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1.0 MUCK DISPOSAL PLAN
11 GENERAL

A large quantlty of muck Is expected to be generated as a result of tunneling operatlons, construction of roads, etc.A
Muck generated from excavation of any project component Is required to be disposed in a planned manner so that It
takes a least possible space and Is not hazardous to the environment, The muck disposal sites cause increased
sedimentation in the rivers (though Insignificant compared to natural sedimentation) and totally spolls the visual

aesthetics of the area. It Is of prime importance that these sites will have to be rehabilitated as soon as the disposal
sites are full,

Muck generally lacks nutrients and therefore, are difficult to re-vegetate, However, if no attempts to vegetate the slopes
are made, the muck could slide further lower down during rain and may eventually wash off other trees and structures.
Since, top solls are not available in large quantities in Himalayas, It may not be possible to apply a thin layer of soll

over the muck, Bio-fertiliser technique developed by National Environmental Engineering Research Institute (NEERI)
can be adopted In this project.

1.2 MUCK GENERATION

Based on the geological nature of the rocks and engineering properties of the soil, a part of the muck generated can
be used as construction material. The balance needs to be suitably disposed. Normally, muck is disposed in low-lying
areas or depressions, Trees, if any, are cut before muck disposal, however, shrubs, grass or other types of undergrowth

in the muck disposal at sites perish. The muck disposal sites will be suitably stabilized on completion of the muck
disposal. .

a. Muck disposal can lead to impacts on various aspects of environment, Normally, the land is cleared before

muck disposal. During clearing operation, trees are cut, but undergrowth perishes as a result of muck
disposal.

b. In many of the sites, muck Is stacked without adequate stabllization measures. In such a scenarlo, the muck
moves along with runoff and creates landslide like situations. Many a times, boulders/iarge stone pieces enter
the rivervater body, affecting the benthic fauna, fisheries and other components of aquatic biota.

c. The increased vehicular movement near muck disposal site leads to adverse Im

posal pacts on ambient air quality
as well. However, increase in vehicular traffic is not significant to cause major im

pact on ambient air quality.

d. Normally muck disposal Is done at low-lying areas, which gets filled up due to stacking of muck. This can
sometimes affect the natural dralnage pattern of the area leading to accumulation of water or partial flooding
of some area, which can provide Ideal breeding habitat for mosquitoes.

Thus, it is necessary to develop a proper muck disposal plan for amelloration of above referred Impacts.

1.3 METHODOLOGY OF MUCK DISPOSAL

The maln objectives of process of muck dumplng and restoration of these muck disposal sites are:
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a. To protect and control soil erosion

b. To create greenery in the muck disposal areas

c. Toimprove and develop the sites into recreational sites

d. To ensure maximum utilization of muck for the construction purpose
e.

To develop the muck disposal sites/ dumping yards to blend with the surrounding landscape and to
minimize damages due to the spoilage of muck in the project area.

During identification of the dumping sites, above-mentioned aspects have been kept in mind. Al F;OSSizlﬁefgignfgi
sites have been inspected and examined before rejecting or selecting any site. All the dumping sites a
following points:

a.  All the dumping sites have minimum possible forest cover.

b. Atall the dumping sites, the settlement areas are far away from the identified dumping sites so as {0 have
least impact on human life,

c. The proposed dumping sites are located at a distance varying from 30m to 40m away from the HFL (highest
flood level) of rivers.

d. Muck disposal sites are close to the sites from where muck is to be generated o avoid hazards related to
transport of muck to long distances. o

e. Approach road(s) suitable for construction truck movment aré present. to reach the muck dumping site(s).

f. Water resenvior(s), natural stream(s) are not present in the selected site(s) and are far beyond 70m to 90m.

14 MUCK DUMPING SITE

The total excavation quantity likely to be generated for PKG-VI project will be around 17,28,649 cum. Approximately
4.43,513 cum of generated muck will be used as construction material and remaining 13,29,730 cum (including 30%
swelling factor and over break of 3,98,919 cum) will be disposed off at 09 (Nine) muck disposal sites in Reserved
Forest under Lachung Teritorial Range, Forest & Environment Department, Government of Sikkim. However, the

capacity of the 09 (Nine) dumping sites is calculated approximatedly as 17,28,649 cum. The detail has been tabulated
in the bellow table:

Cut volume Fill volume | Surplus volume | Total Area Muck Dumping Site Area Capacity of
tentative tentative tentative required identified in Revenue Block | Muck Dumping
(cum) (cum) ' (cum) _ under PKG-l | under Mangan Sub Division | Site tentative
(incl. swelling | tentative (ha) (in ha) (cum)
factor of 30%)
17,73,243.00 | 4,43513.00 |  17,28,649.00 28811 | TotalArea(ha) | 28.94 | 17,36,388.9507
Total plot (nos) 9 RN

