Annexure XIV

A note on post-conference excursion to the Nathpa Jhakri Hydroelectric
Project from Oct 30- Nov 02, 2015
As part of the golden Jubilee Celebrations of the Indian Society of Engineering Geology, an
international conference on “Engineering Geology in the New Millennium 2015” was organized
at the Indian Institute of Technology, New Delhi, from October 26- 29, 2015. Post conference
field excursions were also planned to two mega hydroelectric power projects situated in the
Himalayas, viz. the Tehri Hydroelectric Power Project (1000 MW ) and the Nathpa Jhakri Power
Project (1500 MW). This note describes briefly about the field excursion to the Nathpa Jhakri
Power Project.
The following participants visited the Nathpa Jhakri Power Project:
1. Sh. Pradeep Singh, Superintending Geologist, GSI & Tour Director
2. Dr. J.S. Mehta, Director, GSI
3. Sh. Pradeep K Gupta, GM (Geology), NHPC Limited,
4. Mr. Mark Eggers, Chief Geologist, Pells Sullivan Meynink, Australia,
5. Dr. Freyd Baynes, Consultant Engineering Geologist, Australia,
6. Dr. Ann Williams, Technical Fellow, Beca Ltd, New Zealand.
7. Sh. Vachaspati Pandey, Assistant Manager (Geology), NHPC Ltd.

The vast alluvial tract of the Indus-Ganga foreland basin from Delhi to Chandigarh was covered
by New Delhi- Kalka Shatabdi Express train. From Chandigarh an AC Tempo-Traveler was
arranged by the tour managers for the onward journey in Himalayas. The road section from
Chandigarh to Nathpa Dam covered the sediments of the Neogene- Siwalik Group, PalaeogeneSirmur Group of the western Himalayan foreland basin, Terminal Proterozoic Baliana and Krol
Groups, Late Proterozoic Simla Group and Middle Proterozoic quartzite-phyllites of Rampur
Group.
Our first halt was at a place on the Kalka bypass near Pinjore. Here, the Boulder Conglomerate
Formation of Siwalik Group is exposed along the road section. The lithology is represented by
thickly bedded massive conglomerates (5–20 m) with pebbles, cobbles and boulders embedded
in sandy to silty matrix and interstratified sandstones and mudstones.

Further upward along the road section, just about 300m away, the Lower Siwalik rocks are
juxtaposed with the Upper Siwalik Boulder Conglomerate Formation. This contact is marked by
a prominent regional thrust locally called as Nahan Thrust. Unfortunately, along this road
section, the thrust plain is covered with quaternary sediments and is not well exposed. After
study of these two exposures, we left the Kalka bypass and entered into Parwanoo town. This
detouring was done because a very prominent tectonic feature in Himalaya known as Main
Boundary Fault (MBF) is passing through this town, along which the Palaeogene foreland basin
sequence of the Sirmour Group is translated over the Neogene Siwalik Group. The exposures of
the marine Sabathu Formation of Sirmur Group with typical splintery olive green shales and
Lower Siwalik flaggy sandstone were shown to the touring delegates. Here, also the thrust zone
is covered with a huge colluvial fan deposit. The delegates showed a lot of interest and various
aspects of foreland basin deposits which records the interaction between growth of the thrust
wedge, isostatic adjustment of the cratonic lithosphere due to thrust loading and resultant basinal
subsidence in front of the rising Himalayan orogen were discussed. The group also briefly halted
for refreshment at the Himachal Tourist Development Corporation refreshment point near the
police barrier in Parwanoo.
From Parwanoo as the we moved towards Solan, the repeated lithology of the marine Sabathu
Formation, brackish water Dagshai Formation and fresh water Kasauli Formation was seen due
to folding in this area. The lunch was taken at the HPTDC hotel in Barog. Just ahead of this
hotel, the prominent thrust between the pre-tertiary foreland basin sediments and the Lesser
Himalayan sedimentary sequence known as the Main Boundary Thrust (MBT) is present. The
Infra Krol Formation and Krol Group together constitute a succession of mostly fine-grained
siliciclastic and carbonate rocks exposed on the southeastern closure of the Pachmunda Syncline
near Solan. In the solan town, the classical ‘Solan Window’ was shown to touring delegates,
where , due to erosion of thrust sheet, the olive green shale of Subathu Formation are exposed.
After crossing Kandaghat town, the rocks of Simla Group and Jaunsar Group were seen exposed
along the road section. Apart from the Lesser Himalayan sedimentary sequence, medium grade
metamorphites of the Juthgh thrust sheet preserved as Simla klippe in Lesser Himalayas was also
studied during the excursion visit on first day.
The excursion party reached Shimla in the evening and directly went on the famous Mall Road at
the top of the ridge in shimla. The delegates enjoyed the pleasant Shimla weather and purchased

