OO0

- B 1 iRt (o ;ﬂ ﬁi'_;;',-ﬂ;.mmﬂ

Central Mine Planning & Design Institute Ltd.
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CHAPTER-1
INTRODUCTION

1. BACKGROUND

1.1 INTRODUCTION

The proposed Siarmal OCP is located in north-westemn central part of Ib
River coalfield of Odisha, known as Gopalpur sector. This coalfield is the southemn
middle part of lower Gondwana basin of Son Mahanadi Valley and occupies an
area of about 1460 sq.km. with potential coal bearing area of around 1050 sq.km.
The IB River coalfield lies in between latitude 21°31" to 22°14° North and longitude
B83°32'00" to B4°10'00° East and falls mainly in Sundergarh, Jharsuguda and
Sambalpur districts of Odisha.

Siarmal OCP has been formulated within Siarmal & Siarmal Extension
block and Banapatra (also known as Western Extension of Siarmal) block in the
Gopalpur Sector of Ib-valley coalfield. Both are virgin blocks. The Mining plan is
based on Geological Reports of Siarmal & Starmal Extension Block and
Banapatra Block and project report of Siarmal OCP. The proposed mine area lies
in the south of Basundhara Wast OCP (8.0 Miy) on the southemn side of
Basundhara river. Basundhara West OCP is an ongoing project. To its east lies
the Kulda OCP (14.0 Mty). The proposed project is a new project. Mine plan and
Mine Closure Plan has been approved in 198" MCL Board held on 31-01-2018 .

1.2 DETAILS OF THE PROJECT
1.2.1 PROJECT PROPONENT

The Project Propenent is M/s Mahanadi Coalfiled Limited (MCL). Mahanadi
Coalfields Limited was carved out of South Eastern Coalfields Limited in 1992 with

-2



Chapter-1 Iniroduction

its haadquarters at Sambalpur. The MCL is a Government coal mining company
owned by the Government of India.

1.21 LOCATION OF THE BLOCK

The proposed Siarmal OCP 50.0 Mty is located in the North-Western part
of Ib Valley Coalfield in Sundergarh Districts of Orissa. Location particulars of
Siarmal OCP 50.0 Mty are given below:

Table 1.1: Location details

Coalfield IB Valley
Tahasil Himgir
District Sundergarh
Project Siarmal OCP
Latitudes 22901 19" N & 22°03' 59.99° N
Longitudes BA% 37T 09" E & 83°42' 50.58"E
Topo sheet No. 64 N M2 on RF 1:50,000

1.2.2 COMMUNICATION
Table 1.2: Communication details

Sl. No. Item Description

1 Ngam’t revenue town & | Sundergarh (46 km)
Dist. HQ

sundergarh-Raigarh Interstate highway

2. | Nearest road passing adjacent to the OCP.

Cannection to the state

capital 450 km to Bhubaneswar via NH-55

-3



Chapter-| Intraduction
sl. No. | Item Description
| Connection to the 140 km to Sambalpur district HQ
company HQs Sundargarh,
Himgir railway station on Mumbai —
5. MNearest railhead Howrah line of South Eastern railway is at
a distance of about 35km.
B, Alrport Jharsuguda Airport is at a distance of

about 70 km.

1.2.3 DETAILS OF LAND USES IN MINE LEASE AREA

Table 1.3: Pre Mining Land Use

::;. Type of Land ML area (in Ha)

1. Agricultural 1382.408

2. Forest 349.708

3. Waste land 126.216

4. Grazing 131.788

5. Surface water bodies 48.227

8. Settlements 44 970

T Others 207.131
Mining Lease Area 2290.45

I-4
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1.2.4 Block Boundary:

Introduction

The block boundary of Siarmal is given below:

North

Northern boundary of the block is marked by East-
West trending Basundhara river

Southern boundary is marked with arbitrary
boundary of barren measure formation

Eastern boundary is limited by Kulda Block along
Basundhara river, then followed by Chattajor Nala

Western boundary of the Block is limited by Eastern
boundary of Western extension of (Banapatra
Block)
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Fig No.1.1 : Location map of project
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1.2.5 JUSTIFICATION FOR THE PROJECT

The consumers of MCL are linked to the company and not to any specific
coalfield. The actual supply from any coalfield of MCL will depend upon the
production and transport logistics. Under the above circumstances coalfield wise
demand has been assessed based on the production share of these two coal field
which is as below:

Table 1.4: Projected coal demand on MCL from Ib-valley coalfield.

(Fig. in M)
Sl. No | Particulars 2021-22 2026-27
1 | Total Demand on MCL 244 B3 274.134
- | E;:jm coal demand on lb-valley a7.93 120.56
3 Coal Availability 73.82 85.32
Gap (-)24.11 (-)35.24

As per the above estimate, there is gap between demand and availability
of MCL by from lb-valley coalfield alone. Further new coal linkages have been
given to MCL for which MCL has already issued LOA. The proposed project will
meet the coal demand from the coalfield, especially to the new consumers and
reduce the gap between demand and availability.

The coal seams in both the blocks under consideration for the project
(Siarmal & Siarmal Extn. and Banapatra) are thick and occur at shallow depth.
The entire net geclogical coal reserves of 1866.83 Mt has high quarriable
potentiality.

Considering the coal demand on MCL and quarriable potential of the

blocks, formulation of the presant opencast mine for rated capacity of 50.0 Mty is
justified.

I-6
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1.2.6 DESCRIPTION OF CORE ZONE

The core zone of the project comprising of excavation zone, infrastructure
area, OB dump sites, safety zone for blasting, etc., covers partly and/or fully the
land from six (B} villages namely, Siarmal, Jhupuranga, Tumulia, Ratansar,
Gopalpur and Kulda.

1.2.7T DESCRIPTION OF BUFFER ZONE

# The buffer zone i.e. area within 10 km radius from the periphery of the
project boundary.

» Basundhara \West OCP, Kulda OCP and Garjanbahal OCP are located in
buffer zone.

#» Basundhara river, Chattajhor and Telendra Nala flows adjacent to mine
boundary.

» The reserve forests falling in the buffer zone are Kalatpani RF, Raghakar
RF, Punjipahar RF, Ghogharpali RF, Jamkani RF, Garanpahar RF,
Jhatkhol RF, Lalma RF, Burhapahar RF, Pandripani RF, Balijori RF and
Dhatukpahar RF.

# The Protected forests falling in the buffer zone are Koilanga PF, Kharudadi
PF, Banjhkacchar PF and Garhaghat PF.

# Ecologically sensitive areas such as national park, sanctuary, biosphere,
atc. are not present within 10 km radius from the project.

1.3 CONDITION FOR COMPLIANCE REPORT FOR SEEKING
STAGE-l APPROVAL

Assistant Inspector General of Forests, MoEF&CC submitted a letter to File
No. 855502/2022/FC dated: 21% April, 2022 to the Addl. Secretary (Forests),
Government of Odisha, Bhubaneswar regarding "Proposal for non-forestry use of
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349.708 ha of forest land in favour of Mis Mahanadi Coalfields Limited for Siarmal
Opencast Coal Mining Project in Sundergarh District (Odisha).

As per the directive of the Government of Odisha's letter No. 10F(Con)123/19
229/FLE dated 04.01.2020 for seeking prior approval of the Central Government
under Section 2 of the Forest (Conservation) Act, 1980 and letter no. FE-DIV-0026-
2021-3133/F&E dated 11.02.2021 forwarding additional information as sought by
the Ministry wide its letter of even number dated 14.10.2020 the proposal was
examined by the Forest Advisory Commiltee constituted by the Central Government
under Section - 3 of the aforesaid Act. After careful examination of the proposal of
the State Government and on the basis of the recommendations of the Forest
Advisory Committes, and approval of the same by the competent authonty of the
MoEF&CC, New Delhi, the Central Government hereby accords ‘in-principle’
approval under Section - 2 of the Forest (Conservation) Act, 1980 for non-forestry
use of 348.708 ha forest land in favour of M/s Mahanadi coalfields Limited for
Siarmal Opencast Coal Mining Project in Sundergarh District (Odisha) subject to
fulfilment of the stipulated conditions. The conditions related fo soil-moisture
conservation (SMC) are as under:

‘A. Conditions which need to be complied prior to handling over of forest
land by the State Forest Department and compliance submission is to be
submitted prior to stage-ll approval
Paint :
1)ii. The KML files of diverted area, the CA areas, the proposed SMC
freatment area and the WLMP area shall be uploaded on the e-Green walch
portal with all requisite details prior to stage Il approval.
6) A Soil and Moisture Conservation (SMC) work plan to mitigate the impact
of the proposed mining activity on the local rivulats (nallah) shall be prepared
by the user agency in consulfation with the Stale Forest Department and the
same shall be submitted along with Stage-| compliance. Cost of
implementation of the provision of the said Plan will be deposited info the
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CAMPA and the same shall be intimaled fo the Ministry befora Stage-Il
approval.

7) User agency either himself or through the Stale Foresl Department shall
ungertake gap plannfing and soil and moisture conservation aciiviies to
restock and rejuvenate the degraded forests (having crown density less than
0.40), if any, located in the area within 100 metser from olter perimeler of the
mining lease. The plan for plantation and SMC actrviies will be prepared and
submitted to MOEF&CC before stage-Il clearance"

1.4 CONSULTATION WITH FOREST OFFICIALS

A formal meeting between an official of MCL, CMPDI and DFO, Sundargarh
Division was held on 25.05.2022 in the office of DFO, Sundargarh Division o
discuss the fulfiliment of the compliance lay down by Assistant Inspector General of
Forests, MoEF&CC submitted a letter to Forest Conservation Division File No.8-
25/2021-FC Dated: 21" April 2022.

The study area has been selected after a discussion with DFO Sundargarh
Division dated 16.03.2022. An area of 357 ha forming catchment area for
Basundhara river is identified in Jamkani Resarve Forest of Gopalpur Range.

Following the details of the identified SMC area:

1. Basundhara River flows from North 1o South direction as per natural
slope.

2. The length of Basundhara river across the identified area is 3.48 km.

3. The catchment area identified is in adjacent (West direction) to the CA
land Siarmal OCP, and Basundhara river is flowing almost between both
areas from MNorth to South.

On the basis of the above meeling, Aarav Unmanned Systems undertook

UAV based survey for generation of high resclution orthomaosaic image, DTM, DSM,
and contour map of the proposed area for SMC study.
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1.5 SCOPE AND OBJECTIVE OF THE WORK

Existing Land Use pattern & Satellite imagery analysis.

a0il charactenzation of the area in tarms of type of soll, depth of soil,
water holding capacity, humus and other organicfinorganic
ingredients, key vulnerability for soil erasion.

Soil erosion control techniques depending on the nature of
soil/sediment, land/gradient etc. to protect chocking of streams like
check dams, steps, bund etc.

Micro watershed concept and scil and moisture conservation
technique in the concemed area.

Soil and moisture conservation Plan/report and cost estimate along
with implementation schedules.

As per the condition imposed by MoEFACC in stage | Forest
Clearance the soil and moisture conservation plan/report to be made
in consultation with State Forest Department.

The SMC plan/report prepared to be vetted and approved by State
Forest Department.

The final plan/report to be made after incorporating the suggestions
provided by State Forest Department, if any.

1.6 COMPLIANCE OF OBSERVATIONS

Draft Report was submitted to MCL on 18" June 2022. The observations were
given by DFO, Sundargarh on 28" June 2022. Further, a meeting was called in
the office of DFO, Angul on 06.07.2022. In the mesting officials from MCL and
CMPDI participated. A Powerpoint presentation was made CMPDI Team in the
office of DFO, Sundargarh on 06.07.2022.The suggestion as made by DFO,
Sundargarh has been complied in the final report.
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CHAPTER-2
SOIL MOISTURE CONSERVATION: AN OVERVIEW

2.1 SOIL MOISTURE

Soil moisture is "the total amount of water, including the water vapor, in
an unsaturated soil.” Soll molsture—sometimes also called soll water—represents
the water on inland surfaces that are not in rivers, lakes, or groundwater, but
instead resides in the pores of the soil. In turn, soil moisture levels affect a range
of soll and plant dynamics. Surface soill moisture is the water that is in the upper
10 em of soil, whareas root zone soil moisture is the waler that is available to
plants—generally considered (o be in the upper 200 cm of soil.

Water that enters a field is removed from a field by runoff, drainage, evaporation,
or transpiration. Runoff is the water that flows on the surface to the edge of the
field;, drainage is the water that flows through the soil downward or toward the
edge of the field underground; evaporative water loss from a field is that part of
the water that evaporates into the atmosphere directly from the field's surface,
transpiration is the loss of water from the field by its evaporation from the plant
itself.

Water affects soil formation, structure, stability, and erosion but is of
primary concern with respect to plant growth. Water is essential to plants for four
reasons:

It constitutes B0%-95% of the plant's protoplasm,

It is essential for photosynthesis.

It is the solvent in which nutrients are camed to, inlo and throughout
thae plant.
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4. It provides the turgidity by which the plant keeps itself in the proper

position.

In addition, water alters the soil profile by dissolving and re-depositing
mineral and organic solutes and colloids, often at lower levels, a process called
leaching. In a loam soil, solids constitute half the volume, gas one-quarter of the
volume, and water one-quarter of the volume of which only half will be available
to most plants, with a strong variation according to matric potential,

Water moves in soil under the influence of gravity, osmosis and capillarity.
When water enters the soil, it displaces air from interconnected macropores by
buocyancy and breaks aggregates into which air is entrapped, a process called
slaking. The rate at which a soil can absorb water depends on the scil and its
other conditions. As a plant grows, its rocts remove water from the largest pores
(macroporas) first. Soon the larger pores hold only air, and the remaining water is
found only in the intermediate- and smallest-sized pores (micropores). The water
in the smallest pores is so strongly held Lo particle surfaces that plant roots cannot
pull it away. Consequently, not all soil water is available to plants, with a strong
dependence on texture. When saturated, the soil may lose nutnents as the water
drains. Water moves in a draining field under the influence of pressure where the
5oil is locally saturated and by capillarity pull te drier parts of the soll. Most plant
water needs are supplied from the suction caused by evaporation from plant
leaves (transpiration) and a lower fraction is supplied by suction created by
osmotic pressure differences between the plant interior and the soil solution. Plant
roots must seek out water and grow preferentially in moister soil microsites, but
some parts of the root system are also able to remoisten dry paris of the soil,
Insufficient water will damage the yield of a crop. Most of the available water is
used in transpiration to pull nutrients into the plant.
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2.2 SOIL EROSION

Soil erosion has affected land all over the world from small residential
landscaped properties to large forests and deserts. Due to the action of rain and
wind, some portion of soil gets eroded and transported naturally and at the same
time disintegration of rocks goes on naturally al some places to form the soil.
These are continuous processes that naturally balance the erosion and formation
of soil.

Soil erosion is described as soil particles being shifted around due to the
devastating impact of

#  Water Erosion

#  Wind and

#  lca melts

It is a natural process but, in most cases, human activity speeds up the
process. Description of different types of soil erosion has been enumerated below
in which above agencies have the major robe; -

2.3 WATER EROSION

The investigation has shown that most of the soil erosion done by water
Is due to the impact of the falling raindrops. The erosion capacity of surface runoff
is small and it acts only as a partner.

The water erosion process staris as soon as the rain starts. The two
principal erosive agents that become active during the rain storm are:

(a) Falling rain drops.

(b} Flowing run-off

2.3.1 FALLING RAINDROPS
When a raindrop strikes the soll surface, it breaks down the clods and the
aggregates of the soil and thus, the soil particles are torn loose from their
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moorings in the soill mass. The energy of the falling water is applied from the
above and is utilized in detaching the soil particles, while the energy of the surface
runoff is applied parallel to the surface and is made used in transporting the
dislodged soil particles.

The erosion caused by rain storms is also known as Splash-Erosion-
Process. Another important fact that we must mention here is that the amount of
erosion from hilly catchments is always more than that from flat catchments
(provided all other conditions remain the same).

This is, because, when rain falls over the flat area, the incoming splash balances
the outgoing splash; while when the raindrops strike the sloping land surfaces, a
major proportion of the splash moves down. Hence, relatively larger quantities of
s0il are transporied when catchments are sloping than the catchmenis are
flattar.

Fig 2.1: Splash Erosion
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2.3.2 FLOWING RUN-OFF

The fraction of the rainfall which does not infiltrate (soak into) the soil will
flow downslope under the action of gravity, it is then known as runoff or overland
flow.

If the rain continues, the increasing depth of water will eventually
increase. Overland flow that is released in this way is likely to flow downslope
maore guickly and in greater guantities (i.e. possess more flow power as a result
of its kinetic energy), and so may be able to begin fransporting and even detaching
soll particles. Where it does so, the soil's surface will be lowered slightly. Lowered
areas form preferential flow paths for subsequent flow, and these flow paths are
in turn eroded further.

24 WIND EROSION

Soil erosion by wind may occur wherever dry, sandy, or dusty surfaces,
inadequately protected by vegetiation, are exposed to strong winds. Erosion
involves the picking up and blowing away of loose fine-grained material within the
soil. Damage from wind erosion is of numerous types. The mosl serious and
significant by far, however, is the change in soll texture caused by wind erosion.
Finer soil fractions (silt, clay, and organic matter) are removed and carried away
by the wind, leaving the coarser fractions behind. This sorting action not only
removes the maost important material from the point of productivity and water
retention, but leaves a more sandy, and thus a more erodable soil than the
original. Wind erosion mainly depends upon the type of storm, speed, and
duration.

25 ICE EROSION

Snow and glacier melt occur only in areas cold enough for these to form
permanently. Typically, snowmelt will peak in the spring and glaciers melt in the
[i-&
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summer, leading to pronounced maximum flow in rivers affected by them. The
determining factor in the rate of melting of snow or glaciers is both air temperature
and the duration of sunlight. In high mountain regions, streams frequently rise on
sunny days and fall on cloudy ones for this reason. Soll erosion due to ice melting
15 not applicable in this region because it is a tropical region and temperatures do
not go down to the freezing point.

2.6 CONSEQUENCES OF SOIL EROSION

Damage from the soil erosion is of numerous types however the most
serious and significant consequences are mentioned below-

1) Water Pollution

2)  Improper water availability

3)  Chocking of Streams

4) Change in soil texture

26.1 WATER POLLUTION

Water is the most essential requirement after air for the survival of any
kind of life which needs more or less some guantity of water. It holds a pivotal
position in the total environment so that if its availability is in optimum guantity, it
can protect all aspects of the environment and if availability is less or more than
the requirement then the quality of all aspects of the envirenment gels
endangered. Water is made available by the nature in good quantity and quality
in the form of rainwater, underground water, and through the river, Nala, ponds
etc. This water gets affected due to disturbance in nature using man's activities
associated with construction, mining activities, ete.

Mainly two types of actions cause water pollution.
a) Mixing foreign substances with natural water causes physical and
chemical changes.
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b} Interception or diversion of full or part of any waterway.

The operation of mining and allied activities of this project would have an
impact on water quality through the generation of wastewater in the surrounding
area in many ways. The source of such a poliuted liquid effluent has an impact on
water quality and these are discussed elaborately in the EMP report.

2.6.2 IMPROPER WATER AVAILABILITY

A lesser amount of the soil is covered with vegetation, mulches, crop
residues, etc., more the soil is exposed to the impact of raindrops. When a
raindrop hits bare soil, the energy of the velocity detaches individual soil particles
from soil clods. These particles can clog surface pores and form many thin, rather
impenmeable layers of sediment at the surface, referred to as surface crusts. Thay
can range from a faw millimeters to one cm or more, and they are usually made
up of sandy or silty particles. These surface crusts obstruct the passage of
rainwater into the ground reserveir and reduce the water holding capacity of the
earth a consequence surface runoff increases and cause more soil erosion. This
eroded soil is transported and settled at depressed land, pond, stream/Nala, etc,
and reduces the water holding capacity. Moreover, due to the low infiltration rate
groundwater reservoir does not get a full recharge. So overall water holding
capacity of the area gets reduced to a large extent and resulting in a shortage of
water in the region during the dry time.

In another scenario, the increased speed and volume of the surface runoff
generate at these places creale a flood-like situation anywhere on the
downstream side. These create improper water availability in the region.

2.6.3 CHOKING OF STREAMS
Rainfall water that does not infiltrate into the soil starts to flow downhill
under the action of gravity. Initially, run-off moves down the slope as a thin
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diffused film of water that has lost virtually all the kinetic energy which it possessed
as falling rain. Thus, t moves only slowly, has a low flow power, and is generally
incapable of detaching or transporting sail particles,

if the rain continues, the increasing depth of water will aventually
increase. Overland flow that is released in this way is likely to flow downhill more
quickly and in greater quantities (i.e. possess more flow power as a result of its
kinetic energy), and so it may be able to begin transporting and even detaching
and picking up the soil particles. When the speed of runoff is decreased, the
carmying capacity of the runoff gets reduced, subsequently, sedimentation takes
place, causing the choking of the stream. Following are the main area where
maximum soil erosion takes place.

2.6.4 CHANGE IN SOIL TEXTURE

The most serious and significant effect of soil erosion, by far, is the
change in soil texture caused by wind/water erosion. Finer soll fractions (silt, clay,
and organic matter) are removed and camied away by the wind, leaving the
coarser fractions behind. This sorting action not only removes the most important
material from the standpoint of productivity and water retention but leaves a more
sandy soil and thus a more erodible soil than the orginal. Successive removals
eventually create such a soil condition wherein plant growth is minimized and
erodibility is greatly increased. Damage results both from water erosion and the
consequent dust storms. Control becomes more and more difficult. In the
extreme, the sand begins to drift and form unstable dunes which encroach on
better surrounding lands. Throughout recorded history, huge agricultural areas
have been ruined for further agricultural use in this manner
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2.7 ESTIMATION OF SOIL EROSION
Erosion is a natural geomorphic process occurring continually over the
earth's surface and it largely depends on topography, vegetation, soll, and climatic
variation and, therefore, exhibits pronounced spatial variability due to catchments
haterogeneity and climatic variation.
Soil erosion is a three-stage process:
(1) Detachment,
(2) Transport, and
(3) Deposition of soil.

el wg Qi repatiing g
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Fig No. 2.2: Figure showing stages of soll erosion processes

Different energy source agents determine different types of ercsion.
There are five principal sources of enargy that affect erosion such as wind, water,
gravity, chemical reactions, and anthropogenic, such as tillage. Soil erosion
begins with detachment, which is caused by the breaking down of aggregates by
raindrop impaclt, sheering, or drag forca of water and wind. Detached soil particles
are transported by flowing water (overland flow and inter-flow) and wind, and
deposited when the velocity of water or wind decreases by the effect of slope or

ground cover. Three processes viz. dispersion, compaction, and crusting

e ————————————————————
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accelerate the natural rate of soil erosion. These processes decrease structural
stability, reduce soil strength, exacerbate erodibility and accentuate susceptibility
to transporled by ovaerland flow, interflow, wind, or gravily. These processes are
accentuated by soil disturbance (by tillage, vehicular traffic), lack of ground cover
(bare fallow, residue removal or burning), and harsh climate (high rainfall intensity
and wind velocity).

The above problems can be circumvented by describing the calchments
into approximately homogeneous sub-areas using the Geographic Information
System {GIS). In this study, the remote sensing and GIS techniques (through
Satellites Imagine and interrelated software) were used for the derivation of
spatial information, catchments description, data processing, etc.

2.8 SOIL AND MOISTURE CONSERVATION IN THE FOREST
AREAS

Faorest is the origin of the streams and rivers; therefore, it is very important
to conserve soil and moisture in its catchment area. Soil and moisture
Conservation works have become an integral part of Forest Development, Sl
Moisture Conservation works in the forest area marked for the plantation activity
are carried out on a imicro- watershed basis. This approach s aimed at enhancing
land productivity and increasing soil moisture availability for a longer period,

2.9 NATURE OF SMC WORKS

Emphasis is to be given to the drainage line treatment. SMC works on the
site are carned out as per the site-specific approved treatment plan. Emphasis is
to be given to contour line treatment with small and medium SMC works. The
SMC and area developmeant works are concemed, the entire area is to be treated

11



Chapter-2 KNoil Moisture Conservation: An Ohverview

as a unit. In an area prone to Scil Erosion and degraded forest, following
measures are suggested 1o increase moisture level:
» Earthen Pits
Contour Trenches
Check Dams
Earthen Ponds
Grassing
# Mulching
Various plantation models such as mangrove plantation, coastal border

Y ¥

¥ ¥

plantation, plantation as per the provision in different areas, soil and moisture
consenation works of forest and plantation areas, maintenance & up-keep of
plantation areas with different models are formulated for different areas.

=12



Chapler-3 soil Characterization & Enulnﬁlcal Eumz

CHAPTER-3
Soil Characterization & Ecological Survey

-1



Chapter-3 Soi Characterization & Ennlnﬁlcal Eunra:
CHAPTER-3
SOIL CHARACTERIZATION & ECOLOGICAL SURVEY

3. INTRODUCTION

31 SOIL QUALITY

Soll is one of the most significant ecological factors on which plants depend
for their nutrients; water and mineral supply. Indiscriminate deforestation, digoing for
minerals, and destruction of grazing lands for human habitation have dona
irreparable damage to the environment and even led to harsh climatic change. Some
of the dangers posed by soil pollution are due to the fact that while the number of
the earth’s inhabitants are increasing, the earth's natural resources are by and large
fixed as well as limited. Thus, the soil gets heavily polluted day by day by rapid
anthropogenic activities and population explosion in developing countries.

Further, major mining activities affect the soil regime of the surrounding
areas directly or indirectly. Hence, it becomes important to study soil quality as
knowledge of soill parameters is essential for the planning and implementation of
afforestation. Keeping the above aspects in view, four locations were selected 1o
represent the entire area study area, and samples were collected from two depths
viz. 0-30 and 30-60 cm during the study period.

3.2 METHODOLOGY

Soil samples were collected by digging a pit at the appropriate location from
depths 0-30,30-60 and 60-80 cm with the help of a spaded/ AGAR and a " Khurpi'.
The samples were brought to the CMPDI's laboratory at Ranchi and air-dried for a
few days. The air-dried samples were then ground in an agate mortar with the help
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of a wooden hammer and passed through a 2 mm (10mesh) sieve. The coarser
materials were rejected and the sieved material was sampled by the standard
Coning & guartering method (Ref. Jackson, M.L., 'Soil chemical analysis’, Prentice
Hall, India 1858).

The processed samples were analyzed for the different parameters
according to the standard methods as described under Jackson, M.L., 'Saill Chemical
Analysis, Prentice Hall, India 1958; millar, CE, turk, L.M. Foth, H.D. Fundamentals
of Soil Science, John Wiley & Sons, Inc., New York, 1862, Indian Council of
Agricultural Research, New Delhi, ' Hand Book of Agriculture’, 15:2720 (Part IV),
1875 and 15:2720, Part (V), 1870 ; Methods of Soil Analysis, Part | & Il, Black, CA
et.al. American society of Agronomy, Inc. USA, 1965,

33 EQUIPMENT AND INSTRUMENTS USED
a.lon Chromatograph
b. AAS
& pH Meter
d. Conductivity Mater
&.Double-Beam Spectrophotometer
f. Standard Sieves
0.0ven
h.Muffle Furnace, etc.

3.4 RATIONALE BEHIND SAMPLING

The main aim of the soil testing is to assess the soil quality of the area for
assessment of the production potential, selection of suitable species of plants for the
green belt and afforestation as an anti-pollution measures. Thus, to assass the soil
guality, nine nos. of samples were collected from three different locations at the rate
of three samples per project from the depths of 0-30, 30-60 and 60-20 cm for the
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study period, Thasa sampling locations were selected in consultation with CMPDIL
officials.
3.5 SAMPLING LOCATIONS
Details of sampling location are given below:
Table-3.1
Sampling location for soil quality assessment

sl Name of
No. Sampling Total No. of Samples Remarks
_— Ln“tinn! - —eEe —
01 51 Three (0-30, 30-50 & 60-90 cm depth) | Degraded Land
02. 5-2 Three (0-30, 30-680 & 60-90 cm depth | Degraded Land
03. S5-3 Three (0-30, 30-60 & 60-80 cm depth Forest
Total No. of Samples 08
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3.6 OBSERVATIONS
The observed characternistics of soil samples collected from four different
locations are presented hereunder:
Table-3.2
Characteristics of scil: Sampling location: S-1
| Date of Sampling: 29.04.2022
st Observed Value
No. P e (0-30cm) | (30-60cm) | (60-90 cm)
1 | Sail Texture Sandy Loam Sandy Loam | Sandy Loam
Grain Size, %
2 a) Sand 79.4 76.9 Tr.1
b) Siltt content 12.1 12.4 12.2
c) Clay content 12.5 11.1 10.7
4 | Porosity, % 22.61 51.97 20.28
4 | Bulk Density, glcm® 1.28 1.31 1.34
S _|pH 6.27 6.19 6.11
8 | Elect. Conductivity (mS/cm at
20°C) 0.48 0.48 0.45
7 | Water holding capacity
(inches of water per foot of
s0il) 1.39 1.42 1.47
8 | Infiltration Rate (mm/hr.) 25.14 25.06 2487
g | Cation Exchange Capacity,
meg/100 g 8.7 8.4 7.9
10 | Organic Carbon % 0.21 0.16 0.13
_11_| Phosphaorous as Pz0s kg/ha 12.78 11.89 10.46
12 | Potash as K20, kg/ha a7.82 53.21 489.07
13 | Nitrogen as N, kg/ha 70 B85 64




Chapler-3 Soil Characterization & Emlnﬁical Eu&

Table-3.3
Characteristics of soil sampling location: 5-2

Date of Sampling: 29.04.2022
Observed Value
Sl.
N, | TR e (0-30 cm) | (3060 cm) | (60-90 em)
1 | S Tetive Sandy Loam ?:n;l:’; Sandy Loam
Grain Size, %
| 5 [®Sand 60.1 61.2 62.4
b) Silt content 24.6 24.6 23.8
c} Clay content 15.3 14.2 13.8
4 | Porosity, % 93.76 52.49 21.26
4 | Bulk Density, g/cm® 1.30 1.32 1.34
5 |pH 5.68 5,458 241
6 | Elect. Conductivity (mSfcm
at 20°C) 0.44 0.42 0.40
7 | Water holding capacity
(inches of water per foot of
soil) . 1.46 1.41 1.37
8 | Infiltration Rate (mmfr.) | 26.29 26.11 26.04
g | Cation Exchange Capacity,
meg/100 g 8.8 0.2 8.8
10 | Organic Carbon % | 0.27 0.25 0.16
11 | Phosphorous as P20s kg/ha
11.29 10.57 09.31
12 | Potash as K20, kg/ha | 5276 49.51 45.92
13 | Nitrogen as N, kg/ha 74 71 62
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Table-3.4

Characteristics of soil sampling location: 5-3

Date of Sampling: 28.04.2022

- Observed Value
No. Farameters (0-30 cm) (30-60 cm) | (60-90 cm)
1 | Soil Texture Sandy Loam Sandy Loam | Sandy Loam
GrainSize% i
3 a) Sand 63.7 65.1 86.5
b) Silt content 16.6 16.3 16.1
¢) Clay content 19.7 16.6 17.4
3 |Porosity, % 51.29 50.71 49.38
4 | Bulk Density, glcm® 1.32 1.34 | 1.37
5 |pH 5.65 5.37 518
6 | Elect. Conductivity (mS/cm at
20°C) 0.40 0.48 0.48
7 | Water holding capacity
(inches of water per foot of
soil) 1.46 1.48 1.51
B | Infiltration Rate (mm/hr.) 24.89 24.51 24.18
8 | Cation Exchange Capacity,
meg/100 g 7.6 7.1 6.8
10 | Organic Carbon % 0.31 0.27 | 0.25
11 | Phosphorous as P20s kg/ha 12.26 11.59 10.67
12 | Potash as K20, kgha 69.74 66.26 58.51
13 | Nitrogen as N, ka/ha 108 o8 a5

-
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Table-3.5

Soll Fertility Quality Standard w.rt C: N:P: K
sl. QUALITY STATUS
Mo | PARNSETERS Poor Medium | Fertile
1 Organic Carbon % <(.5 0.5 t0 0.75 >0.75
e Nitrogenas N kglha | <280 28010 560 | >560
3 Phesphorus as P20s kg/ha <23 243 to 57 =af
4 Potash as Kz0, kg/ha <133 133 to 337 =337

3.7 HIGHLIGHTS OF ANALYTICAL RESULTS
The highlights of some of the parameters as depicted in analytical results
presented in Tables — 5.2 to 5.4 are given hereunder;

(i) Texture
The texture of the soil is Sandy Loam.
(i) pH

The pH of the =olls ranged from 5.18 to 6.27.
(iii) Electrical Conductivity
The electrical conductivity varied from 0.40 to 0.48 dS/em at 20°C.
{(iv) Organic Carbon
The organic carbon ranged between 0.13 to 0.31 %. Organic carbon
5 one of the important charactenstics of the soil and represents for
fixation of nitrogen and survival of the wvarious macro and
microorganisms, |t has been found that the soil samples of sampled
are in the range of poor quality in case of degraded forest land as well
as in forest land.
(v} Phosphorus as P:0s
The concentration of Phosphorous varied between 0931 to 12.26
Kg/ha,
(vi) Potash as K20
The concentration of Potash ranged between 45.92 1o 6§9.74 Kg/ha.
(vil) Nitrogen as N
The concentration of Nitrogen variad between G2 to 105 Kgfha.
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3.8 SOIL TEXTURE DIAGRAM
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Fig 3.2 Soil Texture Diagram
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3.9 FLORA DETAILS WITH REFERENCE TO TREE SPECIES

The trees are unique along the river and nalla boundaries of the site. Sal formation
s characteristic and dense. In some places, dense patches of Mahua or Aam
formation are observed. They are characteristically stout and vary from the vast
canopy. Sal will have more trees but its canopy Is narrow. The Mango canopy is
characteristically vast and dense, which is very useful for the Birds, Mammals. and
Other Organisms. Jamun frees also have a relatively broader canopy. The fruit irees
always stand in the first place. Another important criterion is trees with bigger
flowers. Seemal tree has big flowers with more nectar, which attracts birds, similarty
mistietoe also lunger lowers with nectar. It also attracts insects and birds. Mahua
trees harbor more epiphytic orchids which are having very beautiful flowers. Chhar
trees have more parasitic mistletoes. Earlier forest Eucalyptus plantations also
developed a tall formation of vegetation.

Sal trees support varieties of climbers such as Ventilago, Dioscorea, Ichnocarpus,
Embelia, Cissus, Bufea, Mucuna, Hemidesmus, Asparagus, Tinospora,
Hemidesmus etc. Kusum trees also have a bigger canopy often palim trees and \Wild
date pal also forms a nice formation, which provides the best nesting for birds,
insacts like their pellen more. Gigantic terminalia arjuna trees are observed on the
river banks. Their trunk is exceptionally thick. We cannot forget the appreciation of
the Moraceae fig species such as Banyan (Ficus benghalensis), Peepal(Ficus
religiosa), Fig (Ficus racemosa), White fig (Ficus virens) Hill ig Ficus mollis, Ficus
amplissima, Ficus gibbosa, Ficus macrocarpa. Ficus benghalensis and Ficus
religicsa are very special with respect to their size and canopy. These trees can be
planted in the forest areas, so tey will grow faster and withstand hard climatic
conditions and contribute to the good natural vegetation. Aegle marmelos is also an
important tree in deciduous forests. Will bear fruits throughout the year. Kaaj tree
{Bridelia retusa) is also a frequent trea in deciduous forests. Terminalia bellirica trea
also has a sfout trunk, tall canopy. Boswellia serrata is a characteristic tree with
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relatively less foliage and stout branches. Terminalia fomentosa, Holarmhena
pubescence is a frequent small shrub or medium-sized tree, with larger leaves with
milky latex. One cannot forget the Haldu frees (Haldina cordifolia) for their
magnanimous structure. In Orissa often sacred grooves are present near villages.
The sacred groves have More Alangium salifolium (Ankola) trees, Diospyros
ebenum (Persimmon), Diospyros montana, Kuchala{Strychnos nux vomica),
Psydros dicoccum (torch wood tree), Banyan, sal, fig, Jamun etc, Plerocarpus
marsupium({Bijay) Chloroxylum swietenia (Bhirra) are considered as vulnerable
trees. All these tree species need to be raised more in the afforestation programme
and increase the wealth of our vegetation.

Fig. 3.3 : Chhar — Buchanania cochinchinensis, Mahua — Madhuca longifolia,
Kendhu — Diespyros melanoxylon, Lendia — Lagerstroemia parviflora, Mohin -
Lannaea coromandelica, Salai - Boswellia serrata,

n-11
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Fig 3.4 Chhar — Buchanania cochinchinensis, Mahua — Madhuca longifolia.

