Government of West Bengal
Directorate of Forests
Office of the Principal Chief Conservator of Forests & Head of Forest Force
Aranya Bhawan, Block: LA-10A, Salt Lake City, Sector —III, Kolkata:: 700 106
Phone - Fax:: (033) 2335 8581/7751, e-mail ; nfcawbi@gmail.com
Visit us at: www.westbengalforest.gov.in
No- 39| /L & LT/2M-27/2021 Dated: | 9 .04.2021
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To Dr. Tandra Sarkar
Integrated Regional Office, MoEF & CC, Kolkata
1B-198, Broadway Rd, IB Block, Sector 111,
Bidhannagar, Kolkata, West Bengal 700106

Sub.:  Proposal No. FP/WB/RAIL/47649/2020 for diversion of 13.512 ha of forest land in favour of North East
Frontier Railway for construction of Sivok-Rangpo New BG Rail Line under Kurseong 0.5089 ha ,
Darjeeling 2.7945 ha and Kalimpong 10.2086 ha. Forest Division.

Ref: (i) Your letter no.. WB-SRBG-09/2021/FC/58 dt. 01.04.2021.
(ii) CCF, Hill Circle letter no. 447/C2-239/2021 dt. 13.04.2021.

*

With reference to the subject please find enclosed herewith the required additional informations along
with Annexures submitted by the Divisional Forest Officers, Darjeeling, Kurseong and Kalimpong Forest division
in connection with forest clearance proposal of 13.512 ha. (Phase-IV) for kind necessary actions at your end.

Encl.: As stated. 0@

Addl. Principal Chief Coriservator of Forests
&
Nodal officer Forest Conservation Act.

No- [ H72  /L&LT2M-272021 Dated: | 9 .04.2021

Copy forwarded for information and necessary action to: i
1. The Additional Chief Secretary, Department of Forests, West Bengal. — m
2. The Chief Conservator of Forest, Hill Circle, West Bengal.
3. The Dy. Chief Engineer (Construction), North East Frontier Railway, New J alpaiguri- 781 011.

B

Addl. Principal Chief Conservator of Forests
&
Nodal officer Forest Conservation Act,



Government of West Bengal
Directorate of Forests

, Office of the Chief Conservator of Forests, Hill Circle, West Bengal
: Shankar Villa, Ladenla Road, Darjeeling-734101
Phone : Office ~ 0354.2252277, Fax —0354-2252845

A
% e-mail ; ccfhewb@gamail.coms eethe frd-whi bangli.gov.in
o

K No. 447 /C2-239/2021 Dated, Darjeeling, the 13/04/2021.

"y : The Addl. Principal Chiel Conservator of Forests &
3 Nodal Otficer, FCA
West Bengal

Sub : Proposal for diversion of additional 13.512 ha forest land for construction of SivokRangpo BG
Railway Line-reg,

Rel 3 APCCF/Nodal Officer letter no. 7452/L&LT/2M-27/2021 dated 09.03.2021 and MoEF,
CC,Integrated Regional Office memo no. WB SRBG-09/2021/FC/58 dated 01.04.2021

Sir/Madame,

- With reference to above, kindly find herewith the Sol Toposheet of all the forest land lor diversion
under Kurseong, Darjecling and Kalimpong Forest Division submitted by IRCON for verification and signature by
all concerned DFOs under Hill Circle as desired by you and enclosed herewith the correspondence made by all
concerned DFOs of Hill Circle in this respect.

Enclo: As above.

Chief Conservator of Forests

Hill Circle, West Bengal
No. 447 /C2-239/2021 Dated, Darje.eling, the 13/04/2021.
Copy forwarded for information to :-

The Divisional Forest Officer, Darjeeling Forest Division.
The Divisional Forest Officer, Kurseong Forest Division.

wop

The Divisional Forest Officer, Kalimpong Forest Division.

Sd/- G P. Chhetri, IFS.

Chief Conservator of Forests
Hill Circle, West Bengal



Phone No: 0354-2332200;

Government of West Bengal
Directorate of Forests
Office of the Divisional Forest Officer

Utfice of M€ GCF
Hill Gircle, W.gn
Reg. NO-. fﬂ?-g
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Kurseong Division, Darjeeling, Pin -734204

No H4 /1F10

To

Sub

Ref

Sir,

The Chief Conservator of Forests
Hill Circle, West Bengal

% Proposal for diversion of 13.512Ha - reg,

Fax No: 0354-2332200; Email: dfokue-wb@nic. in

Dated, Dowhill the ,05/64/ 2024

MoEF,CC, Integrated Regional Office Memo no: WRB-SRBG-09/2021/FC/58

dt. 01.04.2021

FETTT I Lot Rk i

With reference to above kindly find the following details pertaining to Kurseong Forest
Division as desired.

Subject

Hard copy of Sol map file showing 12 individual
proposed areas for diversion along with GPS
Coordinates duly signed/Seal by competent
authorities.

Remarks/Explanation }
Hard copy of Sol map pertaining to Kurseong

Division is enclosed. Soft copy is also attached
for the reference.

Soft copy of KML/Shape file showing proposed
area for diversion and CA area along with GPS
coordinates

KML files showing proposed area for diversion
and CA area was already uploaded in Part-ll
and the 4nos of soft copies in CD was
submitted along with the hard copies of Part-
il. However soft copies of KML for Proposed
| area and CA isalso attached herewith.

project sites to the nearby protected forest area or
wildlife sanctuary with duly signed by competent
authority.

Map showing aerial distance from the proposed ‘ The proposed area of diversion pertaning to

Kurseong Division is adjacent (around 70Mt)
to the Mahananda Wildlife Sancuary. The
certified Google Map is enclosed herewith for
the reference.

No

Copy

The Addl Principal Chief Conservator of Forests, C

The proposed area is very near to river bed a
detail of muck dump should be provided with all
the plans of gabion structures and terraces.

Not applicable.

e

/

forwarded for information and necessary action to:

/ A‘_M
" et
(Dr-. Harikrishnan P.J, IFS)

Divisional Forest Officer,
Kurseong Division.

Dated, Dowhill the, 202¢.

AMPA & Nodal Officer FCA'1980.

sd|-
(Dr. Harikrishnan P.J, IFS)
Divisional Forest Offser,
Ku¥seong DRision:

\-ﬁ,
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Office of the CIF

Hall Cif—@ Ww.a.,
Reg. Mo
Casaﬁa.g;j%_

Government of West Bengal

Directorate of Forests

Office of the Divisional Forest Officer ;‘i Frem [y
: Kurseong Division, Darjeeling, Pin -734204

Phone No: 0354-2332200; __Fax No: 0354-2332200; Email: dfokrie-wbmnic. in

No ¢ /1710 Dated, Dowhill the,, € - & - .2020.

To i The Chief Conservator of Forests
Hill Circle, West Bengal

Sub = Sol Toposheet of 13.512Ha of Forest Land for diversion of IRCON project-reg.

N
Sir,

With reference to above, kindly find enclosed herewith the Sol Toposheet of all the
forest land for diversion under Kurseong, Darjeeling and Kalimpong Division, submitted by IRCON
for verification and signature by all concerned DFOs. The 0.5089Ha diversion under Kurseong
Division has been marked correctly in the toposheet. The soft copy of map along with the pdfis also
attached for your reference and necessary guidance.

This is for your kind information and necessary action.

Encl: _ Sol Toposheet in 1:50000 .
Hon

e
(Dr. Harikrishnan P.J, IFS)
Divisional Forest Officer,
Kurseong Division.
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Divisional Forest Officer
Kursoeng Division

Divisional Forest Officer
Kalimpong Forest Division

\
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Divisional Forest Officer

Darjeeling Division




Government of West Bengal
Directorate of Forests
Office of the Divisional Forest Officer
Darjeeling Forest Division
Barakakjhora, D.B. Giri Road
Darjeeling 734101 West Bengal.