15  SELECTED MUCK DUMPING SITE

The Departmental Joint Site Insepection was conducted on 11.12.2021, 12.12.2

‘ 12.2021,12.12.2021, 21.12.20 ' i
and 15.03.2022, 21.03.2022 and 28.03.2022 in order to identify suitable Muck Dumping Sltez‘(i)sf)or Ithte s B
Forest uqder Lachung Territorial Range were identified of total 28.94 ha area under Lachung Térrito?iz?l Is: ot Fonce,
The detail boundary of each Muck Dumping Site along with its contour prois presented in later sub-pa?are:i;s: r\‘S:h

copy of No Objection Certificate received from concemned authorities & ow
nC ner(s). All the plo
under Lachung Teritorial Range, Forest & Environment Department, Government of Sikkrijmts EEERENRCRGES

Muck Disposal Plan
N Page 4
JUlleps '

(Mr.Som Prakash Mitra) Lt Co
(Enwlironmental Expert)

Officer Commandi
mn
86 RCC (GREF) #



PRoW and Muck DIsposal Site 01 ——— .
Muck Disposal Site
Site no. 01
Area 2.0203 ha
Perimeter 732.765m
GPS location no. Longitude Latitude

A 88°42'5.55"E 27°48'45.54" N

B 88°42'6.88"E 27°48'43.94"N

c 88°42'9.01"E 27°48'39.14"N

D 88°42'8.68"E 27°48'38.03"N

E 88°42'8.95"E 27°48'36.94"N

F 88°42'9.51"E 27°48'36.13"N

G 88°42'7.76"E 27°48'3544"N

H 88°42'6.36"E 27°48'36.65"N

I 88°42'5.62"E 27°48'37.75"N

J 88° 42'5.59"E 27° 48°38.96" N

K 88°42'5.TT"E 27°48'40.3" N

z
B

=
=
@
-
M

~
N

27"48'40°N

27°48'38'N

88°420°E 88°422'E

MUCK DISPOSAL SITE 01 &

Max Ce
RAN3A Totzis: D

SIKKIM
PKG-6: Yumthang to Yume
Sangdang Road From 52+808 km
to 84+160 km
Client: Border Roads Organization

EMiCk Disposal Site 01
‘Proposed Right of Wa

CRBCRAE  B42GE
CONTOUR

Muck Disposal Plan

TS y Muck Disposat Site 01
a Vs l-'h oty SOM PRAKASH MITRA
uck Disposal Site 01 ShastNo.  |Owegraion: ENVIRONMENTAL EXPERT
! -~ Contour Line Environmental Expert O S

08-07-2022
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PRoW and Muck DIsposal Site 02 ————
Muck Disposal Site
Sita no. 02
Area 1.0018 ha
Perimeter 400.6026 m
Latitude

GPS location no. Longitude

27°50'41.1° N

27°50'40"N

27°50'38"N

A 88°41'349" E
B B8°413629°E | 27°50 41.07°N ‘ \ —
C B8°413671°E | 27°50404" N BEATIE EEd1S0E 8413 SPATGES
o 88°413800°E | 27°50°40.06'N MUCK DISPOSAL SITE 02 & CONTOUR A (D
E 88°41'38.63'E | 27°50'39.6" N .
F 88°41'39.62"E | 27°50'3843"N RALARE e A
G 88°41°30.11"E | 27°50'37.79°N_|
H 86°41'38.53°E | 27°50'37.44°N
| 88°41'37.24"E | 27°50'37.12°N
J 86°41'356" E | 27°5038.34°N
K 88°413546'E | 27°50'38.65 N
L 88°41'3566°E | 27°50'40.38'N ™
SIKKIM spgons — . Muck Disposal Site 02
aiaarosd Slie 02 @ ep%'sa /ﬁ Drewn By SOM PRAKASH MITRA

PKG-6: Yumthangto Yume
Sangdang Road From 52+808 km
to 844160 km
Client: Border Roads Organization

‘Proposed Right of Way (P-6

’:Muck Disposal Site 0
-~~~ Contour Line

Som Prékash Mitra
Environmental Expert

Eheel No. Owagnation; ENVIRONMENTAL EXPERT
S
2022071002 | O 11-07-2022

epgsa
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PRoW and Muck Disposal Site 03

Muck Disposal Site
Site no. 03
Area 0.9937 ha
Perimeter 551.1077 m
GPS location no. Longitude Latifude ’