Kendhu — Diospyros melanoxylon, Lendia — Lagerstroemia parviflora, Salai -
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Fig 3.5 Shora robusta - Sal, Mchin — Lannaea coromandelica, Bhera -
Chloroxylon swietenia, Karam- Haldina cordifolia, Bael - Aegle marmelos,
Chhar — Buchanania cochinchinensis, Kurrah — Holarrhena pubescence
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Fig 3.6 Sal- Shorea robusta, Mahua — Madhuca longifolia, Karn — Miliusa
tomentosa, Sagwan — Tectona grandis, Ficus virens — Wild fig

n-14
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Fig 3.7 Chhar — Buchanania cochinchinensis, Mahua — Madhuca longifolia,
Bilawa- Semecarpus anacardium, Kendhu = Diospyros melanoxylon, Lendia -

Lagerstroemia parviflora
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Table 3.6 : List of Birds Associated fruit Trees found in the study area

S. Scientific name Family Propagation by
MNo.
1. | Aglaia elaegnoideae Meliaceae Seeds
2. | Aglaia hoslettiana Meliacsae Seeds
3. | Aglaia spectabilis Meliaceae Seeds
4. | Alangium salvifolium Alangiaceae Seeds
5 Anthocephalus cadamba | Rubiaceae Seeds
g Azadirachta indica Meliaceae Seeds
7. | Baringtonia acutanula Lecythidaceae Seeds
g8 | Bombax ceiba Malvaceae Seads/cuttings
9. | Calophuyllum inophyllum | Cluciaceae Seeds
10. | Canthium dicoccumn Rubiaceae Seeds
11, Earia-sa mndag Mﬂwnﬂmﬂ E‘E‘Eds
12 Cochlospermum Cochlospermaceas Seeds
" | religiosum
13, | Cocos nucifera Arecaceas Seeds
14. | Cordia obliqua—ambota | Boraginaceae Seeds
15. | Crateva adansoni Capparaceae Seeds
16. Emtﬂﬁ'ﬂ mﬂgng {:EPFIHI'EEEEE Eﬂdﬁ
17. | Diospyros melanoxylon | Ebenaceae Seeds
18. | Ehretia laevis tambalu Boraginaceae Seeds
19. | Ficus benghalensis Moraceae Seeds
20. | Ficus raceimosa Moraceae Seeds
21. | Ficus religiosa Moraceae Seeds
22, | Flacourtia jangomas Flacourtiaceae Seads
23. | Garcinia cowa Cluciaceae Seads
24. | Garcinia xanthochymue | Cluciaceas Seads
25. | Gardenia latifolia Rubiaceae Seeds
26. | Gardenia resinifera Rubiaceae Seeds
27. | Homalium nepalense Flacourtiaceas Seads
28.| Limonia acidissima Rutaceae Seeds
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HE. Scientific name Family Propagation by
0.
29, | Madhuca longifolia Sapotaceae Seads
30. | Mangifera indica Anacardiaceae Seeds
31. | Melia azedirach Meliaceae Seeds
32, | Miliusa tomentosa Annonaceae Seeds
33, Morus alba  (White | Moraceae Seeds/Cuttings
mulberry)
34. | Naringe crenulata Rutaceae Seeds
35. | Ochna obfusata Ochnaceae Seeds
36. | Picrasma javanica Simaroubaceae Seeds
37. | Pittosporum wightii Pittasporaceae Seeds
8. Salvadora persica- Pilu, | Salvadoraceas Seads
Tooth brush tres
ag. Eyzygium_ _ Myrtaceas Seeads
caryophyllifolium
40. | Syzygium cerasoides Myrtaceae Seeds
41. | Syzygium fruticosum Myrtaceae Seeds
42. | Syzygium cumini Myrtaceae Seeds
43 | Tamanndus indica Leguminosas Seads
44, | Terminalia caltappa Combretaceas Seeds
45. | Xyosma longifolium Salicaceae Seeds
46, | Zizyphus mauritiana Rhamnaceae Seeds

3.9.1 Criteria for selection of plantitree species for Afforestation

Keaping in view the climatic condition, the status of soil (Agro-climatic zone), and
vegetation types, the following plant species are suilable for plantation for the

proposed project site.
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Table 3.7 : Lists of Plant Species for Green Belt Development

Evergreen
Senaitive |
51 No. Selsotie Nama: | SOMYRON Family Tolerantto | Mabit | F9°™ b
Wamo Tt ration Declduou
L]
1. | Acacia calechu Khalr Leguninasas T T Seeds | Declduaus
2. | Acacsa feimuginea Legumings ne i T seeds Deciduous
3. | Acacia lsucophloes Bafad babul Leguminosae T T sRegs Deciduous
4, | Acacis polyacantha Leguminosas T T Decidunus
5. | Adenanthera pavonia Leguiningesan i 7 Sy Deciduous
6. | Alpizia amara Legumincsae 1] T Sesds Deciduous
7. | Albiria lebbeck Eirlah Minmoseas T Ti By ses=d | Deciduous
|8 | wieia thompaonii Leguminosae T T | Seeds | Deciduous
§ | Alanthus excelss WMaharuk Simarubacens T By seed | Deciduous |
Mangal, 2
10, | Aphasamixes polysiachym - it Maoliacran T T Soad Ceciduous
11. | Ardesia deprossa Myrsinpceas 5 5 Seads
12. | Ardesia solanacea Myrsinaceaas 8 5 Seadn
13 Caesslpinacea T T By
8 seading
14, | Bauhiris samls Leguminos ag T T seafs Deciduous
Beadsl !
15, | Boswelis semata - salm Burseracena T Deciduious
cuttings
16. | Butea manospenma Palas Fabaceas T T = Deciduous
17, | Carallia brachiata s I T T Seads Deciduous
18, | Cassia Nstude Golden shower :"“""”'““ T T % | vesim
18. | Chukrasis tabulars Chikrasi Flalmcens T T Secds Deciduous
By
20, | Catrus alrmabun MNebu Riufaceas T T Siids, Evergreen
Shem
21, | Commiphora caudata Bursoraconn T 3 Deciduous
utings
By
Seidn,
22 | Dafbergia sizsog Biason Leguimines: ae T Root & Evergresn
Slum
cuttings
] 23, | Delonix elata Lsguimings a8 T T seads Deciduous
24. | Dolichandron spaces Bignoniacass T T Seadn
25, | Dolichandron falcata Bignoninceas T T Seeds
26, | Eucalypius camaldulensis Myriascens T T Seads Deciduous
L__27. | Eucalypius cifridara Fely reace me T T Seeds | Deciduous

n-18



Chapler-3 Soil Characlerization & Emlﬁiﬂal E“ﬁ

Irag

Sensitive / G
SiNo.|  ScientificName | yor Family Tolerant to | Hatit | F0e0e :
ame itk ration Declduou
L]
By
2B, | Firmemna colorais Flakmceas T seeds _
28, meﬁlﬂ: Bursaracong T Eﬂtﬂl i Daciduous
30, | Grewia disperma abvaceas T Sebids | Deciduous
By
31, | Guazuma uimdolia Makareas T i
A2, ulliya arbores = Sapindaceas T T Seagdn Deciduous
Heterophragma
a3 ncolson Blgnonisceas T T Seeds
34.| Jacarands mimosaefolis | Neell Guimehar E‘““"“‘m s T ;‘L# Deciduous
] By
35, | Kheinhovia hospita Malvacean 8
By
36, | Kydia calycina Poola Malvaceas sait
A7, | Maesa indica Myrsinaceas 5 Seagde
Malaleuca lsucadendron
38 K i - aclthvatad K dy st Pyt T T Seeds | Déclduous
By
39, | Mammea suriga Clacincaas T ssed
40, | Malia dubia Kadbmn Melscnan F T Snin Daciduous |
By
41, | Meas femes Cluslateas T |
42. | Millingtenés horbensis neem chamell, | Bignonisceas T T Seeds
43, | Oroxylumn ndecum Syonakn Bignoninceme T T Seeds
44, | Profium ssrralum Buresracess T i Deciduous
usting
45, | Plerospermum acerfolium | bayur free Malvaceas T Equ
Pleroapenmiim By
A Malvacsas T
Canestentce seeds
By
47, | Plercapsrmum xylocarpum Makvacaas T
48, | Radermachera xylocarpa Bignoniscesas T T Seeds
48, | Sapindus emarginatus Reetha Sapindaceas i3 T EEG0S Decidunus
50, | Saraca asoca Leguminosas i T seads Deciduotis
Weavers beam
51. | Sahrebers Twisteninides \roe, Eksi Dilaaceas T T Seadn
52. | Siphanodon celestrineus Celaslacess T T Seeds Deciduous
63, | Sterculia urens LA T] Malvaceas 1 Seed Deciduous
54. | Sterculis villosa EMpIamrore | ek T Seads | Deciduous
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Common S Regena E"T“
5l No. Scientific Nameo N Family Tolerant to | Hakbit
ame itk ration Declduou
L]
Slerecspenmum -
1 chalonaides Padri Bignoniaceas i ] T Seads
Steroapermum  colais : h
56, chaipatol chaipaioll Bignoniacean T T Seads
Good nhrub
A%. | Tarenna asiatica - Aubfacese T S Seaiis
58 | Teclona grands Teak Verbenaceas T T ’::‘ Declduniis
58, | Telradwm glabofolium Rutaceas T Seads Decidunus
60, | Toona cillata Toan Mekaceas T T Seads Deciduous
B1. | Wendlandia heynil Likan Pansamm Rubincaas T T aeeds
BZ. | Xylia xybocarpa Jamibu Legumingsag T T Seads Deciduous
B3, | Xylocarpus gangelicus Melaceas T T Seeds | Deciduous
64, | Xylocarpus granatum Mebaceae T T Eeeds | Deciduous
66, | Ayosma kagiolium Dandal, khatar | Annonaceas T '2;‘
BE. | Fizyphus sylocapus Kalbhar Rhamnacesa T T Seadn Decidupus
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CHAPTER- 4
HYDROGEOLOGICAL STUDY

4.1 GROUNDWATER OCCURRENCE

The permeable formations i.e. sand and sandstone within Gondwana
formation behave as an aquifer, The coal seams and shalas developed act as
impermeable beds i.e. aguiclude.

The regional hydro-geological studies of Sundargarh district were carried out
by Central Ground Water Board (CGWEB), Ministry of Water Rescurces, Govl. of
India, Bhubaneswar and had submitted a report in December 1995 as “Ground
Water Resources and Development Polentials of Sundargarh district, Odisha. The
aquifer charactenstic of phreatic zone was tested by conducting pumping tests in
open dug wells. The hydraulic characteristics of open wells in Gondwana
sedimentary rocks are given below in table 4.1A.

Table 4.1A: Results of Pumping Test of Large Diameter Dug wells for
Sedimentary (Gondwana) Formation, Ib Valley Coalfield, Odisha.

sl Hydrogeological Details Jhuprunga Dulanga Grindola
- No. (DPTIN) (DPT-V) (DPT-V)
! 1. | Agurfer Sand Stone | Sand Stone Sand Stone
I_ Z. | Duration of test (min) 80.00 60.00 23.00
'_ 3. | Depth (m) B.14 4.31 762
!_ 4. | Diamater (m) 4.31 5.50 284
I: 5. | Static water level {m) bgl 5.11 2.80 6.38
II 6. | Discharge (Ips) 3.30 1.10 4.20
[ 7. | Draw down (m) 1.55 0.63 0.03

8. | Specific capacity {litfmin/m cross 0.95 1.43 2.56

seclional area)

Sowrce; CGWE, Govl. of Indis, Ministry of Water Resources, Souvth Easfern Region, Bhubaneswar,
Daisha.
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It is observed from the above table that the specific capacity index ranges
from 0.85 to 2.56 lit/min/m cross sectional area.

CGWE had drilled six exploratory boreholes in Gondwana formation for

delineating occurrence and distribution
hydrogeclogical details of the exploratory boreholes are given below in table 4.1B.

of water

bearing

fractures. The

Table 4.18: Location-wise Hydrogeological Details in Sedimentary (Gondwana)
Rocks, Ib Valley Coalfield, Odisha.

Sl. |Hydrogeological| Tumulia | Tumulia | Gopalpur Rangidhipa Rangidhipa| Taparia
No. details {O.W) (Himgir) (0. W)
1. |Geological Sandstone|Sandsione | Sandsione|Sandstone |Sandstone |Sandsto
formation and shale |and shale |and shale |and shale |andshale |(ne and
shals
2. |Depth drilled 20020 g7.50 200.20 142.30 14230 148.40
(m) bgl
3. |Depth of fracture | 20.00- - - 26.40, 26.40, 12.00,
Zone 85.00 ar.50, 27.50, 15.00,
(m) bgl 42,60, 42,60, T7.00,
47.00, 47.58, 896.00,
59.00, 70.04, 100.00
70.00, 134.00
134.00
4. |Length of casing 19.30 11.80 - 23.80 - 26.30
(m)
5. |Static water level 14.70 B.74 13.370 8.38 B6.87 12.89
(m) bgl
6. |Discharge 1.60 2.30 0.370 8.00 11.50 4,20
(Ips)
7. |Draw down 42.00 4218 - 15,11 11.99 18.96
(m)
8. |Transmissivity
(m*/day)
(a) Pumping 1.53 - 0.158 - - -
Test
(b) Slugtest 5.54 - 1.718 14,32 - -

Source: CGWB, Govt. of india, Ministry of Water Resources, South Eastern Region,
Bhubaneswar, Odisha.
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4.2 TOPOGRAFHY AND DRAINAGE

The area exhibits undulating topography with moderately dissecting hills
and valleys. The general elevation of the project site is RL 500 m to RL 295 m.

The study area falls under the influence of Basundhara River pre-
dominantly, which are the tributary of Ib River which control the overall drainage
pattern of the coalfield. Basundhara nala is one of the important drainage basin
which covers large extent of Ib valley coalfield. The tolal caichment of the
Basundhara MNala is estimated at 608 km2.lt is observed from the catchment
charactenstic of the Basundhara Nala basin, that the drainage network of the area
is favorable for long extended discharge than to generate sudden peak discharge.
There are a few ponds in the area and mainly used for domestic & irrigation
purposes.

Drainage Map of the study area is given in Figure 4.1

_DRAINAGE MAP OF THE STUDY AREA|
H" e s e ek = ai o g
LL I LSy

m.*h". T

Figure 4.1: Drainage Map of the study area
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4.3 CLIMATE AND RAINFALL

The climate of the area is fropical type characterized by hot summer and mild
winter. The bulk of the precipitation is received from South-West monsoon. The
monscon breaks out in the third week of June and gradually withdraws towards
the mid of September. Autumn season starts in the first week of October and
lasts till the end of November. Winter is experienced in the month of December-
Mid February followed by dry and scorching summer from March to Mid June,
The maximum temperature goes up to 49°C and minimum temperature up to
g°C. The winds are generally light to gentle breeze. Annual mean wind velocity
is 7 Km/hr with maximum speed of more than 20km/ hr has also been recorded.
The average annual rainfall is 1317.8 mm. Almost 70% of the total rainfall is
recorded during monsoon (July to August) period. Humidity ranges (monthly
mean of daily RH) are observed as Minimum 28% and Maximum 83%.

4.4 GEOLOGY AND STRUCTURE

Mostly soil, alluvium or weathered mantle cover the area under investigation.
As such, the geological features of the block are interpreted mainly on sub-surface
data. Though Talchir and Karharbari Formations have been encountered in
boreholes drilled in nearby blocks, but they do not incrap or outcrop within the study
area. However, Barakar Formation outcrops at places in nala tract/cutting. The
generalized geological/stratigraphic succession of the study area as available from
exploratory boreholes in the area is compiled below in table 4.4.A.
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Table 4.4 A Stratigraphic succession of Study area

Thickness (m)

p— Age Formation Min. Max. Lithology
Recant m y 183 2135 | 540, Sub-soit etc.
Fine to coarse grained greyish
feldspathic sand-  stone,
Carbonaceous shale, siltstone
power | BAraKer 12200 |253.00 |with coal seams RAM- to
RAM-V & LAJ- to LAJNV (13
% seams) with splits in
¢ descending order
- é Greyish white to white fine to
E T coarse grained faldspathic
K | Lower Karharbari 345 71.54 gandstone and grits, greyish
&% |Permian | Formation | : arenaceous shale,
Q a carbonaceous shale and coal
seam {1 group in 3 splits)
Upper Not
g:hn mfet; Talchir encount Diamictite, sandstone, needle
P Formation |ered In shale, turbidite, rhythmites.
; BH
Parmian '
LIn-conformity
Pre-Cambrian Granite, mica schist & gnaisses

The strike of the strata has shown northwest — southeast trend with minor
vanation towards northern part. The strata dips 3° — 4" towards southwest.
The same has increased to about 10° in the northem part with dip direction
rermaining towards south to southwest.

Geological Map of the study area is given in Figure 4.2
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| GEOLOGY MAP OF THE STUDY AREA |
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Figure 4.2: Geological Map of the study area

4.5 AQUIFER DESCRIPTION

The hydrogeological conditions vary from place to place depending upon the
aquifer characterstics of the litho units, sources of groundwater recharge and
the structural setting of the area. The hydrogeclogical units of the area are
broadly categorized into three groups namely:

A. Consolidated formations.
B. Semi Consolidated formations
C. Unconsolidated formations

= Consclidated formations: Except for small strips along major drainage
courses, almost the entire district is occupied by the consolidated formations
comprising of Precambrian metasediments of Gangpur series and lron ore
series and also granite gneiss, metasediments like amphibolite, epidiorite etc.
Ground water is stored mainly in the secondary porosity resulting from
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weathering and fracturing of the rocks. The aquifer materials are highly
heterogeneous in character showing both vertical and lateral vanations. The
weathered residuum form the main repository of ground water, in which
ground water occurs under water table condition and circulates through
deeper fractures and fissures. Ground water occurs under confined to semi-
confined condition in the deeper fractured zones. The water yielding capacity
of fractured rocks largely depends on the extent (depth and degree) of
fracturing, openness and size of fractures and extent of their interconnections
to the near surface weathered zone. Usually two to four water bearing fracture
zones occur down to a depth of 100 m bgl.

« Semi consolidated formation: The semi consolidated formation is constituted
of sand stone, shales, conglomerates, grits etc belonging to Talcher, Barakar
and Kamthis of lower Gondwana . The Barakar formation is very well
developed and often constitule potential aquifer in the area. The coarse
grained gritty sandstone on weathering give rise to porous sandy materials,
Large diameter open wells and medium deep tube wells are feasible in this
formation. The depth of the open wells ranges from 7.25m to 18.42m and the
premonsoon depth to water level varies from 6.65m to 15.99m below ground
level. The shale, sandstones of Talcher formation do not form productive
aquifer. However the needle shales having intersecting joints often form
moderately good aguifers.

« Linconsolidated formation: Laterites and alluvium of Sub-recent to Recent age
constitute the unconsolidated formations. Laterites occurring as capping over
older formations are highly porous in nature and form good aquifers o be
tapped through dug wells. The alluvial deposits of recent origin occur as thin
discontinuous patches along the prominent drainage channels. The alluvium
strips constitute the most potential aguifers due to their high degree of
porosity and permeability but are only limited in their occurrence. Ground
water in these formations occurs under unconfined to semi-confined
condition. These mainky consist of silt, sand with gravel & pebble, which form

V-8



Chapier-4 wm; Emdﬁ

potential shallow aguifers tapped through dug wells. The yield of the open
wells is generally 5-6 Ips though higher yield of 10 lps is not uncommeon.

The hydrogeclogy Map of the area is given in Figure 4.3,

| HYDROGEOLOGY MAP OF THE STUDY AREA |

-._EI o g Ll W g [ E L)

Figure 4.3: Hydrogeology Map of the study area

46 GROUNDWATER FLOW AND AQUIFER INTERACTION

Groundwater is a dynamic system. It always remains under the influence of
pericdic recharging and discharging factors. Due to this continuous influence, water
levels of the aquifer system fluctuate and the range depends on the period of
influence. The recharge to the ground water system is controlled by many factors
such as rainfall, seepage from reservoirs, lakes, ponds, rivers and imigation, etc. The
output from the ground water system includes ground water withdrawal, natural
seapage to rivers, evaporation from shallow water table and transpiration through
vegetation.
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Present ground water scenarios of the area are assessed from the opan dug
wells used for domestic water consumption in an around Skm buffer area. The details
of selected hydrograph stations in and around Study area are given in Table 4.6 A,
The water lavel in these wells represents hydraulic head of water table aguifers. The
hydraulic heads of all observed wells are calibrated to reduced level. The hydraulic
head of all hydrograph stations are connected to construct water table contour map.
Groundwater flow maps & Depth to water level maps for study area for premonsoon
and postmonsoon seasons are given in figure 4.4, 4.4A & 4.5, 4.5A. The altitude of
water table in the 5 km buffer zone the project area ranges between 410 m above
MSL to less 290 m above MSL. The generic groundwater flow direction is north to

south.

Table 4.6A: Details of hydrograph stations in and around Study area

WELL ID VILLAGE LONGITUDE | LATITUDE | PRE- POST-MON
MON WATER
WATER | LEVEL
LEVEL | (mbgl)
(mbgl)
GT-005 TIHURIA 83.8863207 2212818 7.7 2.45
GT-008 BILEIBAHAL 83.6569183 22.15034 8.0 2.5
GT-010 KAHACHUAN 83.6004368 22.1368 7.5 2.7
GT-012 TITHEIANAGAR 83.7243203 22,12838 8.2 3 15
GT-013 SALINGIJHARIA 83.7268831 2210727 6.0 2.45
GT-014 KALATPANI 83.7560208 22.07465 £ 02 28
GT-031 RATANPUR 83.8607884 22.05868 5.5 1.8
GT-033 GANJAIBURH 83.5838421 22.11288 6.0 2.0
GT-034 SAMARA, 83.7063174 2211082 8.2 2.0
GT-035 SARDEGA 83.7218402 22.07101 6.0 2.2
GT-038 TIKLIPARHA 83.7361857 22.05821 8.05 2.4
GT-060 RAJAPARHA 83.6715485 22.06542 6.87 40
GT-062 | BHOGRAKACHHAR | B3.8247667 22.08915 8.9 2.8
GT-064 RENGALPANI 83.6281704 2207802 5.95 2.1
GT-065 TELENDIHI 83.8864465 22068315 6.0 2.0
GT-067 SALINGIJHARIA 83.7313708 22.09895 8.54 1.8
GT-068 RAMPIA 83.8864059 22.08757 6.1 1.75
GT-072 BANAPATRA B83.6864835 22.05681 & 1.5
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Figure 4.4: Groundwater flow map of Pre-monsoon season
around Study area
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Figure 4.4 A: Depth to Water map of Pre-monsoon season
around Study area
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Figure 4.5: Groundwater flow map of Post-monsoon season
around Study area
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Figure 4.5A: Depth to Water map of Post-monsoon season
around Study area

4.7 GROUNDWATER LEVEL TRENDS

In the present report, the monitored data has been presented and the overall
picture of ground water storage behavior due to continuous abstraction of ground
water has been analyzed for the April 2005 to Nov. 2018 from Village Sardega. The
water level data of the month of AprillMay and November are taken as level of pre-
monsoon and post-monsoon respectively. The present report depicts the behavior
of ground water for the period of 15 years.
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= Sardega village dug well

Post monscon water level trend shows a marginal decreasing trend which
signifies which signifies that the groundwater is affected by the overall ufilization
by the population and mining. Pre monsoon water levels shows a marginal
increasing trend in the last 15 years and show a neutral trend. The long-term pre
monsoon water level varies from 3.32 to 7.65 mbgl and post monsoon water level
varies from 1.15 to 3.64 mbgl.
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Figure 4.5: Hydrograph of Sardega dug well, Dist Sundargarh.

48 WATER ENVIRONMENT

The water quality characterization has been conducted by collecting water
samples from the surface water of the forest area. The various purposes of surface
water monitoring are to assess the waler quality characteristics for critical
parameters; to facilitate predication of the impact on water quality by the area.

4.81 METHODOLOGY

The grab sampling method was adopted for the collection of the surface
water samples from different sources of water bodies.

Three nos. of surface water were collected as representative samples to
assess the water quality of the area during the study period. The sampling
locations were selectad from the available water body in the area. Thase samples
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were analyzed as per the “Standard Method for the Examination of Water & Waste
Water” published by the American Public Health Association (APHA: 22" Edition,
2012).

Samples for chemical analysis were collected in polyethylene containers.
Samples collected for metal content were acidified with 1 ml. Conc. HNO: per liter.
Samples for bacteriological analysis were collected in sterilized glass bottles. Some
of the parameters such as temperature, pH, DO, alkalinity, total hardness and
chloride, etc., which ware liable to change with time were analyzed at the site with
the help of an analytical kit, and one set of "Preserved” samples were brought to
CMPDI's laboratory at Ranchi for detailed analysis of the remaining parameters
stated in the tables.

4.8.2 MAJOR INSTRUMENTS USED
*  Double-Beam Spectrophotometer
=  Nephelomeater
«  Atomic Absorption Spectro - Photometer
«  Conductivity Meter
= pH Meter
. Analytical Balance (Mettler)
«  BOD Incubator
. High Speed Centrifuge
« Oven
. Muffle Fumnace

» lon Chrematography etc.

4.8.3 RATIONALE BEHIND SAMPLING

Any adverse impact or pollution consequence of water will have a serious
effect on the environment. Thus, to assess the surface water quality, samples from
different water bodies were collected from 2 different locations and analyzed for
physicochamical and heavy metal parameters.
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484 Sampling Locations
Details of sampling location are given :
Sampling Location for Surface Water

Sl. No | Name of Sampling Locations

01. SWVW-1
0. a2

Fig 4.7: Water Sampling locations

485 CHARACTERISTICS OF SURFACE WATER SAMPLES
The Physicochemical characteristics of three nos. of surface water

samples collected locations have been presented here under:
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#  Physico-Chemical Characteristics Of Surface Water Quality
(Wherever not specified, characlenstics are expressed in mg/f)
Date of Sampling: 29.04.2022

SN Farameter Sampiing Stalions Detret BES Swandard & Meehod
| 1 .i 3 Tl i
1 | Amenic (o5 As). mgl. Max son0n | eomoa | T
1 BOD (3 days 27°C |, mipg), M 56 54 100 E;MEHJ:E F.HT
3 Cacmilismdzs Cd), mg/l. Max <0.0004 | <0.0004 U .n:;g:hmmﬂw
4 | Chioriges (ay Cl), mgi Max 8 10 00 ﬁ;ﬂ]&'ﬂ (TN Eah
- 5 i FITr R a
- Cupper [as Cuj, mgl, Max 002 @002 a2 Ea:ﬁwﬁlmnlu
i | Disolved Oneygen, min, | E.4 6.2 (1] I3 JOT57E: Ehll R2i)d
T | Fluorde [5x F) mg/l. Max 027 0.28 [TH ;TH a
8§ | Heswvalest Chromdum. mg'l Max <0.01 <0.01 nm Al A, m. :
¥ | lIron (23 Fe). mg/L hex <004 .04 fi 4 ﬂ!':fs:!.ﬂ-lﬂﬂ - i
- - Jﬁ'-_*lﬂﬂ_
Lead fas Pl mg'l, b <0001 | <0001 Ul i.H-M.hi m;ﬁ
11 | Mitraie (as N0 ). mg], Max | <ts <08 .50 APHA. Thrd Tt OV -
12 pld Al E.ET 6.61 10 WA L'i_l:'.l.'l:-l'ilﬂ
= Fbm'“ “"":um"';h <0.001 | <0001 e %wa"
14 | Seleniumn (s Sed, mpl, Max | <0.0005 | <0.0005 0005 ‘lf;%ﬁm
15 | Sulphote {ns $04) mg'l, Mex | 87 51 | 700 T.um I3vd B
= , ; i m%m.ﬂ_
16 | Tatal Dhssabved Solids, mg/'l, Max ] 104 12 1 2400 < FUNTTL me
17 | Tota! Suspended Solids, mp/l. Max | . ¢ 389 L0.00 »Em
Zing [as Zn). mgl, Max 0.006 0.021 0,005 “’E mr: aeu

486 RESULTS & DISCUSSION

The physicochemical characteristics of the surface waler samples collected
from the 3 locations have shown great resemblance with respect to the
characteristics like temperature, turbidity, pH, color, odor, chloride, sulphate, total
alkalinity, total hardness, TDS and heavy metals, etc.

From the results presented above in, it may safely be concluded that the
Physico-chemical charactenstics of the surface water samples had a good

resemblance with respect to almost all the parametars.
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4.8.7 GROUNDWATER QUALITY

The suitability of groundwater for drinking/irrigation/industrial purposes is
determined keeping in view the effects of various chemical constituents present
in water. The ranges of different chemical constituents present in groundwater in
nearby village Lepripada is given in Table 4.8.7 A

Table - 4.8.7.A
Groundwater Quality Data
Indian Drinking Standards
__{IS-10500):2012
Village
Lepripada Acceptable Permissible
Dug well |
Date of Sampling | Apr-2019 |
pH 8.1 . 6.5-8.5 No Relaxation

EC (uSicm at 25°C) 350 - .

TDS (mgiL) 178 500 2000
TH (mg/L as Ca
( c"éa:. 158 200 600
TA (mg/L as Ca

{ -::%IE] 161 200 600
Ca (mg/L) 33 75 200
Mg (mgiL) 18.4 30 100

Na {mgiL) 8 - -

K (mgfL) 3.5 . .

CO3 (mgiL) ] - -

HCO3 (mg/l) 1898 , - 3
CI{mgiL) 12 250 1000
S04 “(mgilL) 1.2 200 400
F (mgiL) 0.36 1 1.5

Source: CGWE

It is cbserved from the table, that groundwater in the village nearby to the
study area is fit to be used for drinking purposes.

The suitability of groundwater for lrngation purposes is an important aspect
in this study. Good water quality promoles better planl growth. But when
concentration of ions, are found in excess in the water, it affects the plant growth
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and reduces the plant yield. Sedium Adserption Ratic (SAR) SAR is an expression
pertaining to cation makes up of water and soil selution and is used for characterizing
the sodium hazard of irrigation water. The main problem with high sodium
concentration is its effect on soil permeability & water irrigation. Sodium also
contributes directly 1o the total salinity of the water and may be toxic to sensitive
crops such as fruit trees. SAR s calculated from the following equation-

SAR = Na*/((1/2{Ca* + Mg**}}"? ),
where Na*', Ca** and Mg* are all measured in meg/L (milliequivalems per liter).

The SAR value for Lephripada (1.B) also the EC (uS/em)at 25°C s in the

range less than 500, Therefore, the groundwater in the region is considered good
for irrigation,
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CHAPTER-5
SOIL MOISTURE INDEX AND SOIL LOSS ESTIMATION

5.0 DRONE SURVEY

In Siarmal OCP of Mahanadi Coalfield Limited, UAV based survey for the
generation of high-resolution orthomosaic images, DTM, D5M, and contour map of
the proposed area for SMC study was done, The study area has been selecled
after a discussion with DFO and the total area covering 357 Ha lies in the forest
area near Sundargarh and Jharsuguda district. The bounding coordinate of the
area falls between longitude 83 40' 32.4211" E to 83" 42' 08.3763" E and latitude
22° 05 24.5211" N 1o 22" 06" 43.3536" N. Location of the study area for UAV
survey has been illustrated in the map (Fig 5.1). GCPs have been precisely
measured on the ground using Spectra SPS0 DGPS, and the post-processing of
the data has been done using Survey office software. As the area lies in the forest,
a number of GCPs had been restricted by approachability issues.

&

Fig 5.1: Location map and GCP plan of the study area
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51 METHODOLOGY FOR DRONE SURVEY
Small category survey-grade UAV with Post Processing Kinematic (PPK)
with almost 40 min endurance along with a 24MP camera as payload has been
used by AUS for this project (Fig 5.2). The lotal weight of the drone was about 3.6
kg and it can cover approximataly 1.5 sq km area in a single flight.
Considering the ftopography and forest cover in the area, Drone based
optical sensor was used for accurate results.

Fig 5.2: AUS's Insight 2.0 PPK

Flight planning has been executed prior to the drone survey. For this, KML
of the study area has been prepared using Google Earth (Fig -5.1). Then GCPs
planned in such a way that it should be approachable and well distribuled within
the study area. Proper marking of GCPs has been done on the ground so that later
they could be identified in the drone image alsc (Fig 5.3). The below image is
showing one GCP marked as a white cross at the top right comer of the image.
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-

Fig 5.3: Sample drone image of the area

The take-off location or the home location has been chosen on a flat open
surface near the study area. The radio antenna with a signal range of 4 km and a
ground control station has been set up near the home location, From east to west
the study area seems to be extended approx. 2.5 kms. Hence, one flying point has
been carefully chosen in such a way that UAV can cover the entire area, without
having signal loss with the Ground Control Stations (GCS). After planning and
placing all the GCPs in the ground, flight planning has been done using Skylink
Mission Planning software. A sample drone image showing the trees and river has
been shown below (Fig 5.3).

The final flight plan has been uploaded in the drone autopilot before every
single flight. After completion of a single flight, the POS data, which stores the
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positional information and image timing in excel format has been downloaded from
the drone autopilot. The images from the memory card have also been copied and
stored sequentially in a folder. All the images acquired through the UAV survey
have been processed using Pix4D software. DGPS location of the GCPs has been
used during data processing for geo-referencing of the images and generation of
orthomosaic(Fig 5.4) as well as DTM. DEM extraction has been done by Micro
Station software,

Fig 5.4: Orthcmosaic of the study area
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A contour map of 5m interval has also been generated as the final output

(Fig 5.5).

Contour Map
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Fig 5.5: contour map of the study area
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5.2 LAND USE OF STUDY AREA

The proposed area for soil moisture conservation is around 357 Ha of land
which can be categorized into three main categories based on signatures got
through sentinel images (Fig-5.6). A total of 181.92 ha of land falls in the dense
forest land category where rich vegetation was available, 133.56 ha of land falls
under degraded forest type of land where scattered vegetation has been noticed
and 42.82 ha of land falls under the open land area where very less or no
vegetation was available. Although in the study area seasonal streams were also
present under open land area it cannot be distinguished for land use & landcover
purpose.

- T §irasTra o (-8 3]

Landuse Landcover Map

®

FiE

Fig-5.6 Landuse map of the study area using sentinel satellite image

The drainage map of the study area has been shown in fig-5.7-a. It can be

W-T
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depicted from figure 5.7-a that the flow direction of all the streams is from the
north-west direction to the south direction. Major one stream was present in the
study area; others were only first-order streams. The major stream which is
passing through the study area is the Basundhara River which is one of the major
drainages of this area.

The topography of the study area is undulating. The elevation in the study
area varies from 490 m to 280 m (fig-5.7-b). The western part of the study area is
having a hill due to which it is elevated and the slope is towards the south-eastern
side. Major drainage of the area is governed by the Basundhara River.

wwrn wrarry arvowe e e
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Fig-5.7(a): Drainage map of the study area
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Fig-5.7(b): Contour map of the study area

53 SOIL MOISTURE INDEX

5.3.1 INTRODUCTION

Soill moisture Is a key parameter that directly or indirectly influences the
water cycle. The existence of forest cover and agriculture production mainly
depend on rainfed areas as weall as imigation practices of the area. Climate change
and the trend of increasing temperatures have a significant impact on forest cover,
It s inked to various hydrological phenomena, such as drought, climate, and
vegetation. The data collected for soil moisture analysis taken below the surface
over the long term as well as higher temporal and spatial resclution data are
valuable for assessing the extent and severity of drought guite accurately. Surface
soil moisture is very sensitive and varies with space and time. Various studies have
been done to assess soil moisture. Two methods of soil moisture measurement
through remote sensing are based on the microwave part of the electo-magnetic
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spectrum and thermal, infrared observation.

In situ measurements can provide an accurate estimation of soil moisture,
but they are both time-consuming and expensive, and enly represent a simall area
{a few square decimsters). Nevertheless, a number of sirategies can be adopted to
upscale the spatially sparse ground-based cbservations, which are invaluable for
calibrating and validating land surface models and satellte-based soil moisture
retrievals,

The soll moisture index (SMI) is defined as the proportion of the difference
between the current soil moisture and the permanent wilting point to the field
capacity and the residual soil moisture. The index values range from 0 to 1 with O
indicating extreme dry conditions and 1 indicating extreme wel conditions.

5.3.2 METHODOLOGY
The scil moisture index is based on empirical parameterization of the
relaticnship between land surface temperature (LST) and nomalized difference
vegelation index (NDVI) and calculated using Equation (5.1)
SMI = (L5Tmax = LSTWLSTmax = LSTmin) 5.1)

where L5Tmax and LSTmin are the maximum and minimum surface temperature
for a given NDVI and L5T is Land Surface Temperature. The surface temperature
of a pixel for a given NDVI is derived using remote sensing data. LSTmaox and
LSTmin are calculated using Equations (5.2) and (5.3), respectively.

LSTmax = al = NDVI + b1 5.2)

LSTmin = a2 = NDVI + b2 5.3)
where al, a2, »1, and b2 are the empirical parameters obtained by the linear
regression (a present slope and b present intercept) defining both warm and cold
edges of the data. First step in SMI calculation is the conversion of digital number
(DN) to spectral radiance (L Wim2/srfum) using Equation (5.4):

L= L¥T'min + {{{LSTmax = LSTmin)/(QCALmax = §CALmin)) * (DN = QCALmin))
—{5.4)

where, L5Tmin and L5T'max are spectral radiance calibration constants (Table

V=10



Chapier-5 Sof Molsture fndex and Soi loss estimation

5.1); QCALmax and JCALmin are the highest and lowest quantized calibration pixel
values, and DN is the Digital Number.
Table 5.1

Spectral radiance (Lmin and Lmax) values for
thermal bands of Landsat imagery.(May-2022)

Landsat 5 {Band 6) Landsat 8 (Band 10 and 11)
Radiance Radiance Radiance Radiance
maximum Iminirmum maximum minimum
1.238 15.303 0.1003 22.0018

Two inputs must be calculated (LST and NDWI) to be able to calculate
LS8Tmax and LSTmin. LST (K) is calculated using Landsal 5 and Landsat B
Thermal bands using Equation (5.5):

LST = Th1 + (A * THC2) * In (g)] (5.5)

where Th (Equation (5.8)) is At-Satellite Brightness Temperature, A is the
wavelength of emitted radiance, £2 = 1.4388 * 10 m K and it is presentad with
Equation (5.7) and E is emissivity (typically 0.85).

Th=(K2/(In (K1 * e/l + 1)) (5.6)
where K1 is the sensor-dependent calibration constant 1 and K2 is the sensor-
dependent calibration constant 2 (Table 5.2). E is emissivity (typically 0.85), and L
15 the spectral radiance.

C2=hscls (5.7)
where, h s Planck's constant = 6.628 = 107 J s; ¢ is the valocity of light = 2.998 =
108 m/s, and s is the Boltzmann constant = 1.38 x 10™2 J/K.

Table 5.2
Landsat 5 and 8 thermal infrared (TIRS) thermal constant
Landsat 8 (Band 10) Landsat 8 (Band 11)
K1 K2 K1 K2
77488 1321.08 480.89 1201.14

V=11
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The ratio of the reflectivity differences for the NIR and the red band to their sum
(NDW) is calculated using Equation (5.8) :
NDVI = (NIR = Red)/(NIR + Red) (5.8)

The final step in the data collecting is the determination of empirical
parameters by linear regression. To do so, statistical software was developed
which was able to process the data for the same pixel from two raster sets, LST
and NDVI

5.3.3 RESULTS AND DISCUSSION

NDVI (Figure 5.8) and LST (Figure 5.9} are calculated based on essential
data to obtain SMI calculation. NDVI values vary in the range of =1 to 1 where
negative value indicate the absence of vegetation or poor vegetative cover, while
positive values show dense and good vegetative cover. LST values are the
temperature of the surface which is measured in *C. The SMI result is accessible
with the values range within 0 to 1, where values close to 1 are reglons with a
lower vegetation cover and surface temperature which indicates that the surface
has low infiltration and present a higher amount of soil moisture. the values close
to 0 are the areas with a major vegetation cover and surface temperature and
present a low level of soil moisture and increased infillration capacity of the soil
surface.

L
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Figure 5.8: Normalized difference vegetation index (NDVI) map.

NDVI valug in the study area is within the range of 0.088 to 0.44 as shown in
Figure 5.8. Land surface temperature (Fig-5.9) value varies between a minimum of 39.35
*C and a maximum of 45.42 “C. The results of the soil moisture index map (Fig-5.10) of
May 2022 indicate the sod moisture index was in the range of 0.43 to 0.64 as classified in
different color gradients. Soil moisture of study is good and further, it can be enhanced by
proposing different types of soill moisture conservation plans. In the study area, some red
zone has been marked as moisture siressed comparad to the other part of the study area,
as shown in Figure 5.10 (red and yellow color). The values near 0.64 (green color) are
forest cover which has good moisture as compared to the rest of the land cover. The
results concluded that nearly 70 percent of the area was close to 0.43, which indicates a
muaisture deficit compared to the other part of the study area in the offseason. As per the
index, value 1 represents a higher presence of water or moisture such as a water body like
rivar or pond, and zero indicates minimum moisture content, such as dry areas. The soil
moisture consarvation activity must be dona in those areas.
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Figure 5.10.: Soil moisture index map of the study area.
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5.4 REVISED UNIVERSAL SOIL LOSS

5.4.1 SOIL EROSION PROCESS

Soil erosion is a quite complex phenomenon that is governed by some
natural processes where the end result is decreased soil fertility, depleted water
quality, and above all reduced crop yields or loss in vegetation. Biophysical factors
that comprise soil, climate, ground cover, terrain, and their interactions modify the
soil erosion process. Terrain characteristics that affecl soil erosion include slope
gradient, slope length, aspect, and shape. The runoff mechanism is greatly
influenced by the slope gradient impact and aspect. As the slope gradient
increases, the infiltration componeant reduces, and generated runoff runs down the
slope, the end result is more erosion. Soil erosion is described as a natural
geomorphic (both ends process whose occurrence on the land's surface is quite
continuous, and above all, it is more frequent and well distributed. This is because
the surface of the Earth is exposed lo water, wind, ice action, and gravitational
forces at various spatiotemporal scales. The soil erosion process is accelerated by
anthropogenic periurbations and improper land-use practices. whose impacis are
felt on soill and the environiment. Farming, habitation, terracing, deforestation, and
overgrazing are some of the activities which lead to increased soil erosion rates.
The soil ercsion process has three distinct phases: detachability, transportability,
and deposition. The soil erosion process begins with detachment, where the
breakdown of soil particles occurs due to raindrop impacl, shearing, and/or the
drag force possessed by wind or even through forces that result from tillage
activities. Detached soil particles are transported and thereafter get deposited as
the force of the eroding agent subsides.

Water-induced soil erocsion is reporied to be the most extensive among the
other soil erosion causes. This form of erosion is much dependent on land cover,
surface gradient, and type of soil. Water erosion has a significant contnibution to
depletion of organic matter content and Important soil nutrients, hence, the
functionality of the soil is largely affected. According to Pimentel, farmlands are
washed at a rate of between 10 and 40 tonnes, which is much more than the rate
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of soil replacement Water erosion has been identified as a worldwide problem
because of the interrelationship between natural resources, population, and climate

change.

§4.2 SOIL EROSION MODELS

Soil erosion models make use of mathemaltical expressions so as to relate
dominant parameters and processes that occur on the land's surface. The
parameters involved include terrain characteristics, soil properties, land usefand
cover, and weather variables. Soil erosion models describe detachment, transpor,
and deposition phases, which comprise the soil erosion process. Soil erosion
models serve as important tools for planning because they enable the prediction of
soil loss. Above all, models create a clear understanding of the entire soil erosion
phenomenon and the resulting impacts. However, the choice of appropnale models
for a particular soil erosion study is based on the cobjectives, cafchment
characteristics, and data available on the model's efficiency. Consequently, models
differ based on complexity, involved processes, and data required to calibrate and
use the model. In this study empirical model Revised Universal Soil Loss Equation
(RUSLE).

54.3 REVISED UNIVERSAL SOIL LOSS EQUATION (RUSLE)

RUSLE model is a good example of an empirical model which is well
recognized, widely accepted, and very much implemeanted in soil erosion studies. It
is derived from the USLE model, and its application spans over 40 years. The
model was designed and developed by a team of high-ranking scientists and some
soil conservationisis having vast expenence in matters relating to soil erosion, It
comprises mathematical equations that quantify the average soil loss on an annual
basis at different geospatial scales. Many researchers had cited it as the best
technology ever for estimation of scil loss in undisturbed areas characterized by
overtand flow, land surface experiencing disturbance, and recently or already
reclaimed lands. Additionally, the model is very well applicable in ungauged
catchments, its demand for data is quite moderate, and above all, it integrates well
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with GIS enabling upscaling of the soil erosion process, The results of the RUSLE
model are a representation of the sediment amount lost from a user-defined
landscape. The superiority of the model is brought about by is prowess in
accounting for different control management actions with minimal data
requirements. The basic assumption that forms the foundation of the RUSLE
model is that detachability and deposition processes are a function of sediment
content. H is argued that until sediment load attains threshold capacity, soil
detachment cannot occur, Therefore, the process of soil erosion is influenced by
the flow carrying capacity and not by its source. Recent breakthroughs in spatial
information technologies have augmented the prevailing methods in monitoring,
analyzing, and above all managing resources. The spatial variation of soil arcsion
risk is brought about by heterogeneity in topography, geomorphology, geclogy,
land cover, soil types, and land use. Such spatial variability of soil erosion
parameters is easily and efficiently handled by gecgraphic information systems
(GIS). The trend has improved the accuracy, costs, and scales of application. The
state-of-the-art technology geographic information system provides essential
mapping interpolation techniques for creating a database that comprises input
datasets for modeling soil erosion. Management of large datasets is made easier
with the use of GIS; therefore, such spatial techniques provide a basis for the
management of land upon the estimation of soil loss rates. In RUSLE, soil loss is
predicited by converting the input data (rainfall data, soil data, digital elevation
madel, and land use) intc a geographical information system format, following
which it is implemented in the gecspatial framework.

