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Expert Committee’s Report

on
Muck Disposal and Management in
Tapovan -Vishnugad Hydroelectric Project
National Thermal Power Corporation Ltd., Uttarakhand

Original Application No. 61/2019
Gram Pradhan and Residents of Tapovam vs State of Uttarakhand

“In compliance to the order of Hon,ble National Green Tribunal dated January 02, 2020,
members of constituted Expert Committee visited the Project sites during March 7-8, 2020
and prepared the following report on muck disposal and management”.

Introduction

In a development project, muck is the material excavated, tunnelled, dislodged or caused to
be dislodged as collateral effect of primarily human interference from its natural position to
its new location. Generally muck is the mixture of rock fragments, soil parent material and
soil but in case of tunnelling it is mostly the mixture of grounded and fragmented rocks.
Environmentally safe disposal or management of muck is a pre-requisite for development
projects as improper muck dumping may lead to potential environmental hazard in terms of
mass erosion, water pollution, sedimentation of water bodies, loss of green cover and
detrimental effects in aquatic ecosystem. Geological mapping, analysis of bearing capacity
and slope stability analysis of an identified muck dump site is highly essential to prevent
failures. This aspect becomes supremely important when huge amounts of muck are ex@d
to be generated in a highly fragile geological and ecological ecosystem like the Hm%
region. . i ‘
In the state of Uttarakhand very high soil erosion is prevalent due to the occurrence of |
steep slope, high intensity rainfall events and high soil erodibility. Under such situation, if o
muck generated from development project in terms of loose and digaggre?ated matenal s o
- dumped improperly, then rates of erosion from these dumps will h_&:mamfol? lughsr than I "
rmal course and may turns into mass erosion during high  intensity rainfall events.
' orly 1 dumps can act as hot-spots for very severe erosion during
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Therefore, an expert committee was constituted to identify adequate protective measures ‘to

be taken up by the NTPC and TDCL so that the possibility of muck reaching river system can
be prevented.

Muck Management

A substantial quantity of boulders and gravels available from generated muck can be used in
construction. These materials should be checked for their mechanical properties and then
used appropriately in construction to reduce the quantity of muck. Preferably, muck dump
sites are identified close to the muck generating locations to avoid air pollution due to dust
generation and transportation but it must be away from rivers to avoid rolling of muck/loose
materials into the river course. Hence, utmost care is needed in planning and implementation
of site specific engineering and biological measures for proper muck management. Before
muck 1s disposed at identified locations, it is necessary to ensure that the sub-stratum has
enough shear strength to sustain the load without creating a slip hazard. Two forces work on
the slope of a muck dump site i.e., a driving force and a restraining force. Slopes will be
unstable if the driving force is greater than the restraining force. Therefore, muck should be
dumped in such a way so that driving force never exceeds restraining force. This can be
achieved when the downstream slope of the muck dump does not exceed 35°. Generally, it is
suggested to maintain the slope of muck dump within the range of 20°-30° (about 26° or 1:2)
to keep the restraining force greater than the driving force. The gabion/protection walls are
necessarily be constructed along the contours for better stability. Simultaneous compaction
and narrow terracing by mechanical or vegetative means can increase the restraining force.
The restoration plan employing integrated bioengineering approaches for fully utilized muck
dump sites must includes analysis of dumped material for its physical and chen
properties to assess soil fertility. This will help to judiciously afpbly the required quan
manures, bio-fertilizers and fertilizers for supporting faster growth of vegetation. Pla
of locally available plant species (trees, shrubs and grasses) are mostly preferr
rehabilitation of muck dump sites. For this purpose, help of local knowledge and involver

of forest department would yield better results. Grasses and shrubs are always prefe rer
trees to restore such degraded areas. PO ol i Ir#
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Muck Disposal in Tapovan-Vishnugad Hydro-electric
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Photo 1a and 1b: Current view of the active dumping site at Dhak near ITI

Muck disposal near TBM adit is located with geographical coordinate of latitude
30° 32° 25.2”N, longitude 79° 31° 29.9” and altitude 1713 m. This site is active
and dumping of the muck material being generated in tunnelling is going on
(Photo 2a and 2b). The toe wall has been constructed but it was found as
damaged in one side of the dumping zone. The slope of muck dump is observed
to be about 60° which is hazardously double the standards. Upstream side of the
muck dump is subjected to the entry of water which has further added to trigger
severe mass erosion. Under such unstable conditions, as expected, huge mass
erosion has been seen in terms of very deep gully formation in downstream of
this muck dump. Since, deep excavations are inevitable in tunnelling, only grounded
and fragmented rocks are being dumped and no soil is available to spread over this
muck dump site. On older portion of this dump, native grass (Chrysopogon), shrub
(Epitorium) and tree (Alnus) could be observed.

Photo 2a and 2b: Current view of the active dumping site at TBM adit
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B. Completed Muck Disposal Sites

Out of a total of five muck disposal sites identified in Tapovan — Vishnugad Hydro-electric
Power Project, three sites were found to be completed. These sites are moderately stabilized
and native grass and shrubs have appeared to provide vegetation cover. Toe protection and
contour stone walls were constructed but some of them are damaged or over turned. In
addition to the details of these sites provided in Table 1, site wise specific observations
recorded during the field visit are provided below:

. Barrage Site at Tapovan: This sites is located with geographical coordinates of
latitude 30° 29° 30.7"N, longitude 79° 37" 33.5” and altitude 1918m. In this site
dumping of the material has been completed 4 years back (Photo 3a and 3b).
The site is more or less stabilized but toe protection and contour stone barriers
are damaged at some places. Some good soil was kept separately but not spread
over the muck dump. Top surface is not smoothened and found uneven and

undulating with bounders and other materials.

Photo 3a and 3b: Status of Daumping Site at Barrage Site, Tapovan

2. Near BVC/Pressure Shaft: This sites is located at latitude 30° 327 08.4"N,

longitude 79° 31" 27.8” and altitude 1704 m. In this site dumping of the material

has been completed 3 years back. The site is more or less stabilized (Photo 4a

a4 / i i

and 4b). |
i

Scanned with CamScanner




Photo 4a and 4b: Status of Daumping Site at BVC/Pressure Shaft
3. Power House Site at Animath: This sites is located at latitude 30° 32" 00.1”N,
longitude 79° 31° 10.01” and altitude 1422 m. Muck dumping has been
completed 5 years back in this site. The site has been moderately stabilized but

area is not protected from uncontrolled human and animal interference (Photo 5a
and Sb).

’
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Photo 5a and 5b: Status of Daumping Site at Power House Site, Animath

Recommendations and Discussion

Based on the field observations, the following recommendations are made in order to prevent
muck reaching river system and minimize environmental damage:

A. Recommendation for Active Muck Dumps

In Vishnugad — Tapovan Hydro-electric Power Project, two out of five muck dump sites are
active while other three sites have been moderately stabilized. In active sites (Dhak and near i
TBM adit) muck (grounded and fragmented rocks) is being dumped and top soil is not A 8

available to spread it on the top of the muck dump on its completion. The following measures "'r ;;‘
are recommended to restore these muck dumps: W jﬁﬂf. B

e First of all toe/contour stone wall in each of the muck dump should be stren ot
constructed with proper engineering design. Another important aspect
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