some local woolen items. The Sojourn on Mall Road ended with a delicious dinner. After dinner
we proceeded for night halt at Hotel.

Day 2:
The delegates left Hotel at Shimla after taking the morning breakfast. Along the ShimlaNarkanda route again the rocks of Jaunsar Group and Simla Group are repeated on the Northern
side of the Klippe. After crossing Narkanda as we descended into the Satluj valley towards
Rampur, the schist with quartzite bands, pale white to green quartzite with phyllite interbands,
streaky and banded gneiss, carbonaceous slate, phyllite of Kulu and Rampur Groups were
observed. The Lucnch was taken on the way at Duttnagar a locality near Rampur. At this
location, the Surge Shaft and Power House of the 400 MW capacity Rampur Hydro Electric
Project can be seen on the other bank of Satluj river. After Duttnagar, the rocks of Rampur
window comprising quartzite interstratified with chlorite phyllite are exposed along the road
section. The touring party reached Rest House at Jhakri in the evening. At the rest house a warm
reception was given to us by the Satluj Jal Vidhyut Nigam officers and field staff. After
occupying our respective rooms and having evening snacks we left for visit to the underground
Jhakri Power House complex.
Nathpa Jhakri Hydroelctric project is one of the biggest running run-off-river schemes of Asia.
The project comprises of a 62.5m high concrete gravity dam over the Satluj river to divert 383.3
cumec water through 4 nos. 525mx16.3mx27.5m size egg shaped desilting chambers feeding
water to 222mx20mx49m size underground powerhouse through a 27.3km long 10.15m finished
dia head race tunnel to generate 1500MW of power. The powerhouse contains 6 nos vertical axis
Francis turbines of 250MW capacity to utilize a net head of 435.35m. The water coming out of
the TRT is fed into the intake of the Rampur Hydroelectric project.
The Powerhouse and transformer hall were seen. The various technical features of the installed
machines and the geological complexities faced during construction was explained by the project
officers. The dinner at Jhakri rest house was hosted by Shri Sanjeev Sood, the General Manager
of the project. The team members were overwhelmed by the hospitality extended by Shri
Sanjeev Sood and his team and would like to express our sincere gratitude for the same.

Day 3:
On 3rd day of the excursion, the team left Jhakri rest house in the morning after having breakfast
and straight away reached Shri Bhima Kali Temple situated at Sarahan in Himachal Pradesh. The
temple is dedicated to the mother goddess Bhimakali, presiding deity of the rulers of former
Bushahr State. The temple with its unusual architecture and wealth of wood carvings is

surrounded by the picturesque view of Satluj valley and snow clad peaks of Higher Himalaya.
The team members were offered prashad at the temple. It was a good spiritual experience and the
beauty of the surrounding landscape was captured in photographs by the Indian as well as
foreign delegates. After visiting the temple, we got down to Jeori, where a hot water spring
present on the National Highway was studied. The team members then moved to rest house at
Nathpa for the lunch. After the lunch, the visit to Nathpa dam site was taken up. The Nathpa dam
is a 61.5m high concrete gravity dam. The foundation and inspection galleries of the dam were
visited and technical discussions were held with the SJVN officers present at the site. A massive
slide scar is present on the right bank just upstream of the dam. The rock slide took place during
the construction stage. The visiting team members felt that there is a need for monitoring the
right abutment slope of the Satluj river at the dam site which may be prone to failure because of
the similar mechanism. The team returned to Jhakri rest house in the evening.

Day-4
The return journey from Jhakri to Delhi was undertaken.
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