Many researchers worldwide have adopted this methodology to carry out
soil erosion studies at different spatial scales. For instance, the following
researchers studied soil loss in catchment areas by applying the RUSLE model,
GIS. and remote sensing. The studies revealed thal, apart from estimating soil
erosicn, the methodology was found to be satisfactory in identifying areas that had
higher soil erosion risks. Further, geospatial tools facilitated the extraction of
important information, which was deemed critical in implementing plans for soil
conservation.
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544 RUSLE Model Parameterization.

The model quantifies average annual scil loss (A) using five important
factors, notably rainfall erosivity (R), soil erodibility (K), slope length and slope
stespness (LS), cover management (C), and support practice (P).

A=RxK=[L5=xCxP (5.9)
Where, A is the mean annual soil loss in thalyr, R is the rainfall erosivity (MJ
mm/halyr), K is the soil erodibility factor (t-ha-h/ MJ/mm), LS is the slope length
and slope steepness factor (dimensionless), C is the cover management factor
(dimensionless), and P is the supporl practice factor (dimensionless).

Rainfall is a precondition for any form of water erosion to materialize. The
amount and even intensity of rainfall are the two important attributes of rainfall,
Waterborne erosion is more pronounced when the two rainfall attributes are on the
higher side. The rainfall erosivity factor (R) quantifies the erosive power possessed
by rainfall, and it much depends on the rainfall's intensity and amount. The R factor
s expressed as the sum of El-values for each particular storm for a year and
averaged over long periods of ime (more than 20 years) so as to accommodate
discernible recumring rainfall patterns. The abbreviation El refers to the product of
energy and maximum intensity of rainfall in 30 minutes, The amount of soil loss is
proportional to the product of the total storm's energy, E (MJ/ha), and the storm's
maximurm intensity in a time of 30 min, 120 (mmdh). The resulting product is known
as the EI30 index or commonly as the storm erosivity index expressed in
MJmm/hamh, The storm erosivity index reflects the amalgamated effect of soil
particle dislodgement and runcff transportability to cause net erosion. The mean of
the annual sums for the period under consideration gives the rainfall erosivity factor
(R factor). Different researchers have developed equations from which the R factor
has been derived and applied in different regions. For India following equation
(5.10) can be used:

R=50+0389xP {5.10)

Where, P is annual rainfall in mm

V=18
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Table: 5.3 Annual rainfall as per IMD (30-year average)

SUNDARGARH

DISTRICT Rainfall in mm
JANUARY 14.50
FEBRUARY 16.00
MARCH 14.30
APRIL 14.30
MAY 42.30
JUNE 218.30
JULY 376.90
AUGUST 352.80
SEPTEMBER 185.60
OCTOBER 82.70
NOVEMBER 11.50
DECEMBER 7.50
Mean Annual 1317.80

5.4.5 SOIL ERODIBILITY FACTOR (K).

Different soils show varying degrees of resistance to water-related erosion,
Soll erodibility is an essential requirement when estimating soil loss and also when
implementing soil conservation activities. The characteristics of soill and its
properties have a pronounced influence on soil erosion. There is effect is well
represented by the soil erodibility factor. Hence, the K factor is affected by a varnety
of the soil's physicochemical properties. The K factor s simply defined as the
inherent susceptibility of soil-to-soil erosion. The RUSLE model identifies the
distribution of particle size, permeability, organic matter content, and structure of
the soil as the crtical physicochemical properties which affect erodibility.
Cuantitative determination of physicochemical properties of soils is camed out
using conventional procedures in laboratories. Generally, soils that have low silt
levels have less erodibility regardless of high fractions of both sand and clay.
Different K factor algorithing have been developed and applied based on suitability
and requirement (Table 5.4).
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Table: 5.4: K-Factor for different soll type

SIno | Type of soil | K- Factor |
1| Sand 0.02
2 Low Clay 0.05
3 High Clay 0.15
4 | Sandy Sqil 0.1-0.2
5 Silty Clay 0.26
5] Silty Loam 0.25-0.4
7 Silty Soil 0.4

54.6 TOPOGRAPHIC (LS) FACTOR

Slope length and slope steepness is the other main factor for estimating
the soll loss which measures the sediment transport capacity of the flow. LS does
not consider the 3D complexity of the topography but simply assumes soil loss
increases with slope length and/or upslope contributing area. The LS- factor is
calculated based on Eq. (5.11):

L5 =.rh-.|m.l..m--'-§'!%'- 'j“-|' sl Segee) |
o - 5.11

The slope length (L) and slope stespness (S) define the landscape’s
topography, which mostly influences the extent of soil erosion. L and S are the two
most Important parameters with regard to soil erosion modeling and most
importantly when calculating the transporting power of surface runoff. The LS
factor, therefore, combines the effects of slope length and slope steepness, both of
which account for the landscape's topographical effects on erosion. Hence, terrain
effects on erosion processes are accounted for by the LS factor within the RUSLE
model. Soil erosion is noted to increase when both the slope angle and length
increase. The is explains the sensitivity of terrain effects on soil erosion, and

therefore determination of the LS factor needs to be accurate,

54.7 COVER MANAGEMENT FACTOR (C).
Vegetation cover ranks second behind terrain effects in influencing soil
erosicn rate. The parameters that define vegetation cover are mainly ground cover
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and plant canopy cover, respectively. Spatial distribution of vegetation cover
fraction requires accurate estimation and is of utmost importance in soll erosion
matters. Vegetation cover prevenits the soil from the impact of raindrops by
dissipating the amount of energy they possess before reaching the soil surface.
Moreover, vegetation cover intercepts rainfall, thereby encouraging more
infiltration. In the RUSLE model, vegetation cover effects are accounted for by the
cover management factor (C). The C factor is defined as the ratio of soil lost from
cropped land under specified conditions to that lost from bare soil. it is much
influenced by vegetation lype, growth stage, and percent cover. The crop
management factor is indicative of the influence of vegetation cover and specified
management practices on soil erosion. The values have a range of between 0 and
1 depending on land cover types. C factor strongly relates to vegetation cover
because it can be influenced by human beings to reduce erosion. The C factor is
derived based on prior land uses, canopy shading factor, percent soil cover by crop
remains, soil surface roughness, and above all soil moisture. Within the RUSLE
model, the crop management factor is calculated using some empirical
redationships that contain ground cover information. Satellite image information is
an important input in the preparation of land cover maps, and as such, it has
become an integral component in natural resources management. Traditionally, the
C factor values have been spatially estimated by assigning values to land cover
classes identified using remote sensing. Researchers have developed numerous
methods for estimating the C factor based on normalized difference vegetation
index (NDWVI) for the assessment of soil loss using the RUSLE model. These
methods make use of regression analysis to establish the comelation between C
factor values (cbtained from fieldwork or developed guide tables) and NDVI values
obtained from remote sensing images. The regression equations (linear/ nonlinear)
are generated by correlating NDVI values with corresponding C factor values (Eg-
5.12).
C = 0.431- 0.805 NDVI -5.12
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548 SUPPORT PRACTICE FACTOR (P).

Support Practice Factor (P). The support practice (P) factor is regarded as ona of
the most uncertain factors of the RUSLE model. &e support practice factor relates strongly
fo the cover management factor because both reflact positive impacts resulting from
management interventions in controliing soll ercsion. The two factors differ in that the
suppaort practice factor guantifies the effects of some implemeantation that targets reducing
the runoff and eventual soil lozs, The maost common support practices incude the use of
contours, terraces, crop strips, grassed waterways, and cross-slope cultivation. The P
factor is expressed as the ratio between the rate and the amount of soil lost when a
specific support practice Is used and similar soil loss when row farming is executed in an
up-and downslope manner. Typical P factor values range between 0 and 1. A value of 1
comesponds to lands without any support practice (especially grasslands and bare lands),
while values which approach 0 are indicative of landa under specified support practices.
Lower P factor values are indicative of effectiveness in conservation practices.

Table:5.5
Values of Crop Management factor

S.No Cover % Factor
1. 10 0.7
2. 20 0.5
a 30 0.38
4, 40 0.26
- a0 0.20
B. &0 0.15
7. 70 012
8. {=11) 0.10
g. a0 0.085
10. 100 0.075
11. | Waffie wall/ countering 0.45
12. | Grass 0.17
13. | Terracing 0.9
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Fig 5.11 Derived factors for the sludy area

54.9 SOIL EROSION ESTIMATION.

The seoil erosion severity map (Figure-5.12) was generated by overaying
all the parameter layers of RUSLE. Results indicated that the proposed area has a
soil loss with a range of 0 to 118 thalyr. Based on the soll erosion classification
used, the estimated soil erosion was classified into four classes, namely, very
slight (<5 t/ha), slight (515 tha). moderate (15-30 tha), sever (30-50 t/ha) and
very severe (>50 tha) per annum. 83.18% of the area falls in the very slight
erosicn zone although around & % area comes under the moderate to very severe
erosion zone where conservation is required to control soil erosion.

W3
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Fig 5.12 Soil loss from the study area
Table:5.6
Classification of soil loss from the study araa
5.No. h:.:hi::;r in 5;1:::11 AHE.:. in Porcaiitage
1 0-5 Wery Slight 142.62 39.95
2 06=15 ELQM 154,35 43.24
3 1630 Moderate 38,25 10.11
4 31-50 Saver 12.06 3.38
5 51-118 Very Sever .72 272
Total 357.00 100

W24



Eﬁ&ﬁsr—-ﬁ MI:;'EH{JH Measures and Cost Eslimation

CHAPTER-6

Mitigation Measures and Cost Estimation



Chapter-6 Mitigation Measures and Cost Estimation

CHAPTER-6
MITIGATION MEASURES AND COST ESTIMATION

6.1 MITIGATIVE MEASURES
There are three methods for Soil Moisture Conservation (SMC) in the
catchments, namely,
1. Agronomical Measures
2.  Mechanical Measures
# Catchment conservation works other than water harvesting
structures: Those araimplemented to minimize the soil erosion
around the structures. In addition, those are alsoimplemented
to prolong the life span of water harvesting structures (check
dams). Representative conservation works are as follows:
Gully plugging works, contour trench works, terrace works,
contour bunding works, mulching, plantation and filter sirip
works along the river, river/stream bank protection works etfc.
# Water harvesting structures: check dams (construction of
embankment)
3. Mon-structural measures: Land use regulation, public awareness for
the forest, livelihood assistance/poverty alleviation, etc.

6.2 MECHANICAL MEASURES

I. Contour Bund: Contour bunds are mechanical barriers built across
the slope for the safe diversion of excess runoff and retention of
eroded soil. The land area in between the two bunds gets levelled in
due course of time. Due to the deposition of eroded soil along the
bund, the latter takes the shape of a riser, These risers should be
planted with grasses to check their erosion.
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Graded Bunds: The graded bund is a small earthen bund with a
shght grade constructed across the slope for safe disposal of runoff.
The graded bunds are recomimended up to to 10% slope for areas
where annual rainfall exceeds 800 mm, particularly on clayey and
black scils with poor drainage. However, the efficacy of graded
bunds gets reduced gradually beyond the 4% slope. The purpose of
grading is to reduce the velocity of runoff water, for in-situ
conservation of rainwater, and to minimize soil erosion.
Bench Terrace: Bench terraces are flat beds constructed on the hills
across the slope. The height of the riser should not be more than one
meater and the width of the bench terrace depends on the degree of
slope. The bench teraces are important because they promote
uniform distribution of soil molsture, irmgation water, etc. and control
soil erosion. The bench terrace may be table top (level), outward
sloping or inward sloping, with or without mild longitudinal grades. On
steep slopes, it is better to construct terraces on the foothills for
agncultural crops when soil depth is more than one meter,
Half Moon terrace: Half-moon terraces are semi-circular beds of
appropriate diameter with a shape resembling a half-moon. These
terraces are recommended for fruit trees or other plantation crops on
sleep slopes.
Grassed Waterways: Grasses are well-known for their soil binding
characteristics. They are most effective in moderating the flow and
reducing the erosive velocity of runoff water, particularly on the ralling
topography. The runoff water moves with high velocity down the
slope, carrying with it soil and nutrients. If some suitable grasses are
planted on the runoff route or natural channels, the soil and nutrient
lossas can be reduced. These grassed waterways are laid on the
natural drainage lines in the watershed, Stiling basins or waler
ponds are constructed en roufe at appropriate locations, with earthen
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and boulder pitched bunds for the retention of runofi water. By

reducing the wvelocity of runoff water, erosion losses can be
minimized.

Water Harvesting Ponds: \Water harvesting structures can be dug
out for retaining runoff water on a seasonal or perennial basis. These
are generally constructed down the slope. Earthen dams should be
used for retaining silt load at an appropriate location on the slope of a
watershed. The water thus harvestad or stored can be used for
pisciculture and other purposes.

Conservation Bench Terraces (CBT): These are usad to stabilize
the yield of rainfed - crops by inter-field water harvesting. A part of
the field is leveled to retain the runoff originating from the rest of the
field.

Gully Control Structures: Gully control structures are provided to (i)
reduce the erosive velocity of runoff water, (i) faciltate the
establishment of vegetation, and (iii) provide protection at points that
cannot be adequately protected by other methods. Loose boulder
check-dams perform well in gullies that do not carmy much runoff and
it also helps in silt deposition, thereby helping the stabilization of gully
beds. Permanent gully control strati-fifes are constructed to control
the overfalls either at the gully head or in the gully bed. Erosion fram
the extending heads and sides of the gully and main channel are tha
major sources of sediment. There iz also a need to construct
diversion bunds to divert surplus water to water harvesting structures
or to the grassed waterways.

Contour Trenches: Contour trenches are dug out, piling up the
dugout earth on the lower side of the trench, for trapping, sediment,
and runcff at the early stage of their movement. These trenches also
improve soil meisture and favor the guick growth of trees and
grasses.
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X, Stream Bank and Torrents Control: The vulnerable stream banks

should be protected by providing spurs and retaining walls, etc. To
control torrents, structures like bar-rages, paved channels, etc. need
to be provided.

AGRONOMICAL MEASURES:

For preventing soil ercsion on cultivated lands, proper choice of crops and

cropping patterns is necessary, particularly on hill slopes. The protection through

the vegetative shield, forest cover, grasses, crops and mulches, etc. are some

important measures to prevent soil erosion. Such protection by absorbing the

energy of rain impact prevents the loss of both water and soil. The following crop

management practices can be useful in minimizing the erosion of soil and

nutrients,

Cropping Systems — Crops with the abilty to develop canopy quickly
provide early protection to the soil. Inter-planting of erosion-resistant crops
like cowpea, soybean, etc. are also useful. Strip cropping of erosion-
resistant legumes along with cereals can conserve rainwater and reduce
the velocity of runoff.

Crop Geometry — |t is essential to manipulale the crop layout in the field
in @ manner that may prevent soil erosion. Closer spacing of rows across
the slope can help in this regard.

Contour Cultivation — Conlour cultivation reduces the runoff to a large
extent, thereby reducing the soil and nutrient losses. Contour cultivation, as
well as furrows and ridges, have been found useful.

Low-intensity tillage favors the consolidation of soil through better structure,
infiltration, and pore distribution. This imparts erosion resistance. A study of
the conventional method of cultivation of maize 'with- zero tillage, with or
without live mulch, has shown that runoff and soil losses are greatly
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reduced with low-intensity tillage.

V. Grasses - Grasses are perhaps the best friend of soll conservationists. Low
and evenly distnbuted canopy and fibrous root systems with much binding
capacity make grasses highly effective in controlling soil erosion. The
performance of various grass species in controling filling secil erosion and
runoff losses at 9% and 11% slopes. The selection of grasses should be
based on their production potential considering edaphic conditions and local
preferences.

VI.  Mulching: Mulching is the placement of any organic or inorganic material
aver the top of a soil surface to protect it. Some of the benefits include
reduced soil erosion, less compaction, moisture conservation, increased
control of soil temperature, and a reduction in weed growth,

Vi
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6.4 CONTOUR TRENCH WORKS
6.41 OBJECTIVE/IFUNCTION

The contour trench works are the method of constructing the trenches
along the contour lines of the slope The objectives of tha trench works are to retain
water and sediment on the slope, to increase the water infiltration, to improve local
soil moisture, and as the result, to reduce the runoff discharge and sediment to the
downstream watershed.

There are three (3) types of contour trenches, that is continuous trenches,
and interrupted (line and staggered) trenches. The continuous contour trenches
are essentially used for moisture conservation in low rainfall areas. The staggered
trenches are commonly used in Forest, in consideration of the rainfall condition of
the study area.

STAGGERED TRENCHES

=
':‘::E._::__:_.l::ﬂ &
mﬁh&ﬁﬁﬂﬁ

CONTOUR _TRENCHES

&L m re—

—

Fig. 6.1 Continuous and Staggered Contour Trenches
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6.5 MULCHING

Mulching is an SMC practice in which a covering of cut grass, crop

residues, or other organic materials is spread over the ground between rows of
crops or around the trunks of trees. This practice helps to retain soil meoisture to
intercept the direct impact of raindrops on bare soil to reduce runoff and soil loss,
to prevent weed growth, to reduce labor costs of weeding and enhance soil

structure.

6.5.1 CLASSIFICATION OF MULCHES

(A)
a.

(B)

On the basis of organic matter

Organic mulches: Organic mulches can be made of naturally
gccurring various substances which contain organic matter in it
Common examples of organic mulching are bark clippings, grass
clippings, compost, dry leaves, straw eic.

Inorganic mulches: Inorganic mulches are made up of inorganic
substances which do not contains organic matter in it. Inorganic
mulches include stones and gravels, polyethylene films, landscape
materials, and rubbers.

On the basis of living matter

MNatural mulches: Natural mulches are generally made up of
naturally occurring materials. Organic mulches are also known as
natural mulches. No prerequisite for the replacement of natural
mulches because it decomposes readily.

Synthetic mulches: Synthetic mulches are made of arificial non-
living substances. Various types of synthetic mulch maferials are
available in the market for use in crop fields such as plashe films,
plain and ciled paper, spun materials etc.
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6.5.2 ORGANIC MULCHES

Organic mulches comprise matenals like animal compost, grass clippings,
straw of various crops, dried leaves, tree bark clippings and sawdust. It has an
easily degradable capacity bacause nature of appealing slugs, insects, and worms
that eat them and help them in rapid degradation, which results in the addition of
some quantity of nutrient and organic material in the soil. Organic mulch has a
large number of helpful features. Some of them are: soil moisture conservation by
reducing the rate of evaporation, moderates scil temperature, lessening soil
erosion, hindering the growth of weeds, cheers the growth of beneficial soil bio-
organisms, and diminishing the blowout of soil-borne pathogens. Organic mulches
after decomposition over time improve soil structure and increase the nufrient
content of the soil. The illustration of different organic mulches and their usagas
are given below:

(A) Bark clippings

Bark clippings are long-lasting materials and permit appropriate
aeration of the soil. It can be used properly in dry as well as wet
regions and has more water holding capacity. In the wet region, if
rain is too much the wood bark will reduce waterlogging condition
after absorbing the excess water and if rain is too little, the wood bark
will release the holding water, providing water to the plants in dry
times also.

I.  Bark (hardwood):

Hardwood bark clipping is the dervative of paper and
timber industries and differs in sizes ranging from chips to bigger
nuggets. It is mostly used nearby the shrubs and trees. Both colored
and natural varieties of bark are obtainable. Colored varieties are
generally a mixture of recycled wood waste comprising non-natural
percxides. Hardwood bark clippings have more nutrients than
softwood but bark clippings are not effortlessly and plentifully

vi-8



Chapter-6

(B)

(C)

(D)

Mitigation Measures and Cost Estimation
available and also phytotoxicity is caused by some bark products.
These barks are slightly alkaline in nature.

Il. Bark (softwood):

It is similarly a derivative of the wood and paper Industries.
A common example is pine bark and it is commonly used under large
shrubs and trees. It is somewhat acidic in behaviour and takes more
time to decay. These barks are obtainable in several sizes and
generally applied to 2 to 4 inches of depth.

Tree waste:

Genarally, this mulch outcome from larger lumps of imbers. At the
time of decomposition, the fresh tree chunks will utilize larger sums
of nitrogen inside the soil. This type of mulch is specifically useful for
making pathways.

Leaf muleh:

Leaves are decent for mulching which is easily and profusely
available. However, leaves are good for shielding inactive plants
during the winter season by keeping them warm and it helps in
starting germination throughout the winter season but they may be
blown away even by the little speed of wind due to its lightweight.
Bark, stone, or any other material which are useful in reducing wind
speed, should be used to lessen these problems. It can be made at
home by composting shredded leaves. Leaf mulch can be used in all
types of gardens. Leaves infected with dizease should be disposed
instead of composting. The proper thickness of the leaf mulching is
about 3 to 4 inches,

Grass clippings:

Grass clippings are effortlessly and profusely available muleh
materials in agriculture. It provides some quantity of nitrogen and
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organic material into the soill if freshly incorporated in the soil. If
green grass clippings are added to the soil, it can develop its root
system and can create damage to the growth and development of
crops. So, the use of dry grass is more favourable as mulch material.
Grass clippings should be spread in thin layers for better results
across perennial and vegetable beds and concave at the end of the
growing season. Before adding extra layers lel every layer dry. Grass
clippings will mat if a thick layer of clipping is applied instead of thin
layers. Grass clippings were taken from lawns which are freated with
insecticides or herbicides never be used. It should apply at a depth of
2 10 3 inches.

Composted animal manure:

The composted animal manure is an excellent choice for mulching
material which advances the soil health, increases the population of
microbes or bic-organisms, and adds nutrients to the soil. Compost is
slightly acidic in nature. Compost does not have a better capability of
weed suppression which is one noticeable drawback of composted
animal manure. The use of fresh manure in crop fields sometimes
results in the buming of plant roots. Before using as mulch manure
should be well decomposed at temperatures between 54°C to 60 "C
for a minimum of one week and 4 to 6§ months of composting o
eradicate potential disease micro-organisms. It is too used as
mulching material in various nutrient-consuming florae like roses. 3-4
inches of depth is favourable for compost used as a mulch.
MNewspaper:

Newspaper mulching is helpful in adding some organic matter to the
soil and controlling weeds. A thickness of 1 to 2 em of newspaper
sheet is required for mulching and the edge of the paper should be
fastenad with stones, gravel, pebbles, etc. Suppression of weed is
done by the layers of white and black newspapers. Apply 2 to 3
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layers of newspaper at a time and cover it with leaf mulch or grass
clippings or any other organic materials so that it cannot blow away
by the winds. Newsprint will ultimately decay and can be merged into
the soil.

(G) Straw mulches:
Some examples of straw mulches are groundnut shells, cotton
shells, Straws of paddy and wheat, crop stubbles, etc. which are
used as mulches for moisture conservation on the soil surface. Even
though nutrient content is less in straw but soil converts more
productive after the decomposition of straw mulches. Straw mulches
reduce the amount and rate of evaporation and lessen the amount of
energy captivated by the soil.
(H) Sawdust:
Sawdust is obtained from the wood and furniture-making
industry and is very deprived of nutritive value. It is slowly
decomposable. it is acidic in nature so it should not be used in acidic
soils.
6.5.3 BENEFITS OF ORGANIC MULCHING
A vital role is played by organic mulch in reflecting sclar radiation. It
reduces the rate of evaporation and keeps soil cooler. Prevent germination and
growth of weeds, lessens erosion of soll, reduces runoff, increases moisture-
retaining power of the soil, improves infiltration and percolation of water, advances
the soil condition, makes soil porous, and augments better growth of roots. It can
also maintain the soil temperatura.

6.54 INORGANIC MULCHES

Inorganic mulches are commonly used to obstrucl the gemmination of
weeads and are also used for decoration. Inorganic mulches like stones, gravel,
and rocks do nol decompose voluntarily, so they do not participate in improving
soil conditions but bio-degradable and photo-degradable plastic mulches are
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readily decomposable and improve the soil condition as well after decomposition,
because they are made from plant sugar or starches. Heat can be absorbed and
reflected by rocks which are useful in dry and hot environmental conditions.

6.5.5 DISADVANTAGE OF INORGANIC MULCHING

Inorganic mulches, except in biodegradable plastic mulches, do not
augment any nutrient in the scil because they do not decompose. In several
cases, inorganic mulch will get damaged by the sun in several cases and starts
looking damaged with time. It can increase the temperature of soil if established in
large areas. Inorganic mulches like rubber may create harm to plants as it is toxic
in nature.

6.6 SUGGESTIONS AND RECOMMENDATIONS

The soil of the proposed forest area is having less organic content which
resulls in less soil moisture. Therefore, il is proposed o use an agronomical
measure like mulching from locally available materials like straw, dry leaves,
gtubble, or similar materials.

6.6.1 MECHANICAL MEASURES

A.  Contour Trench: § number of trenches of size Lm x1m W = 0.6m D
shall be constructed along the specified contour as shown in (Fig.
6.2). The details about the length and latitude and lengitude of stating
point and end point is given in table no-6.1.
Table: -6.1 Details of contour trenches with GPS location

SNo | Name | Lengthinm | X Stat | Y. Stat | XEnd | Y_End
1 CT-1 1425 B3.67a718 | 22.101851 1' 83685433 | 22006973
CT-2 2720 BI.ETEITT | 22.105038 83686058 | 22006548
CT3 | 4000 | 83681617 | 22.108888 | 83.686877 | 22.005033
cT4 1360 | B3,685338 | 22.110121 | 83.698181 | 22.107433
CT5 | 2100 | 83697677 | 22.104403 | 83.688549 | 22.004522

| ke | B3 |
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Pty

- Legend
Conims  Trencihes
. RL 30 M1
AL -3

— AL 380 m

| —— AL m
E Enety hisa

e

Fig 6.2: Figure showing proposed location of Contour trench

B. Check Dam: 10 nos. of check dam of different size have been
suggested L x 0.5 m W x 0.6 m H shall be constructed across the
stream at the location specified in table 6.2 and alsc shown in
Fig.B.3. The length of check dams are as given below:

A)15 m-1Nos
B)25 m- 1 Nos
C) 30 m- 2 Nos
D) 40 m- 6 Nos

Vi-14



Ch -6 Mitigation Measures and Cost Estimation

Table: -6.2 Details of Check Dams with GPS location

El'j_q_“ Name Lengthinm | X Centroid ?_Enﬂlf_.
1 Co-1 15 B3.686704 22.108004
2 CD-2 25 B3.689597 22108236
3 CD-3 40 83.693416 22.106401
4 CO-4 a0 B3.696619 22105721
h CD-5 30 83.6982 22.1035968
& CO-6 40 B3.608024 22101157
T CD-7 40 83508814 22.0%312
8 cD-8 40 83.899105 22096251
g co- 40 B3.700609 22083336
10 CO-10 40 83.700553 22091112

Fig 6.3: Figure showing proposed location of check dams
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C. Catch Pit/Recharge Pit: A total of 6,000 Pit of size 2m L » 1m W x
0.8 m D shall be constructed across the slope af a spacing of 5 m
and verticalicross interval of 100m approx. Typical arrangement of
recharge pit has bean shown in figure-5.4.

ITarIE [Tl s ] [EES T LT

Typical Plan for Recharge Pil

Legend
Rackag pid |
| P _Pi iE
: [ s f [E ] Ll & B s |
eraimr Cardin wrtw arwy

Fig 6.4 Figure showing typical arrangement of recharge pit (not to scale).

D. Surface Pond: Two nos. of surface pond with stone pitching of size
S0mL=x30mW=x25mD and One No. of size 30m L x 30 m W x
2.5 m D shall be constructed at the location specified in table 6.3 and
also shown in Fig.6.5

Vi-16



Ch -6

Table: -6.3 Details of Ponds with GPS location

Mitigation Measures and Cost Estimation

SNo | Name | X_Centroid Y_Centroid
1 P1 g3.685137 22098436
2 P2 §3.680445 22.106804
3 P3 §3.680852 22110804

Design Criteria

Two Pond in study area has been suggested of capacity of 3300 cum capacity
(free board of 30 cm) and one pond of capacity 2340 cum. The total water
collected in the proposed ponds through rainfall will be around 200 cum/iyear. The
calculation has baen shown in table 6.4

Table 6.4: Capacity of Proposed Ponds

A (in I {inm
Fond C m{zl} nn;:i:nl Iy} {m:u'?rmr;u
P1 1.00 1500 0.1317 197.55
P2 1.00 1500 0.1317 197.56
P3 1.00 200 0.1317 118.53

The rest water in pond will come through surface run-off from the micro-
watershed, The calculation for each micro-watershed is given in table no- 6.5. Inlet
for each is proposed in south direction considenng the slope of the micro-
watershed. The excess water of micro watershed will join the stream through
natural slope of the area.

Table 6.5: Water discharge from micro-watershad.

Pond Cocflicent | Atea ‘Efﬂ“:‘;“““ m{i;':'lhr:: 0 Q (mPiyear)
(C) annually)
P1 0.30 130000 0.1317 5136.3
P2 0.30 70000 0.1317 2765.7
Pa 0.30 30000 0.1317 1185.3
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ey el wred ey

Fig 6.5: Figure showing proposed locations of Ponds

6.6.2 AGRONOMICAL MEASURES:

A. Mulching: Organic mulches comprising of malerials like animal
compost, cow dung, straw of various crops, dried leaves, or similar
locally available material of 50 mm thickness shall be applied over an
area of 183.88 ha land specified in table:8.8 and also shown in
Fig.6.6
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Ch -8 Mitigation Measures and Cost Estimation
Table 6.6: Mulching Area

S.No | Name Area in Ha
1 M1 112.80
. M2 71.06
Total 183.86

Mulching Area of Study Area |
l@l

-

Narrw Mes 1 e
W o1mm
| M2 | e

Told | A8 |
Lagend

B ey w

DMH-

E

T e L Arww

Fig 6.6: Figure showing the location of mulching

B. Grassing: Grassing with indigenous grass species over halched
area (10.50 ha) of degraded and open land as specified in Fig.6.7
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Fig 6.7: Figure showing the location of grassing
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6.7 COST ESTIMATE

Table 6.7: Year wise Abstract of SMC Measures

| & Year SMC Maintenance of | Monitoring Total
No Structure SMC structures &
Cost @ 15% of initial = Supervision
year cost @ 5% (in
| Rs)

1 [ 1st Year (2022-23) | 1,84 58.217.00 - 9,22910.85 | 1,93,81,127.85
| 2 | 2nd Year (2023-24) [ 1.79.75,726.00 | 27.68,732.55 10,37,22293 | 2,17,81681.48
" 3 | 3rd Year (2024-25) - 54,656,081.45 2,73,254 57 §7,38,346.02
.4 | 4th Year (2025-26) - 54.65,001.45 2,73,254.57 57.38.346.02

5 | 5th Year (2026-27) = 54 65 ,091.45 2,73,254.57 57,38,346.02

6 | 6th Year (2027-28) - 26,96,358.90 1,34,817.95 28,31,176.85

Total 3643304300 | 2186036580 | 291471544 | €,12,09,024.24

Rupees Six Crores Twelve Lakhs Nine Thousand Twenty-Four Rupees and Twenty-Four

Paisa only
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Ch -8 Mitigation Measures and Cost Estimation
Rate
sl Total Cost (in Location
No. Description Item of Works Unit | Guantity ﬁﬂ: Rs.) Refarunics
2nd Year (2023-24)
. Conlour Earth Work in Soil Cum 2016 181.85 3.65,608.60 R
Tranch | Earth Woek in c 2016 | 35245 | 710539.20 '
Ordinary Rock &m : s
Earth Work in Soil Cum 1125 181,85 204, 581.25
Surface Earth Work in
g Pand Ordinary Rock Cum 1125 352.45 3,98,506.25 P3
Stone Pitching Sgm 423,60 730.2 3.03,312.72
Earth Work in Soil Cum 2400 1B81.85 4 36,440.00
10 Catch Pt [ Earth Work in 3000 Catch Pit
Oirdinary Rock Cum 2400 352,45 8,45 B80.00
| Earth Work in Sail Cum B4 1681.86 16,275.40
Earth Work in
Ordinary Rock Cum B4 352.45 29,605.80
RCC below Plinth Cum 72.00 7718256 | 555 714.00
11 Check | RCC above Plinth Cum | 42000 | 9306 | 11,16720.00 | CD3 CD6.CD7,
Dams CD8,CDs,CD10
Reinforcement for
RCC work of 37.5 Kg 19200.00 B35 18,03,200.00
Cum @& 100kg/Cum
Shuttering Sgm 788.00 809.3 4 67 842 .40
12 Grassing Grassing Sgm | B5000.00 387 20,18, 500.00 G2, G3
Mulching Com | 3550000 | B6.15 34,13,325.00
13 ::'::I'_I’:g Manure Cum | 2750.00 | 229.95 | 6,32,362.50 Mz
Manure Spreading Cum | 2780.00 | 46.15 1,26.912.50
Survey/ Survey/Damarcalion
14 Detiaretion Lis 1.00.000.00
Sub Total As on October 2018 (in Rs.)
1,33,40 427
Current Updated Cost (@@ 24.508% WPI)
1,66.21,105.00
Contingencies @ 3% 4 98, 634.00
ﬁuh {Total) -A 1,71,18,738.00
Escalation Cost for 2nd Year {Assuming 5% Increasa) B.55 0&7.00
Sub (Total) -8 1,78,75,726.00
Maintenance of SMC structures & 15% of initial year cos! 27T AR 73265
Bub (Total) -C - 207 .44 458 55
Supervision & Monitoring , Evaluation & Decumentation Cost @ 5% 10,37 22293
Grand Total (For 2Znd Year) (in Rs.) 217,81 681.48
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Total Cost (in

Description
Mo. 2018) Rs.) Reference
 3rd Year (2024-25) —
Maintenance of SMC structures

14 15% of initial year cost Lis 27,68, 732.55
Maintenance of SMC structunes @)

15 15% of § | year cost e 28,98 358.90
Sub Total (A) 54,85,091.45
Supervision & Monitaring,

Evaluation & Documentation Cost 2,73 254 67

i 5%

Grand Total {(For 3nd Year) (in Rs.) 57,38, 348.02
4th Year (2025-26)

Maintenance af SMC structures 3

16 16% of initial vear cost Liz 27,68, 732.65
Maintenance of SMC structures &

17 15% of S { yoar cost Ls 26,95 358.80
?uh Tatal (A) 54 65 0591.45
Supervizion & Monitonng |
Evaluation & Dacumeniation Cost 2,73,.264.57
@5% ______ .

Grand Total (For 4th Year) {in Rs.) 57.38.346.02
Sth Year (2028-27)
Maintenance of SMC structures &

18 159% of initial year cost Lis 27,68, 732.556
Maintenance of SMC structures &

18 15% of & i year cos! Lis 26,98 358.90
Sub Total (A) 54,65,001.45
Supervision & Monitoring
Evaluation & Documentation Cost 2,73, 254 5T
@ 5%

Grand Total (For Sth Year) (in Rs.) 57,38,246.02
Gth Year (2027-28)
Maintenance of SMC siructures & Lis

%0 | 15% of Second year cost 26,86,358.90
Supearvision & Monitorng
Evaluabion & Documentation Cost 1,34,B17.95
@ 5%

Grand Total (For 6th Year) (in Rs.) 28,31,176.85
Total Cost for 08 years of Project {in Rs.) 6,12,09,024.24
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Table 6.9 Proposed Estimate for Soil Moisture Conservation of the Project

Description

Unit

Qty.

Rate
(Rs.)

Amount
(Rs.)

Earth work in excavalion by mechanical means
(Hydraulic excavatorymanual means over areas
{exceeding 30 cm in depth, 1.5 m in width as
well as 10 sgm on plan; including gefting cut and
disposal of excavated earth lead upto 50 m and
fift upte 1.5 m, as directed by Engineer-in-

charge.
All kinds of soll

Cum

13274.00

181.85

2413875.90

Earth work in excavation by mechanical means
{Hydraulic excavator)/ manual means over areas
iexceading 30 cm in depth, 1.5 m in width as
wall ag 10 sgm on plan) including gatting out and
disposal of excaveled sarth lead upto 50 m and
fift upto 1.5 m, as directed by Engineer-incharge.

Cum

13274.00

352.45

4678421.30

Dry stone pitching 22,5 cm thick including supply
of stlones and preparing surface complete.

Sgm

1553.20

730,20

11341456.84

Providing and laying in position specified grade
of reinforced cement concrete, excluding the
cost of centering. shuttering, finishing and
reinforcement - All work wp to plinth level
1:1.5:3 {1 cement : 1.5 coarse sand {zona-lll); 3
graded stone aggregate 20 mm nominal size}

Cum

100.50

7718.25

775684.13

Reinforced cemenl concrets work in walls [(any
thickness], including atached pilasters,
buttresses, plinth and string oourses, fillets,
columne, pilkars, plers, abutments, posis and
struts etc. above plinth level up to foor five level,
axcluding cost of cantaring, shuttaring, ﬁmﬂ'lmg
and reinforcement

1:1.53 {1 cement ; 1.5 coarse sand(zanea-lll) : 3
graded sione aggregate 20 mm nominal size}

Cum

167.00

9306.00

1554102.00

Steel reinforcement for R.C.C. work incleding
straightening, cutling. bending, placing in
position and binding all coniplete

£6750.00

83.50

22233645.00

Centering and shutterng Including strutting,
propping efc. and removal of form for
Walls {any thickness) Including atlached
pilasters, butteresses, plinth and string coursss
etc.

Sgm

1070.00

609.30

£851851.00
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Description

Unit

Qty.

Rate
(Rs.)

Mitigation Measures and Cost Estimation

Amount

Providing & laying Selection no, 1 grass turf with
earth BOmm io S80mm Ihéickness of exieting
ground prepared with proper level and ramméng
with reguired fools wooden and then rolling the
surface with bkght roller make the surface
emoothen and light walering the samea including
magintenance for 20 days or more 1l the grass
establish properly, as per direction of afficer in
charge

Sgm

105000.00

(36.70 |

1 TR

Mulching of land wusing cow dungidry
leaves/siraw or similar items as per direction of
afficer in charge

81500.00

86.15

B787725.00

10

Supplying and stacking al site dump manure
from approved sowrce, including camage upto &
km l=ad complels

5250.00

229.95

1207237.50

1"

Spreading of sludge, dump manure andfor good
earth in reguired thickness as per direction of
officer-in-charge (cost of sludge, dump manure
and! or good earth to be pald separateky),

Cum

5250.00

46.15

242287.50

12

Survey/damarcation cost

LS

200000.00

TOTAL as on October 2018;

27742557.00

Current Updated Cost (WP §24.508 % )

34541758.00

Contingencies 3%

1036253.00

GRAND TOTAL

Note: Estimate is based on DSOR 2018

35578011.00

WPI as on October 2018

122

WPl as on April 2022

151.9

% Increase

24.508
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Table 6.10: Detailed Estimate

Mitigation Measures and Cost Estimation

Depth

No. Description Mos. Length (m) () {m) Quantity Unit
Earthwork
Contour trench 1.00 1425.00 1.00 0.60 B55.00
1.00 272000 1.00 0.60 1632.00
1.00 4000.00 1.00 .60 2400.00
1.00 1360.00 1.00 0.60 B16.00
100 2100.00 1.00 0,60 1260.00
Catch Pit H000.00 2.00 1.00 0.80 G600.00
Surface Pond 2.00 50.00 30.00 2.50 7500.00
1.00 30,00 30,00 2.50 2250.00
Check Dam 1.00 15.00 1.00 0,50 7.50
1.00 25,00 1.00 0.70 17.50
2.00 30.00 1.00 0,70 42.00
6.00 40.00 1.00 0.70 168,00
Total 26548.00
Say 26548.00 Ciirr
1 | Earthwork in s0d 50 % of 26548.00 13274.00 Cum
g [Zmeene s 50 % of 26548.00 1327400 | Cum
3 | Stons piiching
Surface Pand 4.00 50,00 3.53 706,00 Sgm
4,00 30,00 353 473,60 Sgm
2.00 30,00 3.53 211.80 sgm
2.00 30,00 3.53 211.80 Sgm
Total 1553.20 Sgm
4 | RCC below plinth
Check Dam 1.00 15.00 0.50 0,40 3.00 Cum
1.00 25.00 0,50 0,60 7.50 Cuirm
2.00 30,00 0.50 0,60 1B8.00 Cum
6,00 40.00 0,50 0.60 72.00 Cuirm
B Total 100.50 Cum
5 RCC above
plinth
Chack Dam 1.00 15.00 .50 0.60 4,50 Cum
1.00 25.00 .50 1.00 12.50 Cum
2.00 30.00 .50 1.00 30,00 Cum
6.00 A0.00 0.50 1.00 120.00 Cum
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Ne | Description Mos. Length (m) | “’Er'n':“' “‘t’m"f' Quantity Unit
| Total 167.00 Cum
8 Renforcement | 100 Kg
tar R.C.C. work 267.50 m3 = I{Ei'm';! = 2ET50.00
7 | Shuttering
Check Dam 2.00 15.00 | 100 30.00 Sgm
2.00 25.00 | 160 £0.00 sqm
4.00 30.00 | 1.60 192.00 Sgm
12.00 40.00 160 768.00 Sgm
! Total 1070.00 Sgm
8 | Grassing .
As shown in map Total 1050 | Hectare
i 10500000 | Sgm
8 | Muiching |
ﬁnﬂ wap 1830000,00 0.05 91500.00 Cum
10 | Manure 105000.00 0.0% 5250.00 Cum
11 g‘;‘eﬂ i 105000.00 0.05 5250.00 Cum
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Mitigation Measures and Cost Estimation

Table 6.11: Calendar program for the proposed activities
for 1% year

Description

Unit

Earth work in excavation by
mechanical means {Hydraulic
excavator/manual means over areas
{exceeding 30 cm in depth, 1.5 m In
width as well as 10 sgm on plan)
including getting out and disposal of
excavated earth lead upto 50 m and
it upte 15 m, as directed by
Engineer-in-charge.

