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Letter from the MD

Rivers have always been an important part of the Indian
ecosystem. For centuries, towns and cities have sprung up on
the banks of rivers, as the rivers provided for the primary source
of livelihood - agriculture. However, with erratic rainfall, the
same rivers also create havoc — including prolonged spells of
droughts, and recurring floods. Many dams and canals have
been built in India to channelize the flow of the rivers, but

these have not proved enough.

The Blue Revolution, which we deep-dive into, is the cover
story of this edition of Ground View, promises to take care
of problems such as droughts and floods. The National River
Linking Project (NRLP) envisages connecting primary rivers
in India to mitigate recurring droughts and floods, apart
from providing significant irrigated land and hydropower.
It is also likely to provide a huge boost to the construction,
cement, and steel industries, apart from creating thousands
of temporary and permanent jobs — an added advantage. Our
analyst, Vibhor Singhal, has done extensive on-the-ground
research and met various government officials to tell us the

inside story of this mega project.

Also in this issue are excerpts from an exclusive interactive
session with the Minster for Road Transport & Highways,
Shipping and Water Resources, River Development & Ganga
Rejuvenation — Shri Nitin Gadkari — that we hosted for our
investors. The interaction provided a special perspective on
the mammoth changes taking place in India’s infrastructure,

and some light moments too.

With these mega projects on the anvil, and a visionary at the
helm, the state of infrastructure in India have never looked

more promising!

Best wishes

Vineet Bhatnagar
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Lower Panzara (Akkalpada) Dam (used for illustrative purpose)

India saw one of its best periods, in terms of economy, in the 1960s - when two
major revolutions swept across the country. The Green Revolution - which led
to significant enhancement in agriculture productivity; and the White Revolution
- which made dairy farming the country’s largest self-sustaining industry. More
than half a century later, we are about to embark upon a new revolution that
will transform India’s agricultural landscape and provide a major disaster-control
mechanism. The plan to connect India’s rivers - or the National River Linking
Project - will not only provide mammoth irrigation benefits to farmers, but

also help the government to avoid huge economic losses arising from recurring
floods and droughts. The current government has taken the project in right
earnest, and is leaving no stones unturned to ‘revive’ it. This mammoth Rs
11trillion project, could well be the next big revolution in the history of the

country - The Blue Revolution.
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INTRODUCTION

India - A Unique Topography

The inter-linking of the river project (or the National River
Linking Project, NRLP, as it is called) is perhaps the most-
hyped infrastructure project in India so far, and always
surrounded by controversies. It has also made little or no
progress since its inception three decades ago. The history
of the ‘concept’ dates back to the 19th century, when Sir
Arthur Cotton, working as an engineer with the Madras
Presidency under the British rule, proposed interlinking rivers
to promote inland navigation and water transport — but his
plans were rejected in favour of railways. After that, as has
been the case with any mega project in this country, multiple
committees were formed to ‘study’ the project, its benefits,
and its impact. Eventually, in August 1980, the Ministry of
Irrigation prepared a National Perspective Plan (NPP) for
Water Resource Development. As it stands today, the 1980
NPP provides the basic framework for the Interlinking of
Rivers project — with few modifications/enhancements made

since it was proposed.

India - a unique topography

India is endowed with enormous water-reservoir potential.
The average annual water flow in the country is estimated
to be 1,869 bn-m3 (BCM). But, there are wide variations in
availability of fresh water over the geographical space and
time period in the country. Although India holds 2.4% of
the world's land area and 4% renewable water resources,

India - Monsoon still its true FM

mm ha mm ha
Geographical Area 329 Netlrrigated Area 66
Net Cultivated Area 173 Canals 16
Foodgrains 121 TubeWells 30
Non Foodgains 52 Others 20
Area cultivated under rainfed conditions 107

Source: MOSPI

its share of the world population stands at a much higher
17.5%. Also, the rainfall pattern in India is highly skewed,
with most of the rain occurring in the southwest monsoon
months, while the rest of the year remains relatively dry.
Prolonged dry spells exacerbate this uncertainty in rainfall.
As a result, parts of Haryana, Maharashtra, AP, Rajasthan,
Guijarat, MP, Karnataka, and TN tend to face rainfall

deficits, resulting in droughts.