Telefax Q3542252159. Email: dfodarijiegmail.com

Memo No. 686!}2-?{)( f:-,/} Dated, Darjeeling the \2 \v.s ‘-\\‘ et 8

From The Divisional Forest Officer
Darjeeling Forest Division.

\./To The Chief Conservator of Forests

Hill Circle, West Bengal.

Sub 2 Proposal for diversion of 13.512ha reg.

Ref MoEF, CC Integrated Regional Office Memo no. WB-SRBG-09/2021/ FC/58
dt. 01.04.2021

Sir

With reference to above kindly find the following details pertaining to

Darjeeling Forest Division as desired.

’| Sl. | Subject
| No.

Remarks/Explanation

1. Hard copy of Sol map file showing 12
12 individual proposed arcas for
diversion along with GPS coordinates
duly signed/Seal by competent
authorities

Hard copy of Sol map pertaining to Darjeeling
Forest Division is enclosed. Soft copy is also
attached for the reference.(Annexure-I)

Soft copy of KML/Shape file showing
proposed area for diversion and CA
area along with GPS coordinates.

KML files showing proposed area for diversion and
CA area was already uploaded in Part-1l. However
soft copies of KML for proposed area (4 patches -
Mangwa-2 :: 0.32ha, Mangwa-4:: 0.29ha, Reang-
3::1.060ha & Reang-3:: 1.1245ha) and CA is also
attached herewith.

| 3- | Map showing aerial distance from the
proposed project sites to the nearby
protected forest area OT wildlife
sanctuary with duly signed by
competent authority

The proposed area of diversion pertaining to the |
Darjeeling Forest Division is nearest (approx.
15Km of aerial distance) to the Senchal Wildlife
Sanctuary. The certified Google Map is enclosed
herewith for reference

(Annexure-II)

4. | The proposed area is very near to
river bed a detail of muck dump
should be provided with all the plans
of gabions structures and terraces.

Detail report on muck disposal site (1.1245ha) in
respect of this Division as received from the user
agency is enclosed herewith (Annexure-III).

No._ / /

fie
Copy forwarded for information and necessary action to :

-

Divisional Forest Officer
Darjeeling Forest Division
Dated AT

1) The Addl. Principal Chief Conservator of Forests, CAMPA & Nodal Officer, FCA 1980.

I L_/
Divisional Forest Officer
Darjeeling Forest Division
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INTRODUCTION \;:%;0/

Northeast Frontier Railway (NFR) has begun construction of the Sivok-Rangpo New BG Railway Project a
44.96km stretch of rail line that will mostly pass through tunnels dug in the hills. This rail project will bring
Sikkim on the rail route map and have connectivity with rest of the country. The line will be broad gauge
and has a proposed 100 km/hr. speed limit. Once operational, it will be for the first time that Sikkim will
be connected to the main Indian rail network and it is expected to boost local tourism and the region's
economy. The rail link will pass through the steep terrain of the Kanchenjunga mountain range foothills
and the Teesta river valley. 85% of the route will pass through tunnels.

The New Austrian tunnelling method (NATM), also known as the sequential excavation method (SEM)
or sprayed concrete lining method (SCL), is a method of modern tunnel design and construction
employing sophisticated monitoring to optimize various wall reinforcement techniques based on the type
of rock encountered as tunnelling progresses.

Stage -| forest clearance has been accorded for diversion of 86.6225 Ha, 0.9294 Ha, 12.3786 Ha for
caonstruction of main tunnels, bridges, access road to tunnel portals, dumping yards, station yards etc. A
total of 4 forest land diversion proposals had been initiated by IRCON out of which 3 proposals already
received Stage-1 approval and one having 13.512 Ha (including Kurseong, Darjeeling, Kalimpong) had been
applied recently and is under process.

Forest Land Area (Ha) Status Stage-1 approved? Issued by
86.6225 Applied earlier YES DM Darjeeling & DM
Kalimpong
0.9294 Applied earlier YES DM Darjeeling
S 123786_ X Applied earlier YES DM Darjeeling & DM
Kalimpong
13512 Applied recently NO -

The concerned, designated dumping site has an area of 1.1245 Ha located near NHPC Gate, TLDP- IV in-
between NH-10 & Rambi Jhora, which falls under Darjeeling forest division.

13.512 Ha
Kurseong Darj'gé'i-i_ﬁg Kalimpong
0.5089 Ha 2.7945 Ha 10.2086 Ha
e T3P1 Alt access road e 0.29HaT7P1 Access road e 0.9278 Ha Lobar Kate
e 0.32 Ha T7P2/NH 10 e 1.4156 Ha Melli Staff Qtr.
protection. Two Patches.
e 1.1245 Ha TLDP Gate- 4, e 1.3093 Ha Bhalu Khola
Dumping Yard (B1). two patches, Dumping
e 1.06 Ha TLDP Gate- 4, Yard (B2).
Camp Setup. e 65559 Ha Tarkhola
Dumping Yard (B3).




1.0 MUCK DISPOSAL SITE: \ ?”A“‘
The selection of muck disposal sites was carried out considering the quantity of the muck, landscape, cost
effectiveness, nearness to source of generation, absence of ground and surface water, relief and scope for
afforestation works. Designated location (1.1245 Ha) is free from trees and plantations and disposal of
muck in turn, can imply positive impact on slope stabilisation of NH-10.

All the dumping locations shall be well supported at base by suitable retaining structures, preferably
gabion or stone crate walls. Subsequently, the muck disposed will be levelled and graded to a certain
extent to carry on further land rehabilitation processes.All the spoil tips at the muck disposal site will be
developed by taking up plantation through bio-technological methods to generate a thick forest canopy
over them.

1.1 Table:1 Co-ordinates of the designated disposal site are as follows:

B1= 1.1245 Ha
SLNo. |  Easting
641878.9999000
641872.8509000
641866.7467000

Northing |
2986801.5323000
2986845.8002000 |
2986889.7456000 |

641860.45684000

2986934.9443000

641854.0336000

2986981.2700000

[op HE- WIS SN R TV R W N

641856.6749000

2986988.3769000 |

641913.9705000

2986938.2134000

641933.5957000

2986881.3177000

641988.3789000 |

2986854.0342000

2986839.1201000 |
2986823.5189000

641957.3078000
641924.8054000

= | l
Dle v~

1.2Table:2 Estimated Capacity of muck likely to be disposed at designated site, generated from T6 &
T7tunnels, adits etc.

Estimated Capacity (Considering approx. 10 M“H'éight of filling along with providing approx. 3m height
gabion wall around the periphery of the disposal sites.)

Approx. 73,000-75,000 m3

2.0 Criteria for selection of muck disposal site

The muck disposal site had been carefully selected and taken after careful consideration of availability of
suitable area along with minimizing distance from muck generation sites and neutralizing hazardous
impact on the surrounding environment.



The following points were considered and followed as guidelines for finalization of the area to be usedas
a muck disposal site.

The Sivok-Rangpo New BG Rail Line Project being a Green project, it has been considered that wildlife
habitation area should not be affected or utilized for selecting dumping site.

1. Theconcerned dumping site is more or less located near the project site thus haulage of muck to a
long distance is avoided, this in turn reduces the air pollution due to short vehicular movement.

2. All the mentioned dumping site is free from any landslides or creep and care should be taken to
protect toe erosion and slope instability.