All kinds of soil

Cum

N T T —

(Rs.}

mre

“1B1.85 |

Amount
(Rs.)

e

Earth work in excavation by
mechanical  means  (Hydraulic
excavator)y manual means over areas
(exceeding 30 cm in depth, 1.5 m in
width as well as 10 sgm on plan)
including getting out and disposal of
excavated earth lead upto 50 m and
lift uplo 15 m, as drected by
Engineer-incharge.

Cum

7645.00

352.45

2695890.05

Dry stone pitching 225 c©m thick
inchuding supply of siones and

preparing surface complete.

Sgm

1129.60

730.20

B24833.92

Froviding and laying in position
specified grade of reinforced cement
concrete, excluding the cost of
centering, shuttering, finishing and
reinforcemeant - All work up to plinth
level :
1:1.53 (1 cement | 1.5 coarse sand
{zone-lll} 3 graded stone aggregats
20 mm nominal size)

Cum

28.50

7718.25

21897013
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Description

Mitigation Measures and Cost Estimation

Unit

Qty.

Rate
(Rs.)

Amount
(Rs.)

Remnforced cement concrete work In
walls (any thickness), including
attachad pilasters, buttresses, plinth
and string courses fillets, columns,
pillars, piers, abutments, posis and
struts atc. above plinth level up to floor
five level, excluding cost of centering,
shuttering, finishing and reinforcameant

1153 {1 cement : 1.5 coarse
gsand(zone-lll; : 3 graded stone
aggregate 20 mm nominal size)

icum

47.00

9306.00

437382.00

Steel reinforcemeant for R.C.C. work
including straightening, cutting,
bending, placing in position and
binding all complete

7550.00

83.50

B530425.00

Centering and shuttering including
strutting, propping etc. and removal of
form for :
Walls (any thickness) ncluding
aitached pilasters, bufieresses, plinth
and sfring courses efc.

Sqm

302.00

608.30

184008.60

Providing & laying Selection no. 1
grass turf with earth 50mm to B0mm
thickness of existing ground prepared
with proper level and ramming with
required tools wooden and than rolling
the surface with light roller make the
surface smoothen and light watering
the same including maintenance for 30
days or more till the grase astablish
properly.as per direction of officer in

charge

50000.00

36.70

1835000.00

Mulching of land using cow dungldry
leaves/straw or similar items as per
direction of officer in charge

Cum

56000.00

96.15

5384400.00

10

Supplying and stacking at site dump
manure from approved source,
inchuding carriage upto 5 km lead
complete

Cum

2500.00

228.93

574875.00
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Ny | Description unit | Qty. F;: “‘?}t‘;‘_']“‘
Spreading of sludge, dump manure | Cum 2500.00 46.15 116375.00
andfor good earth in required

11 thickness as per direction of officer-in-
charge (cost of sludge, dump manure
and/ or good earth o be paid
separately).

12 | Survey/demarcalion cost LS 100000.00
TOTAL as on October 2018: 14393130.00
Current Updated Cost 17920598.00
Contingencies @3% 537618.00
GRAND TOTAL (in Rs.) 18458217.00
WPl as on October 2018 122
WPl as on April 2022 1519
U Increase 24 508
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Table 6.12: Detailed estimate for 15t Year
:‘u;. Description Mos. Length | Breadth | Depth | Quantity | Unit
Earthwark
Contour trench
1.00 1425.00 1.00 0.60 855.00
1.00 1360.00 1.00 0.60 816.00
1.00 2100.00 1.00 0,60 1260.00
Catch Pit 000,00 2.00 1.00 080 4800, 00
Surface Pond 2.00 5000 30.00 2.50 500,00
Check Dam 100 15.00 1.00 0.50 7.50
1.00 25.00 1.00 0,70 17.50
2.00 30.00 1.00 0.70 42.00
Total 15258.00
Say 15298.00 | Cum
1 Earttwinork In ol 50% of 15398.00 T649.00 Cum
-l i 50 % of 15298.00 7649.00 | Cum
3 | Stone pitching
Surface Pond 4.00 50.00 353 706,00 sqm
4,00 A0.00 3.53 A23.60 sSgm
Total 112960 Sqm
4 RCC below plnth
Check Dam 1.00 15.00 0.50 0.40 3.00 Cum
1.00 25.00 0.50 0, &0 7.50 Cum
2.00 30.00 0.50 Q.60 18.00 Cum
Total 28.50 Cum
& RCC above plinth
Check Dam 1.00 15.00 0.50 0,60 4.50 Cum
1.00 25.00 0.50 1.00 12.50 Cum
2.00 30.00 0.50 1.00 30,00 Cum
Total 47.00 Cum
g | Reinforcement for Xg
R.C.C. wark 75.5m3 @ 100 k&l'ml ix T550.00
Shuttering
Check Dam 2.00 15.00 1.00 30,00 Sqm
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ﬁ: Description Nos. Langth | Breadth | Depth | Quantity | Unit
2.00 25.00 1.60 B.0D Sgm
4.00 3000 1.60 192.00 Sgqm
Total 302.00 Sgm

B Grasal-ng

As shown in map Total 5.00 Hectars

50000.00 | Sqm

8 Hl.ti:hi.ng
As per Map shown 1120000.00 0.05 S6000.00 Cum
10 | Manure S0000.00 0.05 2500.00 Cum
11 | Manure Spreading SO000.00 0.05 2500.00 Cum
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Table 6.13: Calendar program for the proposed activities
for 27 year

N | Description unit | aty. :‘Hﬁ Amount (Rs.)

Earth work in excavation by mechanical | Cum | 5625.00 | 181.85 | 1022806.25
means (Hydraulic excavator)manual means
over areas (exceading 30 cm In depth, 1.5 m
in width as well as 10 sgm on plan) including
gefiing out and disposal of excavated earth
lead uplo B0 m and IR uplo 1.5 m, as
directed Eny Enginger-in-charge.
All kinds of soil

Earth work in excavation by mechanicai | Cum | 5625.00 | 35245 | 1982531.25
means (Hydraulic excavator) manual means
over areas (exceading 30 cm in depth, 1.5 m
2 | in width as well a5 10 sgm on plan) including
getiing oul and dizposal of excavaled earth
fead uplo 50 m and It upte 1.5 m, as
directed by Engineer-incharge.

Dry stone pitching 22.5 em thick including Sgm 423.60 730.20 | 309312.72
3 |supply of stones and preparng surface
complate,

Providing and laying In position specified | Cum 72.00 Tr18.25 | &55714.00
grade of reinforced cement concrete,
excluding the cost of centerng, shuttering,
finisming and reinforcement - All work up fo
plinth level

1:1.6:3 (1 cement © 1.5 coarse sand {Zone-
ity 3 graded stona agogregate 20 mm
nominal size)

Reinforced cement concrete work in walls | Cum 120.00 | 9306.00 | 1116720.00
{any thickness), including attached pilasters,
butiresses, plinth and string courses, filleks,
columns, pilkars, plers, abutments, posts and
struts etc. above plinth level up o floor five
level, axcluding cost of centaring, shullaring,
finishing and reinforcement .
1:1.6:3 {1 cement © 1.5 coarsa sand(zana-ll)
- 4 greded stone aggregale 20 mm nomnal
sire)

Steel reinforcament for R.C.C. work including Kg 1920000 | '83:50 1603200.00
6 | straightening, cutting, bending, placing n
position and binding all completa
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Description Uit

Qty.

Rate
(Rs.)

Amount (Rs.)

Centering and shuttering including strutting, | SAm
propping elc, and removal of form for
Walls (any fthickness] inchuding altached
pllasters, butterszses, plinth and sining
COourses efc.

768.00

509.30

467942.40 |

Providing & laying Selection no. 1 grass lurf | Sgm
with earth 50mm to B80mm thickness of
existing ground prapared with proper bevel
and ramiming with required tools woodean and
than rodling the surface with lkght roller make
the surfece smoothen and BEght watering: the
same including maintenance for 30 days or
mare Lill the grass establish propedy.as per
direction of officer in charge

95000.00

36.70

2018500.00

Mulching of land using cow dungldry | “UM

leavesistraw or similar tems as per direction
of officer in charge

35500.00

H413325.00

10

Supplying and stacking at site dump manure Cum

from approved source, Incheding camiage
upis & km lead complets

2750.00

229.95

632362.50

11

Spreading of sludge, dump manure andior = Cum
good earth In requined thickness as per
direction of officer-incharge (cost of sludge,
dump manure and’ or good earth o be paid
separataly).

2750.00

1265912.50

12

Survey/demancation cosi LS

100000.00

TOTAL as on October 2018:

13348427.00

Curront Updated Cost

16621105.00

Contingencies @3%

498634.00

GRAND TOTAL

17118738.00

1598604.00

Escalation Cost for 2nd year assuming 5% incroaso
Escalated Cost (Rs.)

17875726.00
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Table 6.14: Detailed estimate for 2™ year
:; Description Mos. Lenmgth Breadth Depth Quantity Unit
Earthwork
Contaur trench
1.00 2720.00 1.00 0,60 1632.00
1.00 A000.00 1.00 0.a0 2400.00
Calch Pit 3000.00 2.00 1.00 0.80 A4800.00
Surface Pond 1.00 30.00 30.00 2.50 2250.00
Check Dam 6.00 40.00 1.00 0.70 163.00
Total 11250.00
Say 11250.00 Cum
1 Earthwork In soi 50 % of 11250.00 5625.00 Cum
Earthwark In
2 ordinary rock 50 % of 11250.00 5625.00 Gum
3 Stone pitching
Suwrface Pond 2.00 30.00 3.53 211,80 Sqm
2.00 30.00 353 211,80 Sqm
Total 423.60 Sqm
4 | RCC below pBnth
Check Dam 6.00 40.00 0.50 0,60 72.00 Cum
Total 72.00 Cum
] RCC above plinth
Check Dam 6.00 40.00 0.50 1.00 120.00 Cum
Total 120.00 Cum
Rainforcemeant for
B | Re.C owork 192 m3 @ 100 kg/m3 19200.00 | Kg
7 | Shuttering
Check Dam 12.00 40,00 1.60 768.00 Sgm
Total 768.00 Sgm
g Grassing
As shown in map Total 5.50 Hectare
55000.00 Sqm
g | Mulching
As per Map shown 71000000 0.05 35500.00 Cum
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Mitigation Measures and Cost Estimation

:’2 Description Length Breadth Depth Cuantity Unit
10 | Manure SS000,00 0.05 2750,00 Cum
11| Manure Spreading =55000.00 0.05 2750.00 Cum
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CHAPTER-7

SUMMARY AND CONCLUSIONS

7.1 INTRODUCTION

In Siarmal OCP of Mahanadi Coalfield Limited, UAV based survey for the
generation of high-resolution aorthoemosaic images, DTM, DSM, and contour map
of the proposed area for SMC study was done. The study area has been selected
after a discussion with DFO and the total area covering 357 Ha lies in the forest
area near sundargarh and Jharsuguda district.

The bounding coordinate of the area falls between longitude 83° 40' 32.4211"E fo
83" 42' 08.3763" E and latitude 22° 05 24.5211" N to 22° 068" 43.3536" N.
Location of the study area for UAV survey has been illustrated in the map.

Ground Contrel Points (GCPs) have been precisely measurad on the ground
using Spectra SP80 DGPS, and the post-processing of the data has been done
using Survey office software. As the area lies in the forest, a number of GCPs had
been restricted by approachability issues.

7.2 MITIGATIVE MEASURES

Based on the field visits, soil sample analysis, Orthomosaic image of the study
area and contour map of the area, following Mechanical and Agronomical
mitigation measures have been suggested to increase moisture level:

1. Contour Trencheas

2. Check Dams

3. Catch Pit'Recharge Pit

4. Surface Pond
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Chapter-7
5. Mulching:
6. Grassing

Summary and Conclusions

7.2.1 CONTOUR TRENCHES

5 number of trenches of size Lm x1m W x 0.6m D to be constructed along the
specified contour.
The details about the length and latitude and longitude of stating point and end
point is given in table below:

Table No.-7.1 Details of contour tranches with GPS location

S.No | Name h““m““" X_Start Y_Start X_End Y _End

1 CT-1 | 1425 | 83679718 | 22.101851 | 82.685433 | 22.006073
2 CT-2 | 2720 | 83676377 | 22.105038 | 83.686058 | 22.006548
3 CT-3_| 4000 | 83.681617 | 22.108888 | 83.686877 | 22.095933
4 CT-4 | 1380 | 83885338 | 22110121 | 83.608181 | 22.107433
5 CT-5 | 2100 | B3.697677 | 22.104403 | B3.688549 | 22 094522
7.2.2 CHECK DAM

# 10 nos. of check dam of different size have been suggested L = 0.5 m W
0.6 m H to be constructed across the stream at the location specified.
# The length of check dams is as given below:
A)15 m-1Nos
Bi25 m- 1 Nos
C) 30 m- 2 Nos
D) 40 m- 6 Nos
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Table No.- 7.2 Details of Check Dams with GPS location
S5.No | Name Length in m X_Centroid ¥_Centroid
1 CcD-1 15 83.686704 22.109004
2 CD-2 25 83.685597 22.108236
3 CD-3 40 83.653416 22.106401
4 CD-4 30 83.606619 22106721
] CD-5 30 83.6982 22.103968
6 cD-&6 40 B3,608824 22101157
T cD-7 40 B83.608814 22.09912
8 cD-8 40 83.698105 22.006251
9 CD-8 40 83,700809 22093336
10 CcD-10 40 B83.700553 22.091112

7.2.3 CATCH PIT/RECHARGE PIT

# Catch PiVRecharge Pit: Atotal of 6,000 Pitofsize2mLxTmW=x08mD
to be constructed across the slope at a spacing of 5 m and vertical/cross

interval of 100m approx.

7.2.4 SURFACE POND

# Two nos. of surface pond with stone pitching of size 50m L =30 mW= 2.5
mDand One No. of size 30 m L = 30 m W x 2.5 m D to be constructed at

the location specified
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Chapter-7
Tabla 7.3 Details of Ponds with GPS location
S.No | Name | X_Centroid | Y_Centroid
1 P1 83.695137 22.098436
2 P2 83.680445 22.106804
3 P3 83.689852 22.110804
Design Criteria of Pond

# Two Pond in study area has been suggested of capacity of 3300 cum

capacity (free board of 30 cm) and onea pond of capacity 2340 cum.

Table 7.4 Capacity of Proposed Ponds

Pond C A (inm?) | 1 (in m annually) Q (m3fyear)
P1 1.00 1500 0.1317 167.55
P2 1.00 1500 0.1317 167.55
P3 1.00 800 0.1317 118.53
Table 7.5 Water discharge from micro-watershed,
Pond ID :Ennﬂ Coefficient ar;;a of watershed (in ::-':lnfall 1) | B
annually)
P1 0.30 130000 0.1317 9136.3
P2 0.30 70000 0.1317 2785.7
P3 0.30 30000 0.1317 1185.3
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Summary and Conclusions

# Water in pond will come through surface run-off from the micro-watershed.
# Inlet for each is proposed in south direction considering the slope of the
micro-watershed.

# The excess water of micro watershed will join the stream through natural
slope of the area.

7.2.5 MULCHING

Organic mulches comprising of materials like animal compost, cow dung, straw of
various crops, dried leaves, or similar locally available material of 50 mm thickness
to be applied over an area of 183.86 ha land.

Table 7.8 Mulching Area
S.No Mame Area in Ha
1 M1 112.80
2 M2 71.06
Total 183.86
7.2.6 GRASSING

#» Grassing with indigenous grass species over hatched area (10.50 ha) of

degraded and open area.
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7.3 EXPECTED OUTCOME IN THE STUDY AREA AFTER
IMPLEMENTATION OF THE PROPOSED CONTROL MEASURES

IV,

Increase in the soil moisture content in the study area: After construction of
contour trenches, Percolation pit, Check Dams, and Surface ponds.

During the seoil testing of the study area, different nutrients like Organic
Carbon, Phosphorus, Potash Nitrogen etc were found deficient.

After the implementation of the proposed Agronoimic control measures like
Mulching and Grassing the water holding capacity of the study area will

increase. It will also help in the improvement in soll quality parameters.

The Above mechanical and Agronomical control measures will help in the
control soil erosion.

The proposed control measures will help in the improvement of the soil
moisture index of the degraded forest area.
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7.4 COST ESTIMATE

Table 7.8: Year wise Abstract of SMC Measures

| Sl Year SMC Maintenance of | Monitoring Total
No Structure SMC structures &
Cost @ 15% of initial | Supervision
year cost i@ 5% (in

l Rs)
1| st Year (2022-23) | 1,84,56.217.00 : 92291085 | 193,81,127.85 |
i_! 2nd Year (2023-24) | 1.79,75,726. 00 | 27,68,732.55 10,3?,222 893 | 2.17,81,681.48
"3 | 3rd Year (2024-25) - 54,65 091.45 2,73,254.57 §7,38,346.02
|4 | 4th Year (2025-26) - 54.65.0081.45 2.73,254.57 57.38,346.02
| & | 5th Year (2028-27) - 54 65,001.45 273,254 57 57,38,346.02
| 6 | Bth Year (2027-28) - 26,96, 358.80 1,34 817.95 28,31,176.85

Total 36433064300 2186036580 | 291471544 | 6,12,09,024.24

Paise only

Rupees Six Crores Twelve Lakhs Nine Thousand Twenty-Four Rupees and Twenty-Four
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CHAPTER-8
DISCLOSURE OF THE CONSULTANT ENGAGED

About CMPDI

FIG. - 8.1 CMPDI Corporate Office, Ranchi

Central Mine Planning & Design Institute Limited (CMPDIL) is a Government of
India enterprise having its corporate headquarters at Ranchi in India. It is a fully
owned subsidiary of Coal India Limited (CIL) and a Schedule — B Company. It is
a Mini Ratna (Category 1) company since June, 2019. CMPDI is also an 1SO
9001: 2015 certified since 28th March, 2017. There are seven Regional
Institutes (Asansol, Dhanbad, Ranchi, Nagpur, Bilaspur, Singrauli &
Bhubaneswar) headed by Regional Directors. The highast authority of CMPDI
is Chairman cum Managing Directar (CMD).

lts registered Corporate office is situated at Gondwana Place, Kanke Road,
Ranchi-834 008, a capital city of Jharkhand state. t operates through seven
strategically located Regional Institutes over six states territories of India.
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FIG. — 8.2 Locations of Regional Institute of CMPDI

Network of CMPDI in India

Details of all the seven institutes including its corporate office are given as

below
sl Dffices Addresses Tel / Fax
No. Postal _I Website

1 Corporate, | Gondwana http:/hanww.cmpdi +81 651

Ranchi Place, Kanke | .co.in 2230483,
Road, Ranchi- 2230118 | +31
834 008, 651 2231447,
Jharkhand 2232249

2 Regional West End, GT | hitp:/www.cmpdi +81 341
Institute-l, | Road. Asansol-| .co.n 2253504 [ +91
Asansol 713 301, West 341 2250835

Bengal.

3 Regional | Koyala Bhawan, | hitp://www.cmpdi +0 326
Institute-ll, | Koyla Magar, | .co.in 2230789,
Dhanbad Dhanbad-826 2230850,

005, Jharkhand 2230103,
2230105/+9132
6 2265575
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Sl Offices Addresses Tel | Fax
No. Postal Website

4 Regional | Gondwana hitp:/Mww.cmpdi. +81
Institute- Place, Kanke | co.in 6512231506 f
Ill, Ranchi | Road, Ranchi- +91 651

834 008, 2231501
Jharkhand

5 Regional Kasturba Nagar, | hitp:/mww.cmpdi. +81 0712
Institute- Jaripatka, co.in 2642134 [ +81
IV, Nagpur | Nagpur- 440 0712 2643231

014,
Maharashtra.

B Regional | SECL Complex, | hitp:/Aaw.cmpdi. +91 7752
Institute-V, | Seepat Road, | co.in 246482 | +91
Bilaspur Bilapur, 7752 246481

Chhattisgarh.

T Regional CWS  Colony, | hitp/Mww.cmpdi. +91 TBOS
Institute- P.Q. Jayant | co.in 222172 | +A
Vi, Colliery, Sidhi- 7805 277600
Singrauli 486 820,

Madhya
Pradesh.

8 Regional Samantapuri, http:/ww.cmpdi. +81 0674
Institute- Near Janta | co.in 2394760,

Vi, Maidan, 2304357, | +31
Bhubanes | Bhubaneshwar- D674 2395128
Fwar 751 013, Orissa.

All the above regional
subsidiaries of the CIL as flows:

institutes are dedicated to rendering semvices 1o seven

Sl No. Institutes Dedicated to
1 Regional Institute-l, Asansol Eastern Coal fields Ltd.(ECL)
2 Regional Institute-ll, Dhanbad Bharat Coking Ceal Ltd.(BCCL)
3 Regional Institute-1ll, Ranchi Central Coalfields Lid(CCL)
4 Regional Institute-IV, Nagpur Western Coalfields Lid(WCL)
5 Regional Institute-V, Bilaspur South Eastern Coalfields Ltd(SECL)
6 Regional Institute-Vl, Singrauli Northern Coalfields Ltd.(NCL)
, Regional Institute-Vi, Mahanadi Coalfields Lid(MCL)

Bhubaneshwar
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CMPDI {HQ.) Ranchi renders services to NEC & Non-CIL chents and
specialized assignments for both CIL & non-CIL clients.

Establishment background

The company was formerly known as Coal Mines Authority Limited. And, the
Central Mine Planning & Design Institute Limited (herein after called as CMPDI)
iz a planning & design division of Coal India Limited (hereinafter called as CIL)
as per Memorandum of Association of the company. The CIL is a holding
company since November 01, 1875, and the CMPDIL is one of its subsidiaries
since then. It is under Ministry of Coal, Government of India.

Strength & Resources

Manpower

CMPDI has total Manpower 2977 (832 Executives , 2145 Non Executives) as on
01.05.2022. It has multidisciplinary technical executive professionals who
combine innovation and initiative to deliver faster and effective solutions in
planning, implementation and management of projects.

Resources

CMPDI is equipped with modern laboratory facilities for undertaking various
analytical works to supplement its services. It has well equipped network of six
environmental laboratories located in various coalfields to regularly monitor air,
water, Soil and noise parameters. The Environment Laboratory at Ranchi is
accredited with NABL (National Accreditation Board for Testing and
Calibration Laboratories). The environment lab is also having recognition of
CPCB since 1997 and also working under 1S0O-8001:2015 Certification. Basides
its own strength, CMPDI has access to the vast resources with its principal, CIL,
India's largest coal producer and a Maharatna Company.
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Environment Laboratory at a glance

lm :

u e dpngegreae B 10 1F | gkl
-

ot b A el
'ﬂ ; +

—‘-:r -1 *. BV
= A -

-4

Fig: 8.3 Environment Laboratory at CMPDI HQ, Ranchi
Recognition
CMPDI is recognized as preferred consultant by Indian and overseas clients,
United Nation agencies and international financial institutions, and the company
1s registered with
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+ World Bank

« Asgian Development Bank

« African Development Bank

= Lnited Nations Development Programme

Main Functional area

The main functional area of the CMPDI is to provide adequate and up-to-date
planning, design and technological supports to the CIL and its coal producing
subsidiaries to enable them to produce the planned guantity of coal efficiently
and economically with due attention to safety, conservation, quality and
environment. In addition to these, CMPDI also provides necessary consullancy
for clients outside the CIL in India and abroad. The Quality Management System
of CMPDI, Ranchi is certified under international standard-ISO 2001:2015,
Services covered under are as follows:

1. Consultancy in Mineral Exploration and Environmental Management.

2. Planning & Design in Mining, Civil & Architectural Engineering, Coal
Preparation & Utilization, Electrical & Mechanical Engineering, Mining
Electronics, Geomatics and Mine Construction.

Laboratory testing facilities for the above.
Technical & Management Training in Mineral & Mining Sector.

MNature of consultancy rendered
CMPDI has been offering services in the fields enumerated in table below:

Sl.No. Services offered

1 Exploration &  Resource
Evaluation

2 Mine Planning & Design
Seryices

3 Infrastructures Engineering

4 Environmental Services

5 Beneficiation Services
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Sl.No. Services offered
G Management Services
7 Specialized Services
a8 Laboratory Services
g ITC in Mining
10 Research & Development

Exploration & resource Evaluation
New generation exploration technology coupled with skilled manpower has
made CMPDI a twenty first century leader in mineral exploration, deposit
modeling, resource evaluation, resource management, mining geology, hydro-
geological & geophysical studies, engineering geological investigations, etc.
Services rendered under this head are described in brief

Sl. Subheads of Services rendered in
MNo. Services
1 Geological Support Production support or mine development
for mining drilling and prediction of faults and pinch /
wash outs
Delineation of roof / loor and dirt bands
2 Drilling Coring-Diamond rotary drills up to a
capacity of 1280 m depth
Non-coring-Direct rotary and DTH drills for
hydro-geological investigations,
dewatering, etc.
3 Deposit modelling Using geo-statistical and geoclogical

software packages including MINEX and
in-house developed CEMPGECDOC and
SASLINT software

4 Hesourca Evaluation Deposits of coal, lignite, manganessa, iron
ore {magnetite and hematite),
phosphorite, coal bed methane, etc.

4] Resource Strategic planning for future exploration
Management depending upon market demand.

Updating of reserve /[ resource of
individual blocks or coalfields.
B Hydro-geological Systematic ground water investigations.

studies Mining hydro-geological studies.
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Si. Subheads of Services rendered in

No. Services

7 Geg-engineenng Determination of strength properies of
works rocks and coal and RQD (Rock Quality

Designation) o  assess  sirength

R characteristics of strata.

8 Master Planning for Creation of data packages of potential
assessment of | CBM blocks
resource  potential- Resource evaluation of CEM [/ CMM /
with respect to CBM |  AMM.
(Coal Bed Methane) Formulation of policy guidelines for
globally an emerging harnessing CB resources.
environment friendly Implementation of CIL-ONGC
alternate energy | Consortiums venture in developing CBM
source. in coalfields.

To provide quality services, CMPDI is effectively utilizing technology like remote
sensing, combination drilling {coring and non-coring}, multi-probe geophysical
borehole logging, seismic refraction survey, elc.

CMPDI has already undertaken over 500 integrated exploration projectz in
varying geological and terrain conditions.

Mine Planning & Design Services

CMPDI is 8 premier consultant in open pit and underground mine planning &
design in coal, lignite and other minarals. It has prepared more than 250 mining
project reports with individual capacity up to 70 Million tonne per annum. CMPDI
uses advance software like MINEX for resource modeling, mine planning and
scheduling of open cast and underground mine projects. It has helped its
subsidiaries to achieve unprecedented production growth from open cast mines
in their organizations. s experience in mechanized underground mining
technology spans exploitation of coal seams from 1.00 m to 20 m thickness, at
different gradients from flat to 75°% with soft to extremely hard coal; liable o
spontaneous heating and gassiness and under varying roof strata conditions.
Services offered to are manifold and are enumerated briefly blow:
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Services Offered
Master planning of coalfield
Parspective planning
Conceptual engineering studies
Techno-economic feasibility studies
Detailed project reports
Detailed engineering with working drawings
Mine ventilation and transport planning
Operational planning
Mining plans for mining lease
10 Mine capacity assessment
11 Performance analysis of eguipment
12 Prediction of surface subsidence through numerical
madeling software.
13 Geo-physical logging, Seismic survey. Resistivity survey etc.

@
g
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Infrastructure Engineering

CMPDI provides engineering logistic or support services for development of
infrastructure. It has developed multi-disciplinary engineering skills for
implementing projects of various complexities. In particular, it has offered
complete planning and design services for architectural planning, civil, structural,
electrical and mechanical engineering in various projects; important of them are
enumerated here:

Sl No. Services Offered
1 Planning of large capacity, high spead bulk material
handling plants.
2 Turnkey execution of coal handling plants.
3 Planning of high voltage sub-stations.
4 Planning of workshops of various types and capacities.

Township planning including roads, water supply,

5 water supply system, drainage, water / sewerage
treatment plants and detailed planning and design of

all township infrastructure.

Site selection for pit head thermal power plants based

on remote sensing data.

Rail corridor alignment through remote sensing
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[ 3 ‘ Techno-economic feasibility study of captive power
plants based on pulverized coal and FBC technology.

Environmental Services
CMPDI holds a position of eminence in the field of environmental planning,
impact assessment, management and environmental engineering in coal and
other sectors. CMPDI is accredited by National Board of Education and
Training (NABET), an organ of Quality Council of India (QCI), New Delhi as
an ElA consulting organization for four sectors namely Mining of Minerals
including opencastunderground mining, Offshore and Onshore oil and
Gas exploration, development & production, Thermal power plants and
Coal Washeries. CMPDI| has prepared more than 600 EMPs for coal mining
projects (incl. washery & clusters) and obtained Environment Clearance for
more than 450 projects. Also, CMPDI has prepared Mine Closure Plans for more
than 425,
Environmental Services Rendered by CMPDI:

» Environmental Impact Assessment/ Environmental Management Plan

= Regional Environmental Management Plan

« Routine Environmental Monitoring and Base data generation.

» Planning & design of Sewage Treatment Plants (STPs)

» Design of Efluent Treatment Plants (ETPs) for coal projects

« Schemes for Rainwater Harvesting

« Environmental Statements (Audit Report)

e« SA&T/RAD studies

« Final Mine Closure Plan for UG & OC projects

« OB Dump Reclamation Action Plan for OC projects

» Study of Environmental Problems of Eco-Sensitive Regions

» Studies related to disposal of fly ash in abandoned mines

A few of the new areas in which CMPDI has diversified are environmental &
hydrogeological studies for disposal of fly ash, development of air quality model,
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bio-treatment of industrial efluents, camying capacity base development
planning, watershed modeling and rain water harvesting. Services offered with

respect to environmental quality, monitoring, engineering, management and

planning are briefly given as below:

Subheads of
Services

Services renderad

slr
No.
1

Environmental
Monitaring

Air quality

Water guality

Moise level

Soil Quality

Micro-meteorological studies

Slack monitoring

Environmental
Laboratory
facilities

Air Analysis:

Suspended Particulate Matter

Respirable Particulate Matter (PM1o& PMzs)
Oxides of Sulphur (S0x)

Oxides of Nitrogen (NOx)

Carbon Monoxide (CO)

Total Hydro Carbon (CaHa)

Total Dust (Settleabla)

Water Analysis:

Physical Parameter - pH, Colour, Temp, Turbidity
Suspended Solids, Dissclved Solids, ete.
Chemical and Biclogical (BOD, COD, Heavy Metals

and trace elements as per statutory requirement)

Soil:

Soil Texture, Porosity, Bulk Density, pH Elect.
Conductivity, Water holding capacity, Infiltration Rate
Cation Exchange Capacity, Organic Carbon,
Phosphorous, Potash Nitrogen efc.

MNoise:

Noise Intensity Survey
Leq Value of Noise

Environmental
Engineering

Water treatment plants

Industrial / Municipal effluent treatment and recycling
plants

Hazardous waste disposal site engineering

Bl EE R maa e e

MNatural Resource
management

Land use planning

Rain water harvesting

VWatershed management plans
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Sl. Subheads of Services rendered
No. Services
& Regional Regional envirenment management plans
planning Regional environment status plans
B Environment Environment Assessment plans
Assessment
plans
7 Special studies Review of existing mining and environment policies,
legislations, standards and mechanisms for
monitoring compliance, institutional strengthening for
regulatory and counterpart institutions.
Study of environmental problems and action plan for
restoration of environmental quality.
Mine closure planning.
Beneficiation Services

CMPDI specializes in planning. design and consftruction of new washeries and

modification of existing washeries for coal and mineral beneficiation. Services
with respect to beneficiation offered to are given as below:

Sl No. Services Offered to for

1 Planning of coal and mineral beneficiation plants.

2 Preparation of feasibility / project reports including macro level
analysis, washability studies, environmental impact assessment and
techno-economic analysis.

3 Technical studies, performance evaluation and operalion &
maintenance related consultancy for existing washenes.

4 Pilot scale studies and trials.

Management Services

Following descript management services enumerated in table below, have been
offered by CMPDI to different organizations or bodies.
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Sl Subheads of Services rendered for
No. Services
1 | Coal Investment Assistance to Govemment of India in
promotion Services identification and assessment of coal mining
properties for investments through private
_ sector participation. ——
2 | Quality Consultancy for implementation, cerdification
Management and maintenance of ISO 2001 Quality
Services Management Syslem and its industry specific
translations
3 | Human Resource| Creating knowledge and skill based workforce,
Management CMPDI through its Staff Training College (STC)

impars training to its clients’ personnel. Under
UNDP, CMPDI has trained professionals from
Nigeria, Sultanate of Oman and Morth Korea.
Through its STC # has organized training
pregrammes under five major categories such
as (i) Technical (i) Managerial (i) Computer
application, (iv) Quality Skills, (v] Cuality
Syslem, elc. It has also organized & conducted
off-campus training programmes with respect to
Quality System at various subsidiaries of the
CiL

CMPDI diversified into management system consultancy in 1888. While

continuing to provide consultancy for IS0 8001 Quality Management System
(QMS) and 150 14000 Environmental Management System (EMS), it made
forays into consultancy for IS0 17025:2017 (Testing and calibrating
laboratories) under consultancy scope as:

« Creation of Management system.
« Providing training support.
« |mplementation, cerlification and post certification support.

Specialized Services

With a view to catering to specific requirements of clients, CMPDI has been
providing field oriented specialized services to its clients. Descript services
rendered under this category have been remote sensing, terrestrial survey,
blasting, ventilation design & gas assessment in underground mines, energy
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audit and non-destructive teslting. Main services rendered are described in brief

here:

Subheads of
Services

Services rendered in

Geomatics

Geomatics services in mining sector ranging from
topographical survey, base line data generalion and
monitoring of land use / land cover for environmental
managemeant, water resource survey and coal mine fire
mapping. It has also imparted expertise services in the fields
of remole sensing applications, lerrain mapping, co-relation
survey for underground mines, GPS /| GIS survey,
cartography and digital image processing.

Blasting

Carrying oul controlled blasting & ground vibration study,
vibration monitoring, fragmentation improvement studies,
random sampling and testing of explosive and accessories
and performance evaluation of new explosives with
sophisticated testing equipment in both coal and non-coal
sectors,

Mon-destructive
Testing (NDT)

Services for Mon-destructive testing of components of
machinery, installations and other structural elements have
been provided on site during periodic maintanance to avoid
accidental failure.

Ventilation and
as Survey

CMPDI has been offering services for ventilation monitoring,
planning and design of ventilation system including gas
assessment and testing for underground mines.

Energy Audit

CMPDI is empaneled as an accredited energy auditor with
Govt. of West Bengal and Petroleum Conservation
Research Association (PCRA) under ministry of Patroleum
and MNatural Gas, Gowvi. of India. Over 130 reports on
electrical and diesel energy conservation have been

prepared,

Inspection
Services

CMPDI has been rendering pre-dispatch third party
inspection services for plants and equipment at the
manufacturers workstations for materials procured by its
clients.

Captive power
plants

Reports on optimum ulilization, conceptual notes and tender
documents.

Laboratory Services

CMPDI has well-equipped laboratories for camying out investigations and

analysis for geo-chemical, petrography, coal washability and geo-mechanic
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properties.

Far coal and lignite characlerization, CMPDI has laboratories with highly skilled
manpower and state of art equipment. The data generated by these laboratories
form basis for characterization and grading of coal in exploration, mine feasibility
reports, washery designs and down-stream ulilization. Brief description of
Laboratory Services rendered by CMPDI is given as below:

sl Subheads of Services rendered in
MNo. Services
L A Environment CMPDI has a well-equipped envirenmental laboratory to
Laboratory undertake the entire spectrum of environmental studies. The

environmental laboratory is recognized by NABL & Central
Pollution Control Board, Ministry of Environment & Forests,
Government of India and accredited with 1S0-9001:2015
certification,

2z Geo-chemical
Laboratory

CMPDI has been rendering geo-chemical analysis like
proximate & ulimate analysis, GCV determination of coal
and lignite and other special tests through microprocessor
based automatic calorimeter and analyzer.

3 Petrographic

CMPDI has been carrying out evaluation for hydro carbens,
oll shales and coal bed methane for coal coke and source
rock through sophisticated microscopes, identifying mineral
phases in coal, rocks and metals through X-Ray
diffractometer, and Micro-area analysis & cleat studies for
CBM through Scanning Electron Microscope accredited by
International Committee for Coal and Organic Petrology
{(ICCP).

CMPDI has been determining physico-mechanical
properties of rocks for design inputs for mine planning and
other technical services and undertaking testing of roof
supports and building materials for design support systems
for underground workings.

CMPDI has been determining washability characteristics of
course, small and fine coal and shattering & pulverizing
characteristics of coal for assistance in planning and design
of coal beneficiation planis.

Laboratory
4 Mining
Laboratory
5 Washery
Laboratory
ITC Services in Mining

CMPDI has been gearing up itsalf fully meet challenges of IT sector requisite for
mining industries as per IT implementation scheme with a view to revelutionizing
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mining industry and mining operations in coming years, IT services provided by
CMPDI have been as tabulated hare:

Sl No. Services Offered to for
1 Mine communication and mine safety systems
2 Establishing intemnet and internet facilities
3 Real time fleet management system for large opencast
mines using GIS & GPS.
4 Land information system using enterprise GIS.
R & D Services

The Research & Development activities in coal and lignite is being administered
through the Scientific Advisory Committee (SSRC) with Secretary (Coal) as its
Chairman. The committee is entrusted with the task of planning, budgeting and
overseaing the implementation of R & D pregramme in coal & lignite sector and
also for application of research findings. And, CMPDI is the Nodal Agency to
coardinate S & T / R &D activities in coal and lignite Sector and assist SSRC in
areas mentioned herein after.

CMPDI applied research and development in the field of mining, beneficiation,
utilization, envirenment, exploration, etc. serving as nodal agency forall S & T
schemes funded by Minisiry of Coal and R & D schemes funded by R & D Board
of the CIL (consfituted in August 1995). Field oriented research projecis
including transfer and absorption of new technology concerning main areas of
coal research have been as follows:

« Produchon, productivity and safety.
» Coal beneficiation and utilization.
= Environment and Ecology.
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PLATE-3: TOPOSHEET MAP OF THE STUDY AREA
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A)

Chapter-l
Introduction

Brief! Descrigtion Qf The Project:

Siarmal Open Cast Coal Mineng Proect in Bundargarh Dsbrc s & project
of Mahanadl Coal Flalds Lid, (MCL), a Governmant of India Pubic Sector
Undertaking company, dacesfad to win coal Fom different coal mines
iooated In Odisha The Sarmal & Siermal Evisnson and Banapatra
Blocks sre located i north-wastern ceniral part of Ib River Coaflald of
Orissa. known s Sopalow sector. Tha coabald 8 the southesr middle
part of iowe: Gondwana basin of Son Mahanadi Valley and ocoupses an
area of Bbout 1450 sg kil wilh poienlial coal Dearing ssea of around 1050
8¢ km, [he |8 HiF LDaNes os betwes wllude 21737 W 2274
North and longitude B3 3700° o B4 000" East and falls makaly in
Sundargarh, Jharsuguda end Sambaipur (wsirict of Cdsha The total
area of project is 7790 440 Ha, cut of which the total forest land s only
340.706 Ha. The Siarmal DCP fies batwsan the latilude Z77°0119" o
220789 (9" N and longiuds B3® 3T 0 o 63°42°40 56" E The iocation
of the site for coal mining coeraton fully depends upon nature's deposi
of mirersls snd geological stuthre of the coal scem.  District
neadquaMer Suncargart, on e Stite Higlway-10 (Sembalpe to
Housem), s o 8 dstance sbout 48 km. from e cos biccka The
Sundargah [Odista) - Raigarn (Chharagar) af westner road passes
threasgh tha hacks Tha kncks ars alss connecied by biock o road with
two mportant lowns of Odsba ramely Roorkads of 145 km and
Jhorsugusa gt 78 km. The blocks come under Hemgis Tahasi and
Balinga police staton in the district of Suncargarn. Odisha. The biocks
e arourd 0 km, soutt-west of Desundhors West Coliory and are
cunreched Uy parl metalic oad, The bocks are connectad by roed 1o the
State of Bhubareswa Drough Slate Higtwey- 10 and Nabonal | Sgow my-
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42, with a total detoncs of aound 450 km The blocks are well cosnectad
with MCL HO at Sambaipur situated ol a distance of bout 100 am.