A 88°4136.04°E | 27°510456'N Ny e ; DugeSsi. Nag
B 88°41371T E 27°5105.54"N SO it s Lk LA A} Eommuning 2
C 88°4138.02°E 27°510582°N 88°4132°E 88°41'34°E BB°4136°E 83°41'38"E 88°4140°E
D 88°4138.04"E 27°5105.06" N MUCK DISPOSAL SITE 03 & CONTOUR 0510
E 88°41'38.81"E 27°51'03.09" N Gri T g WA [
F 88°4139.11"E | 27°5103.09°N —a
G 88°41'3941"E 27°5101.34"N
H 88°41'37.97"E 27°50'59.02" N
| 88°41'36.83"E 27°50'58.93" N
J 88°4136.12"E 27°50'99.51"N |
K 88°41'37.98"E 27°5%01.39"N

I L 86°41'37.46"E 27°5103.07"N

SIKKIM - Laatnd . Muck Disposal Site 03
PKG-6: Yumthang to Yume R ck Disposal Ste 03 eplsa :
‘Proposed Right of Way (P-6 PORAR | Derva By: SOM PRAKASH MITRA

5 Designation: ENVIRONMENTAL EXPERT

@ﬁuck Disposal Site 01 Som Prakash Mitra
-~ Contour Line Environmental Expert 1 2020713434 | Date: 11-07-2022

i
H

Sangdang Road From 52+808 km
to 84+160 km
Client: Border Roads Organization

:

Muck Disposal Plan
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PRoW and Muck Disposal Site 04 ———
Muck Disposal Site
Site no. 04
Area 2.0279 ha
Perimeter 614.8997 m A g ¥ 1 ‘
GPS location no. Longitude Latitude w R 14 § S8 Qi Rt g
; e Maxar. | ar$$lar Gecgraphics, ardthg
I

88°41'3943"E 27°51'31.72°N
88°41'41.09"E | 27°51'32.04°N
88°41'41.24"E 27°51'30.32°N
88°41'40.33°E 27°51'28.83°N
88°41'40.79"E 27°51'26.91"N
83°41'40.21"E 27°51'24.74"N
88°41'37.95°E 27°51'24.29"N
B8°41'3743°E 27°51'25.33"N
88°41'37.01°E 27°51'26.62"N
88°41'37.37"E_| 27°51'27.65"N
86°41'37.25"E | 27°51'28.18" N
88°41'3817°E | 27°51'30.11° N y 75

Muck Disposal Site 04

SIKKIM g

uck Disposal Site 04 @
PKG-6: Yumthang to Yume - Ya epzsa A SOM PRAKAS
Sangdang Road From 524808 km Right of Way (P-6 =" P; Shaet Ho ::::n ENVIRONMENTAFII.NE‘::EART

to 844180 km !muck Disposal Site Oﬂ Som Prakash Milra
—--Contour Ling Environmental Expert w:,‘a’:m Oate: 11-07-2022

Client: Border Roads Organlzation

£8°41'42°E

A3 Sioper—-357%

TLoss 435 m.-982 M Nax SRpe ~-63.2%

x| = |=|en|m|o|lo|w|>
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PRoW and Muck Disposal Site 85 ———
Muck Disposal Site |
Site no. 05
Area 2.0187 ha
Perimeter 568.3169 m
GPS location no. Longitud Latitude
A 88°41'37.02°E 27°51'52.61°N .
B 88°4174001°E | 27°515261°N 7 4 T E LV ERS
C 88°41'40.18°E 27°51'52.01"N 88°41'34°E 88°4142°E
o Ba°41'4058°E | 27° 51 51.59°N MUCK DISPOSAL SITE 05 & CONTOUR tsw D % w
E 88°41'40.93"E 27°51'50.82"'N S O B
F 88°4TA162°E | 27°514886°N R r T et S5 7S e Sooe 2w 04
G BB°41'4225°E | 27°51'48.36°N s
H 88°41'42.03"E 27°51'47.04"N
| B8°41'39.85"E 27° 51'46.62" N
J 88°41'37.06"E 27°51'47.63"N
K 88°41'37.53"E 27°51'48.48" N
L 88°41'3744"E | 27°51'48.09" N

S' KKI M Muck Disposal Slte 05
PKG-6: Yumthang to Yume A Deranr: SOM PRAKASH MITRA
Sangdang Road From 52+808 km | =3
t0 84+160 km Som Prakash Mitra ShoMa  [Oesnon:  ENVIRONMENTAL EXPERT
Client: Border Roads Organization Environmental Expert zenyiyads | Do 11-07-2022

Muck Disposal Plan

. 1ep;'53 Lt Co
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PRoW and Muck DIsposal Site 06