3. There are no active channel or stream flowing through the above-mentioned dumping site.

4. The above-mentioned dumping site is situated at a suitable distance from the human settlements
along NH10.

2.1 Muck disposal methodology.

Disposal of muck may create problem if not done properly. It is susceptible to scattering unless the muck
disposal yards are supported with engineering measures such as gabions. The dumping site needs proper
handling to avoid spilling of muck into the river water while dumping and in post dumping stages. The
concerned disposal site has to be developed from the ground level either by providing stone masonry or
by gabion structure. In this muck dumping site, the muck brought in dumpers shall be dumped along the
sloperolled and graded in such a way that slope is always maintained at 1(H):2(V).

Generated muck should be disposed in such a way that it does not contaminate the adjacent water body
(i.e., Teesta River)and other rivulets if present. Gabion walls (approx. height — 3m) shall be erected at the
base/toe of the designated siteto keep the muck within the boundaries.

Dumpers of suitable capacity shall be used to transport the muck generated at sites. The stock piles of
muck shall be levelled with the movement of dozer etc. Zoning of the dump shall be done judiciously and
ensure stahility of side slopes of NH-10.

The nature of excavated muck may vary significantly from the natural soils in some cases; therefore, its
unsound disposal is considered to contaminate not only the water quality, air quality but soils and
vegetation of surrounding areas. Before execution of the proposed work, a proper geological report and
bore/drill log data had been prepared and some of those are enclosed for referencewhere lithological
condition of the sub-strata is clearlydefined.
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’ 2.2Geological report and bore/drill log data of T7: \% '

H
|
i
i q
I ]
i i
i ¥
i i
. |Constell Cansultants Pyr. Lid. FIELD BEORE ' DRILL LOG Constell Consultants Pvr. Led. FIELD BORE/DRILL LoG l
o e e RV 0 LIy :'r."_ : ?:'rieu:ba.u Bare Mol e, : BEDY Frojarn” Ceeserchuacyl dmmanaanee: bl inikaz ol ersbaley e Fele e 1 BH-2
i Taing ol ample s B2 envuchon of Sk - R Letatin: TTE) Teiteg b apla s for Soeaenon of Sk - Paszoe v s i
g Hew B0 Rl Gz Prodecn atien; :
: Comind Exavation= - <1238 Locamme: ¥ 2900225 T4 Ground Elevomen:  ~Ml6m
Mztead of Bonng. [ : Waterlevs: Dibmbpl Mediod o7 Bomeg | Seiling Az Ry WamLewel: 0stabal !
- - i o, 1.8 e - ) Ay + [
Bodaz/ Raling Eurparent: &3 42 Dl oy (o i Burag Drlieg Egipaems GO 11 Bioof Bocnr Dty Ry N :
[Casmziooeed : Hel 2% Nelffdm Taie : Froin E E08 1} . o 5 X . 3
e S e o) Casieg Lowsrad . HED 906, 1505 S Das Foow A0SIE To s |
:Inau-n:'.\'] = : §
r 2| =BT Neers TN = WE i
g [m} = | % ik F et TAAN E | BT Neoltaws | ® 5 & 1
H = |8 J E| £ @ [ z|E EN i
= e | = # A ; = <Al S |
Z v | 21E] gl 4 i HESEHWMEN z = £ | e e Bzl 2|3 Daszription |
d [£1%1 < §]2|5]515] 2 e | B | Bl (5 8|02 5|2 15483 ¢
¥ | = e d 4 EY R = I I I i a4 B o R A R E ] :
= T " T =~ - 1 A | el o o
I 213 Al e I ) i
i s < i
00 | S 30 | T | - | - - il e 4 10 |-do- biskiy fhttorsd fom tep o i
bestiny o the run dme o presance of i
3 y er 5k 1 wrzveh Ll
sl L = wills L 2 . o l:r.c_ samd |_wi il geeeh, pelbible R A
- Az Srpasused roed precs ;
i ssnzoed o dipping 800 ¢ smn presen 2
E B0 fass ] oo o | - . - i % Band Ja; of QuEnTIE wn 2
B ! depik 410m cores am bioken 1o
g : hE2
i o oA C | -] - |- S ik [ Gravels pebibia s
f
i () B2, J (e B [ R ) T38| 18| Mo Hakly  westersd  moemnl sy
i 403 LB 2o B2 Rt AR OO R N RO 1 B 253 I 8 e
g Erl e B P o (R bodesandy wastbered mesmich ey
| CBebsic) baods st wlie dder bands ;::n[ madanraan pﬂr :
i compoted of bicaw e, leguy = l\: -mesmi Pyl
k frachped from rop w Vorem of De nm SIHI;E\\:I'!_ a.wk.sr Lacwmed Som wp u:
| dis o prasescs et ciow  spaced E-ot:or.: of me e due to pnmx.; ol
] fracmoen, oe ser Dem-itsimed doimt tlose tpaced nes sets cop-stamed josye, 1
1 dippmg 64° ams presemt cores ame joiar oe : :
? broken o pieces 1 807 s, 1) sud-veracal joot, jomy
{ oimues roaph oead WALY. COGRS AW
! lrokan mre pieces
g\ ia = IS TS I R I 7 7 P B e
i fee i it b e oo fsoef o g |- |- [ -] - [zofon|s]| s A
E I et 1 e R g e | RE-S of gnamzw 0 Lin ey
§ |t 166 | L00| 19D | € [ 1| K[ 2 band of ; 4 o o B I e i e
£ N 2405 Ll R4 BT [ O IO R IR 1 54 14 -de-
£ | i
i i - Tsar L-_gduns N = = D-Diepa] . rmfare =V s : ¢
V| L [ Aeninon ad U-Crilsnbed Saspl -CEMFR Samr Posmndard Peteuibes Test V. Vane Sheid Ti5 [ Atetstien Used - Ulindieabed Sansple C-Corz Searple D-Disnabed Semsie Foouniors Dasairetion Tese V- Vazs San g
= [ Lewel spwhack drevien Condince wparemof 304 i petivre. o der £ [ Levelatsebich fnsien Condifion eipeenced and m s oy i
¥ | Wem leswik 13 Paet waner ley een | 70w ep S 50w dasen ; Warer 3 At ipes Gom |08 10 550 dapn |
|4 Sotoet of werer domypy diilimy  Creenceh mey Culrwr of wai Crzenid mew .
4 [orite S Acbadl [3an ¥a - CCPLIIIMST S Eormen [Cottr 52 A [7eb Neu CCPLAIRRG!
¢ [Constell Consultanrs Pye. Ludl. FIELD BORE / DRILL LOG Constell Cousultasts Prt, Lad, FIELD BORE DRILL LOG .
| gl tne hding dulig of sereile i N1 BH-T Prosees Guecsshaial Tovsp e fmedng g of Mevebalen A i
g v 4 chmuricnoe of ok - R g 3 e i g f
{ o il ; ushod of 2 il Location: TIFL rusting 8f watngie B SenSTIOTNE Of ST - Fanspe Lot T I
S Gotaad Thersion Locasion 1 3840005 £ 20420 . Gt i - {f
1 [Meued ot Basne - i Watit Lisal !t D30migl Newitood of Bonsy - Drdlig | Aup * Rastary Water Ll | ] i
3 T ol Bancy Dl i M Barusg - Srbliag Eeuipment - G010 DuelBonep Dnimg: He M ‘I
i Dug | Trein L CewnrLomensd - HulIhe Wolsiem L PR R
| 1
i = + R e =TS = ErTE e
i 8| i WE o s i B -4 o _ 2| T seenmm
- B ¥ : e i 3 % z |k : |
S 2 ;ﬂ‘ = ; . i g SEEsripties - : £ "}___ i p Peittagion
i = & £ = 3 - = - - F|F| <]z n 2|8
e Nt 3 4 1412 R 0 4 S I AR e ;
E_ TN LT Y e S IR N I [ o f o [Higly  waodied preasy ey 2ot N -0 R (N 10| Ban] a0 | s Meseey weetband Wi gt i
§ | colomed medum pamed  phyllm | ".'.'.h;“:-d,:m:f“ mtr:uf i
sphdy foluned pocatsag peviisc wmb;* \;.:hqniuw::;:ﬁ;pz: f
s, Bighly Sacoped o g 0 boTan: of e o due 1 presaacs of
& bemom of He nm due o prevesce of R S R :
i Pam e nom-nined jeine, joitay xe 13} fibsiter L £
£ H-ereea) jocat dyrpieg W0 T ans (1 e inp 005 5 M §
i | B¢ o, poist plages 1ough snd wary. L kbl :;E‘ Wi pactay [
i cares A booh 2n e puetes g ]
£ al , i
[ i B UL e . IR Y e wenliweef 190 |- | - - | jem|ese| e | mw:a n::;v:& sk v i
i - o i dizzily fpd, ponewsiz phy i
i nmuw iR o -]-|-]-] |t 1| =dy smacnes by paeallel amenzemes of |
¢ e M 8 - o Ay minaral e zacs cholemne b
1 (REL1RES R 8 g I OO O O I "4 %1 wdr s By Bced bt s by |
E | Semmn of he Uz fus 1 jreance of 1
1 B30af b0 1et | O RO B Ho 4D | Hipels wasmared v eleired T L e Pkt pau-aTed o £
Cxbdmrn oM T e qusime. [ohan a w60 % ma Wi wpecse $
i hophly Smemuad reret ass bokeg T i
i PR ol ety T lier - € B csres o |
[ mer SRR R E- o Il R R ) h| Rl Madsanly  meateced hard oad ek o pate f
[ conpal Hght Y cokTasd TGS K
i toara praed  ponsenca Co I N ST Y B e~ l
H bughly fracnrad B o :
f ha TEn i m prsan e ol R L o o A R IR i =S R B ) 5
g SpRTed Dol-walied joene g3zt e i
g 1 #8 axly wirk ipscmy 0 .10 - |- |EpEE S | Ne de- :
) () sob-vameal oo with gacer ]
B b+ 0 30m aLos t mefas] e | % “do
§ tia | o= o0 s =
i HEL IR i e 58 weafane) 1o | 2 |- = v |32 ] = | | iy weithered grev cclonreg Ime
| B ] et "= TR D R % £ = Bed gruteite bordd tmphiy Bacnowd :
ol e L) R E A ey = | conkn ae ibas e wieces H
| 3 o2 Samnis LLary Silgie D-CRLDIPER Snoga FLOmAATT PeamiEar 1oV Wan ]
| | e oz eperered sk in preise iz i
| I 0 Weer 5 e eor dmedh Pareal womee v dreer | ene § S0 demh