In contrast, excess rainfall results in regular floods in the
Brahmaputra and Ganga river basins, which affect Assam,
Bihar, West Bengal, and Uttar Pradesh. According to an
estimate by the WHO, economic losses due to floods and
droughts in 1990-2001 in India were at US$ 4.6bn. With an
increasing population base, the per-capita availability of
water in India is rapidly declining. From 5.2k-m3 in 1950, it
came down to 1.82k-m3 in 2001 and declined to 1.55k-m3
in 2011. It is expected to drop to as low as 1.34k-m3 in
2025!

Agriculture still remains the primary source of livelihood

in this country. It contributes 15% of GDP and employs
over 40% of the workforce. However, irrigation in India

is still highly dependent on rains — even after 70 years of
independence and scores of dams/canals that have been
built. The current net cultivated area in India is 173mn ha.
- foodgrains comprising a mammoth 121mn ha. However,
only 66mn ha. of that area, is irrigate by canals, tube wells,
wells and other means. A humongous 107mn ha. (almost
2/3rd) of the net cultivated area, is still dependent on the
erratic monsoons. Little wonder then, that the monsoon is
called India’s true finance minister’.

For such a unique topography, with an erratic source of
irrigation — the need for a large institutional mechanism,
which maintains parity in water distribution, cannot be over
emphasized. The linking of rivers project is something that
India needed in the previous decade - the question is, will

it be executed at least over the next decade?

6 GROUND VIEW
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History of the project

In the 19th century, Sir Arthur Cotton, a royal
engineer working with Madras Presidency, proposed
a plan to interlink major Indian rivers to promote
inland navigation and transport. However, the plan

was shelved in favour of railways.

In 1972, Dr K.L. Rao, an engineer and former
irrigation minister, proposed a “National Water
Grid". His plan envisaged a Ganga-Cauvery link that
would divert surplus water (from Brahmaputra and
Ganga basins) to deficit areas (central and south
India). By that time, several inter-basin transfer
projects had already been successfully implemented
in India. However, even Rao’s plan too did not see
the light of day as it was perceived to ‘lack’ any
flood-control benefits.

In 1977, an Indian Airlines Pilot, Captain Dinshaw
Dastur, proposed constructing two canal systems
- the Himalayan Canal (at the foot of Himalayan
slopes, running form the Ravi to the Brahmaputra),
and the Garland Canal (in the central and southern

parts of the country).

In 1980, the Ministry of Water Resources came out
with a report “National Perspectives Plan (NPP) for
Water Resources Development” — which drew its
design from Captain Dastur’s proposal. The report
split the water development project into two parts —

the Himalayan and Peninsular components.

In 1982, a committee of nominated experts was
setup, through National Water Development Agency
(NWDA) to complete detailed studies, surveys,

and investigations about reservoirs, canals, and all
aspects of the feasibility of inter-linking peninsular
rivers and related water-resource management.
Over the next 35 years, from 1982 to 2017, NWDA
conducted multiple studies ad produced many
reports.

Most central governments have caved in to
opposition from various camps — from ecological
and environmental issues, to rehabilitation

of people, and lack of national/international
consensus. In 1999, the NDA government,
under the leadership of the then PM, Atal Bihari
Vajpayee, tried to revive the project — it formed
a national-level committee to build consensus
among various states. However, over the
subsequent decade, under the UPA rule, the

project was put on the back burner.

In 1977, an Indian Airlines Pilot, Captain
Dinshaw Dastur, proposed constructing two
canal systems - the Himalayan Canal and the
Garland Canal - which form the underlying
design for the current NRLP

In 2014, as the NDA came back to power,

it revived the project and started building
consensus. Over the last two years, multiple
clearances have come through and many
obstacles have been surmounted for some of

the project’s key components. The latest fillip
came from the recent cabinet reshuffle in which
the Surface Transport minister, Mr Nitin Gadkari,
took over the Ministry of Water Resources. Mr
Gadkari is not only seen to be aggressive in terms
of execution, he has an established penchant for
mega projects. Soon after taking charge, he set
the ball in motion for the interlinking project and is

looking to start work as early as December 2017.

1-30Nov 2017
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FLOODS and DROUGHTS in India

India has a unique problem — it is hit by droughts
and floods within the same year, year after year.
With rainfall patterns highly skewed, and a non-
existent water transfer mechanism — from water
surplus to water deficit regions, the problem has
only aggravated over the last few decades despite
huge investments in dams and canals across the

country.