Muck Disposal Site

Site no. 06

Area 5.0186 ha

Perlmeter 1040.2187 m

GPS location no. Longitude Latitude

88°42'04.60" E 27°63' 03.59"N

86°42'06.28"E 21°53'0281"N

88°42'06.93"E 27°53' 02.01"N

83°42'06.83'E 27°563'00.31"N

88°42'06.79"E 27°62'58.64"N

88°42'03.09"E 27°562' 54.40"N

88°42'0197"E 27°52' 52.31"N

88°42'00.03"E | 27°52'50.62"N

88°41'56.62°E | 27°52'53.95"'N

88°41'57.53"'E 27°52'54.64"N

88°41'69.28"E 27°52'56.37"N

r=x|—|—|ZT|®|m|m|O|Ojm|>

88°42'01.34"E | 27°62'58.36"N

27°563'4°f

27°532ZN

27°52'58"N_ 27°530°N

27°5256™N

b A%

AN,
88%41'58°E  88°42'0°E

27°52'50°'N  27°SXBZN _ 2T"SZ54'N

‘E g8°4210°C 88"4212'E
L] 15 3D on "0 120
Malers

88°422'E

Gr3an M A, Nax ERSIES0 L

3anqa Telan: Dolinca 213 m A Cm 65 Am Nna Blope’ L4 8%

Avy Slope’ 1B A%

SIKKIM
PKG-6: Yumthang to Yume
Sangdang Road From 52+808 km
to 844160 km
Client: Border Roads Organization

Legend
huck Disposal Site 06 % - - ] A Muck Disposal Site 06
‘Proposed Right of Way (P-6 ¢ yA Drawn By: SOM PRAKASH MITRA
=ivuck Dﬁom Site 0 " Som Prakash Milra Srostho.  |Dwsgeaton:  ENVIRONMENTAL EXPERT
—Contour Line Environmental Expert 20zatipuetn | Oue: 11-07-2022
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S3B0N 27°53'52°N 27°53'54°N 27°5FS5°N Z7°5358°N

&
-Z
2
G 'U’.‘]M g 3
By MTE Ay 460E ; (
PRoW and Muck DIsposal Site 07 r——— 2
Muck Disposal Site &
Site no. 07 § K
Area 5.0830 ha 2
Perimeter 1157.2079 m &
GPS location no. Longitude Latltude z 5 y SRRy WA
A 88°42'23.20"E | 27°53'58.58"N g ST AN A [T ES M arthstar Gecgraghics. 30d the GIS User
88°42 23.91"E | 27°53 58.61°N & Al St . Communityy, % § ' B P C 0 i\t iy A L
89°42 2521"E 27°53 56.98° N B88°42'12°E 08°4220°E 868°4224°E 88°4228°E 83°4232°E 83'4236°E
83°422580'E | 27°5356.19'N MUCK DISPOSAL SITE 07 & CONTOUR R ————
88°42'27.35"E | 27°53'55.01°N | DG 11, 170, MOA (L WD LA IZ
88°42'26.55'E 27763 53.05°N | fange Tola's; Distanco 468 ey QainLosy. S031 360 m  MaxBiooe 23 8%, 2275 Avp TBrd 1654 2%

88°42'25.67"E 27°53' 50.45°N
88°42'27.21°E 27°53'44.42°N
£8°42'25.17°E 27°53'42.83'N
88°42°2245"E 27°53'47.20"N
| 88°4221.35'E 27°53'49.80" N
| 88°42'2147"E 27°53' 53.21"N

SIKKIM

PKG-6: Yumthang to Yume
Sangdang Road From 524808 km

‘i to 84+160 km
A Client: Border Roads Organization

——1 1

£

Muck Disposal Site 07

. o Logend » : — -
_ Muck Disposal Site 07
i l@] .ep ';'Sa 4 ‘h Dvenn By: SOM PRAKASH MITRA

“'Proposed Rlght of Way (P-6
'Som Prakash Milra Bhest No. Owa yralion: ENVIRONMENTAL EXPERT

Lt Muck Disposal Site 0
- Contour Ling Environmental Expert sommaTridinge | Do 12:07-2022

i S A E A Yl T =1 )

Page 11
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20'540'N

D8 LITE B34Z0°E B544TE

PRoW and Muck DIsposal Site 08

e r————

Muck Disposal Site

88°42'25.95"E

27°54'24.40°N

88°42'25.52"E

27°54'2561"N

88°42'26.78"'E

Site no. 08
Area 3.4954 ha
Perimater 715.2094 m
GPS locatlon no. Longltude Latitude
A 88°42'2845°E 27° 54'29.50" N
B 88°42'29.90"E 27° 54'29.54" N
Cc 88°42'30.52"E 27° 54'29.31"N
D 88°42'3147"E 27° 54'27.91"N
E 88°42'32.08"E 27° 54'26.26" N
F 88°42'31.60"E 27°54'23.91"N
[¢] 88°42'31.95"E 27° 54'22.15"N
H 68°42' 31.15"E 27°54'21.06" N
| 88°42' 28 63"E 27°54'21.34"N
J
K
L