SN -
From the borehole data of different tunnels along the route, it can be seen that the sub-strata«ﬁiﬁgly 5
consist of fine to medium sand mixed soil along with grey, yellowish to earthy brown colored clayey soil,
gravels, pebbles can be found in the initial strata and in the mid strata quartzite phyllite rock can be seen
and when we bore further down, we get silty highly weathered grey colored quartzite phyllite rock along
with stone and boulderfragments. These are natural sub geo-strata found generally in hilly terrains and are
completely environment friendly. Hence, the muck generated from the sites does not contain any toxic
chemicals or any deleterious substances that may affect the geological strata of the proposed dumping site

in future.

A muck disposal plan would take into calculation of muck to be generated, swelling factors, reutilization of
muck, dumping areas and their characteristics, mitigation measures including engineering and biological
measures stated below.

Muck reuse is always an environmental benefit, since it reduces both disposal in landfills and raw
material extraction, whatever the type of civil work concerned. In case of tunnel projects, since spoil
has however to be removed from construction site, recovery is more convenient than the landfill
disposal, mainly because of the following reasons: immediate availability and excellent ability to control
the required characteristics in case of reuse within the production site.

Spoil reuse as by-product has proved to be an environmental benefit, as well as a technological advantage
during tunneling projects. But in this case, reusability of spoil is not suitable for construction activities with
a view to maintain certain standard and quality of proposed, work but in turn its disposal is completely
environment friendly and are free from deleterious substances.

3.0 MUCK DISPOSAL MANAGEMENT & MITIGATION TECHNIQUES

During the muck disposal, the following site criteria to be adopted before utilizing the site. They are as
follows:
» The dumping site is located within a short distance from the tunnel portals which in turn will
minimize the haulage of muck and eventually help in reducing the air pollution.

» Thesite is free from active landslides or creeps and thus there shall not be any possibility of toe
erosion /slope failure.

» There are no natural channel or streams flowing through the designated dumping yard, thus there
will not be any possibility of contact between the muck and the stream.

» Advance methodology and engineering technique will be applied during dumping and the muck
will be kept confined within the protective walls so that themuck does not pollute the surrounding
environment.

3.1 Engineering measures
3.1.1 Levelling
The levelling of the dumping piles is to be done using dozer layer by layer and which in turn reduces the
volume of muck considerably. The levelling also makes it suitable for the plantation and other biological
measures. Top surface would be levelled and graded to make the alternative use.

All precautionary measures will be followed during the dumping of muck. All dumpers must be well
maintained so that loose soil could be well protected during haulage and transportation. All routes
should be wetted prior to the dumping. Dumping would be avoided during the high-speed wind, so that

7
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'suspended particulate matters (SPM) level could be maintained andcare should be taken so that the
loose soil could not be leached out in the nearby water body if present.

3.1.2 Gabion wall/ Protection wall

Gabion wall is a cage, carefully packed rock toe of 3 m height with side slope of 1:1.5 is enough to
withstand the stress caused by the muck. However,the ground terrain of this dumping site has a flat area
followed by a gentle to moderately steep slope thus, by providing only gabion or stone crate wall at the
base periphery will reduce the chance of spillage and will prevent further contamination.

Figure- 1: Erected Gabion wall surrounding the periphery of
muck disposal site near T4

Figure- 2: Erected Gabion wall surrounding the periphery of
muck disposal site near T5
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Figure- 3: Erected Gabion wall surrounding the periphery of
muck disposal site near T6

Figure- 4: Erected Gabion wall surrounding the periphery of
muck disposal site at A14 for muck generating from T9 & T10

Figure- 1, 2, 3& 4depictsthe proposed typical gabion wall/protection wall, erected around the periphery of
the aforementioned sites (i.e. near T4, T5, T9 & T10). Similar type of muck retaining structures are to be
constructed for this disposal site as well.
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‘ Propased Typical Gabion Wall Protection for 1.1245 Ha \ ]
: Estimated capacity= 75,000 m3 (approx.) /
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Figure- 5: Typical Gabion Wall Cross-section

Figure- 5, depicts a typical cross-section of a proposed wire crate gabion wallof dimension (3x1.5m) of a

typical dumping site, erected around the base periphery, with a stabilized muck disposal slope of
1(V):2(H).
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Figure- 6: Muck Disposal Yard KML
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' 3.2 Biological measures

SPECIES FOR PLANTATION:



Afforestation with suitable plant species of high ecological and economic value and adaptable to local
conditions will be undertaken in coordination with forest department.

3.2.1 Phytoremediation

Special care and efforts are required to take up biological measures at dumping site as the disposed muck
will be devoid of nutrients and soil contents to support vegetation. The selection of soil for spreading over
such an area and over hill slope would require nutrient profiling of soil for different base elements.
Suitable mixture of nutrients would be done before placing the soil on the top surface of muck disposal
areas to have administered growth of trees.