The problems associated with floods are
particularly alarming. A United Nations report
on ‘global assessment of disaster risk’ estimates

that India’s annual average economic losses due

India’s average annual loss, by disasters

Annual Loss $mn
Farthquakes 19
Cyclones 447
Storm surge 727
Tsunami 1,160
Flood 7,472
Total 9,825

Source: Global Assessment Report 2015 of UN office for Disaster Risk Reduction

1953-1960 1961-1970 1971-1980 1981-1990 1991-2000 2001-2010 2011-2016

to floods are US$ 7.5bn, and total economic
losses due to all forms of disasters are US$ 10bn.
This is a huge cost for a nation in which 24% of
the population still lives below the poverty line
(officially). In a similar analysis, the Central Water
Commission (CWC) estimated that economic
losses due to floods in India were 0.11% of the
GDP in 2011-16 — though these were lower than
0.86% of GDP over 1970-1990. At 0.11% of GDP,
the losses amount to US$ 2.5bn, 1,500 human
lives, and 48,000 cattle.

On the other hand, recurring droughts in water-
deficit regions (Gujarat, Rajasthan, Maharashtra,
and Karnataka) have led to huge economic losses
and human lives. An Assocham study estimates
that two years of successive droughts in 2014 and
2015 led to economic losses of US$ 10bn in 10
states in India. Moreover, ‘the impact of drought
is likely to remain for at least six months, after the
drought, because one needs resources and time
to revive the activities on ground even if monsoon

is predicted to be normal the next year’, the

report said.
bdHuman lives lost (Nos), rhs ~ ====Cattle lost (Nos)
250,000 3,000
r 2,500
200,000
F 2,000
150,000
- 1,500
100,000
r 1,000
50,000 S
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The Indian government has spend over US$ 30bn over the last 30 years on disaster recovery (as
per the CeEDMM, IITR). While few of the events were unprecedented (and unavoidable) - like
the 1999 Odisha cyclone and the 2004 Tsunami - a large part of this mammoth economic loss is
attributable to recurring (and avoidable) floods and droughts in the country.

B earthquakes
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The Centre of Excellence in Disaster Mitigation and Management (CoEDMM) is the first center of Disaster Mitigation and Management

in India. It was established in 2006 with the aim of conducting the educational program, cutting edge research and training on disasters,

vulnerability and their mitigation. Creation of a National Database for rapid dissemination of information and knowledge is also an objective.

The centre has faculty with domain expertise in earthquake, landslide, cyclones, floods, tsunami cyber crime, avalanche, fire, industrial

disaster, CBRN (chemical, biological, radiological and nuclear) and geomatic technology. Various research and consultancy projects are

being carried out through sponsored funding from Govt. of India and other national and international funding agencies.
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CONNECTING INDIA'S RIVERS

The National River-Linking Project

(NRLP)

The Indian peninsula is blessed with as many as 111
rivers — the primary ones are Indus, Brahmputra,
Ganga and Yamuna (in the Himalayan region) and
Narmada, Tapi, Godavari, Krishna, Mahanadi and
Cauvery (in the Peninsular region). The CWC has
divided the entire country into 22 river basins — the
largest of them is the Ganga river basin, with a

catchment area of over 860,000 sg.km.

The National River Linking Project (NRLP) , in its
current state, envisions connecting 37 rivers through
30 links comprising of a network of over 50 dams
and more than 15,000km of canals — to form a
gigantic South Asian Water grid. The canals, are
planned to be 50-100m wide and more than 6m
deep. The project is expected to cost Rs 5.é6trillion
(in 2002 prices) — or approximately Rs 11.5trillion

(in 2015 prices). The NRLP comprises of two

components:

River basins in India

» Himalayan rivers development: This envisages
construction of storages on the principal
tributaries of the Ganga and the Brahmaputra
in India, Nepal, and Bhutan. It also proposes
inter-linking canal systems to transfer the surplus
flow of the eastern tributaries of the Ganga to
west India, and linking the three major rivers
(Brahmaputra, Ganga, and Mahanadi) and their

tributaries.

» Peninsular rivers development: This envisages
construction of an inter-linking canal system,
backed up by adequate storage, to meet the
water requirements on the west side of India
and to drought-affected areas in eastern India.
It proposes to link the rivers Mahanadi-Krishna-
Pennar-Cauvery, Ken-Chambal, and the west-

flowing rivers in Maharashtra.