Nearest rall heed s e Sedegs reiwey sading, shused between
ZrO408 B3 1 ZZO412.08° Novin Band Longtute 53 4Z41.01° o
B3"23'08.38" East.  Tha tolal length of the track ing from Jharsuguas 1o
Sardeqa Radway siding s B1 1 km and the distances of Barpall yard from
Sardaga rallway siding is .72 kms. The nearest port al Bay of Bangal &
Paradip and situsted 51 & distancs of about 600 km. from the Dlock. The
Jharsuguds srpart s the nearest airpon from the block (Aporcx 45 KM)

Siarmal OCP is coming under Cosl Indis Limited (CIL) which has been
dispensed Dy the Government of ingie. The acousition of ang coming
under he project covers 0B [Si vilsges viz Gopalpur, Siarmal,
Jrupsrungs. Ratanssm. Tumufia & Kulda in Sundacgarh Forest Dnesion
of Sundargarh Destrict 8nc stands acnuired by The Cantral Govemnment
and the ownership is vested with UCL The detals of nobficaticne agairet
which the lsnd was acquired under CBA (ARD) = oe mantionad baiow:

- Paricules Oubw
Mo
Dals of noMICABION UNGer Section | 1571171984 (D Siock-vill)
1| 4) of CRA(ARD) Act, 1957 & 24071887 (i Blnck -XI)
E__EEHM' cation unded section | 27TI0A/10ET (b Einek VAl
7(0 of CEA(ARD) Act, 1957 & 28/08/1989 (T Block -XI)
5| Bte of nofification under section | 10/07/1969 (Ib Diock-viih
8(1) ol CBA{ASD) Adl, 1957 & 28/10/1990 (1t Bhock —X1)

"4 | Date of nolification under section | 13/08/1980 (b Bloce-Viil)
1100 of CBAABD) Act, 1857 | & 30/03/1993 (1b Block ~XN

Fage §l5a



mmm-mm.nammau.
.Im.u'q!{'lﬂ?lm.mnmﬁ AC)=TB31 93 Acres.

ib Biock Xi- Tidipara (174385 Ac), Stermal (852.34 Ac), Gopelpur
{parti 140,87 Ac), Tumulia (X381.32 Ac), Waliacnhar (371,54 Ag), Hulda
(542 88 Ac), Bankitahal (838.33 Ac). Balinga (1234 64 Ac), Gananbahal
(TB.35 Ac), Kiripsire (168011 Ac) & Japt Jungle (Laima RF) (420.00
Acy=12208.33 Acres

The promct covers 08 (Sa) villages vie Gopalpur, Siarmal, Jaupunngs,
Ratansarn Tumulia & <uds in Sundargart Forest Division of Sundergarh
District, and stands acoured by ne Central Govermmeni and the
mu——aﬂmmummmmmm
Cast Coal Mining Project has a rated capacly 500 MTY. The Lsar
ﬂhﬂdh“ﬁmﬂ!ﬂmuﬂﬂmﬂn
Forest {Sonservation) AL +QB0. Foredt land break-up m as ghen balow

Land use detall of forest land (in Ha.) !
a4 - T Embankmant, OB Durng, !
. Biasting fone & UFerE "
Z80.784 | 3930 BEO10 0708
Village wine Dresk-up of forest land proposed for diversion
I thie Ccore ares.
EAD Willags Name Arga (i Ha )
i Sarma T8 590
2 Gopaipur 8408
3 Aatammere 48470
F Jrupunungs [EN TF]
] Tumulia 84002 )
2 Fouida 9.150
Total m_l

rage &5
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B) Cost of the project | 3T66.3C Crares | INR)

€) Loacatian of the Project
The total s of the project is Z290.443 Ha, out of which the total faroel
iand i ondy 348 708 Ha. The icoubion of I St for cusl mining cperstion
fully depands upon nature's deposit of minersls and geclogical sinuctise

ol e coal seams.
“Hange Gopaipur
Divisson Sundargerh
Flock Hemar
Diatrict Sundargar

D} Nature and extent of and required

The proposed Siarmal Open Cast Cos Mining Project includes he
Mﬂ“ﬂ'iﬁilﬁdﬂﬂlﬁ“h?ﬂﬂ,“ﬂ
vilage wiss land sthedue of forest ands o ghvan undar

o Forest anea
Tokal M-
e B R Y
- el Tohsil | diversion | Ama
- (1n ha.)
Sl
1 Gopmipu! | 7TEBSe | 120881 | 208867
qeen
Gopawpur!
2 Gopaipuri | B4181 | 499.961 | 583541
Hamgir
]-I Fatarsalal Al 4T 180722 248 102

Fags 7%



Ghopaipul!
it
JRUBUrENg S
4 MGopalpur! | 53,812 eRADTO | T4T VRS
Hemglk
[ Tumuia/
g (S0 padpur! a4 052 A6 08 470192
Harmgir
Kuloa
i Gapalpur! £, 168 17.828 27.085
Hamgi Hamyras
Tosl “SAG T8 | Vo407 | 1280 440

Ive purpose-wise breskup of foreet land and nor-lorest land for requirement
of ths proiect 38 fuinisied below -

= e
Bl : Forest Tolal area
o o | Lme | e
[in Hal
i “Mining 789 | lennz 275,451
(2 T sty uCiue 1300423 | 10733 |
1 75 maiers Safety B5.010 | 622668 707.665
lone
Todal AU 708 | 1940.740 | 21290445
Forest Land proposed | _

under FCA 1o ba dveried

E) Condiioned imposed In stage-1 If any
Hroposal 8 unoat process for Stage-1 clearance.

FPageBj5



Chapter-ll
Project and Impact Area

) wﬂmm-mmlmm-ihhpﬂ-
The Starmal & Skarmal Extension and Banapatra Biocks e lcated in
norih-western central part of b Rives Coafleid of Onssa, known &9
Gopaipur Sector. This coalfield is the southen middis pan of bwer
mmummwnmm-—um
1mwhﬂhpﬂﬁmm“ﬁm1mﬂm
Giarmel OCP is an X1 Plan project of MCL The Project Hepon is bassd
on Geclogicsl Repots of Sarmal § Skwmal Exiension Hock and
Banapaira Block which are siso virgin coal blocks. The proposed mine
wummﬂmmmﬂﬂ,ﬂmmu
southern 08 0T Gasunahans | e Basundhara Weat OGP s an angoing
mmmﬂwnumﬂhwh-ﬂdmm
Kulds OGP was sancticned in January, 2005 by Govt of india. Coel
mwmmﬁﬂhuhmiummmmzm
Extension of Rampa Block et io the west of proposed Sarmal UGS (0
htﬂhmtﬁﬂiﬂﬂ.ﬂmhmmmmmm
for the coal seams viz. 18 BOT 1o LAJY have been estimatad over an
ﬂﬂﬂ.ﬂqhhmﬂﬂﬂﬂaﬂlmm-d
mHMThIMlMHMhHﬁMM
for the project (Siarmal & Simmal Extn and Danapatra) oro thick and
ocrar al shallow 10 moderaie dapth. The sntre coal reservas of 153683
AR have high quariable potentsity. Considenng e coul dermand on
MCL and quartinbie poleniial of the blocks. formulation of the prasent
opancast mine for raled capacity of 400 Wity is justifiad.

Fng= N[5



GEOLOGICAL STRUCTURE

Dwtaiiad axploraton in both the biocks Mas established e sxstence of
mnmmmm“ﬂmuﬂ
and |stecits. ILis inonted in the axial 20ne Of the Dasin. The Majr scutm
munwmmmmmmm
mmmummmmﬂmm
mmmmmammmuﬂ
hmhﬂhnmmmumwm
that of scuthern part. The strike of e strata has shown northwest -
southeast trend with minor variation towards northern oat The strete
dips 1° - 4" towarrs soUthwest The same has nceased lo about 0 In
hmmﬂ#mmmmnm
i total 28 number of lauls with fhrow varying fram 0 19 120 m Rave Deen
deciphered in combinad Sarmal & Siarmal Fetn and Ranapsira biocks.
Ot of seven feutts interpreted in Siarmal & Sarmal Frin binck siv ‘mulls
mummmmmhmnmm
of this Taults trerd eas! Lo wosl

COAL BEAMS

in Siarma A Siarmal Extension and Banapaira block iotal 16 nee. of coal
norizone'ssams haes bean identiied. Baraker formabon contans 13 nos
of coal searms from RAM- to RAM-Y and LA o LAJ-IV Slong wilh their
sglits. The Parkhani seam has also been sneramterad within Harabar
Eurmation but has besn rendered non-polential due to s deteriorsfian i
gqually and fs heghly injerbanded polure b seam occus  within
Warharban Farmation in three spits vz Top, Midde & Bottom.

COAL RESERVES

Thus, 8 sum total of 185883 milion tonnes of net proved geological
reserves fof the coal sesms viz 18 BOT 1o LAJ-IV have Deen estmaled
in Siarmal & Sigrmal Extension and Banapatra Biocks.



DESCHIPTION OF CORE AREA
The project covers 08 (S villages viz Gopalpur, Siarmad, Jhupurungs,
Mm;manmmﬂm#w

District
B)  Description of Buffer! Impact Zone
Tre detail buffesimpsct zons upto 10 km from the pariphery boundary of
tho project as detaded below -
Detail Buffer/ Impact zone
National pas /
Sanctuary i
Hicepnare Aeserve |
Tiger Reserve / NiL
Eleghani Rssarves /
any other Resorve
Halotpeni AF, Raghaca RF . Punipahar
RF, Parikhula RF. Ghogharpall RF.
Fomast (RF | PF / RE. aF, Jnabcha
unclassied]
FF, Balljor! RF, Saiparkia RF Kalamaghas
FiF, Hundarskhol RF. Girpaha RF
“Otves projects Tasundhara Yest OCP and Kulda OCF
River Basurdhars river and Chhatenjong Mvar
Eculogically sensitive
arpps mah as
nananal park, MIL
sanchiany Desoners,
ol
Habitst for migratony
e HiL
Cornaor for animale of
Schedule | 8 Il of the | MIL
Wildiife [Protection)

Fagw 11 H



Jrarsuguda - Barpall - Sardega .
raflway line urder construction 4-5 km
BH 10 1,0 kim [* Bufler zone in case of ML

ares up o 7% ha, i tn ba considered @5 5

e all ground the pariphery of tha Project
Impact area

Act, 1874

i | Dithinrs

‘Defenas ingtalistion | pons
powat plants

Habonal ! Giote

mmmmumuhmm
structure of these villages are furnisted below

PROJECT IMPACT AREA

Pajc 12 |53
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DETAILS OF LAND USAGE (PRE-MINING)
w1
8. Within ML | Duiside | ooy
Ne. Land Usa Aea (Ha) “‘u:r (Ha )
1 | Grazing land 139,789 [} 131788
7 | Gurtace woler-bodias W' | O 48 237
3 | Fomst Bnd 340 7080 B | 6708
4 | Wests land 26278 ) 128218
5 | Gottlements 4aom & aa
6 Takd Wast 207.131 o 207 131
Mg et Ares
TOTAL 720048 | TOTAL | 229045
DETAILS OF LAND USAGE (POST-MINING)
Public
a5, Fiartatisn ‘Walar Totni
No | LendUss | o) | Boaygmy [ g | o)
1 Fresn Ball 93 i (] =1s]
External OB
2 s 186 08 o 0 388 07
a %!%:‘ ME06 | 41000 | SBE.84 | 154803
B
4 8t "] o [+ g
5 | e | 0O n 103 283
Duilt-Up Ared
6 | (colomy 8.00 o M | Qs
office) |
7 | virgn avea o o 19888 | 19898
8 mﬂu o D a n
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9 |Roeds [+ o o a

Total 1054.7T 410.00 B2500 | 220045

. Human Habiwtion and R&R provision in core zone

Particulars Core Zone

No. of PAFS 253
Mo of ViEages ti
No of Housaholos 2228

of 5T Famies to be dcspaced $504
afectsd
o of GC Familes 10 De Ospisced -
Afecind

The main necupation lv agrhculles Dased, siso many PAFs have Deen
employed in MCL urder RAR provisions as per direcicn of Hon'bie
Cipirns Commission

The Ferabiiation snd Resetiement in the six vilages namey Siamal,
W.TMMWﬂmmhu
project mies s twing camed out ender the direcion of "Caims
Commission® set up by Hon'ble Supreme Court for Ine purpose. The
majer adverse impact Wil De desplacement and rehabiRaton /
reastiament of aflsctad peops INCLAING Change in culuse, herilege &
redated faatires

Dietais of rehabilitation & resstiement are given Deiow.

a)  Lsnd Compansation

B Structure Compensation

¢} Compensation of Tress, plants, poncs, weiis, eic. in ihe terancy
ands

d)  Cmployment

e  Cash in lieu of employmant

f  Moneisy Compensation

FPage 15 5
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Ieaves,

fruitn. fowers, roote, bark, gums, fibed efc. of vanous species used o be
mwmmmmhumﬁmuﬂ- e
collecied by fhe forest departmant in @ time tesied systamatic manner
Butfof the aher the local peogia coliect al other NTFF in an uno-ganed
wu“ﬁﬂﬂhmﬁnnmnmhmw
Colla-tion of NTFP from the forest red definitely has @ negalive mmpect
as i leads to habilal dagrodation and disturbsnce, which resuls in
shortage of faod and cover of wild ammaly. he collection of Mahua
flower and sood may lesd to outhessl of fnrest fire a8 e oround 'S

cleared by burning.

Flora & Fauna Wildlile Habitats and movement of patterns of
megsfauna and Witdlife corridor
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140 B | [oimgewn | e
w7 | Basange w 770 | Lodha -%__
o T Vaex agunae | 171 | Waran Rridesra
vag | ot m 79 | Wi ﬁﬁ'—:
- w—-m 173 | Mersunga Murrya <oe s
51 Calamus 174 | Nagairy Lartans
|
153 | Bheia Bemecarpum | 178 | Maigun | Allantis
= B e Panfara | Wedands
— o ;ﬁfﬁwﬁn_
Bk Tongs T Petagirad | Foass
] b | 180 |pokamingia | Evpeorur |
— o Wesdids | Desros |
Ducurs % (182 | Randantakat
e — |
181 w!!m!! 150 [Sayemrsl | lchaccanes |
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mmhuwmmmmm;md
mmmnm.mmmm
or any other Comdor. Theme 8 no raencangeredurigue species of
flora and faura found in e area,

F) Human-Wiidiifa Conflict detalls in the area

Odisna has reported sighting of the Black Penther for the frst lme in 25
farests. The photograshic evidenca came in from Hemgrr Forest Range
uﬂrwwmﬂ.Mﬂuaﬁﬂm.w
matanistic leopard a5 It is called, were captured repestedly by camera
traps irsinlied in Owrjen Pahed Reserve Forest undar Hemgir ings
Henoa, Mﬁhpnﬁ:'rlwmﬂhhm#
division level
Jnn—ﬂrﬁc.tmnmhmmmu
wlophants in last few pmans. howaved, seasona movement o sepnants
s thars wirm few crmp damage & Nouss damage INCI0EN'S.

Camenunity managed solar fencing in § wilages namsly Ramoa, Fura,
Betwa Munda, Khajurbahal and Khursi in Hemgir Tahail was done
Mhmdﬂmmmm;mmu—h
wopare sttack recoidad in 2018-10

G)  Other projects of thair Impact area In the lmpact area of the project
propossd
1. Basundhara East Coal Block,
Kulda OCP and Dip Side of Kulds Cosl Slock
Pregapara & Dip side Extension
Garjanbehal OCF and Dip side of Garjanbahal,
Duiunda of NTPC
Weerakshi Coal Block
T Maonaishi B & DIF Expersion

e R

Wage | =k
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mﬂmwmnmmmmmﬂ

for the ared, @s given Delow-

—— st o Projecis for wiich BSWLCP has bean prepared &
spproved
Approved WLCP Amount

sL in Lakhs Ra

it Project Kame = — Tetal

Department

Bankibahsi 1o

1 Br.a0 12880 196.30
Siding- Road
i
ACB(Indis] [1d-

2 | Comvayor Belt 0ad 18 JgE 2839
Project
MCL

F: | M - NA
OCP) R

@ |NTPG (Darpan) | 1000 37104 | a104
WGH [OPGC) Rail

- ] BLA HA MA

hﬁu_

& | NTPC [ Dulanga) 0 E9E.30 238 30

T " MA A &na 21

Cropatpur Rl Line

mmmﬂﬂhmhmm-m
1I-
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Chapter -1l

Probable Impacts of the Project on
Flora and Fauna

mummmn-ﬂmnmnm
o Forest Flor Is inevitable there is local demand for fusl wood, Callie
grazing, Colledtion of NTFP, collection of smal Bmoer and hulkding
materals Some portion of thess maberals wers baing collected from
g Igeests moas coversd under the project. Now after implementation
ﬂhrﬁnﬂ.m&tmﬂhiﬁhhm
jorests. The addiional pressure due o diversion of forest land for
mining purpose wil cause furthar degradation of the susounding
Rmanrvs Foresls and withen e mpact area m paricule.

Trreats 1o Fonest FEuna. DUg 1o ONGaINg Mning sctivites = and around
fha prject ared. e wildite habitat has Deen disiuibed snd thersfors
imporant wild animals are not presant n ihe amd Howaver some
arimals along with eephants are found in parts of the Resaned Forests
wittin tha impact area

impact on Hlora

Thers s no additional farest land lnr proposad project  Hoth core and
buffer zones are found 0 be fres from ecologically sensifve and
blologically Hoh ereas/habitate, such 88 natonal parks sancharkes
Liosphere reserves end areas rich m geretic rEouroes.

The movement and operstion of the above wehicies wil resull n the
foligwing problems.

& A large work force will move in and around thée project arsa creating
iU e

b Moverment of @ nuinber of boavy vehices and operation of ~EMM
and piher equipmen wil produce leje guarniities of dust 8ns romse.

Pags 26153



& The workdorcs may depend on the surounding forest amess for
eoliection of fusl, small Smber efc. anc furiner degrade Ine forest
d The cust penerated in e mining process wil scfile on the plant
laaves and mhioit e growan of planls
B. impact an fauna

As the fauns is closely related to and depandent on the: fior, thers wil
be movement of speces away from mine lease area dus o nolEe,
Mﬂmﬂhpﬂwimmpﬂdmhn
ﬂmmmihhmmhfmdh
area will not be disturbed

The following miry b the parcaned impact.

g [u=to deposit of large amount of dest on grasses and fodde plants,
there will be shertage of paintable fodder for the anmals

b The movement of the Heavy vehicies and marhineries will gane-ats
gk of nolse creating panc among the wild animalks.

¢ Tha vehicular iights will alec scare the animsis

dmm:thwthmﬁumﬂMMIh
anirmais.

c. Project and ancillary activities on Flora and Fauna

The enhancarmant of foest area sccurs dus o masures fikes Bologcal
reciamston of beckfiiad aren, prboneulture | gforestation, snmpansatary
elurestation creation of greenbel ond svanve plantation Wiler hadty adll
be constructed in the intarior pan of the forest area for the beneficial 1o
e [aUNA 1O MEST the wiben scai oty pas iculsrly in summer scason Das0d
on the movemant of wild animals.

mmﬂmummmmmm“
within ieimestrial and agualic RaDIMS and conbiol Messwes o redvoe the
impact on fauna

The beaace in [ha regonal populaton wil be merisined n nalurel

mmummwnmumrn
Fags TN



project, Tumhp—nmﬂhwﬂmﬂm
measures like biolopical reciamation of backfiled wea, arboricullure /
mmwummnhmmw

The mine will be 3 ‘zeco-discharge” ona. If requIned. wier & Oscrsrged
uﬁﬂmmmmtqﬂmmm
life of suriscs water courses is expected.
The project I8 not fkely to have impact on ihe faunsl species diversity
withen the ierrasinal and aquatic habitas

Supply of ciean drinking water by providing ron purifying Wt o Be
mmumm-ﬁhmmumm
undler thie project area in both core and buffer zone arsas. Most of the
areps the Moride contain watsr is boing used by the local people which
load to hazardous desses |n order 1D ensule CBAN KNKNg water 1o the
vilogers the  distribution of 380 noa of Iron Purilying Kis in Finge
vilages. slusiad closs to he forest weas The fnliowng fringe wilage
have ben identified for the distribution of iron Purifying Kits at hausahald
level ug 10 360 gnits.

A Bads ramola
B. Puma

C Julumipaham
0 Khaurjhaian
F Bahramunda
F. Jamjharia

sl 2854



Chapter-iV
Mitigation Measures Intended

Siarmal OCP project ares is Z280.448 ha. The trect is having meashe
Enimpulmﬂudhﬂﬂhﬁnmmdl:ﬂh

mmuhmw-mmwm Ax thern
re meltple mining projects wilh overlapping zone of snpacts, hence the
aren of pong of impact has been expardad | sphngada range i order 1o
componsate tha overiap & ropetition of the Measires in the same Jnes.
Moteover Lephripada ares is having & pﬂhﬂﬂ-hi!#lwﬂl
presence & movermen Including chmivorous Ehe tiger & leopards. Hance
wildife mitgation measures ae jusifably being expanded In ths zone.
imarventions DEING underaken sk ehsr deliberate discuason wih
Rangs (ffcer Dopalpur. Hemge 2na LEpRNpaoE.

Tha sthar wild (%8 ansmais Tound i e area ae.-

Hﬂmm.mwmw“mm
mm:mm.ﬂmmﬂmmw
(Muntiacus muntjak] biack best (Makrsis ursnus urainus) Jeckel
(Canie sureus), indkan hare (Lepus nigricoflls) and mangoose (Herpasies
adwardsi) are soer in snd amund the forest land. Birds ke common
doves (Streplopelic decaoata), Myenas {Acridothanms ridix), hungle crow
tmmmmww Bir ArH
gaan Common rapiles and lizards e Commen krat (Bunganis
caevleus), ral snakos (Plyes mucosus), common garden lards
[ Varsnus Sengalensa).



1 Developmeni of Meadown!

mmwmwwmﬂmmwu
pear reported The pesence of leopard ls exignding from Focest ol
Hemgir Range 10 Forests of Chhattagarh

The pray base s to De mproved to sustan the QAMMIVONoUE SNIMas i1 the

Cynodan dactylen] and Mulha grass | Cypsrus otundus) is B be
developsd

hmﬂﬂﬁﬂu:mimmm“wn
the 1st yess, and malrienance in hea years intenval e 4h yoar. i year
and 10th year, & sum of Ra 10,000). per mantanance 18 proposed
Hence a sum of Rs. 60,000~ per hestore is suggesind. For 20 ha. = sum
of R 12 Iekh is required. Herce & sus of rupess 20 lakh = prowiced in
this pran

7 Bambool Fodder development by Seed ball:

Hemgir area s having dry Bamboo break and vast sirelches of Bamboo
forests 2 observed.

in dus course of s, Bamboo forest are now in the path of degradation.
i is required to anrich the bambuo fonest wilh bamboo and other fxddar
specias by seed sowng (Seed Bail Method).

it i 1o Be unceraken Dy throwing of Sesd balls of bamboo and other
feridae spacies 2 1.00.000 numbers of seed bull yue @ Rs 13- per
sees ball for 10 yaars  This enrichment program wil be taken ug in
Garjan Pahad RF having Bambioo. Araa rsar 13 RGN 8 PR 1D
hmm#mwwmﬂﬂnhh
mized and used in socd ball.

' FTLE 25
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m“ummnhhwﬂﬂlﬂﬂw;
appropriate ratio Mﬂﬂwﬂﬂﬂiﬂw
clophant is to be ghven dus mportance.

Procautionary measures Seed should DE Makiec and collected from
mmmmmmu“mm
15th June @y yaar,

Far 1,00,000 seed bais @ Fs. 15 per ball, a sem of R 18 00 i par
yBar I8 WHMMﬂmnﬁ—ﬁn
mmmm'ﬂllﬂm 15t of Juno every year. This
Inbmrveetion I8 1o De carmed out in 8 phased manies for 10 yeara. |ience
a sum o Re. 150 |skh is proposad in this plan.

3. Rencvation of existing Check Dam

Apart from eametruction of Pew check cams. mam Nas Deen provison
mada lor renovation of chack dams nasd reDar works, Nence 2 nos of
mamnhwﬂduwmmhmm
R and Dhancbansan AF

4 Construction of Chack Dam

ir Cnguer 10 Mmithgabe waler wripds for the wild animan paricuiarky 10 eummer
season of Lephripsis (ange ansas., thore & provision for conetruchon of 2
Nos of RCC chack dsms, both e in Basundiara Naeis locai cal Bilal
nalz of Gardha Ghat OFF under Leorpada rangs &s i I coming I e
buffar zore area of the projact 1t is uselid bo chack the funolt water &t M
location for improvemert of flors and fauna of the forest anes. Maving of
leopard has been notced in the abave proposed check dam arnas which
will be helpful to cater to the improwement of flora and fauna in Bhal areas

The GPS co-ordinstes with moages of tath of the proposad RTC chick
e as e -

rage M6
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Pracaut-onary measunes -
a) I may be developed maintained just after Rain & | after Donber
Miovambar avary yaar

b} I may be close 16 walsr bodies.
¢} ¥ may be away from appicatons to avold menvarimal oonflct

Provision of Saltlicks

Diffsrent wild animale require cover for different purposas. Cover for
bresding, parturtion, Eacaps and shafer are comman to 8 camgonss of
wikd animais. Camivores tequine ambush covers 0 huol Twds prey.
Prowviding adeguate farest Cower 10 Gifferért wild animals withan thedr
habital = necessary for shaller and probecton of wild animas from
wieather predators and snemios Keening in view this aspect. § has been
prascribed o fal sven thes matune rees which crashe o lasfing gap in
s eanopy, & s skes prescribod nok to fell ress near weler Poles
waliows, and salllicks 1o mantain cover In case of rehabiltation wosking
circle it has baan grescribed for mixed plantations instead of monocufture,
to creste ground flore and middle storsy to provide cover for different
types of wild ardmals. Tres cover around e sbeem. wisbes Hholes. snd sal
licks snal alsc De maintained anc iImproved

Grass Cutler & Trimming Saw

A provison has besn made for Grass Cutter for fire prevention in

piartafion area, Trmming saw for clearing road side foms! fre and
previgion of net dor ssed collsction of forest familes

Renovation of Existing Solar Fencing

Thera am existing solar Fencing in many places of the Diveion Due io
minor problama i s not funclional ol preset The defects noticed ars

= Damaged io Solar fensing (Poet. wirea)

» Dufoct at Power system.
l';lrnt“



* Dofect ir ransrmasion of Powear
it is proposed to maintain thess tencings svailable at stes mentoned

below.
Location & Langth of Saiar Fencing reguiring malntenance
Ameount (in
: Location ";': Status Lakh) for
ranov ation
1 | Rampla 38 |Patialy unclioning )
"2 | Pums 34 | Mol funclioring 38
(3 [ Bghars Mimada | A7 | Padkaly dinslionimg 7
4 | Kirajur Bahal 57 | Partialy lunclioning 3
& | Whurs 1.7 | Net funconing 2
S Location | 104 2050

For repair & man@anance a sum of Rs 20 .50 akhs indicales above &
proiced in s plan
B Construction of watch tower

It is propose to consiruct 8 watchtower near Dangathal ores to have a
close waich on Anamal Movement. Thesg will be 3 provaon of a room
B the Baas of e walch fower 1o accommodahs & salf o be sSaBaned
dy and naght The watrh towss will be fenned by Flephant Prct Tranch
with al Logstics and Accommedation facllities. The proposed cost s
sbeut 30 lakh and provigion in this plar s mace accardingly

L 8 Deploymant of Fire Fighting equad

A provision of 28 nos of blowers ) Rs. 85 000~ each has been nended
Alse provigion s made for 2 nos. of frefighiing squad arrangemant for
Gopalpur snd Duduks secton, from February to June every yoar, Tha
cost of one frefighiing aqued ia derived as gven under.

Fage 3|53



~Eost Estimate for one Firefighting Squad.
( & persons for & manths for 10 years)

10.

1"

Total
S| Description Rate Amount | (n
No. Lakh)
1 Wages of Squad
315 SX315X1500010 | 23.625
1 par day
35,000 par
2 | Hired Viehicle Manth for 5 3500005X10 | 1750
manth per year
15000/ per
3 | PolL cost moeith per 5 1 5000510 7.50
month par yaar
Recharge of Rs. 5000/ per
4 10 0.50
Mobile set | year o
. Training of squad | Rs, 15,000 per am——
members yiar
Rs. 76,000/ par
& | Camp eguipment H' T5000x10 7.50
il Total 58.125
Tranquilizing Gun and madicines

Purchise of 2 Nos of tranquilizing gun @ Fs. 3 Lakh sach and medicines
wwwmmuummwmm
intended in this plan.

Rescue Van
it s proposed to provide rescus van for wild animals along with necassary
treatmant of rupses 30 00 lacs proposed In this plan

Pl'l HFH
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13

14,

18,

16.

Providing cage

Tnh#hdﬁuﬂmﬁﬁﬂm.lhwhmﬁwwﬁ
mmﬁﬂmﬂm.Mm{MBm-ﬂ
annther fer harbivorous) A sum of rupees 15,00 Lakh @ 7.50 lakh s for
wach vilage providad in this plan.

Providing Drona Camera

hnﬁhhﬁ!luﬂnﬂmﬂﬂh-ihhml
mhmmmwummhnpﬂmu
Hemgli Range. A sum of Rs. 5.00 Is provided in the plan.

Trap Camera

it s supposed to provide 20 numbers of Trap Cameras o be fixed in
MWIMFMRFHWHMHM
A sum of As. 5.00 Lakh @ Rs. 25,000/ per trap camera s proposed
in thie plan.

Binuculars

There has been provision mads for of Rs. 4 nos. of binoculars for night
vigion and normal vision sach.

Animal Health Camp.

Thars are many villages / habitations ather inside the forests or very
close o forasts. Their cattie are used to graze n the forests and
probable camer of confaglous diseases (viral fungal). Their
immunization and health measures will go a long way i preventing
spread of disease to wikl animats mostly herbivorous. |t ks proposed
to conduct animal haafth camp in consuftation with Velerinary docion
Animal Husbandry Departmaent for these villages in avery year for 5
vears. To conduct such animal health camp a sum of rupses 1.5 lakh
@ 25,000/ par year is supgested

rage 36 |52
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18

Alternate Fuel to villagers

in order to reducs pressure on forest for fuel wood in the vicinity of
wq-mthmndhmmwmmmmu
70 families g m.mw-nrmm.{hwmmmm-
and re- filing for Tyear Rs 5,000 per connaction! famiy). 18 proposed
cover Knajur Behal village in total and motivate them not to use any
firewood for cooking purpose.

Hence & sum of Rs. 7.00 inkh his provided in his plan budget
Families will be selected by Range Officer in consultation with V55 so
as to schieva the objective of ths prowision. This wal help in
ennsarvation of fiora and fauna o a grest extent.

Altarnate Livelihood to villagars (Core Area)

MHMMHWMMW.MPﬂﬂm
thair agrcullural land. Their income has been reduced from
qhm.lhpmldmmmﬁrmw
to them. On interaction with villages. it is observed that bee keeping
and mushroom cullivation ean ba imtmduced through indivicual tamily
or through as SHG. It is propased to Introduce in bee keeping in 50
famiies @ 10 bee unis per family and mushmoom cultvation 25
groups/ family

For mushroom cullvation detail of process may be referred from any
et on Mushroom culivation for homculture dapanment of nesarest
KVK office. A sum of Rs. 050 lakh per unt of mushmoom culivation is
suggestad Hence & sum of

() Rs. 35.00 takh for 500 units (box) of bee keeping & Rs. 7 lakhs
on 100 boxes) and

() Rs. 12.50 lakh for mushroom cultivation by 25 groups s provided
In this plan

™e K 3?‘5?



19.

wummmumm

uhmmmmmmmmmmﬂ.m
househoids in the affected vilages will be prowided with ron removal
iits which include a small fiter & anciliary ems. Il is very easy to use
& can be used without any electricity requirement Reneficianes par
village will be identified & provided with the kit Around 350
baraficiaries in identified vilages wil be provided with the iron
rermoval kit, (Kit @ 2000 per kit X 350 beneficiarios = 7.00 Lakh)

Incentive to V5SS

VSS actively involved in forest production, fire protection ond
wmnhhﬂmwwnmﬁwu
maintain their interest and sustain their involvement. | is proposed
to provide incentive 4 VSS every year (2 VS5 s from Gopalpus
Range and 2 VSE from Hemgir Range.) Rs. 20,0004 will be
pmuuﬂumvaﬁ.lmﬂh:hmuﬁﬂu-m
and @s deckdad by the DFO Sundargarh A sum of rupees B.00 lskn
umw.m-mﬂha.muﬁhwnmm
for 10 years.

Public Awareness

Awarenass campaigns to ba ennducted in inenor pars of e rings
on varlous ssues lke forest and is effect, widife and human
jmlation Roll of wetland in climate amefioration efc. il is proposed o
conduct one such camp every year al 3 cost of rupess 50, 000/-per
mFuhnnﬂlmlmdnn-E.mﬁhupmpuﬂh
thie plan for 10 years.



22

Monitoring and Evaluation

For monitoring and penodical evaiuation of various inferventions
suggested above, i Is proposed o carmy OUt &n iIncapandent
evaluation on 5th year of the implementation. A sum of 5 lakh is

provided in this plan.

1, One Bolero may be aliotted to ths division for taking patrolling &
protection duly along with moritoring in the supervision of the
department work.

2 Wages of driver of the vehicle may be paid for 10 years as per the
rarmunaration of tha driver.

3. Fuel cost to be provided for 10 years of the sbove vehicle including
protection duty io be taken by govemmant vehicle.

4. One tractor fited with watar tanks & Hose plpe molor

5 Dne GIS basad monitoring centre construstion, with &l required
hardware and software aystom, and a GIS consultant on hiring basis
for 10 years at Sundargarh to track movements of wildife. This will

help in informed planning for protaction of wikdlfe

Pape 3952



Chapter- V
Abstract of Interventions and Financial Implication and
Meonitoring
A Ahstract of Interventions
=
Rata Quantum b ot Ramark
Habitat Improvemant
0.60L 20 Ha 12.00 Garan Pahad
RF  (Comp.
19,20)
18/ 10,0000 | 15000 | Ganan Pahad
per yr for RF,

10 yra aopropriale
on  slopes,
species o be
decided by
the DFO

s

BOL&TS

13.50 Garjan Pahad
RF and

2

o1oL

ey
et
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Protection and Survelllance
7 |Renovation of | RKM | 18.40, 2050 | Rampia,
Fencing. Munda,
Knhajuroahal,
Khursi, Good
response but
not
- - maintained.
# |Comstbuction |MNo  |2500L |1 2500 [Odisha-CG
of watch tower bordar
& fencing {Hemgir/
work Gopalpur)
8 Camping | Unit | 00.80L 10 600 |For squmd
Cear staying nscde
forest camp.
@ |a) Deployment |Unit | 58125 2 116.25 | Gopaipur,
o Firm Tapila &
Fighting Cruduka
Squad Bachons
s M
)} Blower Unit | DO.B5L 25 18.25
10 | Purchase of [Unit | 5.50L 7 100
Tranquilizing
gun
madicing
Infrastructure
11 | Providing  a | Mo. 30.00 L 1 3000 | MAC
rescus van
12 | Providing NO. 75L 2 1500 |1 For
Cage carmivore and
1 for
harbivore,
. MAC
13 | Provaing No. 5.00 L 1 500 |A  Temge
dione camera Fange  for
_%‘M! ) survaillance.
14 Camera | No. 00.25L 20 500 | Ganan Pahad
/ Ganan
Fanad RF

Paje# |52



75 [ ABinocuiars- | No. D050 L 4 200 |Patoling |
Night vision i
B Binoculars- | Na. 0015 4 080 | Patroling
Normal vision =
V8§ involvement & Public Support
16 | Animal Heaith [ Arnual| 0251 B 128 | 1o
Camp conduched
with
Vatarinary
Doctor
(77 | Alternate fusl | Family | 0.10L 70 70 | Khaprbahe!
to vilages. Viltage
18 | Alternate livelhcod to vilagers )
A. Bee |Famiy |7.00L for[50 3500
Kenping 100 bowes | Families X
10 Box i -
Mushroom | Unit | 0.50L 25 Groups | 1250 | SHGSamily
Cultivation may
____'PI'I:I'I'II#II
18 | Provision  of | No. 350 @ Re| 700
Distribution Households | 2000/
Iron puritying in each | mach
kits in frings Villages for
villages & vilages
incenive  to | No. 0Z0L 4 V58 for| 6.00
20 | VSS B 10 years
21 | Public Neo. 050L 10 £.00
Awsrenass
Camp
22 | Monitoring and evalustion Periodical
One Bolero | 1 1 Unit 12.00
for Division for
taking
patroliing &
protection
duly.
Wages  of |1 TXIZX10 | @15000- | 24.00
dffver par month
for 10
L learn
POL cost LS Ra 16,000/ | fer 10| 18.00
| ~ par month | years
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Chapter VI
Maps and Annexures

A | 1000 whoat showg Com end Biller To0e S| i

proposed proect

Map showing other projects & drainage wihin Buffer ANNEXURE ~ 1i
Zore of proposed project

Land Use/ Cover mappings of Core and Buffer Zone | ANNEXURE - Il

ﬂﬂrlll

Protectad
Map showng distance of Areas|{ PAs| from ANNEXURE - IV
the projedt site
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ANNE RURE - XTI

prrepared lnr |

“Esap plunting wrd soll 6ad melsture cravirs silion sctivitics 1o rotick and |
cafievenate tlic degrded apes fhcits (Navlag rwer desily st 045, \
bocuted i thie wren within {00 moters from puter perimeter ol the mining |

lease Boundnry over b ha in Garjon Jore K.F. of Gopalpur Range of
Sundarparh Forest Divmion™ ‘

in cumpliamer wih

Condition oo, 7 of purs A of Stage-l fores! dlearanee - m-prineplke
appravul

Vige terer oo, Flle, Yo, B-25/2021-FC, dated 21~ Apetl I612

of Minlstey of Environmont, Forest & Clpmste Change (FOA Divis nn],
Liervt, ol India, New Delhi

Dhiversion of 349.70% hectares of Tarest land Tor “Siarmal Opencast Coal
Mining Project” within 2290.449 heetnres of minlng lesse ares

ul

Moy Mabansdi Contfields Limiced

in Sundargarh Forest Division of Dise. Sandargarch, Odisha
i




“Gup plasting sad seil and wolsturc conscrvation activitics to reslock and rejuvenate
the dugi ededd vpun farests (havieg coown density leas than 0.4) if any, locatcd in the arca
within 100 meters from pwier perfmoter of (the minbg lewse™

L Bricf lnfor mation:

M/t Mahasad! Coalfields Limited (MCL), 8 subsidiary company of Coal Indis
Limited is & Mimimina Compony of natwre snd style publio secior wndermiing under
Oovemnment of India, which was carved out 10 adminivier and mine oul coal from the coal
mines of Odisha, spresd over Talcher and b valley coal fslds.

Ib vall=y coal fl=lds in Sundargark bmd Tharsaguds Districts of Odisha contain large
reserves of quarrishle col. Eadh area conlnining coal has been divided into severs] mining
blocks, mnd Sixrmal gealogical block is ane of the. Siarmal opencest eoject Is located in
Siarmal peslogical biock af Gopalpur trect in the noct-western part of Tb valley eoal Sields. I
Hes herween lntirodes of 22%01'19"-22%03'5559" N and longitudes of B3°37"D9™-
£3°42'59.58" K. 1t i roprasented in Survey of India Topo Sheet No. F44L12 (84/N/16). This
project is heving 1947.82 Mt (Mineable Reserve) of quarriable coal reserve in Gopalpur,
Mwpurungs, Siarmal, Retacsars, Tunmlis and Kuide villages. The entire srea of Sinrmel
project imvolving six villages were soquired under Cosl Bearing {Aequisifion snd
dovblopment) Act, 1957 (CBA-1957) vide S.0. Mo, 1869 dated 10.07.1989 and 8.0. No.
3055 dated 29.10.19%0. The above land has been vested in MCL wfs 11(1) of the said Act
vide 30 No. 2592 dafed 13.09.1950 and 23015 dated 30.03.1993. (Page-22 o IRDF)
Presest propesal Sarmal OCP imvolves toial ares of 2290449 ha wehich comprises of
349,709 ha of fores: 1aud, 473.792 ha of Govt. Nou- Forest land xod 1466.949 Tenancy laad.

r 8 Laocation af the project:

The boundsry of Slarmal block s s follows:

Neatl . Coeundues nod Busundines West blocks sopursed by Chatadlias
Nals ard Basundhars River

Wt *  FRampls & Dip side of Raupla,

Eam ¢ Kolde Block ssparated by Chettnjor nala

Soutt +  Prajapara Block

Homdargarh owe s The neaest fevenus town & List. HU), witich is af a dismpce of 46 om.
Blubuneswar, the State Capitsl Lo the miues s 450 ki The company Headquarters is at
S B “TiPge




Burls which is 150 km via Sundargarh, Teanmgoda, Swrbalpie, The nearest railbesd is
Hemgir raitway stafion on Mumbei — Hewrsh line of Sooth Exstern rallway al & distence of
sbout 15 lou. The semrost dommestle airport, Vieer Sorendra Sel sirport, Jhereoguda st o
distance of 30 km. Bfje Patunalk Enemagonal Adrport, Bhubaneswar is ot o distince of shout
450 kon. The nearest sea port - Paradip is at a distance of 550 kem from the block.