On completion of muck dumping, the basearea shall be levelled and the slope would be levelled at
1(V):2(H) for further stabilization. An area of 2 m to 4 m width strip all along the periphery of the land fill
shall be used for development of plantation so that vegetation cover could control the mechanical and
hydrological effects on the slopes and would give the permanent stability to the muck. Plant saplings are
to be considered based on the consultation with the forest department and the concerned DFO. Plants are
the most important component of soil bio-engineering. Bic-engineering is used to accelerate site recovery
by mimicking what would happen naturally. Use of native species and dense mixed plantation can be
preferred for soil stabilization and peripheral protection. The success of stabilizing peripheral area
depends on great extent with the native species. Survival of the plants depends on selection of the right
plant for site.

3.2.2 Soil treatment

» Analysis of dumped material for their physical and chemical properties to assess the nutrient
status to support vegetation.

Formulation of appropriate blends of organic waste and soil to enhance the nutrient status of
rhizo sphere.

Isolation and screening of specialized strains of mycorrhiza fungi, rhizobium, azotobacter.
Phosphate solubilizes (bio fertilizers inoculum) suitable for the dumped material.

Mass culture of plant specific bio fertilizer and mycorrhiza fungi.

Use of locally available manure and compost.

A4

Y VYV

3.2.3 PLANTATION TECHNIQUE:

Planting of trees would be done in pits of 0.60 m x 0.60 m x 0.60 m size. Soil mixture would be used while
filling the pits. Balance dug up soil/ muck will be stacked on downhill side of the pit for trapping the rain
water and allowing it to percolate in the pit. It is proposed to use soil mixture in the pits & patches
consisting of soil imported from nearby areas mixed with compost or vermin-compost manually. The ratio
for the mix would be 5 parts: Compost/manure 2 parts: Sand 2 part: and humus or vermincompost 1 part.
This will make nutrients available for the plants in the preliminary stages and also help increase soil
aeration, porosity & permeability and improved moisture available for the plants.

The diagrammatic representation is given below:
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Figure-9

' 4.0 CONCLUSION

The muck will be material generated when we go for a tunnel construction and thus considered safe for
disposal as we can analyse from the geological log of drill hole data. The present section gives emphasis
on the muck disposal techniques. As the proposed tunnels passes through several forest divisions and
wildlife sanctuaries, therefore it becomes a part and parcel to review the impacts caused by construction
activity on the wild flora and fauna. All mitigation measures for flora and fauna to be considered. Also, the
muck is dumped in such a way that it should not give rise to any unwanted environmental consequences.
All precautionary measures will be taken during the muck dumping procedure. The concerned muck will
be kept confined within boundary/protection wall which will prevent it from leaching outside. The
muckwill be levelled along the existing hill slope and kept suitable for further development.
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Government of West Bengal
Directorate of Forests
Office of the Divisional Forest Officer, Kalimpong Forest Division

L1/ "
oﬁg::;fuucw

Hitl Cu‘ch, WE.,

Ringkingpong Road, Kalimpong:: 734301
Phone - Fax:: (03552) 255496.Email Id-dfokpgdivi@gmail.com/dfokalsc-wb@nic.in

Memo No: 7%/ /9-99.

To.
The Chiefl Conservator of Forests,
Hill Circle, West Bengal.

Sub: Proposal for Diversion of 13.512 Ha. - Reg.

Dated,Kalimpong, i2/¢ 4/2021 .

Ref: MoE, CC, integrated Regional Office Memo no: WB-SRBG-09/2021/FC/58 dt.01.04.2021

Sir,
With reference to above kindly find the following details pertaining to Kalimpong Forest Division as
desned

"Si'no [ Subject Remarks/Explanation

! ' Hard copy of Sol map file showing 12
individual proposed areas for diversion along
with GPS coordinates duty signed/seal by
(.U]'I'Ipt‘[t‘ﬂl authorities.

Hard Copy of Sol map pertaining to
Kalimpong Division is enclosed. Soft copy
is also attached for the reference.

2 [ Softcopy of KML/Shape file showing
| proposed area for diversion and CA area
' along with GPS coordinates.

KML files showing proposed area for
diversion and CA area was already uploaded
in Part-11. Soft copies of KML for Proposed
area and CA is enclosed herewith for the
reference.

Map showing aerial distance from the
proposed project sites to the nearby protected
forest area or wildlite sanctuary with duly
signed by competent authority

The proposed area of diversion pertaining to
Kalimpong Division is adjacent (around
23.8 KM) to the Mahananda Wildlife
sanctuary. The Certificated Google Map is
enclosed herewith for the reference.

4 The proposed area is very near to river bed a

| The Muck Disposal Plan under Kalimpong

| detail of muck dump should be provided with | | Forest Division is enclosed herewith for the

| all the plan of gabion structures and terraces.

l

| reference.

Memo No: /

Copy forwarded for kind information to

I

Divisional Forest Officer,
s Kalimpong Forest Division

Dated,Kalimpong, / /2021.

I. The Addl. Principal Chiel Conservator of Forests, CAMPA & Nodal Officer FCA’1980.

ST BrattacharyalFs

Divisional Forest Officer,
Kalimpong Forest Division
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AR SHOWING DEPS SURVEYED CO-ORDINATES AND

BOUNDARY OF FOREST AREA LAND FOR
NISE. INFRRSTRUC MENT WORK SAND FROFOSED FOR
(Details of C) i JTR 3 MUCK DAMPING.
UTM Co-ordinate ic Co-ordinate BENGAL -RANGPO(SIKKIM) RAIL PROJECT

Geographic Co-ordinate

UTM Co-ordinate

Northing | Latitude{North) Longitude(East)

5
‘ &/r TO BE DIVERTED FOR COMNSTRUGTION OF SIVOKIWEST

Easting | Northing Latitute(North) Longitude (East PASSING THROUGH KALIMPONG DIVISION

549001.19700| 3001934, 60850 | 27.13188585076 88.50345479708

1 |644870.2502|3987483.5173| 27.0021526 88.4612618 Scale | 1:25000

$44858.3290| 2957453.8070] 27.0918857 B3.4611381 SURVEY OF INDIA _Ev._. TRING, TRIAND

644836.8110| 2997420.5090| 27.0015875 | gsaecoi | |

648982, 24080 3001926.32450| 2713181316614 BB.50326367402

648954. 14200 3001926.60700 | 27.13181876232 | 88.50297916455

B4R91R 58790) 300193454380 | 27.1318542 3352 2850262147354

BA4805.6624 | 2907358, 6723|  27.0910317 884605558 -_n-
..(

648894 44400/ 3001982.11500| 27.1323261 8485 8850028366365

644749.6580| 2097316.4820| _27.0906577 | 83.4800261

G48888.59350| 3002001.96880| 27.13250600209 88.50232704230

644773, 1008 | 25G7365.5650]  27.0910982 BB.4602683

548898.92350| 3002025,10420| 27.13271369201 | 88.50243404157

B44792. 2275 | 2997399.0956|  27.0913089 884604651

848923.62700| 3002064.81700| 27.13306944512 8850268802655

2

)