27°54'28.12" N

27°54'268"N

27°54'26"N

27°54'24"N

27°54'22°N

“Source

: e: ESn,
. Community,

istar Geographics, and the GIS User

MUCK DISPOSAL SITE 08 & CONTOUR

Graph Min, Avg. Mar [Cievalidiasar - 62 Mo

)

Max Sk pn 4325 B0 6D Avg Skfn, 142% 127

Range Tetals | DiL'anen-324 m

EXv Gaintdss 37.m

FXR s L0

Y Yo, i iy Y Blans
88°42'22"E 88°42'24"E B88°42'26"E 88°42°28"E B8°42'30"E 88°4232°E 88°4274°E
o 10 20 e (5] a
Matars

SIKKIM

to 844160 km

PKG-6: Yumthang to Yume
Sangdang Road From 52+808 km

Client; Border Roads Organlzation

'Proposed Right of Way (P-6

uck Disposal Sile 0l
~~ Contour Line

(@l episa

“Sum Prakash Milra

Environmental Expert

A

Muck DiIsposal Site 08

SOM PRAKASH MITRA

Orwwm By:
SheatNo.  |Oesigaslion: ENVIRONMENTAL EXPERT
na:mrﬁlo-u Data: 12-07-2022

Muck Disposal Plan
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Officer Commanding
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ua BIICE 85 470°E
PRoW and Muck D/sposal Site 09 r—— ..
Muck Disposal Site
Site no. 09
Arga 7.2841 ha
Perimeter 1050.8415 m '
GPS location no. Longitude Latitude s f <o g e
A 88° 43' 58.50"E 27°56'04.44"N . . Earthstar Geographics, and the GIS User
B 88°44'04.80°E | 27°56'04.22°N P\l T : : o Com ;
C 28744 07.34°E | 21°56'01.96°N BB444'E  BSQ4EE  S3MBE  8S°4M0E
D 28°44'07.84"E | 27°66'01.00°N MUCK DISPOSAL SITE 09 & CONTOUR ————
E 88°44'06.86"E | 27°55'69.60"N BN ARISO SRR B0 PO AR =
F 86°44'0504°E | 27°55'58.21"N R N I
G 88°44'03.35"E | 27°55'56.21"N
H 83°43'59.17"E | 27°55'63.44"N
I BB° 43'56.70"E 27°55'57.70"N
J 88°43'55.62°E 27°56'00.52" N
K 83°43'55.88"E | 27°56'01.72"N
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16  REHABILITATION OF DUMPING SITES

Te?(i; 2?:;)“"3“\2” plan of muck dumping sites includes engineering and biological measures. Most of the total unuged
, ‘muc would be placed at an angle of repose to avoid any slippage of the muck at the proposed dumping
sites. Besides, required quantity would be stacked along the roads, which would be utilized either in widening of the
road o in newly constructed roads. In the former case slopes would be broken up by creating benches across the
slope. This will be done to provide stability to the slopes and also to provide ample space for planting of trees which
would further help in holding and consolidating the material stacked at different sites. As stated earlier, efforts will be
made to dispose the muck within short distances from sites of its generation. The project authorities would ensure that
the dumping yards' blend with the natural landscape to develop the sites with gentle slopes, bunds, terraces, water
ponds, and patches of greenery in and around them. These sites can also be developed later as recreational parks
and tourist spots with sufficient greenery by planting ornamental piants. The re-vegetation of dumping yards through
‘Integrated Biotechnological Approach would be undertaken. It may be necessary to inoculate the spoil dumps for
development of landscape as the soils would be poor in nutrients. This can be developed through culture of
microorganism or vermiculture practices at the nurseries developed for this purpose. All the spoiled areas will be
developed as per the latest technology of dumping, impact of rain, time and angle of soil setting. I additior, sprinkling
of water may also be resorted to, if required to avoid or minimize dust pollution. Proper drainage system also has to

be provided to ensure unobstructed flow of runoff. Planting with suitable species of trees, shrubs and other biomass
will also be initiated.

The basic aim and objectives of the muck management plan are t0:

protect these areas from soil erosion

develop these areas by afforestation

develop them into parks, gardens efc.

utilize the maximum quantity of muck for development of infrastructure of the project
g. develop these areas in harmony with the landscape of the project ared.

ap o

Various activities proposed as a part of the management plan are given as below:l

i, Land acquisition for muck dumping sites

i Civil works (construction of retaining walls, boulder crate walls etc.)
ii.  Dumping of muck

iv.  Levelling of the area, terracing and implementation of various engineering

y.  control measures e.g., boulder, crate wall, masonry wall, catchwater drain.
vi.  Spreading of soil

vii.  Application of fertilizers to facilitate vegetation growth over disposal sites.