Basin Name Basin area (sq.km)  River Length (km) Basin Name Basin area (sq.km)  River Length (km)
Ganga 861,452 2,525 Cauvery 81,155 760
Kutch and Saurashtra (incl Luni) 321,851 495 Tapi 65,145 724
Indus 321,289 2,900 Tadri - Kanyakumari 56,177 NA
Godavari 312,812 1,465 Tapi-Tadri 55,940 NA
Krishna 258,948 1,400 Pennar 55,213 597
Brahmaputra 194,413 916 Brahmani and Baitarni 51,822 480
Mahanadi 141,589 851 Barak and others 41,723 900
Pennar - Kanyakumari 100,139 597 Mahi 34,842 583
Narmada 98,796 1,290 Subernarekha 29,196 470
Mahanadi - Pennar 86,643 890 Sabarmati 21,674 371

Source: CWC
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Key challenges for NRLP

Environmental cost (deforestation, soil-erosion etc)

Rehabilitation (and the prospective protests
surrounding it)

Social unrest and psychological damage due to
forced resettlement of PAP (Project Affected People)

Political consensus: Water being a state subject —
NRLP will have to be executed by individual states.
Managing water-sharing agreements between them

will be an uphill task

The Himalayan Component

The Himalayan component of the NRLP consists
of 14 links that propose to inter-connect and
transfer surplus water from the Brahmaputra and
the Ganga basin to the peninsular rivers. The idea
is to ensure that the surplus water available in the
Himalayan rivers in the monsoons is channelized
to deficit regions (currently, this excess water
results in drowning villages close to the banks).
Most Himalayan rivers are perennial, so the
Himalayan component will provide a lion’s share
of hydropower capacity (24 GW of the total 34GW
expected) from the interlinking project.

Key links in the Himalayan
component are:

1) Manas-Sankosh-Tista-Ganga: This is, by far,
the most ambitious and difficult to execute
link. It seeks to connect the three tributaries of
the Brahmaputra (Manas, Sankosh, and Tista)
to the Ganga. It will be built across three states

— Assam, Bihar, and WB - irrigating 0.65mn ha.
and generating 5.3GW of hydro power. The
execution of this project will be a challenge,
considering the terrain. The project might also
face hurdles in the form of opposition from China
(Brahmaputra runs as river Tsangpo in China) and
Bhutan (though Bhutan shouldn’t be much of a
problem as per GV's interaction with a Central
Water Commission member).

Kosi-Mechi and Kosi-Ghagra: Two links on
either side of the river Kosi will seek to distribute
its surplus flow to the rivers Mechi and Ghaghra,
helping to irrigate areas in Bihar (1.2mn ha.),

WB (0.175mn ha.), and UP (67,000 ha.). It

is interesting to note that the river Kosi has
changed its course significantly over the last

few decades, and these links, which are still in
consensus-building stage, might see significant
modifications after reaching the DPR stage.

1-30Nov 2017
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NRLP - The Himalayan Component
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3) Gandak-Ganga: This is expected to be the most
beneficial link in the entire NRLP — it will add an
incremental irrigation area of 3.8mn ha. in Uttar
Pradesh. It seeks to connect the lower tributary
of the Ganga (Gandak, at the Indo-Nepal border)
to the upper basin of the main river itself in
UP. Nepal is also likely to add 0.2mn ha. to its

irrigated area because of this project.

4) Ghagra-Yamuna: This link will connect Ganga's
tributary Ghagra to the Yamuna - all in Uttar
Pradesh. This should be the easiest to execute,
given that it doesn’t require consensus with any
other state government. This project has the

potential to add 11GW of hydropower capacity.

5) Yamuna-Rajasthan and Rajasthan-Sabarmati:
These two contiguous links challenge the
carvings of nature and seek to connect the
Yamuna to the Sabarmati through Rajasthan. In
terms of magnitude and nature of catchment
area, these links should have a significant impact

— they seek to take water to the desert state of

1. Kosi — Mechi

2. Kosi - Ghagra

3. Gandak - Ganga
4. Ghagra - Yamuna

5. Sarda - Yamuna

6. Yamuna - Rajasthan

7. Rajasthan — Sabarmati

8. Chunar - Sone Barrage

9. Sone Dam - Southern Tributaries of Ganga
10. Manas — Sankosh - Tista — Ganga

11. Jogighopa - Tista — Farakka (Alternate)

12. Farakka — Sunderbans

13. Ganga (Farakka) — Damodar - Subernarekha
14. Subernarekha — Mahanadi

Rajasthan, which suffers droughts every year.