4

5 |644774.0360|2997304.1900| 77.0905447 88.4502705
&

7

&

9

B44795.4169 | 2957424.6269|  27.0918285 884605406

548958.91300/ 3002119.38700| 2713355814549 88.50305056222

10 |644808.8780|2997491,5180| 27.0822313 BE 4608438

11 |644807.0105|2997500.8317| 27.0923164 884606261

S 9w e o e e |E 9

648931 65600| 3002129.01600 | 27.13364151335 B88.50338202154

11 649026.31300/ 3002187.24500| 27.13416330334 88.50373564923

12 | 644808.2542 | 2997510.9614]  27.0924068 B8.4606398

12 |649052.06040] 3002231,42680| 27, 13455927480 8850400372619

13 |644812.2310
14 |544818,1030| 2957533, 7370| 27.0926114 88,4607418

2997521 B6E0|  37.0935048 B8.4606812

13 |549080.89410)| 3002276.98090 | 27.13456720756 88.5043000544

14 |649098,76300) 3002314, 74200 | 27,13530623413 8850448491410

15 |644828.1850)2997552.1280| 27.0927763 88 4608456

15 |649131.13000 300235589550 27,13567409371 8850481639642

16_|644845.4130| 2097582 510 27.0930464 88.4610223

16 |649151.48200) 3002372.16500 2713581873875 | 88.505023660908

17 [644851,4910)|2997506.7370| 270931765 88,4610858

17 | 649305.62600| 2002344, 49300 27.13556312489 88.50556651408

18 |644851.5890) 2997604.6240| 27.0932476 88.4510018
19 |644885.7998| 2597585.8350|  27.0930745 884614305

18 |649231.31400| 3002323.55300| 27.13537135582 88.50582311506

19 | 549243.70110| 3002304, 75740/ 27.13520037961 BB.50594579911

20 |644882.1274|2997573,5599 | 27.0929641 88.4613921

20 | 649244.89380 3002285.43380 | 27.13502554044 83.50595549335

21 |644899 1873 2097567.1634|  27.0925045 884615634

22 | 644890.5480| 2957545,7000] 270827117 B8.4614737

23 | 644881,6420)2997526.9810|  27.0925437 58.4513817

24 1644879.0690|2997519,8900] 27.0924300 88,4613549

21 649233 66260 | 3002276.63580 | 27, 13494766030 88.505848113245

22 |649726.34370| 3002260.66430 | 27.13480430487 8250576537018

1 |e492

17.54710 3002249.07550| 27.13470056252 88, 50567624045

25 | B44871.0740)2997504.9920  27.0923464 B88.4512726

24 |649201.80050] 3002211, 38680 27.13436221641 88.50551182800

6 | B44873.4320) 2997503.8860]  27.0923381 B8.4612962

27 | BA4BT4.2601| 2697452 9239|  27.0922371 884613034

25 |649171.79750| 3002184.91880| 27.13412658044 88.50520596917 |

2% |649148.47200| 3002144.35700] 27.13376338197 B8.5049657 7275

27 |849133.35300] 3002092, 23600/ 27.1339426529 88.50480705579

DETAILS OF 'C'

28 |648084,55700| 3002022.09500 2713266648522 | 88.50430524345

< e
MELLI YARD w_

9 |649036.91100] 3001980.26500] 27.13229410108 8B.50382056934

Co-ordinate DGPS observation point

CONTROL

POINT

UTM Co-ordinate

Geographic Co-ordinate

MNORTHING | EASTING Latitude (North) |Longitude(East,

CP-49

2997375 829 | 644857.743

27.091182007 | 88.461123013

Cp-50

2897350.564 | 644835.750

27.090954120 | 88461099964

CP-51

2997377,396 | 644878744

27.091193945 | 884561334075

Cp-52

2997732630 | 645208817

27.094365472 | 88484705127

cpP-53

2657744.736 | 645243.820

27094471050 | BR.465059522

CP-54

2997816.940 | 645191,246

27095128337 | BB.464537842

GP5-55

2999247887 | 645468.279

27108014108 | 88.467499925

%

GPS5-55

2359336450 | 645467.062

27.108213647 | BB 467498081

GP5-57

3000803, 307 | 546495.842

27.121943304 | 88.478047510

CP-58

3000721 204 | 546696.137

27.121181512 | 8R.480058351

CP-59

3000638.309 | 548132, 772

27.120278884 | 8R.494539053

GPS5-60

3000629, 922 | 548202, 308

27120196717 | 88.495239415

GF5-61

3000700.929 | 648206, 166

27.120837167 | 88.495286851

CP-62

3001183027 | 645095048

27135092499 | 88504310715

CP-63

3001281 834 | 542108.097

27.125982858 | 88.504454280

P64

3001234 523 | 549153, 757

27.125550926 | AR.504909127

CP-65

3001379, 765 | £549143.237

27.125050386 | 88.504808479

TOTAL LAND TO BE ACQUIRED N.H.-10

CP-66

3002336 334 | 649925, 566

27.135410501 | B5.512828057

=1.3093+6.5559=7.8652 HECTARE |

ENGINEERS: PROJECT TITLE :

=~ — PLAN SHOWING THE LAND FOR I
\§§ MISC. INFRASTRLCTURE DEVELGEMENT WORK AN ’ - \/.D
4 PROPOSED FOR STAFE QTRS. AND MUCK ; T i 8 o
DAMPING TO BE ACOUIRED PERMANENTLY { o3 ohagy ;i

FOREST AREA FOR THE ]
Ircon International Ltd. CONSTRUCTION OF HEW BROAD GAUGE Diviaton: osst Oicgt

GM IRCOMAP CGMIRCONISRRP NFRLY

CP-B7

3002465818 | 649973, 156

27.135574862 | BE.513323880

DWG NO:-Add! Land/KPG/DZ

BOALE:-
AS SHOWN

PREPARFE BV~
FAIESH LR CU-1a

NORTHEAST FRONTIER RAILWAY RAIL LIN BETWEEN SIVOK AND RANGPD A DY.CE/CON / NJP Kalimparg Fovest Drislon m




MAR SHOWING DGPS SURVEYED CO-ORDINATES AND ]
BOUNDARY OF FOREST AREA LAND FOR
MISC, INFRASTRUCTURE DEVELOPMENT WORK AND PR Details of
F OTRS. AND MUCK DAMPING, e _IFWFE; =
/MH 70 BE DIVERTED FOR CONSTRUCTION OF SIVOK(WEST o Sr. Ids no_oa:im | - __n?oa__:am :
i ¢ i BENGAL -RANGPO(SIKKIM) RAIL PROJECT 2 No. | Easting Northing Latitude{North)|Longitude{East
sl UTM Co-ordinate Geographic n?o-.a__._mam & PARSING THRCOSH AL RS O ki =
No,| Easting Northing | Latitute(Nosth) | Langitude(East) - Scale ; 1:25,000 =
1 [642475,4263] 2996212.9405]  27.08093361 | 88 43509500 P e 0 1 |644629.6534|2996872.9972 | 27.08666757 | 8845876417
2 |642434.7176|2996189,0016| 27.08072205 | 8843655251 N — 2 |GGG 8983 2906807.5201) 27.08689137 | BB.45853758
3 Toar380.7154] 2996162.370] 25 21 S e N 3 |644578.0501| 2996928.6297| 27.08717509 | 88.45825033
4 |547360.4321) 20961925184 ﬁ.SEEt 88.43580389 4 m_tm mmww.q&w N.un wmmmmmmmm.mmﬁ 27.067393% | B8.Assmasre
5 |642411.7121|2996227.1984| 27.08106872 | 8843632454 - M mﬁmwpwwmm Mom@mm,wmw H_M.HMMMM N“HHMH
| 6 |642448.572112996249,1904| 2708126386 | 8843669914 L B'- 7_|684657.5363| 2096937.0267| 27.08724755 | 5845905262
M M”HM,WMW wwwﬂ:_m%m “ﬂ.%z%% 88.43702233 4§ ! (e, | 8 [6446764410( 29969166503 | 27.08705667 | 88.45924108
P nmmmﬂmw&cwa Nw.umwﬁ“w Nﬂﬂ“ﬂﬂ B 5 |644653.9275| 2996895.6347| 27.08686935 | 8845901150
..erﬂb ol o’ ' w
10 |642573,4963 | 2996277.1866] 27.08150367 | 88437962 10 | 644497.7816] 2996980, 5214 | 27.08765183 | B5.45734699
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INTRODUCTION

Northeast Frontier Railway (NFR) has begun construction of the Sivok-Rangpo New BG Railway Project a
44.96 km stretch of rail line that will mostly pass through tunnels dug in the hills. This rail project will bring
Sikkim on the rail route map and have connectivity with rest of the country. The line will be broad gauge
and has a proposed 100 km/hr. speed limit. Once operational, it will be for the first time that Sikkim will be
connected to the main Indian rail network and it is expected to boost local tourism and the region's
economy. The rail link will pass through the steep terrain of the Kanchenjunga mountain range foothills and
the Teesta river valley. 85% of the route will pass through tunnels.