The following engineering and biological measures have been proposed for the developm

164 ENGINEERING MEASURES

ent of spoiled areas.

1.6.1.1 Retaining Wall

For stacking of dumped material retaining wall is proposed to be bullt before dumping of any material on to the sites.
in addition, leveling would also be done after dumping the material on every cycle and simultaneously improving the
drainage of the disposal site. All the approach roads to various project structures will be constructed by employing the
methodg!ogy recommended by National Highway with minimal environmental damage. The methodology consists in
qe_veloplng the formation width Is half cutting and half filling, so that the materials obtained from cutting are utilized in
filling. The excavation on hill side will be done to get a stable slope for the materials encouptered. At places breast
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wall, gabion wall [ . , ‘ _ -
e hﬁl ciope, s shall be done in natural slope to retain filled material, particularly where there is problem of retaining
To ?mm)se the environmental damage, construction material like stones, sand, etc., required for the construction of
road will be obtained mostly from the excavated material. In the streams, box culverts will be provided to prevent the

erosion qf nala b(_ed. In addition, stone/concrete work on the downstream area will also be provided at vulnerable places
to minimize erosion

1.6.1.2 Compaction & Levelling

Compaction is an engineering measure, which would reduce bulk density of the muck thereby optimising the use of
muck disposal area and would make it suitable for the plantation and other biological measures. Top surface would be
levelled and graded to make the alternative use. The muck will be spread in 50 cm thick layers. Top surface yvould be
levelled and graded to make the alternative use. On top a layer of soil would be spread to make the land suitable for
plantation.

1.6.1.3 Fencing

Fencing is a bio-engineering measure. After rehabilitation of muck the dumping areas need protection for some time
from disturbing by human and domestic animals.

1.6.1.4 Catch water Drain

a. Catch water drains are provided to collect excessive rainwater in heavy rainfall regions i.e. in case of hill
roads.

b. These drains are useful to avoid large water flow reaching to hill road surface.

c. Ithelps to avoid landslides in hill roads.

162 BIOLOGICAL MEASURES

Muck generally lacks nutrients and therefore, are difficult to re-vegetate. However, if no attempts to vegetate the slopes
are made, the muck could slide lower down during rain and may eventually wash off the check dams also. Since, top
soils are not available in large quantities in Himalayas, it may not be possible to apply a thin layer of soil over the muck.
Bio-fertiliser technique developed by National Environmental Engineering Research Institute (NEERI) can be adopted
in the proposed project. NHPC has successfully used this technique in Uri hydroelectric project. Similar approach can
be utilized in the proposed project as well. In this process, the unused excavated material is piled and stacked with
proper siopes at the designated muck disposal sites. The slopes are broken up by creating benches across them. This
is done to provide stability to the slopes and also to provide ample space for planting of trees that would further help
in holding and consolidating biotechnological approach. The traditional methods of afforestation of these areas would
be supplemented with the use of fungus, i.e. Vesicular Arbuscular Mycorrizae (VAM) and nitrogen fixing bacteria that
form partnership with plant roots. These grow on plant roots and provide water and nutrition especially phosphorus to
plants at faster rate. The seeding of plants would be inoculated with VAM and nitrogen fixing bacteria before planting.
It has been found that plants inoculated with bio-fertilizers grow at faster rate especially in the medium where the
soil/rock is devoid of nutrients.

Top surfaces and slopes of all dumping areas would be left. These areas will be treated for the purpose of plantation.
Vegetation cover controls the hydrological and mechanical effects on soils and slopes. Therefore, biological measures
to stabilize the loose slope are essential. In order.to implement the biological measures in dumping areas the following
activities would be taken into account. The biological measures include the following:

1.6.2.1 Soil treatment

Muck dumped at various sites is not considered to be nutrient rich as it is excavated from tunnels and other structures.
In order_ to make It suitable for the plantation it will be provided bio treatment. The work plan will be formulated for re-
vegetation of the dumping sites through Integrated Biotechnological Approach.