Siarma] OCP has been secarded the Fosast Stags | clossunce including 545,709 ka
of forest land from certral povernment under Section 2 (H) of Forent (Conservation) Act
1880, Minisiry of Environment, Forests and Climute Change in vids Letter No. F. No. 8-
232021-FC Dated 21st Apri] 2020, The FC has been accorded with o ser of conditions 1o
comply with and thus this scheme has been prepared in comply with Condition No. 4(V) of
paca-A of Stage-] n-peincipal approval,

3. Phyviegraphy & Drainags:

The topography of the block is represented by flal & sloppy ground The grousd
slopes geaemlly towards eant and narth-east acd the dminage Is through small streams, which
in tum feed to river Basundhara, Besundbara River & flowing from west- to-sast and
ultimately dmins into the [h River.

Distance of waterbodics from the ming is ax follows.

Name of the Water Bodios Mstamce
Chlists Thor riverMala 0 ki
Banundhara river 0km
Unzia Nala 43 Jan

lchha river 18 km

I8 river 7 km

4. Climate:
Meloorologleal dats collected from IMT, Rhubaneswer for Tharsagods IMD siation
fir the year 2013 bave been mferred for prepusation of the following table:

w— - - E— -




T Purnmelen Partlculurs
[ T 0.1 mmfa Oct
Maimm 1183 mm In Aog
—_— Anmmal rinful 13816 mm (Average armoal rainfall i3 1430
mm for last 21 yenss)
 lemperatire tange | MmTram £.5°C in Jan
(rocmthly mesn of
IMudmem 46,
dily teasperauze) Toke
'.m Tolme wt 230 b OB% In Peb, Jun snd Jul
ﬂlllmi Mina: 90 br 6% in Apr and May
e T, g
Minat 1730 b 11% i Apr
Maxatd308r | 30 kmghin O
“""'": Minst 830 Tl
w‘ i ﬁ"’“ Mexat1730% | 30 kmph in Ost
v TSR [T
5. Geobgy:

The "Goolegical Raport n Sigrmal Block, Ib-River Coalfield,” Odisha, was peapared
by CMFDI in Febrassy 1957. Sieemel block spreading over an asca of 5.00 #g. km , Ib o part
of narth westers eetor of [b-valley eostfiald and in whish boal beating arss 2 1.24 5q. ke

The coal seams oosnrting i Sinrmal blook are in the contisnation of he sdjeining block La.,

Kulda in the cast.

6 Scll Type:

L

Soil muny be defloed as 8 mbxture of rock and mivers] with the organic matter, The sall
of the euining Jesss aoes s claswified ax [ateritiv eoil, Intaritis with coul on the basis of ir's
layer of formation. Soil is the net resalt of the. sction of climate aad organisms especially
plunt ce the earth crst. The pH value of the sall is rarmal mnging from 6,00 10 7.20.

7. Exisiing Vegelation:

i |’lr| e




T crop comn pasltion of fore! sres |s maindy Sal (Shoras roluric) nod B smoclates
romely Bije (Perocrapm marvyptim), Mangs (Momgifers indlea), Keadn (Dingyrow
snntmmnzylon), Matit] Uiy e, Henn (oo cummm, Nl dzarotsine mdea),
Dalads (Torminlic balfeiiag, Dhmes (Ao bojfitiod, Amdilvg Girsals drmioni,
Wrerum {ddimg aneifislir), Raba) (Yool tmantum), ©me (ubosomils o), Kael
Udirapems parvifiors). Sidhe (Legarsoemis pervdfiord. Sisoo (Dailersts jarfolla), Kela
(Clelsaonthur safinoe), Ohanid (Fpodffrdl faticossg), Cambter (Gmelies ariooa),
Kursin (Nollavdera antidacnterion), Talm (Mutes mossagrernn), libars (Clakorsogphon
poisteia), e Sl (Shorea robucsia) is the pro-dominent species. The condition of the
vagelstion is dry declduous fores,

hmﬁk-m&-hh—pﬁi—m-ﬂ;un—l
uu-ﬂum-ﬂhpﬁuuﬁumummhm
graring snd fire wood pollscion. As far as possibln, care thall be takirn W select indigensns
Epeciod for plusdshon whsh ane eeocicled of focnl specion

A Lacallon:

‘It ouly forest isnd botndsry shared by mining lewse boundacy of Slarmal OCF &
Oujmghn Besmrved Fovest, The kleslifie] depeded fewal bl kcsed on ssill-west
houndery of the mining lass sres. A stvetab of 6.6 ko fomal Boundery i duntifiad nharg the
omter perimaior of mining isase boxndary, hence Tomming, 66 ha of forest land cossidering LO0
meted width i per the sipolaisd condilion

Based on the D58 mpart of the totel identified degraded forest o Le. 65 ha &0 ha
dugraded furest lund b apen foredl’ oo fooest, ond € bs b moderstely demss foresd. The
scheme emvisngis ANE plartation end sofl and molstrg conservaficn mensures over S0 b
degradad Sorest nnd in consuitalion with sixte fores: deperiment.

5|mage




Fig-1 Senemase mep chowing Sismal OCF and sormanding Three,
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Fig-2 Cuoogls Exr mep showing loeation off Eeciifled DFL and mins lessd bourdnry of
Hazmal OCF

| | : |
|




The stipulsted eondition reads * The wner agancy either Kimself or through the State
Farest Departiery shall widertaks gop plovting and soll and varer compervaiion ociiviiies to
restock amd refuvenale the dogroded dpen firests (having arown density lars thert 040k 4
amy, located in the area within 100 from outer perimerar of the mining lease. The plon for
Plartation and SMC activittes will be prapered and submitred to MoEF£LOC hefere Srage-IT
clemance =

& Objectives:

The main objective of the present scheme s to fulfil the condifion no, 7 of pama A
which envissges w underiake gap plartation/nforestation aod soll moisturs conservehon
works inside the forest aren idendfied within 100 m strip framn the oufar perimeter of the
mining lease bouadury Mhhﬁﬂthhﬂhﬂhﬂﬂmﬂhﬁhﬂ
department.

This scheme envisges the following shiectives:

a) To enhance the covironmental condition of around the mine lense aren.

b) To conserve, protect sbd dovelop soll and moistare of degraded fotust ares.

€} To restore the aren with artificis! regeneration.

d) To demaoste and fence lhe aces in ground o dispense with biotic Interferences,

) To kmprove te mices edaphic conditions by uadottaking suituble soll and
moksture conservetion nearres.

f) To creste awareness pmong the Incal villngees for profection amd maintensnce of
(e plantetion in paticulnr the adjolning forests for snsiring enrichment of the
eonsystmm.

5. Propoisd meciures

To achieve the above ohjostives, It has been jroposcd to tale up ANR plantation of
200 plantala over 60 ba of Segpaded rescoved foreat fo¢ gap planting and soll and meisture
comservation measares 1o restock snd cejuvenate the dogreded open forests (having arown
denity Tess than 0.4) if any, located in tho area within 100 memm from ouber perimeter of the
misslng lease.

The plantation scheme has boen prepared on besis of the oné time cost nonn for 200 plenm
per b with 10 years mainienance insluding fersing with basboo twigs, provision for water

= & = # P

i[ll;l




through solar borowell with finsd with drip system. The projoot cost haa besn calouloted as
P the por bo cost for the crnent yoar 2022-27 dartved fom the makdx modsd of the one
e ot 30T,

¢  Proliminary acilvithes for gap planiing:

AL the outset, en operation should wim st icnding (climber cutting, cleaning, doubls shoot
culling , pruting eic.) of the suisting erop foe the growth of promising principal rpecien of he
locality for cusafing berter growth of Gie plants, It includes emoval of tnfecion, dseased,
malfoceed, dead, diying mal defective tree growth aad disposal of e by dstributing it
amang the Jocal VBS members, Apart from it, woed eradication is elso an iotegrd pari as they
imterfexe with the growth of both planted spécies and nanonl regenecation.

“The dotail of the opeimtion 'o be carried ot s ag follows-

0 Cuiting of herbs and shrubs intorfering with the growdh of the promising spocies.

H)  Cusling beck of ludividnel top beoken poles futecficing with growih of well fouped

pulc copa. '

Cutting batk of malformed sand dlssassd specica.

Cuitbig of climbers up 1o band resch.

Sharp cutting of kigh sturmps flush o the ground to gel & smoocth Stell with lost

damage to The cofex,

vi)  Sisgling of cuppice shoots coming out fram stocls and rotataing the mest promisiag,
e,

vil)  Proning of fhe branahcs of the pole crops np 1o band scach.

During fhe ™ yoar, clizber cutting, and cefiing of high stumps, weeds and melfermed and
Qiscased spocies will be done. In the nunt two yean, cutting back of mabforacd ndiyiduels
and singling af coppice shonts in case of desied species will be done in the subsidiary sifvi
cultural activities.

>3 8

@ Soil and molture cussorvation measnres

Sail and moisture consefvation measures will be undertiken in the couepleie srea
imespective of the density of vegelsfion (o conssrve water and engich growth of the
vopetation in the ares. The emvisnged in the cme fime cust norm sree smggesed trench,
percolation pits, contour trench, graded sarthen bunds, LECT), wie mesh LBOD, wb sorface

- W —— e e — 0T s b S e = - ———-
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dylee, & WHS as per the slope nnd site roquiremaent on the LS. The detall of soil and molsture
conservation measures, Snanclal estimates and progrm schedule is duly mentioned the cost
noom enclose] with he scheme.

“ Plonting & pest-planting

\ The s il bere-atocked by asing lavenon ( 200 plactshe . ANR moe n 0

As fax as possible, care shall be taken to select indigenous species for plantation which are
associates of local specict.
The list of specics o be adapted for the plantation is as follows:-
Mame Speeer Saientifie Name
Terminalin eruca
Emblice officinalis
Dendrocalamas mriohus
I'cogamin pnnas
" Tormizulis nlsia
Dalbergha sisoo
Oumelin whures

=
F

Ml e | oy Ln| s) | B =

EHEHEEHEER

e

< Alignment snd stseking

Alignment, siacking snd plifing wAll he taken ap bn the month of MureheApeil, pits of dhe 45
om x 43 om ¥ 45cm will be dug mainlsining & spating of 1.5 m @ 500 plants per ha as per
eap patches.

% Execating ageacy
Al the works usder this suheme shall be executed by Sudurpich Foeest Divislon

‘I|F1|:




@ Requiremeut of fnds

Estimate for Brushwood Fenelog, ANR Plastsflon, asd Soll & Muolsiure
Comservation over 60 ha DFL within 100 meters from outer perimeter of the wine

Tease bounidary.

li TParticulars Amsuut (T Rs)
Cost of ANR 00 ha with 1%

. maﬁﬁnmwn 60,56,280.00
| ha i Ra per bm
%ﬁﬂq :m—ﬁmn' H'n"l: 29 00

mater 1,531

2 | 419364- per meter.(Rs.1 04,966/~ par with § T
vears malntensnce

g | Boll & molstos conservation work @ 37415~ per ba 22 44 200.00
over 60 ba
Waksring provison with Bolar burs-well with Slied with

4 | drp sysiem over 60 he @ Ra 23,7864 per hafor 5|  L/40-27,160.00
years

5 Total Plantation Cost { 1424344) 2,53,19.871.00
15% of ( 5) toml plentetion comt towards EPA/Incentives 37,97 980.65

6 | o VS8 incldiy monitoriag & evalustion n

7 Grund Tatal 1,91,17 851.65

Or say Ra. 2,91,17,860,00/-

The sbove cost and wak schedule i pruposed based on the Oue Thoe Cost Nomm fix
cumpamatory aifinesation. The wie hos boen ehen fin the Matrlx Model o e your 2022
2. The copies of the sclating cost norm is coclosed as aomesgre- [, T & 101

- - # —_— L] LS LI __§ B L

Wirsge




The total estimased cost of the implemeninfion of proposed scheme will be Ru.
3,91,17360.00 (In words Rupees Two Croe Ninety-one Lakh Sevenicen Thousand Eight
Hundred Sixty) only. The sbove sxpenditure will be made over the period of next ten years.
The spproved cost of the schere will be deposited in CAMPA w'e of staie forest department.

Recommended for Approval

Sundurgarh Forest Division.
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Google Image: Location image of 100 m strip of forest land at outer perimeter of mine lease boundary,

proposed for Gap planting and SMC activities,
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ANNEXURE- X]T

Scheme
Preparcd for

“De-ailting of village tanks and other water bodles so as to mitigate the
bmpact of silustion of such tanky' water bodies within 5 km frem the mining

lease buundary™

In compliance with

Condition no. § of para A of Stege-] forest clearance - in-principle
approval

vide letter vo. L no. 8-252021-fc, dated 21* April 2022
af Ministry of Environment, Forest & Climate Change, Gove. of India,

New Dethi

Diversion of 349 709 hiéttares of forest land for *Siarmal Opencast Coal
Mining Project” within I1290.44% bectares of mining lease area

af
AU's Mahanadi Cealfieids Limired.

In Sundargarn Forest Division of INSL Sundargarh, Udivha

jirags




Gcheme prepured for “Dreestifing of rillage taple el other wwtor bodis o 4
mitiguts the Impact of sBtntlon of such tanks/ witor bodles withiln § km from the minlng
lemse bosmdary”™

1« Prilef T formaibon

Mi Mahensd Coslflelds Limitsll (MCL), 1 subsidlry company of Cosl Indin
Limited i n Minimtss Compeny of sanre and style poblic seefor underteking moder
Ciovemment of Indiy, which was carved owt i sdmisiser sod mive out coal fom g ooel
minan of Udishe, spresd over Teleher mnd Ib walley coal Galda

T wadlry ounl feids in Susderneh wd Rogwguide Disrics of Coishe contain arge
reverven of guurriable cvel Dach erow contalelng sodl hay bees divided (o szveval micing
sk, anel Rinsmal gradagioal bloek i ane of therm. Blormal opercast pmjerd (s lomsbed in
Sherranl geclogical block of Gamalpar tract in the nonb-western partaf Tb vafley coal fald, i
liss between letiodes of 22%01'197-12%0%9908° N ind [engitodes of B30
BNI3F B. It mpsesanted i Sarvey of Inda Tops sheet Mo FeAL1T (SMN16). This
project i having 154781 My Minesbie Roserve) of quarisble cosl masrve in Gopalpor,
Mupusangs, Sinmal, Retsnian, Tumalis wd Kshds villages. The entire arm of Siaomal
pryger invelving it vileges wers aoqured under Uow Neammg (Acgestton gnd
developreeni) Acl, 15957 {CDA-1957) vide 5.0 No. 1869 deicd 10.07.196 acd 6.0. Ma
3055 dated 39101990, The shive lmad i besn vested in MCL wa 11(1) of the sid A=
vide S0 Ko 3597 deped 13091990 end 43015 duted 0031990, (Page-22 w RO
Prmeci proposal Siemel OCF tovolves Wil ares of 90445 ba which comprises of
349,709 ha of forcet kemd, 473,792 ha of Oovi. Nowe Forest liod and 1466949 Terancy lad.

1.  Loeafios af e prajsct

Tha boandnsy of Snrmal block i m follows

Newth © Chahodha snd Raciini West hincks spemted by Chatrdinms
Wals and Busundbars River '

Wet 1 Famspla & Dip side of Rample

Eaal : Nulds Elogk ssparated by Chetiajor nals

footh :  Prujepam Hlock,

Sundargech town s fhe cesmst reveans town & Dis. BQ, which i af & distsee of 46 Ton.
BmbEOARVES, T SIee Capial Mo the Tinal 18 450 k. The company Aeadqures B &
X A - ak i . AT




Pl which & 150 lon via Bendergarh, Mhersmguds, Sambalpar. The nesest milesd @
Hemgir milway sistion oo Musshe — Howrsh ioe of South Liagem miway &1 & dirznes of
sbowt 3 lus The et doussdlo sipon, Vier Surssds Sel ohpuot, Meisegels sl o
disance of 3 Jon. By Petsnall lnfcoostiopl Adcport, Diubsocwser b ot & dtnpoy of ahost
450 ke, Thee nesrmnt o poart — Faradlip in ot & ditnnce of 3390 ke fmm the block.

Siarman] OCF bas been sscarded the Pormt Stage | cloamooe ipcleding 344,709 tn
of forest land fhom contnl goverssoent weder Beulien 3 (i) of Porest (Consecveflon) Adi
1980, Misiswry of Envimament Forest and Climmte Changs i vide Lomer No. F. N, &
252001 -FC Dated 31st April 2022, The FC hus boen scoorded with a sot of conditions ©
commply with and s this schemn has heen prepeced to samply with Ceafition Mo, 40V) of
pteA of Sage-l lesplecipa sppruval

1 Phypstograply & Dralasge:

The wapagraphy of the biock is represcored by flat & sloppy pround, The grouad
tlopss gepanily towanis c2i aod porfi-sesd woé the dendoage is Mough small sreaccs, which
in wrn feed o river Bassdharn. Basmdbam River & Jowing fom wes io-sast end
altimnsely druies o the [b River,

Distamee of walerhodies Eom the mine by as fallows,

Mamst ol the Waler Bodies Distants
Chissn fhar Mala B km
Bamznars river 0 fkm

Crin. ks 4.3 jan
lchha river 18 im
D fiver 7l

& Clepries
Mstenrmlogiesl dam eollesed fram IMD, Hhabanseanr e Thammguis MD
isafion fe ibe yesr 2013 hove been tefecred for prepamstion of e Iollowiog table:

O R B o e e e s

B|Fege




i Tarsmetcry T'mrticulary
[ p— L1 mm s et
‘Munkrum S i mmin Ang
Anazn] raindall 12816 mm (Average wnsasl reladsll | 1430 |
(o Lt 22 ywma)
[ Temperstum fangs | Minimam [ ™™
{mionthly moan of
b Maxinrum 46.7°C im Misy
Max st 834 br W% m tah, Jun and Jul
I TS 16%% in Apr and May
:fm'"’m S 700 | $O0 I i, Awg and O
Wi wt 1730 b 115 in Agr
Cnbaginag Max 12 <30 br 0 kimgh 2 Ot
w‘ “’“f: LR T
Max ot 1730 br kg i Cut
M st 1730 b 2 kamph
5. Geology:

Ty *Oeolaghal Report oa Slapual Mook, Tb-River Coslold,” Odisle, wes prepused
by CMPDN it Pelwaary 1997 Slermal hiock spemading over an ares of 2.00 s ko, s o part off
noyrib-arapiern snctor of Th-wabley conlfiekd wod  which cos| besring ares it 4.24 o5 kan.

The shal seams oocursiag in Blerrnal Wioek e in Be cogtiumtion of the edjpining hlock in.,

Kididla b o wasd.

& Sod Typm

Bkl Ry b SEOEES 18§ ELCNGEE oF SRk N BB With s oRghRL mamer. | soil
of e M. L s (s classifled as latecitie soll, lateritic with conl oo the basis of [t layey of
foroution Soll la the wel ot of B oadon of cllmats cad rpaiens sipaclally pleot ou te
sarths crust. The pH velue ofthe soll b sormal vuglog fom 6.00 te 7.2

T. Existing Vegetaths:

il il

—_ —
iPage




The crop compositivs of forest e = malely Sal (Shoren rubersg) and s pasocinies
samely Bija (Merocnpur mgrsuplin), Maogo [Adeyfen (sdee), Keadn (Dlagmpraur
maignarpion), Mahis (Modbuca brdioa), Jamun (Syspiem cumiel), Nesadmroichis alical,
Bakads (Torminalis bellorica), Dhaum (Amagetisur lagfibla), Aschbu (Morirda fretorls),
Kurer (dding coedlfoiie), Sabe) (Tieminalfs smpninen], Char (Srehanons o), Kasi
Ufmvagyma porvifferal, Sidbu (Lagersreenia parvifioral, Seco (Dalbergin lanfolia), Kark
(Cietarenise onilemay), Ubtmbki (Weodiordl frwtinosm), Usmbinri ((ecfios srdore),
Enrcln (Mollarhens amtifpsenterica), Ml (Juier moscgperms), Dhern (Chloroagplos
aeigionig), o, ful (Gores sebunsa) (o S pre dominamt epesies. The scedition of de
vegstation la dry decicurns Forest

Tha eanaithen Mo. & of pars-A of The Suge-1 appeoval envisapes o progans & pinn for
doslintion. of watsbodies. This scheme b being submitied & compliacce with afwesqid
srmilifiem of Misdidry of Fevirwment, Forst snd Climpie Chmgo, Gowemment of lodls.

@ Objectives:

n-q-lmimnrm of age-] sppeoval resds “The war aguncy
shal! prepare a fivt of existing willage fenke apd other water hodins witk GFS coondimes
locsted within § kn from Ok wive lsgse Boandary, Thir ilst tr & be didy varghad by dt
concernsd Divisiona? Forert Oficer. Tha Thar dgencys vhall pagulerl) wndertuke desiiting of
Porre WHQEe [Nk @ Gl waTeT Dodler FU AT b millpaee o0 Iwpusr of Shanow oy el
sl wwaiar bodias i dotwied agpreved plun flor duiining of idei{ficd Ponds and waser
hadiex im he prepoeed 0 esuticion with feart deparomant and rhatl be suhetited o
MaEF &0 befire Stape-I appraval™

Tu Mulfff the sboom sfipolaticn of the Stage-] apgicoval which savisiges de-siiting of
viliagw wine und other water bodies so as to mitignin the impect of slltion of ach mouks’
water bodies within * ko fom the mine lesse bovoday, the ssope of the sheme & w=
Ml

) Tu saltigete ee Logmt of Shiatlons of vTge taiks & ol wate Lodiss
)  Toeeoare comervation of waler fn und srouad the project site.
i)  Psaning (o optirue e asd copssivation of wilkr feogtoes.

S{Puge




[ [Revalopmaal sl maoszscskly of he meoowrcos W gshiose highes seslaspably

e L R L R T g T T e N L T R

|

Walcr cosservabbon on be acheeved by orestmyg woler siorage copacity m vl lage
oy & oiber wazer badies thmugh water harveasing mruckrres mnd chock darms A roesher of
4l|l||'|u.|ul EesTE daliatrs soomul e peagect ares Tl aopn il soeas w2 ey oilssusses
that are pondrellog b deopege in emd aoend the loaschols! pe arc promenly Chhate for
Mals & Bapmdbary Bree. Effors wtll o mude to comservw the wwter Bodis {penadi )
devaingesl vy e pown, Solh remal e man-mede by de-silmthan inTeerntem aver tha

T 18N Years

@ [-allinopn el WHET WEKS A0 RIS DORIEY

| ailaon ol Propsed poncis warh Cil% egardinmie a8 as g e halirw

=it

Flgurs 1. Clongle iy wloing B bosiin ol W pol s gad ~ setiped i

Snurie | Lisng @ Barel P
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& Tablal: | of pasds

Area Amsust
_I_ T § T o () ﬁ:: fin K.}
| #l i M EA BN | ERRT AH | GnoA | 19sE0 | LEISETEAL
| S
72| Mondeihe | 2P 490N | BITISOIE | 100 | M0 | 2440000
P | Mundeliber | 22° T49A1N | EMVITILASE | 00 | M0 | asseoone
P4 | Mondelbhe: | 22° Fo40TN | MUITIRNCE | 2000 | 3180 | 43600750
| re | Mundeliher | 22 330.00°N | 172207 | 23600 | spe00 | emissoo.00
P | Mundeliher | 22° 32N | ©ITLN0E | #00 | 10200 | 17WSI0000
r hipndalihen | 33° 1WOL5N | BFTTSLOECT Jair A B0 (e
M| dedeeeas | TSN | WUTIAE | e | Tw | M7
1] EIﬁlilldh IITATN | OFITIATE | 1300 B0 JE2430.00
P10 | Builsmunds | 21" 74896°N | BFITILENE | 4000 | TIO0 | STIE0000
i +ihiinllil I FELINH | D17 LOEE lllﬂli el e 5] JHTE SO0
Pl | Seclemends | 22 T329N | w8Iridaoce | sse0 | a0 | rnsniase
P13 | Bbilimends | 3P 243N | BSITILICE | 1000 | 10 | 34817300
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& Eneouting Agemey

The provent Scoeme ahall be exesuted by the Liser Agency having speaialoed
depurtuecis beaded by qualificd persons with cumuurcod man and mackinery To faciihas
rthig, e user agency shall establul g3 own sscuteg amd supsmvsbon cells alomg with
rquired Infrasirectursl Bedities. In order te muintnin the qualily of work, m-boust
mupsvision deough compered ol sadl b providel T esire work shall by
carvicd wul in conndinstioe with the Forcss Doparement.

Ka

1| Dy, UM {Mimzing] IS yean’ aperiente (& Mioieg ELviopment sunes

: |Ares  Emeiromment | 10 yean experience in Enviroumeni & Fotes
DTl

3 | Area Burvey Officer | | yean espenmsce with poliution cortrul & Emvounmena]

Manugmnrnt

4 | Prget Frcironmen | 6 yenrs erperienos with Froeronment Managemrest pae

Officer

¢ Heguiremen: uf Fun

The Fairmuabed coal oo B0 nea of dlemifled] amecholion within § Yen sdisa faes

thet revine lense Bawndery for de-allimtion up bu 1.5 m deoth for & oial of 1.85.65] Cun of el
feomplanmoe 1o condition no. § of pary A of the siage | grast ) will be M. 18,7409 500,00

Wirnga




wnly The shiee eupenilitoe will he made svor e nest en yonrs perind Thersfnre, hudge
e rwon lae boen kept by the user ageney for wnplemertation of the adhove programme over
& porod of meat ren yoars This budget will B subsecied w0 inereaxe (0 smount considermg
the increass in matanal cost emd labor charges.

2D i

uum Siarmal OCP o Oy

-

A P i 1wl el ﬂ';_:'_ﬂ ot o
Mahgned: Ceai Fuds Limigy mm Coafinisa i

Hevommended for Approval

— 4@1{5“1 -
Divisionat Ferest Officer

L
MDA | OREST OV

Approved

nlu..ﬂ";:‘.

Regianal Chuet Conservator Foresty
Rourkela Chrela

Reghonsl Chief Conservator of Forest,

Fourkela Forest [Bivision

i

MIrage



Cioogle Image: Locabons of waterbodies proposed for de-sltation
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,_m%mucnmus CENTRE (ORSAC)
@ 54 of Sckence & Taehnology. Gowt

Resoict )~ wun BT
3 e 29, 8, 202>
: Mt cpRsACTRO825 20202 2 O IR(F) o 182 7 AL
L] I I‘

Flahalaimi area, Mabhamudi Coalficlls Lid,
AUPO-Basandharn, D-Sundergarh, Odisha-770076

Suby Supply of DGS Servey ML grea map m respect of Swrmal OUP, Mahalaxn Area of
Mahanadi Coal fickd Lid in Suadergarh district
Ref Your Lottor Mo MCL/MLAGM2021-22/36, du01,00.2022,

- laviting n reference 1o the subject and letter ¢ited sbove. please find enclosed herewith
the st and hard copy output map five Siarmal OCP, Mahalaoomi Ares genensted based on the
el TWGPS wanwewy it o the jooiml eevviy en sompeicing of offeess o DRSAC
Revenus, Forest & Mining Departmant, It is pertineni to mention tht the abuve lvase arv is
superimpossd on the Coo-refereneed village cadastral map of the ars based an the output of
the fickd joint sarvey undectaken durlng June, 2022,

¥Oou are raguatied 16 retaive e deliverabie as mentioned ahove and acknowledge the
e to Bus office. Further, i is 10 wilorm you that the output should not be wsed for any
other purposs than it is mean for

m

CHIRF Mh lﬂ"l

Enck 6 Maps & 1 CD.

Copy 1o
11 The Director of Mines, Odisha for kind information end neceisary sction,
2) The Collector, Sundergarh for information and necesary action.
3 The DFCL Sundergarh for information and necesssry action.
4) The DDM, Roarkela for information and necessary action.
£} The Tuhesildar, Hemgirl for information and necestary sction.
€} M/s DB Skl Cual Mines Privaie Ll o infoisiion aml m“ﬁ

.,p{,p"
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Mahanadi Cosffelds Limited habnct Samdergarh | Odinka)
d jualh & Col P Lo imag)

® ['we do hereby undertake “to ensure the boundary of the safety
rone of the mining lease, adjacent to habitations/roads is properly
fenced”.
O )
{.:-‘—bﬂh"- I R ".".f‘ﬁ‘?’
General M Project Officer
Mahalaxmi Area, MCL Siarmal OCR, MCL
. Gemers! Wanage? Pg::-marﬂcp
Wp-atayre Ares LT
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ANNEHURE - XV

'i

Scheme
Prepared for

Fencing, protection and regencration of sadety tone ares of 7.5 meter strip
within the mining lease houndary

(15.59 ha)

i complinnce with
Condition na. 9 (i) (ii) (1) of Para A of Stage-1 forest clearance - in-
principle appraval
vide leter o, F. No. 8-25/2021-FC dated 21 April 2021

of Govi of Indis, Minkiry of Environment, Forest & Climate Change,

New Delhl
far

Diversion af 349.709 heetares of forcst land for "Slarmal Opencast Caoal
Minleg Froject” within 2290.45 hectares of mining lease area

of

M/s Muhanadi Coalfleids Limited.

in Sundargarh Forest Division of Dist, Sundargarh, Odisha

ALY




Rehemn far fenclug, profoction snd regroerition of ity taee uees of =8 mater urip
within the mine loase boomdary (1859 ha)

1. Wricl lnfermstinn:

M/s Mahansdi Coolfelos Limaed (MCLY, & subsldugry compasy of Coul lndua Tumaed
is o Mianirnine Company of aatare snd dyle publie secter undertsuing ader Gowemmes of
India, which wis earved o1t 1o sdminsier sod mine ma coul Fom the ooal sy of Ofishe
aptend over Tubchor und Th valley coal feids

Th walley coal fctds iv Sundagarh aed hassupais Deiries of Ouisha conuls large
rederves of quartinble coul Each wics contulning cosl bad bece Stvided oo syvwral amesg
bbncis, o Shermal poolegical block v one of them. Suomsal oprscest project o lscanrd 2
Siarenal geciogosl block of Gooelpur race in the nents -wesiern part of b vallry ool Seide B
lies betwesn lntitudes of 2201197 Z2°03° 55 89" N and loagimades of K173 708 - B3I 43 987
E I inrepreseosed iv Sarvey of badis Topo shee Moo P4l 13t/ 16) Thu propest (s laving
134742 M1 (Mimeabie Reverve) of quamahie coal reserve (o Gopalper, orarmgs, Siamrl,
Ralnosars, Turmulis s Kulds villeges The eotare sros of Saarmal sraiees Lol ng 600 vilbams
e ncquired wnder Conl Besring (Acguinition and dovelopment) Act, 1927 (CBA 937 vl
S0 Na |0 damd 10117 DORY and K00 Ron HISS dareed 29 10 Q90 The where lond sas baes
wantad i MECL wte B101 ] o tha sl At vidde B0 Ko 3507 dused 1100 1000 snd £3018 Surad
30051 141 (Page 2210 J8/DF) Preseot preposs! Sinemal OGP involves 1ot ares o 2290 445
b which comprises of HI.70% he of faeen land, 471 792 ba of Govt Now Forew zad ead

L. Locutis ol the projm:

The boundary af Sisnnal blork § s foliows

MNarih Chaturdhary nd Busindars West hlocks separmed by Charardiacs hals
a8 Basundhar River

Wasl o Rampua & Dep sade of Rampia

Bt Faulds Bloch scparsied by Chansjor nals

Srrh Prajspars Mok

Ti®dage




Sandac gt wwn i the nesrest rrveas wen & Diarier 10, which bs 91 & dlsance af 46 ke
Anubarcvwar, e Smee Capial lhom (he misey o 430 ke Tha eompany Headquaners s a
Buria which o 100 o vie Sendangarh, harmngueda, Samba‘pur. The nesrast raillsd s Homgs
il oy oy o Musshal ~ Howsal e of South Bseters railway o 2 distanss of sbow ))
m. The ressest domestic aimort, Veer Surendon Sei sérport. arusgeds o2 o disunce of 33
bz Byu Petsnack lmemasocs] Aoport, Bhubsneswar (s 2 8 disturss of sbous 430 km. The
ressw wr pees = Parsdis o w distines of 599 om fag e back

Seprsal (Y kas hedm acorrdod the Foril Rlage | et |5 haling W9.709 ks
o forwat L freen ceniemml g eermmrant under Gactian 3 (1) of Fares (Conser stion) Ao 1880,
Ml of Boousemest Foresls asd Cllnsie Changs is vide Letier Mo F. Moo B 2502000
L dated Jln Al 3023, The FU ban been sewarded with o st of sonditions to eonmply with
e s s achorme has been prepaced e samply il Condition Ne. V) of peie A of Sage-
Lo=pucpal igemiral.

¥ Faysegruphy & Drainage:

The mpography of the Sock s mpresenizd by fat & sbppy pownd. The gusl
s gl wwasis el amd ombeees and ohe doeioege i through small e, Wik
T2 TLTE CEeC T ITVRT SERNCRITE. Sammohae ROver it fewsn g rom et M-e0m hed uirmattly
e nw e In Rver
Dreavass 2 wiieshid=e Dom the mise =5 w0 Sllowy.

“ame of the W ater Nadies Dirtance
Chiais Jhor Nala ™

_ Bamndhar mver 0 kom
Ictes rves i m

! TR rwer Y




4 Climate:

MEoTHopch BN colead T LML, Brebmersar for aawgnisy MO
Mot bor the yes 201} bave boen referrad lor preparstion of the foliowing mbie

lers Varsmeters Particulsn
. Ty Ul mm m e
, asine 1188 rm in Aug
Wafall Assual rinfall 12806 mm (Averge aznual suinfill 4 1430
mem ooy haat 23 yemes)
Michmn Ul mmiaOa
“Temperstars nge | Mindmem (6P inln
ity menn of
il e b LRTHT S0.7°C i Way
Mas st B3 b A% (o Peb, Jun sod Sl
B Mizat 30 b 8% in Apr mad May
:'::“ Maxat 1730 = % in fui. Aug aod Oc
Mo g 170 b 1% i Apr
M ut 130 be | 30 kssphs s Ot
Wend spead moge
gl Mim st B30 br 2 emyph
e e Mex a2 1730 he 30 ianph in Ot
Mim st | 740 be * kg
& Canlingy:

The “Clenlingles] Rapon on Shirmal Rlock, Te-River Conffleld ” Ouiika, wid mrepirnd
by CMPD = Febrasry 1097 Smrmal blosk speeading over o e of 300 65 kn b o pest of
mosh wegiern pestof if [5-valley doalfield snd = which sonl hearing wed b 4 24 53 lon




Teg pes! s occurng @ bl block s in the contimunen of B adjoieeng hlock o8,
Kulss o e com

§. 5ol Type

Foll pay be defiped 4 o miivie of ook end nones] with ibe ogpeni mene . The sl
ef de bl L ares is clessified b loiarime sall, loieriths with catl oo ihe baiid of 0w layer of
tormatoe Sou o 1oe ool reeult of the sctinn of clunste and organiam cepecially plant oo the
#arh et The pH valoe of e wil b sormal anglsg from 600 1 7.2

7. Exinlng Vegrtation:

e crop compesmon of fones kres b mainly Sal (Shares rodurnt] and ity sssociates
sy Bijs Furocrapu marsspism), Mango (Mangiles indical, Keadu [Diosgyeous
msismueion) Mabul (Madhses indlcal, Jurun (e gton cumiall. Nesnddeirarchin indles)
Batmts {Teremglis bederical Dibmute (dnagetons e}, Aschbu (Marindy thactsie)
Kaurum Ufias cordgipbs) Saby (Tevminally fomentong), Char (Buckossas lomsan!, Las
Mrapaa eyl Sdha (Lagreasommia peevifoea], Sison (Dalbergea lat)fidia), Karla
Cletruthar oelimmr’, DRatic (Weadfordts wuncossa), Gambhart (Gaisling arborea), Kurein
Mallsmhons pemfsenieror] Pates (Buled meneigermal, Hher (Chlarandon misenia), et

Sal (Themvz mabniz) |8 B pre-domment species. The condition of e vegmason i dry
sag s Form

T Cosfrian sa 5 (0, (i) o (07 of de Sage-1 approval onvasagss W propare §
pean For Sy, proscetion esd regencration of sley mos ares of 7.5 m arip within i mios
b Ungala v, This scbimios s prepmand b cuziplisaie with afioesald condition of Minisry of
¢mwwroormeey. Faren end Climar Ohasgs. Governmar of [ndis
& Ohjrctivec

The supulsed coaditoss, be, mo. ¥ (0, 00 and (L5 of uege-t approial wads @
Lo

ll#;ll




Safery Znne Masggement Following activifios o prahecs cori shal! be wndorisden 5o tha sige
ageney far e managemsn’ of sfety Ming ar piv fae relovand putdriines wreed b ad Wiorpre ¢
panieting ©

£ Livwr aivency shell pmvare dewiaroidom of sgfey bong [7_5 wiaipr (3 sim all along the unmer
bnamdary gf the mieng ligts geea)] sad 0 fncims pectaction sed segemsretioe b
Fraciing sdepucie sustber aF 19l hipd BUT Baundsr ailloe to a-rsed wo she £P1
conrdingres with Aarted wire fomcang amd deplaving cdnguase ambar of s fan wtddr
the vupereizion of the Sip Favcar Duparnant.

1. Boundary af the sietr rome of the miming lrase sdyecen m bobirenom roads 1ol by

praparty fasicasd by 1he wver agancy,
UL, Safety sone chili! by mainnzined ar grewe buli aocared mining Wess and 12 ey demas

cancgy m the area, cageneraman vhail me iadan wp vt area by the wer agend @it
el wnidar the maperviss of o Sece Forest Deparmae

Te fulfil) he sbove mipulsion of the Siage-] spproval which covsages femcing,
prowaction and regenarstion of safety sona srea ol T # 5 erip etk e e e bormday
tha seops of 50 scheme ie o followe

(A Hiock planistion of (80U plasi per 3 waln I8 mont okl ssedling Wiz [0 yean
msmleaams ever 1050 ha,

b  Babed Wire fescing with pellar of prescnbed e & dimenaiozs for Safen Leze wes
ever 1156 ha

e} Provikion of One ivon gai For every | kom panmcier.

Apari from sbavr sops, DOPS ey han beee conducted by ORSAC wnd corer
pillers amd mtecosadime pillers with duly ssorieed FB, BB, DOPS coonfisatol & pile
wumbeing ov bolag cvoied an prescribel distaice The plles e, dmesemss and
specificatiung ey s por FOCT spprgved senn. This scopy of wark will 5 submuned
ey

(S J £
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The sadeny tors wrea o ooy detnpicated dad Beoced sy barbod w i fencing over lesglh of 148
i ground 8 ety Jong o prevest otk merfoser for powction of de plenimon med o gol
sl e gamianation An aves of | %59 he Coonsuting § 93 ha force nd, §.000 ke CGNT and 6578 e
froan y wadl s hept withm mimng ase sres for the grosision of palety sone for fera ng, probac s
rad pgEnaiEon

The Sixs pléfuton schomes bas becn M.unhm:mndmm

Cant Norm for 1600 plants per ha srd the cosr has been s basd g the maniy model for the
e - 2F of e Oine fene cost narm which i cochoscld & Anmerasme 1

i Sehame far Mork plantation/ artificial regeasration of 1AB0 plaste/ha (1N manthe ol sedling

ol lureslry specaes)
Tree o the Flarcation - " Camvenhonal [anle e
lﬂrﬂumpnhﬂnnd 600 Mo per byt
' Soacng 0 S adomand 25melim
| S ol pin e 3 mx <3 em & 4% om
Pruposei chiicr of species for plaptation
| Commen aame Scientific Name
Amls - Emblica oificomls
I Bande Termimalta bellirg
K rustiachuds Divkomi regies il
E \shaeem Simarwha glawen |
Neear Anadirechng andks
= " Daolbergia raos
, Ben Ayie mamiging
Semuly [ Sr——r—

Thr chrete of fanl snesion 0 b planted will be made e conanstion with e FIFTY, Sansbargech
Frewr Mavom

TiPagn




L. Plastiog Tecknigue:

Chat o the abave species, e mienaty of the plastat.on for fue! wocd 1 275 mees
auch b Acesia, Chakunts, sic. shall be plisted ap to 40 % of the toll narmher of plans, B¢
tirnber species like Sison. et wp 10 60 % sbal] be planied = the pin

1. Plantstion Mritodslepy:

For plustetien the meeling will be enlloctal fum he ferest deporme—e sumeny,
PFisntang of 16 monidh old seodiong of sbove proposcd ppocss bl be thcs wp Tl jio =ill
e Alied whths & usnie of pood yuality sl s o g masde TS The sapling U e
plameed Just sfier commencemen of the MONOON W0 MALT MAXEILT ATV Sail 65
WROMTAIT COMSEYRTON warka propusid w0 it sboppy ven ol buld mobere o aufice
ond aomwass grovnd weter level, wiigh will be benefisinl for homor ropmormos of B
phames i

3 Sall Type:

T o iy s bty s il misa 0 ooy wasidly umais hanclag, psod vell weple, pH ol
thss wial] vunies B S & T The sl i beviag geuds sbope sl o soll aosa

Whers (ha sies of safery suoe s degraded, 1op sail will be spread aver b ares beforg
undeniing plastihos dwirk

4 Pratnflae

b b proposcd to cary ol brbed wing foncing around the safery soae wes over Jd
TH6E 1 2 73 = (L8] by using RCC pitiers of the damenaions [6"X4"XER, L 8 1o be
erscied with CC o Sugout ef 155 LY 215 dimeasion. The Harted wire (I phy barbed wivel,
ewimared longih of @ S mimrier i T wrasls heevensal and oo dagoral arimgs hereeen
1 pillery 90 o dsance of ) § meien and provision of Oec oo gars for evey | D perimest
WXY) The loocing work will b sovscionsly doss sspacislly edssssl 10 cerunog
rosd/baklintions = comply with sage | conditen na § (H).