The New Austrian tunnelling method (NATM), also known as the sequential excavation method (SEM)
or sprayed concrete lining method (SCL), is a method of modern tunnel design and construction employing
sophisticated monitoring to optimize various wall reinforcement techniques based on the type of rock
encountered as tunnelling progresses.

Stage -l forest clearance has been accorded for diversion of 86.6225 Ha of forest land for construction of
main tunnels, bridges, access road to tunnel portals, dumping yards, station yards etc. Qut of 86 Ha of Forest
area only 19.678 Ha area at three forest division excluding Mahananda wildlife in small patches has been
demarcated and diverted for disposal of muck generated from main tunnels and other construction
activities, Division wise forest land for muck dumping purpose under 19.678 Ha is as follows:

District Forest Division Area (Ha)
R Kurseong Forest Div, 3.074
Darjeeling
Darjeeling Forest Div. 0.931

Kalimpong Kalimpong Forest Div. 15.673
TOTAL 19.678

1.0 MUCK DISPOSAL SITE:

The selection of muck disposal sites was carried out considering the quantity of the muck, landscape, cost
effectiveness, nearness to source of generation, absence of ground and surface water, relief and scope for
afforestation works. All the dumping locations shall be well supported at base by suitable retaining
structures. Subsequently all the spoil tips (muck disposal sites) will be developed by taking up plantation
through bio-technological methods to generate a thick forest canopy over them. Below mentioned muck
dumping sites have been identified matching the criteria and has been diverted for the said purpose.

Divisional Forest Dﬁicgr
Kalimpong Forest Division
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1.1 The details of dumping sites along with their area and few coordinates for identifying the same at site are

enumerated as follows:

Co-ordinates nf Lam:ll fur rm.ldf. damping

5l.No.

EEWME Co-ordinate

Huﬂi}g Latitute[North) Longitude|{East)|

)5(2| 2997483.5173 | 27.0921526

B&ﬂﬁl}?ﬁlﬂ

470915875

2708910517

27.0805342

0| 27.0908577 §

2:? LA E

2

_ 270913989 1

5 | fom e fon | | e [ e s

270916285

| 2987491 5180

5| 29475009317

| 29975218660 270925048

1030|2987533.7370_27.0926114 |

)| 2997552, 1780|  27.0827763

ﬁaams A130| 2997582 2510|  27.0930464

! ¥

asg?ﬁsﬁ?m _ 270931765

MIEBEID

5&4510913

2997585.8359| 27.0930745

6448E2.1274

44849, 1873

2997573.5559 E? WI

BB 4615634

§44881.6420| 2

| GEETE.0650) ;

i “-MEMH_ _

BT 1. 0040

997504.9080| 27 mzasﬁd

E&#Eiﬁ?i‘ﬁ:

2597503.8860| 27.08923361

Bhalu khola (2patches) (1.3093 Ha)

2907452 8239| 27.082371
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U™ Eﬂsﬂl‘dlmﬂtﬁ

4 1313!315&14

0| 3001926.60700

27.13181875232

27.13180423352

3001882, 11500

1?13232613385

300200196880

390 300202510420

H,HZ?BEEKII

3002119.38700

300212401600

27.13364151335

£7.13416330334

27.13496729756

| 27.13530623413

27.13567008371

27. 13581873875 | &

45300 | 27.13556312489 | §8.5

F02B5.43380

27.13502584544

2B0] 3002276.63580

2713484766030

88.50584113248

3 MWM

27.13480430482

F1. 13470065252

88.50576537018

MEHSGH

| 27.13436221641

| 8850520556917

88, 50496577275

&3, 50480705579

mﬁﬁﬁmﬁﬁwﬁggmﬁﬁmzmﬁﬂaméuamm@uugy

838. 50382056534

Tar Khola Dumping Yard (6.5559 Ha)

«
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TOTAL LAND TO BE ACQUIRED
= 1.3083+6.5559=7.8652 HECTARE
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1.2 Table:2 Estimated Capacity of dumping yards & quantity of muck likely to be generated from tunnels,
adit etc.

Estimated Capacity (Considering approx. 10 M height of filling Appr. Qnty of Muck from

along with providing approx. 3-4m height gabion wall around the generated from tunnels and adits
periphery of the disposal sites.)

5,11,239 m3 4,39,239 m3

2.0 Criteria for selection of muck dumping yards

The muck disposal sites had been carefully selected and taken after careful consideration of availability of
suitable area along with minimizing distance from muck generation sites and neutralizing hazardous impact
on the surrounding environment.

The following points were considered and followed as guidelines for finalization of the areas to be used as
dumping site,

The Sivok-Rangpo New BG Rail Line Project being a Green project, it has been considered that wildlife
habitation area should not be affected or utilized for making dumping site.

1. All the dumping sites are more or less located near the project site thus haulage of muck to a long
distance is avoided, this in turn reduces the air pollution due to short vehicular movement.

2. All the mentioned dumping sites are free from any landslides or creep and care should be taken to
protect toe erosion and slope instability.

3. There are no active channel or stream flowing through the above-mentioned dumping sites.

4, The above-mentioned dumping sites are situated at a suitable distance from the human settlements
along NH 31 and NH10.

2.1 Muck disposal methodology.

Disposal of muck may create problem if not done properly. It is susceptible to scattering unless the muck
disposal yards are supported with engineering measures such as gabions. All the dumping sites need proper
handling to avoid spilling of muck into the river water while dumping and in the post dumping stages. All the

muck disposal sites have to he developed from the ground level either by providing stone masonry or by
7
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gabion structure. [n all the muck dump sites, the muck brought in dumpers shall be dumped and spread
behind the crates and roller compacted in such a manner that rock mass is properly stacked behind the

crates with minimum of voids.

Generated muck should be disposed in such a way that it does not contaminate the adjacent water bodies if

present. Gabion walls shall be erected along the sides of the designated site to keep the muck within the

boundaries.

Dumpers of suitable capacity shall be used to transport the muck generated at sites. The stock piles of muck

shall be levelled with the movement of dozer etc. Zoning of the dump shall be done judiciously and ensure

stability of side slopes.

The nature of excavated muck varies significantly from the natural soils; therefore, its unsound disposal is
considered to contaminate not only the water quality, air quality but soils and vegetation of surrounding

dareds.

2.3 Geological report and bore/drill log data:

From the geological and geotechnical investigation carried out around this area for the proposed tunnels and
bridges indicate that mainly phyllite, quartzite and schist type of rocks will be excavated for tunneling work
and the same will be dumped in muck dumping areas. These are quite natural in such Himalayan region and are
not harmful to either the environment or the water bodies. Even laboratory tests of the rocks have been
performed, which also indicate that the rocks are devoid of any harmful chemicals, etc. Some of the borehole

logs from geotechnical investigation reports of different tunnels and adits from Teesta Bazar (Tunnel T8) to

Rangpo (Tunnel T13) have been given below:

Divisionai Forest Officer
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From the borehole data of different tunnels along the route, it has been observed that the groundmass
consists of boulder mix soil overburden underlain by quartzite, phyllite and schist rocks. The geotechnical
investigation done along the entire route from Teesta Bazar to Rangpo depicts same type of groundmass to
be encountered in each and every tunnel. These are natural sub geo-strata found generally in Himalayan
region and are completely environment friendly. Hence, the muck generated from the sites does not contain
any toxic chemicals or any deleterious substances that may affect the geological strata of the proposed
dumping site in future.