Ganga-Subernarekha and Subernarekha-
Mahanadi links: This is where the heart of this
entire project lies — connecting the rivers in the
northern part of the country to the southern
part — the Himalayan basin to the Peninsular
basin. The two contiguous links will connect the
river Ganga to Mahanadi. Mahanadi, in-turn, is
envisaged to be connected (many intra-state
links already present) to the major rivers of

the Indian peninsula — Krishna, Godavari and
Cauvery — through the peninsular component.
The direct benefit of this project is lower

than other links (only 0.9mn ha. irrigation and
negligible hydropower generation) but the
indirect benefits of the surplus of northern rivers,
to be diverted to the entire southern region, are

immense.

Farakka-Sunderbans: This link, completely in
West Bengal, is being built solely to channel
excess water in the rivers Ganga and the

12 GROUND VIEW
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Brahmaputra into the Sunderbans delta — links in themselves, generating limited irrigable
mainly to avoid floods in the catchment areas. area and hydropower capacity. However, in the

8) Other links: Other links like Chunar-Sone overall scheme of the project, they contribute

significantly in managing excess water-flow in
Sone-Ganga, and Sarda-Yamuna are smaller 9 y gng

the Himalayan basin.

The Peninsular Component

The Peninsular component of the NRLP consists and Tapi). Under this component, only two links
of 16 links that envisage inter-connecting and are proposed on west-flowing rivers and two are
managing the water flow of the peninsular rivers.  on rivers in Madhya Pradesh and Uttar Pradesh.
This focuses more on the east-flowing rivers The rest of the 12 links are for east-flowing rivers,
(Krishna, Godavari, Mahanadi, and Cauvery) benefitting Orissa, Karnataka, Andhra Pradesh,
rather than the west-flowing rivers (Narmada Telangana, Tamil Nadu, and Kerala. It is important

NRLP - The Peninsular Component

'f el L bl o !.. 1.._,.-—...#’ P\rﬁ}

1. Mahanadi (Manibhadra) — Godavari (Dowlaiswaram)
2. Godavari (Inchampalli) - Krishna (Nagarjunasagar)
3. Godavari (Inchampalli) — Krishna (Pulichintala)
4. Godavari (Polavaram) — Krishna (Vijayawada)
5. Krishna (Almatti) — Pennar
6. Krishna (Srisailam) — Pennar
AHABIAN Bhv 7. Krishna (Nagarjunasagar) — Pennar (Somasila)
SEA DF 8. Pennar (Somasila) — Palar — Cauvery (Grand Anicut)
LAKSHADWEEP BE NGAL 9. Cauvery (Kattalai) — Vaigai — Gundar
4 10. Ken — Betwa
I 11. Parbati - Kalisindh — Chambal
a\ 12. Par — Tapi — Narmada

13. Damanganga — Pinjal
14. Bedti — Varda
15. Netravati — Hemavati

INDIAN OCEAN 16. Pamba — Achankovil - Vaippar
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to note that these states see the highest volatility
in terms of water-related disasters — they are hit by
floods during the monsoons and by droughts in
the dry months.

Given the fragmented political landscape of

this region, consensus-building will be a tough
exercise. We have already seen how the state
government of Tamil Nadu has been defying

the Supreme Court order on the Cauvery water-
sharing arrangement. Getting these states on-
board to accept mega projects like the river-link
project — which propose long-term benefits but
short-term pain (rehabilitation etc.) — could prove

onerous.

Key links in the Peninsular
component are:

1) Mahanadi-Godavari: This link will connect
the two northernmost rivers of the southern
half of the country. It will provide significant
relief to regions in Odisha and Andhra Pradesh
(affected by floods every year) by diverting
excess water-flow towards the south and west.
Significant irrigation benefits (0.44mn ha. of
area) are expected through this link.

Three links between Krishna and Godavari:
As many as three links are envisaged between
Krishna and Godavari rivers, through Odisha
and Andhra Pradesh. This is despite the
presence of the mega dam (Nagarjunasagar)
present on the Krishna river. These links will
provide huge relief to areas of Andhra Pradesh
that are perennially impacted by floods. A
mammoth 1.5mn ha. of incremental area could

be irrigated through these links.

Three links between Krishna and Pennar:
Three links are also envisaged between Krishna
and Pennar rivers. These links will pass through
Andhra Pradesh and Karnataka and provide
relief to areas of AP that are perennially hit by
floods.