Muck Disposal Plan
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1.6.2.2 Plantation

Muck generally lacks nutrients and therefore, are difficult to re-vegetate. However, if no atte

mpts to vegetate the slopes
are made, the m_uck could slide lower down during rain and may eventually wash off the check dams also. Since, top
sql\s are;_not available in large quantities in Himalayas, it may not be possible to apply @ thin layer of soil over the muck.
Bio-fertiliser technique developed by National Environmental Engineeri

; ' ng Research Institute (NEERI) can be adopted
in the proposed project. NHPC has successfully used this technique in Uri hydroelectric project. Similar approach can

be utilized in the proposed project as well. In this process, the unused excavated material is piled and stacked with
proper slopes at the designated muck disposal sites. The slopes are broken up by creating benches across them. This
is done to provide stability to the slopes and also to provide ample space for planting of trees that would further help
in holding and consolidating biotechnological approach. The traditional methods of afforestation of these areas would
be supplemented with the use of fungus, i.e. Vesicular Arbuscular Mycorrizae (VAM) and nitrogen fixing bacteria that
form partnership with plant roots. These grow on plant roots and provide water and nutrition especially phosphoru; to
plants at faster rate. The seeding of plants would be inoculated with VAM and nitrogen fixing bacteria before planting.

It has been found that plants inoculated with bio-fertilizers grow at faster rate especially in the medium where the
soilfrock is devoid of

nutrients.

The selected species will be planted after their nurseries have been developed. The dumping areas are very small
therefore; separate nursery would not be required.

In order to stabilize the stacked dumped material, vegetation cover would be provided to hold dumped material over
a period of time. Following steps are envisaged:

Plantation of sitable tree species and soil binding using bio-fertilizer technology.

Turfing of the exposed area and improvement of environment with omamental species.
Protection with mechanical support.

Social fencing through mass public awareness.

ap o

The work plan formulated for re-vegetation of the dumping sites through ‘Integrated Biotechnological Approach'’ is
based on following parameters:

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

b. Formulation of appropriate blends of organic waste and soil to enhance the nutrient status of rhizosphere.

(solation and screening of specialized strains of mycorrhizal fungi, rhizobium, azotobacter and phosphate
solubilizers (biofertilizers inoculum) suitable for the dumped material.

d. Mass culture of plant specific biofertilizer and mycorrhizal fungi.

The afforestation with sultable plant species shall be done. About 1000-1200 trees/ha shall be planted. The tentative
list of plant species suggested for afforestation Is as follows:

6.6.2.2. Botanical Name

Trees

o Alnus nepalensis
Leucaena Jeucocephala
Myrica esculenta
Grevillea robusta
Pinus roxburghil

OO0 OO0
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Shrubs
i Jatropha carcus
1  Berbers asiatica

I Berberis lyceum
0 Desmodium elegan

Grasses
= Amundinella nepalensis
= Agrimonia pilosa
= Alexandrium folium
= Cynodon dactylon
= Geranium ocellatum
= Solanum nigrum

1.6.3 PROPOSED MEASURES

i.  The generated muck will be carried in dumper trucks covered with heavy duty tarpaulin properly tied to the
vehicle in accordance with best international practices. All precautionary measures will be followed during the
dumping of muck. All dumpers will be well maintained to avoid any chances of loose soil from being falling
during the transportation. All routes will be periodically wetted with the help of sprinklers prior to the movement
of dumper trucks. Dumping would be avoided during the high speed wind, so that Suspended Particulate
Matters (SPM) level could be maintained. Further, the dumping will be avoided during heavy traffic. After the
dumping, the surface of dumps will be sprayed with water with the help of sprinklers and then compacted.

ii. A retaining wall of 6 m/3 m has been proposed to hold the muck on the lower part of the dumping site and
shall be constructed prior to dumping of muck. Loose muck would be compacted layer-wise. The height of
Gabion Wall is proposed to be 6 m /9 m on an average. The muck brought by dumpers will be spread in
layers behind the wire crate walls and then compacted by rollers till the top level is achieved. The retaining
wall shall be laid with proper berm and the muck dumped behind it in layers and compacted by rollers. The
process shatf be repeated up to 50 cm level below the desired height which shall be laid with good soit for
providing grass COVer.

ii.  Ataregularvertical interval of 1.5 m and 3.0 m c/c masonry drains (catch water drains) shall be provided to
drain off the rain water.

iv.  Properfencing of the entire area will be done. The muck disposal area will ultimately be covered with fertile
soil and suitable plants will be planted adopting suitable bio-technological measures. The project authorities
would ensure that the dumping yards blend with the natural landscape by developing the site with gentle
slope, patches of greenery in and around them. These sites can also be developed later as recreational parks
and tourist spots with sufficient greenery by planting trees.
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1.8 MONITORING & COMPLIANCES

Muck shall be dumped from bottom in layers of 50

a. Each layer shall be rolled compacted.

b.

-70 cm depending on size of boulders.

Alayer of soil shall be spread on top of it to make it suitable for plantation.

c. Water testing facilities shall be set up for checking quality parameter of water.
d. Soil samples shall be regularly collected and tested for checking the level of contamination.
e.