A muck disposal plan would take into calculation of muck to be generated, swelling factors, reutilization of
muck, dumping areas and their characteristics, mitigation measures including engineering and biological
measures stated below.

Muck reuse is always an environmental benefit, since it reduces both disposal in landfills and raw
material extraction, whatever the type of civil work concerned. In case of tunnel projects, since spoil has
however to be removed from construction site, recovery is more convenient than the landfill disposal,
mainly because of the following reasons: immediate availability and excellent ability to control the
required characteristics in case of reuse within the production site.

Spoil reuse as by-product has proved to be an environmental benefit, as well as a technological advantage
during tunneling projects. But in this case, reusability of spoil is nat suitable for construction activities with
a view to maintain certain standard and quality of proposed, work but in turn its disposal is completely
environment friendly and are free from deleterious substances.

30 MUCKDISPOSAL MANAGEMENT & MITIGATION TECHNIQUES

During the muck disposal the following site criteria to be adopted before utilizing the site. They are as
follows:

[0 All the dumping sites are located within a short distance from the tunnel portals which in turn will
minimize the haulage of muck and eventually help in reducing the air pollution.

[0 These sites are free from active landslides or creeps and thus there shall not be any possibility of
toe erosion /slope failure.

[1 There are no natural channel or streams flowing through the designated dumping yard, thus there
will not be any possibility of contact between the muck and the stream.

[J Advance methodology and engineering technique will be applied during dumping and the muck will
be kept confined within the protective walls so that the muck does not pollute the surrounding
envirenment.

3.1 Engineering measures

3.1.1 Levelling

§ —
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The levelling of the dumping piles is to be done using dozer layer by layer and which in turn reduces the
volume of muck considerably. The levelling also makes it suitable for the plantation and other biological
measures. Top surface would be levelled and graded to make the alternative use.

All precautionary measures will be followed during the dumping of muck. All dumpers must be well
maintained so that loose soil could be well protected during haulage and transportation. All routes should
be wetted prior to the dumping. Dumping would be avoided during the high-speed wind, so that suspended
particulate matters (SPM) level could be maintained and care should be taken so that the loose soil could
not be leached out in the nearby water body if present.

312 Gabion wall/ Protectionwall

Gabion wall is a cage, carefully packed rock toe of 3 m height with side slope of 1:1.5 is enough to withstand
the stress caused by the muck. However, the natural ground terrain of most of the concerned dumping sites
are plane hence, the chance of spillage is reduced considerably. Therefore, only provision of gabion walls
around the periph ill suffice

Figure- 1: Erected Gabion wall surrounding the periphery of
muck disposal site

Divisional Forest Officer
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Figure- 2: Erection of Gabion wall surrounding the periphery of
muck disposal site along Teesta River

Figure- 3: Step-wise erection of Gabion wall surrounding the
periphery of muck disposal site to provide the stability

Q.
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Figure- 4: Close view of erected Gabion wall surrounding the
periphery of muck disposal site

1, 2, 3 & 4 depicts the proposed typical gabion wall/protection wall, erected around the periphery

Figure-
8, T9 & T10). Similar type of muck retaining structures have been

of the aforementioned sites (i.e. near T
constructed for the rest of the muck disposal sites.

MUCK DUMPING!
T  GABBIONS WALL.

WILL BE PROVIDED AS PER SITE
CONDITION AND REQUIREMENTS

- __éﬂm_ug INDFLEVEL S

Figure- 5: Typical Gabion Wall Cross-section

Figure- 5, depicts a typical cross-section of a proposed wire crate gabion wall of dimension (3x1.5m) of a
typical dumping site, erected around the periphery, with a stabilized muck disposal slope of 1(V):2(H).

Q_—
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3.2 Biological measures

SPECIES FOR PLANTATION:
Afforestation with suitable plant species of high ecological and economic value and adaptable to local
conditions will be undertaken in coordination with forest department.

321 Phytoremediation
Special care and efforts are required to take up Biological measures at dumping site as the disposed muck
will be devoid of nutrients and soil contents to support vegetation, The selection of soil for spreading over
such an area would require nutrient profiling of soil for different base elements. Suitable mixture of
nutrients would be done before placing the soil on the top surface of muck disposal areas to have
administered growth of trees.

On completion of muck dumping, the area shall be levelled. An area of 2 m to 4 m width strip all along the
periphery of the land fill shall be used for development of plantation so that vegetation cover could control
the mechanical and hydrological effects on the slopes and would give the permanent stability to the muck.
Plant saplings are to be considered based on the consultation with the forest department and the
concerned DFO. Plants are the most important component of soil bio-engineering. Bio-engineering is used
to accelerate site recovery by mimicking what would happen naturally. Use of native species and dense
mixed plantation can be preferred for soil stabilization and peripheral protection. The success of stabilizing
peripheral area depends on great extent with the native species. Survival of the plants depends on selection
of the right plant for site.

322 Soil treatment

status to support vegetation.
Formulation of appropriate blends of organic waste and soil to enhance the nutrient status of
rhizo sphere.

O lsolation and screening of specialized strains of mycorrhiza fungi, rhizobium, azotobacter.

O Phosphate solubilizes (bio fertilizers inoculum) suitable for the dumped material.

0 Mass culture of plant specific bio fertilizer and mycorrhiza fungi.

0 Use of locally available manure and compost.

O Analysis of dumped material for their physical and chemical properties to assess the nutrient
a

323 PLANTATION TECHNIQUE:

Planting of trees would be done in pits of 0.60 m x 0.60 m x 0.60 m size. Soil mixture would be used while
filling the pits. Balance dug up soil/ muck will be stacked on downhill side of the pit for trapping the rain
water and allowing it to percolate in the pit. It is proposed to use soil mixture in the pits & patches consisting
of soil imported from nearby areas mixed with compost or vermin-compost manually. The ratio for the mix
would be 5 parts: Compost/manure 2 parts: Sand 2 part: and humus or vermin compost 1 part. This will
make nutrients available for the plants in the preliminary stages and also help increase soil aeration,
porosity & permeability and improved moisture available for the plants. @/
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The diagrammatic representation is given below:

cmxG0cm

F@:avate in spoil dump pit of size 60cmx 60

Mix external soil, manure farm
yard manure & vermi-compost
with Excavated spoil

Refill the pit with
mixture

10 -15 grams of
Mycorrhizae

[Plantation of sapling _l inoculum  near
the rootsystem

Figure- 6

40 CONCLUSION

The muck will be material generated when we go for a tunnel construction and thus considered safe for
dumping as we can analyse from the geological log of drill hole data. The present section gives emphasis
on the muck disposal technigues. As the proposed tunnels passes through several forest divisions and
wildlife sanctuaries, therefore it becomes a part and parcel to review the impacts caused by construction
activity on the wild flora and fauna. All mitigation measures for flora and fauna to be considered. Also, the
muck is dumped in such a way that it should not give rise to any unwanted environmental consequences.
All precautionary measures will be taken during the muck dumping procedure. The concerned muck will be
kept confined within boundary/protection wall which will prevent it from leaching outside. The top of the

surface will be levelled and kept suitable for further development.
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