Pennar-Cauvery: This link is the final one,
connecting all four large east-flowing rivers of

southern India — Mahanadi-Krishna-Godavari-

Cauvery. In fact, this link is envisaged to be
built as a continuation of links 17 (Godavari-
Krishna) and 21 (Krishna-Pennar). It will impact
AP, Tamil Nadu, and Puducherry.

Ken-Betwa: This link envisages to provide
relief from drought to parched areas of MP by
linking the two Yamuna tributaries — Ken and
Betwa. The project is in most advanced stages
(DPR prepared and approved, environmental
clearances obtained), and with favourable
governments in both states (NDA), it could

soon start execution.

Parbati-Chambal: This link, just like Ken-
Betwa, is expected to provide relief to
drought-affected areas in MP and Rajasthan.
Just like Ken-Betwa, it should also see some
action soon, with favourable government in
both states (NDA).

Par-Tapi-Narmada and Damanganga-Pinjal:
These links attempt to connect five west-
flowing rivers in Gujarat and Maharashtra.
The main objective is to prevent excess water
from flowing into the Arabian Sea and harness
it to provide relief to drought-affected areas
in Gujarat, and also to the city of Mumbai.
The projects are in advanced stages, with
DPR already prepared and approved, and
environmental clearances obtained. With a
favourable government in both states now
(NDA), the project is likely to start execution

soon.

Other links: There will be three small links
between small tributaries of east and west
flowing rivers in Karnataka and Tamil Nadu.
The projects are in very early stages, and it
could be a while before they see action (also
because of the volatile political environment in

the concerned states).
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Global examples

Inter-Basin Water Transfers

>

California State Water Project: SWP is a state water-
management project for diverting water from better-
watered northern California to the drier central and
southern parts of the state. It provides drinking water
to more than 23mn people and generates 750MW

of hydroelectricity. About 70% of the water is used
for urban areas and industry in Southern California
and the San Francisco Bay area, while 30% is used for
irrigation in the central valley.

» The Texas Water
Plan: This plan was
started in 1961 to
redistribute water
in Texas and New
Mexico. In the first
ten years, the state
built 2,700 dams

to provide water
supply. Those dams
now account for
about 40% of all

California state water project, USA

dams in Texas. The plan has been revised ten times
since it started, to modify it according to the changing
needs of water distribution with increasing population.

The water of the Colorado River (an international
river between USA and Mexico) is supplied outside
the basin to the Imperial Valley in California, which
receives 3.1 MAF of water annually (as part of multi-
state agreements executed in 1920-30s). About
180,000 people in the Imperial Valley receive
approximately 70% of California’s allocation of water
from the Colorado River.

Mahaweli-Ganga Development Programme

in Sri Lanka: This is the largest integrated rural
development multi-purpose programme ever
undertaken in Sri Lanka and was based on water
resources of Mahaweli and six allied river basins.

Mahaweli-Ganga Development Programme, Sri Lanka

The main objectives were to increase agricultural
production, hydropower generation, employment
opportunities, and settlement of landless poor and
flood control. The Mahaweli River Basin covers
10,000 sq. km (roughly 15% of Sri Lanka’s land area).

The Irtysh Karganda scheme, Kazakhstan: It
connects the Irtysh River with Karganda, a major
industrial center in north-central Kazakhstan. The
construction of the canal was started in 1962 and
completed in 1974.

The Lingua Canal was completed in China in 214
BC and the Grand Canal was completed in 605
AD. Besides, many projects have been recently
completed. Diversion of the Quiantang river water,
diversion of Yellow river surplus and South to North
transfer are few of the proposed projects in China.

Pakistan built a network of river links as a part of
Indus Treaty Works, which function as replacement
links to irrigate those areas that were deprived of
irrigation (after the partition), when three eastern
rivers of Indus system (Sutlej, Ravi, and Beas)

were allocated to India. Pakistan built ten links,

six barrages, and two dams during the post-treaty
period of 1960-1970. Most of the links built are

unlined channels.
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The National River Linking Project