Prescribed norms and approvals will be sought from state pollution control board wherever necessary.

f. Al norms of Forest department, SPCB and MoEF&CC and their acts related to muck disposal shall be

complied with.

g. Design consultant shall be engaged for designing of retaining structures.

h. Plantation shall be done on the reclaimed land

1.9 BUDGET

and native variety of plants and trees shall be planted.

A provision of Rs. 7,90,74,866.00/- has been earmarked for stabilization and restoration of muck disposal site.
Gabbion Wall Cosnfruction cost is included in Departmental Cost. The details are given in Table below:

Table 1: Gabbion Wall Construction Budget

—

A. Gabbion Wall Construction

Dimensions of Units Total | Total Length Quantity'
B H Area’ (m) (cum)
7 15 | 105 ' .
B r{ 15 10.5
6 1.5 9
6 15 9 538 27,436
5 1.5 75
3 1.5 4.5 B
) o 58 | 2743
Item Quantity Rate Costin Rs./- Remarks
Gabian Structure for Retaining Earth (Providing
and construction of a gabain structure for retaining
earth with segments of wire crates of size 7 m 3
m x 0.6 m each divided into 1.5 m compartments
by cross netting, made from 4 mm galvanised steel Refarence:
wire @ 32 kg per 10 sqm having minimum tensile '
strength of 300 Mpa conforming to 18:280 and 27 436 2569 | 7,04,83,084- | Govt of
galvanizing coating conforming to 1S:4826, woven Sikkim SoR
into mesh with double twist, mesh size not 2018 Sl. No.
exceeding 100 x 100 mm, filled with boulders with 15.12
least dimension of 200 mm, all loose ends to be )
tied with 4 mm galvanised steel wire) (in Rs.) h —/
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Reference:
GEO TEXTILE | | Govt. of
4841.632 320 15,49,322.24 | Sikkim SoR
2018 SI. No.
- B 15.06 ]
T_otal Cost for Gabion construction (A) B ”
in (Rs.J-) 7,20,32,406.00
Table 2: Biological Measure Cost Budget
r B. Biological Meaguresi Cost
\ SL \ Name of the work Cost in (Rs.)-)
[ WMUCKDISPOSAL SITE (per site) ’
Raising of Plantation (Creation Cost)
Survey/demarcation/plantation planning/site 7,350.00
1 | clearance ) ) -
Pit Digging/Soil yvorking/Mgnuring & Planting 13,500.00
‘Seedling cost 27,472.50
] Sub-Total (1) | 48,322.50
Maintenance of Plaptation Cost for 3 years _
Tending Operation (1st Year Operation) 687225
9 [ Tending Operation (2nd Year Operation) _ _ 15,000.00
Tending Operation (3rd Year Operation) _ 10,050.00
1 weeding (1 DLS per weeding for 100 plants) 4,950.00
) Sub-Total (2) B 36,872.25
Fensing Cost ~ )
3 i. Erection of bqrbed wire fencing (1.2 m) cost 1,92,988.95
ii. Maintenance of barbed wire fencing @5% of
erection cost for 2nd and 3rd year 1,93,000.00
Sub-Total (3) 3,85,988.95
TOTAL MUCK DISPOSAL SITE :
Cost for SI. No. 1103 (4= 142+3) 4,71,183.70
Total cost for all Muck Disposal sites (5) 42,40,653.30
Grass carpeting cost for Total Muck area in ha )
4 | sub-Total (6) 85,500.00
Total (7=5+6) 43,26,153.30
Contingency @ 5% 2,16,307.67
Sub-Total(6) 45,42,460.37
| Wages for 2 persons for 5 years 18,00,000.00
Consumables and Tool cost 5,00,000.00
Miscellaneous expenditure 2,00,000.00
Sub-Total (7) 25,00,000.00
GRAND TOTAL (B=6+7) P 70,42,460.97
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No. | Name of the work Cost in (Rs./-)
| A | Gabbion Wall Construction

abbic 7,20,32,406.00

| B | Biological Measures Cost 70042 460.97
ﬁOTAL COST stabhilization and restoration of muck disposal site | 7,90,74,866.00
| (in words). Rupees Seven Crore Ninety Lakh Seventy-Four Thousand And Eight Hundred Sixty-Six Only

=

Latitude: 27.899619
Longitude: 88.706404
Elevation. 4507.84+24 m
.Accuracy: 20.4 m

T ima2903-2022~12?19‘

Figure 3: Joint

Site Inspection of Muck Disposal Site along with BRO (Client), EPTISA (DPR Cosnuitant),
State Forest Department of Sikkim & State Revenue Department of Sikkim

ot er Lt Co
¥ wision _CHARGE Officer Co A
o) ot GE OFFICER N-CHA mmandi
: ‘ 'Msonangan LACHUNG (T) RANGE 86 RCC (GREF) e
Muck Disposal SRR TG

]

(Environmental Expert)