Tha cowl of piller pesting, burbed wire foncing med oo gals b etimated B8, 714/~ per
mats o per appeeeed mpocifications snd Cusl DOSn #1 current wage raie. Toind engih for
feacmg work b (247856 ML perimeter +7 5 M of sfoty sone breacth) X2) =49 S8 RM The
tota evmmated copl for the lmeng wok sosid be =40388 KM x He T4/ poy meber= Ra
2340083~ A cagy of BOCF mproved nosm (s enclosed a0 Anmezare 1.

Tae above-mmtiensd expendinee (s propossd i be done of projen cost as per provision in
EMP & Mizing Fiag by fhe weer sgemcy.

£ Werding

Pam plapting operatien and weeding shull be taken op fellowsd with spplisation of
fertilimer ot the fme of sotl working in the month of Angus Second weeding sheuld be
repented (8 e mondh of Dctober ploag wath balf —moon trenciing sousd esch plant. 'Weeding
and soll workeng will be repeated during ™ vear and ¥ year e the 77 year wesding snd soll
wmriing mamzeag vl be deme

& M anet sl W el

For effsctha prosecdan of ses watch and wand whall be provided, dusing the project
pesiod by the meer sgency

1 Igwstien, Memioriog sl Evalesios

Afz cyning spencoc starg ths scheme will be implemented. For soccessiul
mperesiytne of e sbove MUlgEtve Sesdlares. WIEGLE IRIDACTAD A0 MSimes | Eiidense
oe mosomed Moncs] Sg o mauited. Sufficient fuel/conveyance charpes % iackeled
exres shall be prevides oy e user apency 10f pROpEr ehecubon of HEse PrOgTIEN.

< Eascwting Ageacy

T prewemt Scheme sinil be cxopuied by e Usy Apeny baving specialied
srpeeTmenn esded v ganlfled pervmme wid outourced ek s ey T e e
Soa e e pgems e adeall eniabilinh b vwn Exscyring moel wpsvinion cels sloag = it wguired
wlimns msaal e i Lo cudes 83 munladin the quality of work. m house uperrisin Sewgh

8iPage




competent persousel shall be peavided Tha entire werk vhall be carricd wut I coordingsan

with the Farest Depariment,
SiNe | Desgnaien ; Expartise |
E Tiy I (Migg) £ gy mpeienes b Mg Eowemes
furvay .
3 Aran Env irvarisat OfFiuer 10 yeaty sxpericacs o Loviioneea & [oree |
3 Arse Burvey Offle= Y yoan mpenimce wib poiison sono. & |
Ensbonmeis] Masagroes
t Trajoct Coviconment Officer | §  yews  experomes wih | Eovasmess
Manageaen! pag.
* Rogqulrommnt of Tusd
LS Amaant
™ - fla R
| Com of Rlock Plasiafion of 1600 plass per ha w18 maveis 38
V| sesdling over 1899 ba § Red3SA3%- per be with 10 years | A0FLIIL00
walncnance (Owe Time Cost Norw for the yoar $033-15) |
3| wacenmyg unmagenens: 10% of plawuson cost (1) 13,10.688 90
Bartwnd Wire fmcing wih iliar of prescribed star & Gmenions
fiwe Saflery Zome area over 1899 ba. Total leagth for fencing work
3 | 26INEH ML porimeter <78 M1 of salkty mod Weadth 8 B = 4 a e gie g

44388 KM X K3, /14 per meler enahnting Prowsien of Ulse won
surm)

e for wvary | ks pormter (4X4) (18 por POCE approved

Tuoial Cont

st

Flaisngm] roguitasant suiimmted for maplemenisnas of the ibove moopd of o 12 crass|y wrk
eobaditan oo & (1) () G553 wdll be Ri 3 D689 BS8:.

The sbove expeaditis will by mads ouer Se W veesi penod B pet ey slasteiss
pawren Thisefave, budget (row i has been kot by the ater apensy ‘o coplemsrta o 41 tu

apeage




zhovg pspptles pragiim ved § period ol e yeurs, The funds sod placed in the approved L1A
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ogoo comfesd ARe09  wulwan! coALTELS LOTED -
e E e
V..M [MINVPROETT OHFICER ~
(W ey of Coul gy imin) #7852 Setendtire, Bk Bergert ) i d e
Ref, Mo. MCL/AGM /MLA/PO/SOCP2022-23/ 215 Danes 14/07,2022
UNDERTAKING

| /We undertake that 4 schome for fencing. protection and regeneration af mfety tone area
of 10.59 ha i hereby beimg submitted o comply with the stage-! condition by MIOFRLC
[FCA Div.) & Tolbows:
¥ Safety Loag Monagenent: FOINWIRD GUTIVITCT OF ProjecT roal shall e codeTTaess oy
the used ggeicy for bhe monagoioent of safety pone gy por the relevont guidelhncs aoaed
by the Ministr's guidefiney _
ik ther agency shall rensre dermrcapon of mfery pone |75 meser iv einp ol sfosg
the inner boundary af the mining [eose areal, and 17 fencmyy protection ssd
regencreton by ereching edvyunte munber of nix feet kigh (LD houndery milomy
o seribed with the GFF coovdfinatey with barbod wire fenong ond dipioyisg
advguete numbvr of walchers under the jupervinon of (he Stare Fasest
Departiment,

L Mﬁhﬁmﬂhnmh%mhwm
showld be properly fenced by the uxer agency:

. Safety zone shall be maintsined as green bell arvued mmng lesss and fo
tnsure dense comomy in the aren regenctatian shall be token up M this oreg by
the e dgency af projoct cost wnder Ehe fapervision of the Sture Forest
Deportment,”

I/We heraby undertaks thet we will submit the DGPS surver map of mining lease

boundary, safety zone buundary and piflar pasting details with the final complance
submission of Stage-] FC conditions.

-
Praject (ficer

Maras e Tma® g e



ANNE XURE - XV
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Scheme

for

“Aflorestation on degraded forest land over 5.895 ha Le. 1.5 times

the area under safery zone (3.93 ha) selected in Garjanpabad RF
of Gopalpur Range of Sundargarh Forest Division,”

m eomplinnce with

Comdiviom ma 9 (IV) of para & of Stage. | Torect tlearance — in.prineiple
appruval

side letter no. 1. no. 8-252021-fc, dated 21 April 2022
of Mimistry of Eavirenment, Forest & Climate UChange, Lovt. ol India,

e Thelhii

Tup

Dversion of 349709 hectares of forest land for *Starmal Opencast Coal
Mining Project”™ within 2290449 hectares uf mining lease aren

uf

M3 Maheanadi Coalfields Limited

in Sundarparh Forest Division of Dist. Sundargark. Odisha

1/ ®5;ge




Scheme prepared for “Affarestation oo degraded forest land ta be selected ehewhers
messuring vae snd & hall tmes the ares under valery sone, shall sl be dene 20 the

project cost under the supervision of the Simtr Farmi Depariment.”
L Beicf Informution:

Ms Mahanad! Conlfieldy Lirmited (MCL), & subsidiary compuay of Ceal Lndia Limited
is & Minimtns Company of nstwre and atyle public sector undertaiong ynder Govenmest of
Iadia, which was carved out 1o sdminister s0d mise out coul from the coal mipes of Odiaba,
spread over Talcher and Ib valley coal Selds.

Ib valley coal fields iz Sencargash and Jearmguda Districts of Odusa comnn large
reserved of quarmeble coal Each mes coatainiag coul has been divided mie aevennl muning
blocks, and Siarmal peclogical block s one of them. Siarmal opeacwt progec: 1 located =
Siarmal grological block of Gopalpar trae i the sorth-wester past of [ veliey conl Gelds It
e betwoen lattudes of X201 19°-22"00'5999" N and loogitedes of 33737T0F-
§3°42°56.58" E I bs represenved (o Survey of Indin Topo sheet No. FaSL12 (82316). Tils
project is having 154752 Mi (Mineable Rzserve) of quarrishle coal weserve & Copalpur
JTsupuranga, Sianzal, Raiseaars, Tumulia sod Kulds willage:. The entire area of Siar=al project
imvolving siv villages were scquired under Coal Bearing (Acguiition and development) Az,
1937 (CBA-1957) vide 5.0 Ne. 1869 dated 10:07 1985 and 5.00 No, 1004 dated 33 (01540
The sbove land has beea vested in MCL wh 11(1) of the sald Act vide SO Na. 1952 damd
13.09.1950 and 43015 deted 30.03. 1993, (Page-22 w0 ISDP). Presen: proposal Sizemal OCP
Eveives ioiel area of 1390 440 b which comprises of 142,709 ba of oo lesd, 870,750 &a
of Govi. Non- Forest land and 1456 949 Tenancy land,

L Leestion of the projoet:

The boundary of Sinrmal blesk is as follows:

Norh ¥ Chamurdhars and Basundbars West blocks sepamed by Chemusdigry Nals
and Hasundhers fiver

West  Hampa & Dip side of Hnmpia.

kst C Kaslda Bleck sepamied by Unattaor nala

South 1 Prajapam Biock

Sundergich 0Wn i the nesreil revenue own & DI HIQ, which ® & » Sistine of 26 £
Bhubsneswar, the Sime Captl from the mimes 15 430 im. The company Mesdguanen o m

il Faja




Bura whah s 180 0en vis Sendargarh, Tharssgude, Sambalpur. The pesrcat muilhead is Homgir
srleooe wanoe on Murbe = Hostah line of South Essters radway at o distence af about 13
. The sewes domestic sirpon. Vesr Surendrs Sal airport, Tharyuguds wt 8 divacce of 30
s Wiz Pesnatk Imermavonal Arpon, Ahabansswer i ot » divmace of sbous 450 k. The
meassid 4op pAs = Presdip ii 81 diskasce of 550 lon from e bloek.

Sarma] OCP i been pecorded the Forest Singe | clmrinee incloding 345.709 b
2f faooet lesd foes centend govermment ender Section 2 (1) of Forest (Conservation) Act | 980,
Mlizeetry of Eoviroument, Forests amt Climase Chanige i vida Latter No, F. No. 5.252021-FC
Daces Iie April 2022 The FU bhas Deen sccosded with 3 se of conditions w comply with and
Sk 1is schemy ay bees poepaced 1o comply with Condlilen No. 4(V) of pars-A of Smge-1
Sepr=cpel approval

1 Phslegraphy & Dirulivagn:

The opography of the black i reprosented by flaz & sloppy grousd, The ground
sopet gerenally towands ean aod ners-cast and Be dealnage b through small siresrss, which
= torr feed @ eover Busandhars. Bepundhars River bs fowing from wes- w-cast and althmems!y
Srns oo the [b Rower.

Desmanze o wwerpodosy from the mene 4 as folows,

“ame af the Water Bodin Distance
Chbgrs Thor HueeYals 0 im
Beauadbams St 0 km
Garia Nala l t3km
iehas mver I 18 km

4, Chisste:
Merocligeas! dees collecied Juw MDD, Blebeeywas B Toasagada [MD
Fare o o vear 3517 bave Deen refermed o prepasstion of the following tabde:

Jj®fage




lem Parameters Particulars

Minierum 0.1 mm Ia Ot
Maxirrar 11E¥ mem = Aug
i Anaual raiafal! 12816 mm (Average asnual raisisll is 1430
i o last 22 years)
[ Tompenanure mige | Minimum 8.9°C in len

USSR | 46.7°C i My

daily tenperntire)
Man &z 830 br F8% i Fes, Jun aad Jul

Helative bumiagy

( Min gt B30 hr Iﬂh-ﬁﬂﬂdﬂlﬁ'
R SR TRE ARl e s

af RH L E

WAL Mebin ot 17:30 b 11% i Apr
Pl ad B30 br in in Ot

Wind speed range iy

imonthly of

el T 3 ek

daily wind speed)
Yiaw m 170 e W0 e in Dt |
blin me 1730 b 1 kemph

8 Cealagy:

The “Geological Report on Siarmal Block, Mb-River Coalfield ” Oibisha, wes prezasea
by CMPOI in Februry 1967. Siarmal block spreading over ar ares of .00 &g jom o 8 parof
pordr-westom sector of Mo-valicy conlfield and i which conl bearing srea o 424 33 on
The cosl scams occuring in Siarmal block are @ the continustion of the sdfjoin-ayg Mok 12 |
Kulds inthe cast.

&. Soil Type:

Soil may be defined a3 8 minture of rock and miperal with the arganic mamsr The sall
of the M. L area |3 clacsified us lateritic soll, laterisie with coal oo e basis of it layer of
formatior. Soul in the net result of the sction of climate and organisms espesaily plast on D
ekrth eru. The pil value of the soil i sonmal nging fom 800w 7.2

7. Exiting Vegetation:

L Pejyu




The crop composition of fores! area o malaly Sal (Shored rodwre) and it associates
samely Bijs (Purecraps mamapium], Mango (Mangifers (ndica), Kendu (DMorgmyraus
melowomdon), Maby! (Madhecs fmafca), Jamun (Sizpiem cemin’), Nesm{drorarchs indrea)),
Batada (Terwinglla bellarca), Dhavun (deogeisng lanfolia), Aschbu (Morinde tincroria),
Ksrum (ddma cordiolia), Sahaj [Terminalio wmeniora), Char (Buchanania [arzan), Kasi
(Mevapems serv lora) Sidha (Lagersrosmia parviflore), Sisso (Dalbargia lanfolia). Karla
(Clats anshiar calliss), Dbstiki { Woodfardia fasionssn), Oumbbart (Gmelng arbosew), Kurein
(Hellerkers antidyrentarica), Palns (Butes manosperma), Bhery ( Chlorozylen rwitenis), ete.
Sa] (Shoeps robuna) b the pre-dominant species. The coodition of the vegetation s dry
dacidaous Fooast

The wripuised sondivion reads “Afreecation pn degraded forser land 1o e abasad
rlimudes mmianrng one gad @ kel tme the sees andes esfity soms, shall alas be done wi the
meogect cmt undes the spervision of the Stete Forest Diepartment. The degraded foress lund
(DF) w0 selected will be informed 1o the MoEFECC with shape Mley before Stage-1l npproval
and affresgnarinn will be doss within three yearn from e date of StageTl alearencs =nd
muamsined shemmfier m aconrdancs with the s sl plen in eomisltntion with fe Site Eoeest
Deperomars ant™

¢ Objectives:
Thii seherme envisage the followsng

a) Te cnbascs e covirenrieninl eobdities of lacality,
b Te comsarve sofl ead motstizre of degraded forcst oree.
&) Teresines te sred with erufisial regenamtion.

| Areas

The sompenmnory siwsmanac in dcgraded forem § 1.5 tmea of the aafery rone arca
(3530 ba) by boco proposod over g wce of 5,895 be i Cacjaopabad RF of Gopelpur Range,
A poogic rmap showing locetion 5.5%5 be of degreded forest land of Safery Zooe Ares Plaa b
cocioscd o Anncaure-L

L Lecative:
A4 por he gurdeline wder Forost Conservation Act 1980, an ares in extent w 1.5 times
of fotent asd w B9 salfety Foos ares b beeo identifled i Garjaspabed Rowerved Forest of




Forewt of Gopalpur Range in the Disrict of Sundargarh. where & degraded fores pasch of
5895 ha is earmarked. A topo sheet map showing location of the exrmuaried degraded foces
ared 5 enclosed as Annexure- |1

3. Climate:

The climase condition of the area is dry deciduous foresm having aversge esmusl
rainfall of 200 Cm and maximum wemperature 487 centigrade in summer from March w0 [ oz
Winter spell November o February and rainy season prevails from Juiv o Septomber

4. Soll Type
The woll type ocowring in the arca is mostly sandy loam having good soil depth, PR of
the soil varies from 6 1o B. The site i having gentle slope with least soll erosion

5. Nuiurul YVegetnlon:

Urjanpahad is a degraded R.F having @aps which have been selected 10 ke 5p ANR
planation (& 300 seedlings per ha The existing vegemtion includes poles of Sal Asas
Dbarus, Kurum, Harda, Bahada and Khairs et

6.  Cholce O Species: .

The exiyitng prominem natural species will be remained and wnded for firtaer growes
The indigencos species of the ares shall be plantec and supplemented A muxture of species
seleetnd (s enlimad below:

51 No. Common name Scientific Name
1 Aran Termiinale fomsiioia
2 Amla Emblica afcmalia
3 b Y - Sharea robusra
4 Bije Prerocarpin e supium

8§ | Bamboe | Dendrocwlesns weicta

6 Bahada Terminalia belerice
7 Chnkunde i Catiia shima
i Dhaura Anagals rur larifalia
E Haeida | Terminalla chetic

Bl Fuge




:_ 12 Foarum _ Advwa cordtf: i

[ Rarsals L “ﬁl'_lﬂﬂi'll.ﬁhl“i
1} MEcm Alaouiir i duw il

J:_ 1 Slisco , EH.L*..;-’,.. K |
{4 Tenk Feviui = gt '
T TP [ Py

=g T

T, Pisanng Speois:

Chat @t Ing &5Gee apecinn e mtmmity of The plantaticn Tor fuel wood yelding specio
ok ne Acadin, Craends, Khair Degery thall be plinted up 1o 80 % of the wlal nurnber of
pinzy U rimbar specied e Tesk Sing, Bija end Axane up 1o 3 W, Bamboo * % snd frui
Bearing NTFF apece ke Amia banga, Bahads Nésm, Karsnjs shatl plant up 16 55 of the
totel mampber 3F plarm of A Dill wk SACING TEITONES ABSWE

L] Pizmranign Methpdnings - .

For e purpeds of muamg the sediing B iemposasy sunery shall be 3ol Lo scarest to
T FEINLT IR SO BVRTAMITY 0f witar NS0 ComMmUnKIion & erimed. Plestng of |
TROTEAE DT EERITIRG o7 RROVE TRECHS SRR D TN up.

) Fantatan Mede

= he Echeme the ares has prvulon of demercition and Survey jeintly By use ageecy
w2 Toept Serermens A map will Be pepared by tne fleid officials and ANR pistathen will
B waee g Wit plerr sdculinan of SO0 per s far which | B-mantr-pid seedirng 1 be pienied
Foisg will 5 duer dering meoowen L poil plantisg oporetion will be fehin wp s poi
gidnicna 37 ihe o araTion manul :

. Soheme For Asvivted Natural Regeneration (ANRY OF 300 SeedlingsHectmre

—— e —

T Tyeeof he Panttion ANR Plantation
T2 ofserding e be planied T WOl Nos e heriare
Soac=g 1o be B OWS . 15mu]lSn

Bige of mitn A% ean M AE g X 48 o




10. Fencing & Boundary Maintenance:

As pee the Ope Time Cost Nomm the brmbrecod fensing bay bees propesed ove 3t
af 1493 m perimeter boundury of the idectifled dagraded forsut land wih Bu S15.56L . per
nunning meter coel, based 2o ot estimate of Pa. [04P440. with an sverage epgs of 100
usning metses per ha for 1 ba for the 202223 of tee mamin model of e One tme Cout SNors
willh mainienancs for & veam.

11, Implementlng Agency:
Divisional Forest Officer, Sundargarh Fosest Division, skall mepleiment the woese

12. Project Cost: i

Coudldou uo. % IV of pua A of Sage]l sppioval stpulasd B "4 e o
dugruniesd formsd faod o b sulesrnd eliwwhare smararing ooe wnd o Gl Gmes de dres weder
safery eonie, phall ales be dons ot the pryfecr cost wndee the epervaion of e Sam Forest
Deparment. The degraded forest land { OLF) 5o selecred will bi informed 1 the MeEFECT
with shapc filer bgfore Stage -l approval e afforcasetion will be done wishis dieen gar s fos
e diaie of Seage-Il ciearance and mainnrined shervgfer in aocordonc wigh e appouedd plan
it conmilasion with the Siote Forest Depactrcnt and”, The corr of implemeniation of the
profect i extmted @2 grven whskor

Enclosed copy of coxt somn and matrix mode! for ANR Mantation & 500 plasts per by nith
& mooths ofd seedling he with |0 years mainiegance, Com of Brushwood fancing with bambos
torige, Sadl & Mokture Conservation work, ind Wateriag provislon with Solar borpusl suh

ficked with Drip Syatem.
B Amuani
Na. .ok (I Rs.)

Cost of ANR Plantation & 100 planis per ha with 18 months old ,
I | sendling over S.695 ha & Ra. 142904 per ba with 10 yeurn | B42,019.08 |
AIAEIEARNCE |
Con of Brushwood fencing with bamboc rwigs over boundan,
it |of 5259 m DFL @ R 104966 per bu for 230 m avemge | A265700 |
bengrh, Ra 419 RA4\por meter & 1493 m perimater
i ﬁilhmwmgl?,ll!-phm 23686062 |
Watenng provison with Solar borewel! with fitted with Dr, . :
M| Syeinm ome § 908 ha !hl,:u_m.p.hhs;? 13,78,16047 |
Towal Planistion Cosn i=t=ilisiv] | 30.50.008.97 |




F3% af | viwoeal pluntaron coal wwands EPA/Iscontives to V55
- oicluding Mondwning & Evaluataon

i | Total (i) 35,28.206.47

Wl 60, 200 90

Ferrmsted total ront of AN plantation {§ 500 plants per bl with | menthe old ieedling moe
5509 he (F B | 42.904/)- per ha with 10 years maintenanee = Ra 35 28 M6 87/- or any R
LE S0 W (1B .I‘llr-l '.l'llllr.ﬁvb 1 skl T--Wr'l‘h-—d T H#T“] ﬂ*.

As proposed, the implementation of the project will be done by DFQ, Sundargarh, the shove
ssumated progect cost will be deposited i CAMPA o'c as per approval of the praect.

N

Prajeet Uillaer,
Siarmsi Oificer
rmd Aran | OCP
Wahamadi Cowl Fizida Limived -ﬂghﬂwﬂﬂmm

Recommended for Approval

—

ufm"..--"'
MW’“

Sundargarh Forest Division.




' 14% of ( v) wotal planation cost wowerds EPA/locentives to VES
W | it Masincing & Bvalestin 4/60.200.90

vii Teml (virwii]) 35280687

fanmated totel cost of ANK plantanon & 200 plants per ha witk §¥ months old seedling over
LERE na @ Ha 419040 per be with 10 years maimenknos = B 35,75, 106 87/- or may Ha
IL 28210 - (Rupees Thirty-fve Lakh Twenty-Eight Theusand Twe Hundred Ten) Only.

As proposod, Gie implementation of the project will be doae by DFD, Sundergark, the above
estrmmled provect con will be deposited i CAMPA, a'c as per approval of the praject.

mﬂiﬁmuﬁm—
Rgurkela Circle

Heglonal Chiel Coaservatar of Foresi,
Hourkels Foreit Devisiea
— 3 9| Page
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Matrix for Modd-F- | Fencing (Bamboo Twig)
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Mat-tx for (EMT)
* Tgem
h Hl.__.ll e ™ ¥ " " w | vn | o | x| ow | om | e | e | e | e | esice
[ va s _Soag | eyd | wed | wna) | wead

i A T g me Bas e Bl
1 | mmn o | e | wm | w | we | s i
i | mman B | e | mae | wm | ew | oo o
e o | wm | wm | o | om | am i
v | mmas _ o | meoe | wm | wwr | sam | o s

¥ | wnan - = 1 & 6 J-H ima | wam | om | aw _l_=_.._|
r | mnm o | omas | aarr | oo | ey | sus P
o | o b | ey | oom | smm | apie | e o
v | mmm o | e | e | sun | we | o apaz
i | i o e | W r-_ll s | 5

&

Shaadi A=

(Faeest Eatsion & MEY, 10 Aat) 4




[ 30 'O W

— ,.;%s

anig) g

----- T L ¢ T e o
T L] l.,.___ et | En o [ [t d &
i cuny vt | men |wees | @ [oem G
R At pIEE | Amit | BT -] A s ey | iy
,H._l_.- ._I FEOSE | ET | WeES | G RS ol (=== Fla - L |
o e |weer [ esen | vsmr | 0 | monm sesee |«
LT fEWEE | fENTY | EED oFm i} WEEENT ErarEr ¥
ALrFrE THEE | rEEY | BB | TEBE E<rn ¥ ITEr E
EeE waes e | 9oss | e | 0 [osme e |t
[ el 4 e g i, . =t T [ wanm ey !

3T T L 3 L

oy ey, oo | o | om | w | x| | m | | m | oA | N | ]
wEadmy 1

(e sd) wamAs dug yym pang (jamancg Jews) 1 Bupaoey 10) Baepy




DOFFICE OF THE FOREST RANGE OFFICER, GOPALPUR RANGE GOPALPUR
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Google Image: Location of DFL proposed in extent to 1.5 times of forest land in safety 2one area

5.92 ha { Effective Aren 5.895 ha ) Ganan Pahad RF, Gopalpur Range, Sundargarh Forest Division
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Annexure-XVI1

|'we do hereby undertake “to ensure in co-ordination with the
State Forest Department that safety zone is maintained as per the

prescribed norms.”
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Annexure-XVIII

LUNDERTAKING
(Condition no. 9 of Para A of file No.8-252021-FC)

@ |'we do hereby undertake that “the cost of felling of uees will be

deposited with the State Forest Department.”

‘Etﬂﬂ e
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General Manager l"'rnj:cl Officer
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OFFICE OF THE PRINCIPAL CHIFF CONSFRUYATOR OF FORESTS (WILDLIFE) £
CHIEF WILDLIFE WARDEN, ODISHA
Government of Odishe, Forest, Environment £ Climate Change Deparment

LK T AHANAN B YT ka0 1ERE, RANEE T MAMAR sl [RERFRNAR-: TR

wo _ACT  jowLw- FD-0127-2021
e [ May, 2022

S,

1 1§ 0 Inimaie Ml you have o implement a Site Specific Wildile Conservation Pan for
e abewe preject in sampllanes in the canditian Mo 10 under Par-A efipulated in the laffer in
Fis No 5-25/2021-FC dated 21.04 2022 of Government of India, M
Deir amde grantimg Stade-l approva! for the above dversion proposal.

|
]
i




umnm_:ﬁ?_m;:ffﬁl;@%—-*
Copy forwarded for nformarian and action 1o the -

1 Spedal Sscretary o Government of Odisha, FEACC Dopanment win referencs to that
department memo No FE-DIV.FLD.D118.2021.T045/FLE ot 79.04 2022
2 Principal Chie! Corservaior of Forests, Odisha
3 Chia! Conservator of Forests, Rourkala Circle
vy Forest Officer, Suncargarh (T} Division slong with & copy ¢ appowed

PCCF (W) & CWLW, O3isha




— ANNEXGLE IR [AY
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@ OFFICE OF THE DIVISIONAL FOREST OFFICER, @
¥ SUNDARGARH FOREST DIVISION

Phone Ne 06622 272243, [-Mail- dfo.sundergsr@odisna.gov in
do 2EIE [ 4F (MISC)  f2022/Dn- 9 05/2022
The Project Officer,

$ub - Diversion of 3459709 ha of forest land within total mining lease area of
2290449 ha in Slarmal Open Cast Coal Mining Project by Makanadi Coalfields
Lid [MCL) In Sandargarh District, Odisha
«Demand for cost of Site Specific Wildlife Conservation Plan .

— Rt - 1 stage-| approval Order No. File Nod-18 /2001-FU dated, 71 042022 of Mok¥ &
c

2 Letter No.3958 dt07.05.2022 of PCCF (WL) &CWLW, Odiska.

Sir

With reference t0 the letter cited above, as per condition No.10 under Pars-A of
Stage-l approval order No File No.8-25/2021-FC dated 21.04.2022 of MaEF & CC the Site
Speilic Wildife Conservation Pian has been approved oy the FRIaopal Laief Conservator of
Forees{Wikdlfe] & Chief Wildife Wardern , Ocisha , Ehubansswar vide his letter No.3958

¢x 07 05 2022 with the Anancial forecast of Rs 874.14 lakh . relating to 349.709 ha of forest land
far Siarmal OCP.

Hence you sre requested o deposit the amount of A 874.14 lakh (Rupees Eight
Crere Seventy Four Lakh-Fourteen Thousand) eanly towards Site Specific ‘Wildlife
Conservation Plan in the state specific CAMPA Account maintained by Gove. of India through "E”
paymant mode by ushag the web portal of Minsory of Environmest & Forests [CAMPA) Further,

.— e evidence of deposited amount may be furnished o the undersigned for further neadful
~a action af this end The spproved copy of the PCCF (W) &k CWLW, Odisha is enclosed herewith
for your reference.
Yours faithfully
e
Forest
} Sundargarh Forest Division

Moo N T2 ' & /Dt f05/2023
tmlnnuhﬂumw Conservator of Forests, (Wildlhife) & Chief
Wikdlife Warden, Odisha for fevour of kind inlormation and necessary action with reference te

ks Mems No 3950 de 0T 052022 ﬁ ol ;h -
Forest Division

Yopodargart
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- Eﬂum?: & DISTRICT MAGISTRATE, SUNDARGARH
evenue Scction
No.£3) 3. Vi08n021 / Dr.AY - 57202

The Divigional Forest Officer,

Sungargarh Forest Division, Sundargarh
Sub Diversion of forest land measuring an area 349,709 Ha. for non-
fores purpose in favour of Siarmal OCP of M/s. MCL, Hemgir.
Ref This Office letter No. 5411 dt. 28062021

Sir,
With reference to the letter on the subject cited above, | am to

fumish herewith the revised cerificate regarding compliance of Scheduled
Tribes end other treditionsl foreat dwellers (Recognition of forest Right) Act-
200€ in respect of diversion of forest land measunng an area 349.709 Ha. for
non-forest purpose in favour of Siermal OCP of MCL in concerned villages
Kulde, Gopalpurs, Jhupurungs, Siarmal, Tumulia ond Retanssra onder Hempgir

Tahasil for taking further course of scticn at your end.

Yours faithfully,

%undl rh
Hmﬂ Hu""ﬁg;l&h*h‘h“-!mﬂr ﬂL-t.‘:H-:"QI:_l . - l m
_ - Copy to General Menager, MCL, Basundhara Area fuor
information end neccssary action.

y
g"{'#l Co undargarh

i
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Olfice af o " *iMmunt of O
”"‘_‘mﬂiﬂmm-nqm

LW~ A Ty - T T
(AEVIAED CEMIIFILATE)
I8 WHOMSOEVER [T MaY CONCEAN

er Na. 11 " COMBIINCD of (e Litsigtry af Ere s mgss goo Farppts (WSEF) Onoem=ae o o=yy
m“h'”mﬂﬁlﬂhhmmwmnwmmwwm:
= having Mitoled acd congiieg M precasy of seCeoen of CER WM B Jonecowd
MmmmmmmMmu!mmlmmm'hmﬂu
e foreat 200 pODOSRG 10 De divared far nenlarest mimsane § s carttad that 346708 Mectares of
foresl (a2 proposed o be Sveried In tivour of Slarmal OCP of Ml Mahenszi Soafieids Limitas
[MCL) for mising purpose in Sundesgarh Distict fells wethin jurisdiciion of vilegeis) Kuice 158 he.
Scpsipur §4.180 ba, Jhupurengs 83,012 Aa., Sisrmal TESE hae. Tumulls B4051 he & Satsnssns
48470 ha. 1otal 340.708 Ba. in Hemgic Tehsl
i i furies¢ cOrunad (nat
@] Th: compiets process lof idendfication and semiement of fghis urder (he A fas Seen cvied
mn for the gnlire 346,700 hectores of fores! land srapeeed for drversan. A oesr of moerm ¢ @
ervmLllaian and maslings of the Spreat Rights Sammtesls) Gram Sahrais) Sus-Tnacs Laee
Comminesis) and the Disingl Leve! Cammiliss ave encossd B8 annesurs © 18 srnesre °0
bl The oposal lor such dversion (with full detals 3! e project and I implcatons i vemscuisr
ioesl iBngusge) have teen placed belore sach concemed Grem Satna of lDreslsweiem Wt
are plgitie Lnda: the FRA
¢ The sach ol concamaed Gram Sadhe{al, has certified that ad fomeltiss prochisess unde ==
FRA s DEen carmed OUL, B IRE0 ey Bave given thev consen! 10 he proposed dhvemiss ans
nE COMPENERITN Bl wimeloralve Muasuces, T any, heving UncEryioog ™8 JUPBSSE 303 Jeinl
ol proposed diversion, A copy of cerdficale issued by the gram sabha o wilEges(s) Kulda
Copalpyr, Jaupurengo, Giomal, Temlle 8 Aotorsom 3 cnoiosed es arnesurs 1 1o anneeu e &
d] The discussian and decisions on such proposals had lwkan place only when e wes & guore™
ol aminimirn G0% nf ik rimmse ol Gram Eabhs pres snt
& The evemsion of lores] mnd for bcililies manages by the Sovernment 31 rmaicad crese gectes 1
(2} ol the FRA have bean complebed ang the Grama Sabaas have piven their consant o &
f) The rights of Primitive Tribal Groups and pre-Agricuturs! Communities, where assiicatie meve
tumn spaciicaly safaguarded as per section 3 (1) (&) of the FRA

woal of the Qietrist Sellasiar




@

OFFICE OF THE TAHSI LDAR, HEMGIR
_ [Reverue & Disasier Manugement Depli., Gowl of Udisha)
SRR L b emgl AeadiBaie dotin, Phone: 0662 1297124, PIN- THIG 1)

No__1043 oaw _06/07/021

-

o
The Addtiena Distict Magisirale,
Sundargark
Proposa for diversion of 349, /08 Ha. of Hevenuefores! kisam end of vilage
Kulds Gapaipur, Shuputungs. Siarmal, Tumulia & Ratansars under Hemgir
. Tahsil for Siarmal Coencas! Project of M/s.Mahanadl Coalfisids Limited,
Jasusanars Arsa

Ret Your letter No.472-V11|1-0%2021, dated.*8.01.2021.

Sua

Dow- Sir,

With relwrence 1o he subjec ciied above & In coatinuation of this office leiter
No 1TE did 28.01.2021 & 872 di. 03.08.2021. | am heveby submitiing a [and schedule of
slet no. 1200 of Khete no. 260 of Tumulle Villsge which has aomehow been encluded in
fhe sETiel submined and schedule of Siarmal Project of MCL. The same may please be

mciuced for FRA purpoEe.

(Einz TR Kisam Arsa (hc] | Ares Remarks

.

5 EL5) 1308 m'—'—'ﬁ

- Kisam and no one Is n possessian of he

The said land s coming undar
i lanT ang 50 B NG Ciaim has Desn recsved.
Thig is for your king information and neediul action,

@
Yours !

Memo Mo (044 I Deis _w_r

ahs

5
o

Copy submitiad i the Sub-Collector, Sadar,
&0 Nacessary hr:.nm
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Annexure=XXI

@ I'we do hereby undertake that “the legal status of the diveried
forest land shall remain unchanged”.

O\
General ! Project Officer

Mahalaxmi Area, MCL Siarmal OGP, MCL
Geners! Manuger E,W.i.ﬂﬁp
® e e tﬂummr! waranac Coaeide Luwied
[ TS hat e Casd F ulums
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MAP SHOWING COMPENSATORY AFFORESTATION AREA IN JAMKANI R.F. OF

Mfs MCL, SIARMAL OCP
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Annexure-XX111

l/'we do hereby undertake *“to pay the additional amount of NPV,

it so determined, as per the final decision of Honorable Supreme
Court of India.”

a General ! I Project Officer

\ : :
Mahalaxmi Area, MCL 1': %MEL
Gensral Manager Sarmal OCP
kg alaxmy ADd wh gt ge s o Mecs Limied
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Annexure-XXV

UNDERTAKING

Iwe do hereby undertake “to explore the possibility of
translocation of maximum number of trees identified to be felled and
shall ensure that any tree felling shall be done only when it is
unavoidable and that too under strict supervision of the State Forest

Department.”
ot | v
Creneral M - Project Officer
F il

Mahalaxmi Area. MCL sm OGP, MCL
Geanrs! Manpger Fmrl'l‘lll oCP
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Annciurc-XXIV

I'we do hereby undertake “tree felling shall be taken up strictly
in phased manner as per the requirement in accordance with the
approved mining plan with prior permission of the DFO Sundargarh
Forest Division.”

- P
General | i Project Officer
Mahalaxmi Area, MCL Egurlmll cﬂFP‘ MCL
Geaaral Wanmger r? ect Uffcer
MshalesmiAres =~ enad Conige Uindid
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Annexure-XXVI1
UNDERTAKING

U'we do hereby undertake “mining will be done in a phased
manner afier taking due care for reclamation of the mined over area.
The mining activity will be done in consonance with the approved
Mining Plan with Progressive Mine Closure Plan for reclamation of
the mined out area, as submitted with the diversion proposal”

il

l':jmh. A -’ﬁﬂw
General & il Project Officer
“Mahalaxmi Arca, MCL Sin?:'gl OCP, MCL

Gareral Maasger Pro
Slarmal
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Annexure-XXVII

UNDERTAKING
Condition no. § of Para B of file No.8-25/2021.FC

© I/'we do hereby undertake “to comply with the Hon'ble Supreme
Court order on re-grassing, and re-grassing the mining area and any
other area which may have been disturbed due to mining to restore

them to a condition which fit for growth of fodder, flora, fauna,

elc.,in a imely manner™

)
i '&{ﬂ"'
@ Ceneral (VP (i Project Officer

Mahalaxm Area, MCL %ﬂ 1 g
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Anngxure-XXVII

ondition no. 9 of of . .

@ l'we do hereby undertake “that the period of diversion of the
349.709 ha forest land under this proposal shall be for a period co-
terminus with the peniod of the mining lease proposed to be granted
under the Mines and Minerals (Development and Regulation) Act,
1957, and amended and the Rules framed there-under.

WY i N
& {'-mm-aIH'__ 21k Project Officer

Mahalaxmi Area, MCL Siaoal cL
General Manager Siarmal OC
haiy aeme Arud W e e A il
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ANNEXURE- X X/ X

F. Na. 11015230720 L& TA-TNM)
Government of India
Mumsiry of Envicorment, Forgst and Climate Change
tlmpaci Assessment Division)

LE LR 3
I Floor Vayu Wing,
lndira Parcavaranfihawan,
lorbagh Road, N Delhi- 3
Email 1k bokolistitnic in Tel O11-208 19417
Daied: 05™ May, 022
To
Thve Chief General Manager (UP& P
Mo Mahanadi Coalfields Limied
PO - Jagrun Vihar, Buria,
Sambalpur-T68 (120 (Odisha)
F-marl cgmens 20| dymail com

Sub:  Siarmal Opencast cosl mining project of 40 MTPA (Normative)/S0 MTPA
(peak) of M Mahanadi Coalfields Limited in mine leave area of 129045 ha (Project

Area - J3B0.45 ha) located in District Sundargarh (Odisha) - For Reconsideration of
Environmental Clearance - reg.

b 1 |

Thue has reference o your onbine propossl Noo TADRICMINAL I ALD01 S dated
5™ July 2019 sabmitted 1o this Ministry for grant of Environmenial Clearance (EC) in terms
of the provisions of the Environment Impact Assessment (ELA ) Motification, 2006 under the
Envitinent (Protection) Act, 1980 for Cxpansion of Siarmal Opencast coal mining pruject
of 30 MTPA Normative)'S0 MTPA (peak) of M/s Makanadi Coslfields Limited in mine
lease area of J2790 45 ha (Project Ares - 258045 ha) located in Distnet Sundargarh (Odisha)

1. The prolecvactivity 15 covered under catcgory “A° of tem [{a) "Mining of Mineraly' the
Sehedule tu the EIA Nouficanon, 2006

3. The propossl was conmdered by the secioral Lxpert Appraisal (ommattee (LAL) v as
47 meeting held on 22ed Augest 2019, 1* mecting held on 17-18 August. 2020 and on
17" mecting held on 4™ March. 2022 The detals of the project. as per the documents
wibmitted by the project proponent. and also as informed duning the meeting. are reported 10
be o under -

i) The project area is covered under Survey of Indie Topo-Sheet Mo 64N/I2 IH‘-I:'
| 0000 and is bounded by the geographical coordinates ranging from 1o 220 0]
197 1 T30 0V S9 907 Norh and longitudes Kio 57 W o Ko 4l 4V 3F East

ni Coal inkage of the project Rasket limbhage .

(i) Propect does not fall in the Critically Polluted Ares (CFPA) where the MokFECC's
wde s OM dated 130 Japuary., 2010 has imposed morsoriem on gram of
envitanmert clearancs

Ly ; Page 10f 14
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fiv)  Emplovment yeneraion Direct emplovment 1o 1773 persons will be pronided from
the progect

tv)  The project is reponted 10 be beneficial in verms of Improvement in phyvsical and sou!
infraamuciure like roads, schonl hulding provicion of dnaking sater, community hall
plantation et Incremg in ermplovment potential Coninbution to the Exchoguer (Both
State and Cemral Gont ) Improvemeni of Elecincal Power Generation and ovmlabihin
ol elecuiciny in el arcas Overall economic growth of the counary

ivil luis greenfield project

(vii) Terms of reference was granted on 20-02.201% and agmn revised ToR was granted on
o907 2018

tvit) Total mimng lease area as per block allomment 15 2290 44 Ha Miniag Plan (lacluding
Progressive Mine Clusure Plan) has been approved by 198th MOUL Boaed held on §1-

042018
fix]  The lund usage pattern of the project is as follows
Pre Mining Land s
3 Eﬂllﬂr ML area [lotal Ares |
) 0 1382 408
oo i O
i iy 126 2i6
) 0 3] Tao
[ [ R =7
1 DI L1 BT
S 06 487 11
5
Land Use Dreak Up- Post-Mining
use in Ha, ]
h‘ kmt-.t.mm t‘:lﬂ B it Wl |
| |
| wary excavation area {08 9 540 60 [*Rbnd i 0 154652
;_[Safely Zone 13 59 iy ___BEN  pow RN
1 O dump fexiernal)  [TRe U8 b1 (M) ' 00 T
3 g.,mm Em: I ) (1) 1o Jo SLED
nlfstruciure 0 ) D) 1 00 M 52 4281
' ndisturbod Arca 44 i 0 b Loz a1 D48 34
. Em.nul C oo, 14 Ol V0D w (i) L
Ithers
& R&R and Diverion of|[IR 00 i (i %2 U0 1) 210.00
oaid & talbwan links !
1wl 147,07 S24ad 5.0% ER0. 42

s Toal geological tesarve reporsed in the mime beae area bs 1805 43 T with (B8 21
MT mingable reserves Ol of unal minenhle feserve of TR18 20 MT. 1547 52 0T are

availsble for exirastion Pescent of exirachon s 18 08 %
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It seams with thickness ranging from Im 27m are workable Grade of coal s G-11.
Sunpping ranw | 47 cumaonne while gradien 15 Yoo 3o

Methad of miming operations eavisages by (Opencast Mining method by $hovel
Phamper in OB and Surface miner. pay loader & nppet in coul

Lifie of mine 18 38 vears

Fie propect has two evienal OB dumps in an area of 385 08 hy with $2-5% m height
art 184 T2 Mm3 of OB and mhﬂﬂﬂﬂiunmnﬂ‘}ﬁ.ﬂhmmwl:ﬂ
Mmd of OB s envisaged in the project

Total quarry area is 1546 32 ha out of which backfilling will be dome in 990,63 Ha
nhitﬂnﬂmlmrndnilMmmﬂmnmﬁi-ﬂﬂihﬁﬂnhﬁhuﬂ!in
Backfilled quamy area of 996 63 ha shall be recluinied with plantmion Final mine
vind will be converted inlo 3 water body

Transponation of coal has been proposed panly by dumper and in pii conveyor
§ystem in mine pit head, from surface to siding by Conveyor transpont and at sidings
b!h!'lnduiiﬂnuriiwmrmdtﬂqm

Reclamation Plan in a weal ares of 1553 71 Ha, comprises of 186.08 Ha of external
Gump and 99663 ha of imemal dump In addition w this. an area of 1859 Ha
included in the safety zone, 180 Ha in embankment and 74 41 Ha for blasting danger
rong has alsw been proposed for green bell development

340700 ha of fores land has been reported 1o be involved i the project Approvel
under the Forest (Conservaion) Act. 1980 for diversion of 349 709 ha of forest land
for  mon-forestry  purposes  has  been  submitied  vide no
FRORMINAI7902018 10 MobF&CL The proposal has been considered in the
FAI =ecting scheduled on 21 033023 Additonal information sought by MoEF&CC
for whick reply has been submitied On 28 02 2022

No Npuonal Parks. Wiidlife Sanciaries and Eco-Sensitive Zones have been reported
with 10 km boundary of the project

Mo schedule-l species reporied while conducting the bascline Nora fauna study
However, Site Specific wildlife conservation plan will be ssbmitted by the PP during
FC Stage | compliance

I'he ground wiler level bas been reported to be varying between | 85 m 1o 842 m
durag pre-monsoon and between | 15 m 1o 4 57 m during post-monsuon  Towl water
requiremen! for the project s 10704 K1LD

Apphcanoa for oblumng the approval of the Uenirsl Uround Waler Authonn has boen
ontamed vde COWANOUMINORI 2020244 daied 09 12 120

Public beanng for the project of 50 MTPA capacity in an area of 2290 15 ha was
conducted on 03 01 2019 & Kundren plavground s Starmal Village. Tehsil Hemyar.
Dust-Sundargach Major issues mised it the public heanng includes Fmployment,
Pavment of Compensanon, R & R, Dust pollution and ssues regarding blasting

C onsert 18 Operate Tar the existing capasity will be obtained from the Staic PCH afier
the grani of EC from MoEFECC

Chattanghor stream o fowng lowands Eamt of ihe bowndan lease The nalish will be
srzrghiened m cotsalaowm wids b Wain Resowne Doparumen: of e Ve Guvermmeni
At e 3 new propect regular momtoning of ambient air quality and the documented
repont will be submitied 0 Regional OfTice, MoEF&CT, and Bhubaneswar and also
w0 MoFF&CC along with half vearly FC compliance repon afier the grant of’ EC

fop Coutl Cames, v olabon cascs aic pording agaonl the peuguct of the PP Howgwer, i RER
of all the villages falleg o dus project aren o bemg comod oul undor the duecton of
‘Clams Lommmsen  appomied tv Hom ‘ble Seprome Uoun of tndia

The propect dogs oun wvulve violaoon of (be E1A NodiGcation, 2000 and amendmen
et thiteunder  The sonl prodocton frm the mine has nd yer aared

Page 3 of 14
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win  The project imvolves 2427 project afTecied famibies RER ol the PAPs will Be done as
per Onsia Rehabilitation end Resettlement Policy 200& under the ditectons and
supervision of Hon ble Claims Commission formed by the Hon ble Supreme Count of
India

v Totsl con ol the project is Rs 3756 36 Crores Uost of production @ Bs 311 48 5 per lon [ 38

eost 15 Ra 2 per iom or . of the o erage net profil of he Compamn ol ik thave immadisch

fimancigl vears whachever s higher. RER cosl i Ra 07K I Crores Enniroament
Manapemend Com i R 738 26 Crores

4 The proposal was considered by ihe secioral Expen Apprassal Commuitee (EAL ) in its
37 EAC meeting held on 4"March. 2022 and recommended for gram of
Environment Clearance through Video conferencing Based on recommendatons of
the LAC, the Minigtry of Environment, Fores: and Climate Change heorchy scconds
spproval Expasuen of Siarmal Opencast eoal mining project of 30 MTPA
(Normative) S0 MTPA (peak) of M/s Mahanadi Coalfields Limited in mine lease area
of 247347 ha located in District Sundargarh (Odisha), ender the provisans of
Fovironment  Impacy  Assessmemt  Natification, 1006 md  subsequen
smendments/circulan thersto subject 1o the compliance of the following terme &
conditions | speaific condinons for environmental safecuards as stased below -

[ mmiwuﬂtﬂllmﬂmTWanlnrﬂnrmtrmmnﬁ

u PP shall obtain CTO for 40 MTPA (Nommative ¥ 50 MTPA (Peak) from State Pollution
Comml Board prior of commencement of mimng operapons

m PP ahall implemeni in-pal copveyor system wilh silo Ioading faality bl ralway sading
within 2 vears (March 2021) and No road transpontation shall be allowed beyond ths
omeaccordingly. SPCB shall not wrant CTO for road transpartation

o diversion shall be allowed for Chananjhor and Telendra sream and SPUH while
grantny the L 10 under Water Acy, whall ensure this Adegquate protecton measute on
cither sde of stream bank shall be whken by PP with wee plantavon 11 should be
ensured that ao mine dramage cxcepi ran water shall jun the sream  Acton plan G
13 protecuon shall be submined 10 IRO. MoEF&ECT within & months
PP shall comply vezrwise Environment control measutes lists submitted as per emul
dased 1Mh March 2922 o Minlun e For FY 2022.2%.Ks 2395 90 Lakbs FY-
21248 Re 1643 00 Lakbe FY 2024-26-Ra TSR0 Lakhs and FY M2835 . R
285 4 |akdns

v PP ohall limit the acthities of mining in ity mine loase area only  Se OB Dumping
and Infrasiucaor scuviy should be propused end dumped oo forew  langd
Aceredinuly revited \ine Plan dhrild he wibmitied (iF requured | and submimed 1
isiary

vio PP shall pronide sbout 120 ha of grasng near the propused RER site and 2 lig ol
water bodics 1 be created in the farm of ponds
PP whall compl, with the recommendation of swob-gcommittee s siig vl report wbich
i+ proposed in the case of EC of Hasondhars Wevi (X P

i PP oo rmatall I comtrauous ambieen s quality munitoteyg satons al witable bacations
m ocenadunion of SPCH The redl hme dala so gencrated shall beuploaded on
sumpant webite o addition data should alve be displaved duntally st entry and eon
gate of mune leave wrea for public displey Dala shall be haked o wehwic ol
SMHECPOR Meatnnng sanon shall be invalled weihin Ivear perwd and actin

en Tepert VALl B et Piedd to DRED sl pbealingraphs
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PP shall make use of advanced computer simulation techniques for design and
cuccution of blastn operation in e ming PP shall make wse of Electronic Delay
m.mmmnnm.qmmummummuumﬁm
i pacts of Blasting such as ground vibration, My rocks and excessive dus gencration
PP shall deplov atesst 20% of overall Neet of dumpersirucks as electncal or
CNGLNG based dumpens mschs for tansponation of coal O ete

PP shall engage thind pany independent anpent agency for monitering/auditing of
camplance of EC conditions every vear

Mo village read shall be used for wansponation of coal and ne road transport route
shall be adopied, which is passing through any sensitive location wch as schools.
hosjelals etc PP shall take legal undenaking from its consumers accordingly

PF 10 cevelop public redressal system due 1o project activities theough manial entry
whatsapp number or any other mean which is convement 10 local people The
compiaints so gathered shall be disposed of al GM project level on monthly basis

PP shall implement all listed activities which includes Fived wype sprinklers, wolley
mounied and Imobile fou cannons of 40 mis throw, wind barrier ot coal stockyard,
plantation ¢ic with different timeline nll December, 2023 Six monthly repon should
be suppoited with photograph to comply with this condition

PP shall plam 140,000 nos of native trees with broad leaves along Ine transportation
renite in three years 1o prevent the effect of wir pollution Afler completion of tree
plantavon, number of mees shall be duly endorsed from District Foress OfMicer

PP shall deplov only 40-%0 onnes covered trucks/dumper 1o reduce fleet sice il
Rapid loading sviem and conveyor belt system 1s commenced (1 e nll March, 2024)
PP dhall engage dodicated agewey for plantaion m mise sile bn Apnl, 2023 inmaad of
depending oo Swie Forewt Departmems PP man sech inpua and cvpertie from forem
The detml of the scuvity proposed Community Devdopment for Penpheral Villages
as proposed of Rs 10 7% Lakh with ume bound acuon plan 1o be prosided o Vimury
IRO

An amount of Rs 984 89 lakh proposed for wildlife conservation plan should be
submined w the Govi of Odisha, Foesl & Convinoninent Dep e the copy off
PP shall protect the pond/ water bodv prescot lowards the South eastern
boundary and make i1 for sustainable use for villages with consulation with gram
panchave The cost ocouring in thes separd shall be borme by the company

PP shall prepare Basundharn River consenvation plan with respect to its quality check,
muﬁuﬁmﬁmmwﬁtMﬂm#wﬁdpif
required and converge with plan of state government prepared for Aiver neguvenation
PP shall implement Penpheral wee planistion along the mine lewse area with
mivaweks method of 40 mis wadth within 2 years through mdependent expert

P shad| explore an action plan for implementation of sand segreumion plant 10 exract
sand and aggregate (since quantity of OB is higher) w reduce agncultural land
degradation . ;

PP glso to provide dnnking water Tacilities like installmion of RO with proper water
supply pepe fitings to nearby rural areas and also 1o insall hand pumps by seeking
consent from panchayvat of the villages located within the study area of 10 km radius
bufler zome within [wo years

PP 10 imstnll solar lights within | year from ihe weant of this EC slong the road used
{or wamponabian of munerals o avond the scadenti ot alght and aho seek s
martcrance PP is asked waabse wdentily the rural ancas for instaflaton of solae byt

,ﬂ@_ » ﬂ.,.ut. F_ﬁ,ﬂl‘ }‘b Page 5 of 14
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wilh ity mainienance withan the siudy aea of (0 km adice buller sone subin one
wioar

Flinpﬂm&ﬂtiinnuumiituhvhhiluquihnnuiinrwm.!:nhuamdlwﬂhm thy sy
ateas within | vear from the grant of this b4

M shall construct aew mulispeaaliy 150 beds) hospital m the 10 km of the proves
aren wathin 3 years for local people out of approved budget This ihall be done o=
consuliation of DM of the districy

Propumeri shall appoim an Occupational Health Specidlist for Kegular and Penodicsl
medical exammanon of the workers engaged in the Proyeet and munmin records
accoudingly, also, Occupatiunal health check-ups for workers having some 2ilments
E‘Iﬂ!'-ﬂﬁﬁlﬂﬂdhﬂﬁWHl|ﬂﬂﬁﬂﬂklﬂt shall be undermakon once 1t s meath ind
necessary remedial peventive measures aken accondingly  The Recommendasons of
National Instiute for ersuning goud occupational ensiroament for mine workens sl
be implemented, The prevention measare for burns. malara and provision of anti-
snake venom including all other panmedical safeguards may be ensured Sefore
matiatiog e mining scuvities

Charanjhor stresm may digturb the catchment ares of that water body 30 1* was asked
by PP not o disturh it and 1o protect it and check its quality regularly

PP shall conduct need base assessment survey in study area in one vear from the date
ol issue of BC and accardingly. Persons of nemrty villages shall be given waming on
lrvelihood and skill development 1o make them cmglos sble

The sllumination and sound o might @t project sites dismrh the villages (£ respest of
both human and animal population Conscquent steeping disorders amd sess mas
affiect the Bealth in the villages ocated close bo minirg operanons Habitaboas have &
right for darkness and minimal noise levels ol mght PPy must caoure that the
biological clock of the villages 1s not disturberd . Iy onenting the Noodlighis masks
away from the villagers and keeping the noise levels well within the preseribed limis
for day lightnight hours

PP shall pay to farmers of agnewlural land o there i+ amy loas dug 1o pelluton fiund
by concerned Distnct Commissonct as per exbent nubes of norms

Hon'ble Supreme Cour in aa Wit Penaon(s) Cinil No 1142014, Common Cause o
Umon of India & Urs vide sts judgement cated Sib Jaruary, 2UZ0 has directed the
Limon of India 10 impose & condition in the mining ease and 8 smmlar condivion in the
environmental clearance and the mining plan to the effect that e miming leanc
holders shall, after ceasing mining operatons, undemuke re-grassing ihe minieg ared
and any other area which may have been distusbed due to thew mumng acrvities and
sestone the land w0 @ condition which s fit [or growth of fodder, Mora, faum ex
t complunce of this condition after the mining activiy is over it the com af the mirimy
lcase holders/Project Proponent”™ The implementanon report of ihe zbove sand
condition shall be sert w the Regronal MTce of the MoEFECT

The grant of environmental clearance 1 further subyect 1o complanes of the Standary

EC condinons as under

(a)

i

Statwtory compliance
The propect proponens shall obian foees olearonce wnder the pranawons of Forgs:

iComervation) Act, 1986, in case of the diversion of forest land fiw noe-fores pumose
ivvalved in the progect

s®
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() The project proposent shal! osain clearance (rom the Nanonal Baaed for Wildhie if

applicahle

1) The project propoment shall prepare o Sie-Specific Conservation Plan * Wildlife

Management Plan wnd pppeosed by the Chiel Wildlifec Warden The recommendations of the

apprened Sie-Specific Comservation Plan'Wildlife Management Plan shall be i

m consuliation with (he State Forewt Deparimem The implementation repor shall be

b alonig with the ssxv-monhly comphance ¢ i presence of sched

specics i The shudy area) il a e

i) The proyect proponem shall ubtaen Consent 1 EstablishOperate under the prowisans

of A (Prevention & Cantral of Pollution) Act. 1981 and the Water (Prevention & Control of

Pullubon) Act 1974 from the coagerned Siae pollution Control Board' Commitiee

:n:.'lm Am project proponent shall obtain the nccessary permission (tom the Central Giound
A uthany

b Suldhasardous waste generated in the mines needs 1o addressed in accordance 10 the
Sodid Waste Management Rules. 20| 0/Hazardous & Other Wasix Management Rules, 2016

‘bl Air quality menitoring and preservation

1h Continuous ambient mr quality monitoning stations as prescribed in the statie be
cutablished in the core rone as well as in the buffer zone for moniwnng of pollutanis, namely
PMhe PMLs SOjand NO, Location of the siations shall be decided based on the
macorological data, wpo aphical feanses and environmentaily snd ecologivally sensitive
lafgets in Consultabun with the Smie Pollution Contral Roard Online ambisnt sir quakbty
momilon g salons may ahw be installed i addition to the regular monitoning sations as per
ihe requiremens andior in consultation with the SPCB  Moniteting of heavy melals such as
Hg As N Cd Cr. e 5o be carmed oul af least o in sin months

i) The Ambsem Aar Quality monitoring in the core sone shall be carried out 10 ensurc
the (oal Industry Standarcs notfied vide GSR 742 (E) dated 25 September, 2000 and as
smended from ume 1o Gme by the Cenral Pollution Control Board Data on ambiem air
guihiy and heavy metals sich az He A4, Ni, Cd, Cr and other monitonng data shall be
rewularhy repornied 1o the Miniary Regional Ofice and 1o the CPCH/SPCE

ety Tramepormnion of caal, 1o ihe svtent permitied by moad, thall he carried nut by covered
nsckscomvevors Effective control measures such as regular water'mist sprinkling/raln gun
eic shall be carried oul in crtical arcas prone to air pollution (with higher values of
AL AL o) Gwch a5 Raul road. leading unioading and ueesies poims. Fugitve dust emissions
from all sources shall be controlled revularly 1t thall be ensured that the Ambient Air Quality
agrameters conform 10 the norms prescribed by the Comral State Pollution Control Board

vt The ranspeoriation of coal shall be caried out a3 per the provisions and route
envisaged in the approved Mining Plan or environment momitoning plan  Transporiation of
the coal through the cuisting road passing through any village shall be avonded In case. it 1
moposed 1o construct o Tvpasy’ road. 1t should be 80 construcied so that the impact of sound,
Gui i accidents cuuld be appropnaly mitigated

iv Viehicular emissons shall be under contrul and regulary montored  All the
lr;!llﬂin ﬂpﬂz in mimng and Hllredh:ﬂﬂlin shall operae only afier obtaiming “PUCT
cemifigate from the awihanzed pollubion teshing centred

£
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(vi)  Coal stock pule/crusher/Teeder and breaker material wansfer posats shall i anably be
provided with dus! suppresmon sysiem  Reliconveynrs dhall he fully covered W svond mr

barne dusl  Side cladding all along the comveyor gantry should be made 1o svord i borne
dust Dnlls shall be wet operaied or finted with dust evtracion

(viil Coal handling plant shall be operated with effective control measures w 1 L afious
environmental parameters  Environmental fnendly sustmnable iechnology should be
implemented Tor mitgating such parameters

{e)  Water quality monitering and preservation

(1 The efMloent discharge (mine waste waier. workshop effluent) shall be mositored i
terms of the parameters notified under the Waler Act 1974 Coal Induntrv Standards vide

GSR 742 (E) dated 25" Sepiember, 2000 and as amended from time 10 ime by the Cenral
Pollution Conirol Board

() The monioring data shall be upioaded on the compary s website and displaved & the
progect site at a witable location  The cireular No J-200121/2006-LA 11 (M) dated 277 May
J00W ixsued by Minstry of Environment, Forest and Climate Change shall also be referved i
thin regard for it compliance

(i)  Regular monitoning of ground water leve! and quality shall be carred out in and
around the mine lease area by extablisinng 8 network ol exisung wells and constructing new
prezometens dunng the mning operations  The momtoriag of ground water levels shall be
carmied out four limes a vesr | @ Dre-MoNSOOn. MORsoON. posi-monsoon and winter The
grocnd water quality shall be monitored onee & vear. and the data thus collected shall ke semy
regularly 1o MOEFCLURO

Iivi  SMomtonng of water guality upseream snd downsiream of saer bodies shall be carmed
out once 1n six months and record o monitoring data shall be maintained and submined 10
the Minisiry of Environment. Forest and Climaie Change'Regional Offlce

iv)  Ground water, evcluding mine water, shall not be wsed Tor mining operations
Rainwater harvesting shall be implemented for conservanon and augmemation of ground
AR PEsOurTEs

tviy  Casch andior garand druns snd siluation ponds i adequate numbers snd appropriate
svize shall be constructed around 1he mine working, coal heaps & OB dumps 1o prevem run
uf T of water and flow of sediments directly into the nver and wamer bodics Funho dump
matenal shall be properly consolidated compacied and sccumulation of water over dumps
shall be avoided by providing sdequate channuls for flow of ul wmto the drainy The drains
ponds so constructed shall be regularly de-sibed parvcolurly before onser of monsoon and
matmained properly Sump capacity showid provide adequate rerention poriod 1o allow proge:
weitling of «li materisl The water so collected in the sump shall be wibised for dus
sappresson and ek develupment and other indusirial sse Dimension of the retmning
w all mmﬂ st the toe of the OB dumps watlvn the mine o check nen-ofT and
siliation should be bused on the mnfall data The plamanon of natve speaes o be made
bertween toe of the domp and sdjacent held habitation/waier bodies

I o
v E.ﬁ":;:}p Fagr Bcf 14

o



il Adequate groundwater recharge measures shall be taken up for augmentation of
ctound water The project muthonngs skall meet waivt requirement of nearby v luge(s) afler
cue treavment Confnrmeng o he speafic reguirement [siandards)

i Imdusiral waste woater generped from CHP. workshop and oder wastc water, shall be
properis collecied and teated o s 10 confoem 1 the standarde prescribed under the
standards prescribed under Water At 1974 and Esvaronment | Protection) Act, 1986 and 1he
Rules made there under, and as amended from time 1o ime  Adequate ETP /STP needs 1o be
promadiend

tn) The water pumped out rom the mine. after siliation, sholl be wilized for industrial
putpose vid watering the mine area. roads. green belt development eic The dmuns shall be
regulerly dow'ted paricularty afier monsoos and maintained progerty

v} The srface dranage plan including swrface water conservation plan for the area of
nfluence affected ™ the said suning operations, considering the presence of
nvernvulerpondlake etc. shall b preparcd aod implemcnscd by the project proponent The
surface dranage plan and or any divermon of mameal warer enurses shall he as per the
approned Mining PlanEIAEMP repon and with due appeoval of the concerned State/'Gol
Authonin The construction of embankment 10 prevent any danger agsings inrush of surface
=ater imd the mime should be s pe: ke approved Mining Plan snd o pe the peuiiasion o
DUMS or ary other authonty as prescnbed by the law

i) The projedt proponent shall lake all precautionary measures 10 ensure
ssosvsiem m and sround the coal mine up te » distance of & km A

rivanne rpanan
scowi o™ (onservanon and management plan should be prepared and implemented in
corsultanion with the imgation | waler resource department in the siate government

(4} Moo and Vibration monitering nnd prevention

] Adeguate measures shall be taken for control of noise levels as per Noise Pollution
Eules, 2000 o the work eovicuenent Workers engaged in blasting and diilling operation,
operaoon of HEMM, ete thall be provided with personal protective equipments (PPE) like
ear plugsmuffs in conformity with the prescribed norms and puidelines in this regand
Adeguate swareness programme for users 10 be conducted Progress i usage of such
sogesscmies to e monitored

i Conmolled blasung techniques shall be practiced in onder o mitigale ground
visrgtoms, flv rocks. nose and air blast eic, as per the guidelines prescribed by the DGMS

wrih The sowse level survey shall be carmed oul s per the prescribed guidelines to atsen
soese exposure of the workmen o vulnerable points in the mine premises. and report in this
rewatd shall be jubmutted 1o the Minisiry RO on sis-monthly hasis

fe}  Mmmng Plan

] Vinung shall be carned out under sinct adherence 1a provisions of the Mines At 1957
and subardinate lew s suons made there under as applicable

tr Mdmag shall be carmed aat o pe the approved mamag plan (wnchiding Mive Closure
Mans stvdiag by mwomg lavs e o coal mining sl she welevan 1,in.:llnn insued by

[hrerroe ate Greneral Meones Safery (DOAIS) W.‘;
,U"‘,r .y ‘ o Page 9ol 14



i) No mining shall be caried out in forest Land without obtaining Foresir Cleamnce as
per Forest (Conservanan) Aci, | 38/

trw)  Effoms should be made 1o reduce encrgy and fuel comsumption by Consen ation
efMioency improvements and usc of rencwable energs

i Land reclamation

i Dugial Survey of entre lease bold area/core zone using Satellite Remote Sensing
survey shall be carned out at least once in three yean for moniioring land use paters and
report i | 0000 seale of as notified by Ministry of Emirosment, Forest and Ulhimate
C nanget MOEFC T ) from time 10 ime shall be submitied 1o MOEFUT Reponal T1Tce (RE)

() The final mine void depth should preferably be as per the approved Mine Llosure
Plan. and i case it exceeds 40 m, sdequate engincering interventions shall be provided for
sustenance of aquatc hfe therein The remamming area shall be backfilled and covered with
thick and alive top sol Post-mining land be rendered wable for agnicultural forean
purposes and shall be diverted Furmher action will be treated as speaified in the gudelines for
Preparation of Mine Closure Plan issued by the Mimsiny of Coal dated 2™ August. 2009 and
subsequent amendments

fii)  The entire excavaied area. hackfilling, exterral ON dumping Lincluding wop sl and
afforestabon plan shall be in conformity with the “dunng mining ~post mumng  Land-use
panern, whnch 15 an integral pan of the approved Miming Plan and the FIA EMP submunied 1o

this Mimastry Progressive compliance stotus vis 8 vis ihg posl omreny land wse pattern shall
be submitted 1o the MOERCL RO

trvd  Fiy ash shail be wsed for exiernal dump off overburden, backfilling or stowtng of mine
as per provisions commined n clause (1) and (n) of subpatagraph (8) of Bv ubk notficanon
wsucd vide SO 2804 (E) dated 3rd Nowember, 2009 s amended from wme w bme Effors
shall be made to utilize gypsum generated from Flue Gas Desulfunsation (FGIY of any
wlong wath {1y ash for exiernal dump of overhurden, hackniling of mines (omplhancs repor
shall be submitted 1@ Regronal Olice of MoEFECT, CPCD 2nd SPCH

ivi  Farther, o may be ensured that as per the tme schedule specified i mine dlosute plan
il should remain live oll the poini of utilizasion The topsud shall semporarily be stored a
garmarked siiels) only and shall rot he kept unubiliged The lop sl shall be wsed for land
reclamabion and planiaion purposes  Actve OB dumips shall be stabilised woih matvoe grass
wpecies 10 prevent crosion and suface wn off The other overburden dumps shall be
vegetsted with rative flof species The excavated aea shall be backfilled and atlorested =
lire with the approved Ming Clesure Plan Nomitorag and mbnagement of rehabilitated arces
shall comtimee untl the vegelation becomes sellsustaning Compliance status shal! b
salimaited 1o the Mimstry of Enviconment, Forest snd Clhimaie Change’ Rewonal OiYic

forg Nlve progect proponem shall make necessary alwrnative armangements of grazmg land
woimeilved sn cote sone, o eonsullation with the Stale government to provide gilemate areas
Vi lovestimh prmesng. i any  In s context, the propect proposeat shiall implement dhe
dutections of Hon e Sugieme ot woh regard o agguenng grasmg land
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(g} Green Hell

i The progect proponent shall take oll precoutionarny measures dunng MIRIME operation
For conservation and protecton of endangerediendemic Norafauna. if any, spotted/reported in
the study area The Acnon plan i this regard T any. shall be prepared and implermented in
cunsadzation with the State Forest and Wildiife Depanmeni

my  Gireenbelt conmstng of T.ner plamtation of width not Jess than 75 m shall be
developed all along the mine lease area as soon as possible  The green belt comprising & mix
of rative species tendemue species should be given privdity) shall be developed all alony the
mayor approach Soal wansponabon roads

ihd  Public hearing and Heman healih issues

i Adeguate ilumination shall be ensured in all mine locations (as per NGMS standards)

and momtored weekly The repan on the same shall be submitted 1o this minstry & it's RO
on arv-monthly basis

il The project proponeni shall undertake occupational health survey for initial and
penodical medical examination of the personnel engaged in the project and maintain records
sccordingly 35 per the prosisions of the Mines Rules. 1955 and DGMS arculars Besides
regular penodic health check-up, 20% of the personne! identified from workforee engaged in
active mining operanons shall be subjecied 1o health check-up for oecupational diseases and
seanng impairment. f amy, as amended nme o nme

) Persomngl including outsourced emplovess) working in core zone shall wear
protective fespuratony devices and shall also be provided with adequate training and
oformaton on safen and health aspects

) lmplementation of the srnon plan on the issued rased dunng the public hearing chall
ve enswred The project proponent shall undermke afl the sks/measures as per the sction
plan submutted with budgetary provisions durieg the public heanng |Land oustees shall be
compensated 35 per the nomms lwid down in the RER puolicy of the company/State
Giovernment {entral Government, as spplicable

v The prasect proponent shall follow the mimgabon measures provided m this Minisiny s
OM o Z-1101357120144A 11 (M) dated 29" October. 2014, titled “Impact of mining
Bt on habtationsasaied telated o the mining projects wherein habianons snd villages

are the part of mine lease areas or habstations and villages are surrpunded by the ming lease
iy =]

i) Corporsie Foviconmen! Respoasibility

11y Ibe company shall kave 2 well lnd down envisonmental policy duly approve by the
Hoerd of [hrectors The emvironmental policy should presenbe for sandard operating
procedures. 0 hawe proper checks and balances and to brng imo  focus any
snfrmgementsdenanonvadation of the environmental Torestwildhife norms/'conditions The

company shall have defined vyaem o reporiing indnngements'deviation' violation of the
s arpemrmpnisl Torso o woldlile auome conditieas anddfor dharcholders nake holders

g
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() A sepacate Environmental Cell both ai ihe project and compary bead quanier level
with gualificd personnel shall be set up under the contrel of sevier Evecutive who wil
directly 10 the head of the of gan zatsm

i) Action plan for implementing EMP and emvironmcnisl condisons  along  wirs
responsibility matrin of the company shall be prepared and shall be duby approved B

suthonty  The vear wise funds earmarked for environmental protection measares
shall be kept in scparate account and not 16 be diverted fiw any other purpose Year wose
progress of implementation of acton plan shall be reported to the Minisny Rewonal O ce
along with the Six Momihly Compliance Repon

tiv)  Seil environmental audi shall be conducted annually Every three vears third parn
environmental auds shall be carmied out

U Miscellaneous

(1) The pmject proponent shall make public the environmental Jearance granted fov thew
project along with the emvironmental conditions and safequards at their cont by promirents
adverusing it at least in two local newspapers of the District or Siate, of which vne shall be in
the vernacula language Within seven days and in addiion this shall also be Gispiaved (n the
provect proponent’s website perrnanently

(i)  The copies of the environmenial clesrance shall be submitted by the proec
progussents 0 the Heads of local bodies, Paschavats and Municipal Bodies in addivon 1w (e
relevant affices of the Governmen whe i fur b bo diaplsy the ame for 30 days from the

date of receipt

fil} The project proponent shall upload the status of compliance of the sipulsed
environmem clearance condiions. inchuding resulis of montored data on ther websie and
update the same on hall-yearly basis

i'wv]  The proyect proponent shall momitor the oritaria pollutants level pamels PAL . SO,
SO (ambaeni levels) or critical sectorsl parameters. iadicaed for the projects and display the
same af a convenient lpcbon lor disclosure 1o the public and pul on the website of the

e e

iv) Ihe project proponent shall submii six-monthly repors on the status of the
compliance of the stipulaied environmental condimons on the website of the miniary of
Environment. Forest and Climate Change s environment Cledrance poral

ivi)  The prject proponen: shall follow the miugation mvaseres provided i this Mimatry s
OM NoZ-1H3ATI2004-1A 11 (M) dated 29" October, 2014, niled ‘Impact of minieg
acuvities on babitathons-dssues related 10 the mining pojes s whersin habiaoors and villages

are the pan ol mine lease areds or habuations and « illages are surroanded by the mine lvase
afea

dwiny e proogest proponem shall subme the envooomental statement fon gach Goancisl
vear i Vomin:V i the cicemed Sigte Pollotuan Contiol Rosrd as presenibed unider be

Enviromment (Pratectiony Hales. 17806, as amended sibseuently and put oo the webmte of
the company

Cd
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) The progect suthonmes shall inform w the Regional Office of the MOEFCC regarding
commengement of mining operaiuns

vk The projecr authonties must sinctly adhere o the stipulations made by the State
Padlution Control Board and the Stne Cionernment

v The pragect propenent shall abide by all the commitments and recommendations made
w the ELAEMP repon, commiment made during Public earing and slso that during their
presemaaton w the Expen Appraisal Commitier

tar B further expansion o modifications in the plast shall be carried out without pnor
approsal of the Mimisiry of Envicoament. Forests and Climae Change

(il Concealing factual data or submission of false/fabncated data may result in revocation

of iy emvironmental clearance and atragt action under the provisions of Environment
i Protection ) Act. 1986

vl The Mimstry may revake or suspend the clearance. il implementation of amy of the
abon e conditiony 18 not satisficiony

fevd The Msistry reserves the vight 10 supulese addivonal conditions i found Peccssary
The Company in a time bound manner chall implement these conditione

(e The Regional Oftice of this Vimstry shall monitor compliance of the supulaiod
condimons The project euthoritics should caicnd full cooperation 1w the officer (8) of the
Rewona Office by fumishing the requisiie data | information/manitonng repons

(xs1)  The msdove conditions shall be enforced. infer-alia under the provisions of the Water
(Prevenuoe & Control af Pallunon) Aci, 1974, the Air (Prevention & Control of Pollution)
Act. 1581, the Emviroament (Protection) Act, 1985, Hazardous and Other Wastes
(Managemeni and Trans-boundary Movement) Rules, 2016 and the Public Liability
Insurance Act 1991 along with thew amendments and Rules and any other onders passed by
the Hon®le Supreme Court of India | High Courts and any other Count of Law relating 1o the
subyedt mattes

£, The proponent shall sbide by all the commiiments and recommendations made in the
FIAEMP repon and alwo that dunng presematon to the EAC All the commitmenis made on
the (o tved dunng public heanng shall also be implemenied in letter and spinit

L The propunent shall obain all necessany cicarancosapprovals thar may be roguined
Sefore the «lan of the project The Vhmwtry or ans ather competent authonity may stipulate
emy funther condition for envitonmental protection. The Mimistry or any other competen
suthonty may supulate snv funher conditon for enviconmental protection

. Ary appeal |Mﬁjmurmﬂdmﬂhmlhﬁlﬁﬂﬂﬂnﬂ1
Trivunal. if prefermed. wihin a period of 30 days as presaribed under Section 16 of the
Seational Groen Tnbunal Ay 2010

L The cosl company project praponert shall be liahle 1o pay the compersalion agamns!
the (legal roming il any. and as rosed by the respective Sine Governments at any point of
nme o berms ol the arders dated 2™ Augus, 201 7 of Hon'ble Supreme Cram in WP (Civil)
S 1142004 in the maiter of "Commaon Cause Vs Unoon gf bodka & others

Mj}iﬁf Page 13 of 14
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L3 The concerned State Govermment shall ensute oo mimieg vperations b wommess 1l
the entire compensation for legal mning. i any, 15 paid by the pasjoct proponent gt

their rospective Depastment of Mg & Geology, 10 stoss eomplanes of the judgmens o
Voo bl Suspreme Court

10 This eovirenmwntal clesrance shall mol be operatonal til such tme the project

proponent complics with the abuve said judgment of Hon'ble Supreme Court. o applicable
and other statutory reguirements.

This 155ucs with the approval ef the comipeient Authonty
h.atiy Tokslin)
Directar
Copy 1o:

Lo The Secretary, Ministry of Coal. Shastn Bhawan, New Dl

2. The Additional Principal Chef Comoury st ol Fovests, Rogional wffice 1E25, Minivn
of Envinonment & Forexix. A-31_ Chandershekharpur Bhohareswar- 781021
1 Odisha)

3. The Secretary. Department of Environment & Forosts. Governmen: of Onisa
Suurctacian, Mhubancswa (Odisha)

4. Chairman. Ceniteal Grotnd Water Authonty, lammagar Hosse %11 Man Sings
Road Area. New Delki, Delhi 110001

5. The Chairman. Orissa Stane Pallution Control Bounl, Parivesh Bhawan, A 11
“ilkanibanagar. Ut VI, Bhubunesbwar - 75100 2 (Ohdiska)

6. Destnct Collector, Sundargark. Gion emenent of Cudiche

7. Monnenng File ‘Record File

8. PARIVESH Purtal

—

iLslit Bokolba
Directur
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AnnexureXXX
UNDERTAKING
(Condition no. 11 of Para Bof file No 8-25/2031-FC)
a I'we do hereby undertake that “no labor camp will be

constructed on the forest land and the laborers working at the site
shall be supplied with LPG™
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Ampevure-XXX]
UNDERTAKING
2
& I/we do herebv undertake that *The boundary of the diverted
forest land, mining lease and safety zone, as applicable shall be

demarcated on ground at the project cost, by erecting 4 feet high

reinforced cement concrete pillars, each inscribed with its senal
number, distance from pillar to pillar and GPS coordinates”
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Anneiure- XXXI1
UNDERTAKING
& ['we do hereby undertake that “the layout plan of the mining

plan’ proposed shall not be changed without the prior approval of the
Central Government and the forest land proposed for diversion shall

not be used for any purpose other than those specified in the
diversion proposal”
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General Maragér 33 Project Officer

Mahataxmi Area, MCL Siarmal OCP, MCL
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Anncxure=XXX111

UNDERTAKING

(Condition no. 14 of Para B of file No.8-25/2021-IC)

l'we do hereby undenake that “the forest land proposed to be
diverted shall under no circumstances be transferred to any other

agency. department or person without prior approval of the Central
Govermnment™

I
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Project Officer

| S ]
Mahalaxmi Area, MCL

S WL
Ganeral Manager %%‘HDE

hr’.'ll'll"ﬂ"l.-l«l'“ B f‘aﬁl’ﬂl

'
bl i Lyl

Lorsorms oy a0 P BPR SECEEOS D0SP B8 ST Phone (PR 1 BAT S e e 5 030 054 130T et wha Q0



CHTliw will The (HRire,
g cemtecq SmMoe s . N
ural wreeiegw fefy & | P Basundhiars -TT0TE ‘ "
Mananadi Coalfisids Limited et Sambasinch S0 LY. \

& 5 & pesiopry oof |0 e | oemefeed) "\‘.'_

Anpexure-XXXI1Y

I'we do hereby undertake “to ensure ‘No damage’ to the flora

and fauna of the adjoining areas shall be caused.”

[
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General M{’m Project Officer
Mahalaxmi Area, MCL Si CL
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I'we do hereby undertake “to submit the annual self-compliance
report in respect of the conditions to the State Government,
concerned Regional Office, and the Ministry of Environment, Forests
and Climate Change by the end of March every year regularly.”

Q
s ) <
® Genenni {ia Project Officer
Muhalaxmi Area, MCL Siarmal OCP, MCL
Genarsl MEnayes Flmaihyl
g 3t pveru Arma R R i I L,
Ll bt Tan’ Tiebdn Lyl

rorpergn ool Sy S TE §oe ety Cdens - TBE LT Phore (PRI 1 BEY) S0 N5 Teleie 41 [BEL S50 TITT. WD wm RCuou



Cofiee af Ve Progeo (Hfleer,
agor seafsog oo Siarmul OCP, Muhaisnsé Aren .-"':"',.,..“'n.
wrd witweiegn ey AT PO, Basundhars -77007S (W
Wahanadi Coalfisids Limited [hatrict Sundargerh Oedisha | ‘\:_.r‘_,.r ‘

A poemary of Coal g Lemie \

Amnexure-XXXVI1

I'we do hereby undertake *“to comply any condition that the
Regional Office of the Ministry of Environment, Forests and Climate
Change stipulatc with the approval of competent authority in the
interest of conservation, protection and development of forests and
wildlife.”
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UNDERTAKING

I'we do herebv undertake “to comply all the provisions of all

Acts, Rules Regulations Guidelines, Honorahle Court Order (s) and

NGT Order (s) pertaining to this project, if any, for the time being in

force. as applicable to the project.™
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Annexure- XXX VI

['we do hereby undertake “to not act in violation of any of the
conditions that amount viclation of Forest (Conservation) Act, 1980,

and comply to all the provisions of all Acts, Rules, Regulations

Guidelines of Forest (Conservation) Act, 1980.”
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