SI Name Beneficiary states Irrigation potential ~ Hydropower Status
No (lakh hectare)** (MW)
1 Manas-Sankosh-Tista-Ganga (M-S-T-G) link ~ Assam, West Bengal & Bihar 2.08+1.82+2.64= 6.54 5287 FRin progress
2 Kosi-Ghaghra link Bihar & Uttar Pradesh 8.17+0.67+1.74 FRin Indian portion in progress
(Nepal)=10.58
B Gandak-Ganga link Uttar Pradesh 37.99+2.41 (Nepal)= Draft FR completed (for Indian portion) and FR
40.40 in progress
4 Ghaghra-Yamuna link Uttar Pradesh 25.30+1.35 (Nepal)= 10,884  FR completed (for Indian portion)
26.65
5 Sarda-Yamuna link Uttar Pradesh & Uttarakhand 3.45+0.30=3.75 3,600 FR completed (for Indian portion)
6 Yamuna-Rajasthan link Haryana & Rajasthan 0.435+2.442=2.877 Draft FR completed and FR in progress
7 Rajasthan-Sabarmati link Rajasthan & Gujarat 5.35+2.04=7.39 Draft FR completed and FR in progress
8 Chunar-Sone Barrage link Bihar & Uttar Pradesh 0.30+0.37=0.67 Draft FR completed and FR in progress
9 Sone Dam-Southern Tributaries of Ganga  Bihar &Jharkhand 2.99+0.08= 3.07 95 FRin progress
link
10 Ganga (Farakka)-Damodar-Subernarekha  West Bengal, Odisha & Jharkhand ~ 7.63+0.30+0.55= 8.48 Draft FR completed and FR in progress
link
11 Subernarekha-Mahanadi link West Bengal & Odisha 0.18+0.365=0.545 9  Draft FR completed and FR in progress
12 Kosi-Mechi link Bihar 2.99+1.75(Nepal)= 3,180 PFR completed. FR to be taken up entirely lies
4.74 in Nepal
13 Farakka-Subderbans link West Bengal 1.5 Draft FR completed
14 Jogighopa-Tista-Farakka link (J--F) link Assam, West Bengal & Bihar 0 1,115 Alternative to M-S-T-G link. Not to be taken up
15 Mahanadi (Manibhadra)-Godavari (Dow-  Andhra Pradesh & Odisha 0.91+3.52=4.43 445 FR completed
laiswaram) link
16 Godavari (Inchampalli)}-Krishna (Pulichin-  Andhra Pradesh & Odisha 6.13 0 FRcompleted
tala) link
17 Godavari (Inchampalli}Krishna (Nagarju- ~ Andhra Pradesh & Odisha 2.87 975 FR completed
nasagar) link
18 Godavari (Polavaram)-Krishna (Vijayawa- ~ Andhra Pradesh 5.82 0 FRcompleted. The State Government proposes to
da) link complete this Project by 2018
19 Krishna (Almatti) Pennar link Andhra Pradesh & Karnataka 1.90+0.68=2.58 0 FRcompleted
20 Krishna (Srisailam) - Pennar link Andhra Pradesh & Karnataka 0 17 FRcompleted
21 Krishna (Nagarjunasagar)-Pennar Andhra Pradesh & Karnataka 5.81 90 FRcompleted
(Somasila) link
22 Pennar(Somalisa)-Cauvery (Grand Anicut) ~ Andhra Pradesh, Tamil Nadu & 0.49+4.36+0.06=4.91 0 FRcompleted
link Puducherry
23 Cauvery (Kattalai)Vaigai-Gundar link Tamil Nadu 3.38 0 FRcompleted
24 Ken-Betwa link
a) Ken-Betwa link Phase-| Uttar Pradesh & Madhya Pradesh 2.66+3.69=6.35 78  DPR Phase-l completed in April 2010
b) Ken-Betwa link Phase-Il Madhya Pradesh 0.99 DPR Phase-Il completed in January 2014
25  Parbati-Kalisindh-Chambal link Madhya Pradesh & Rajasthan Alt1:2.05+0.25=2.30 0  FRcompleted. DPR not yet taken up by NWDA for
Altll: 1.77+0.43=2.20 want of consensus
26 ParTapi-Narmada link Gujarat 1.69 32.5 DPRcompleted in August 2015
27 Damanganga-Pinjal link Maharashtra (only water supply 0 0 DPR completed in March 2014
to Mumbai)
28 Bedti-Varda link Karnataka 0.6 4 PFR completed
29 Netravati-Hemavati link Karnataka 0.34 0 PFRcompleted
30  Pamba-Achankovil-Vaippar link Tamil Nadu 0.91 508 FRcompleted

Source: CWC (**7mn = 10 lakh, FR - Feasibility Report; DPR - Detailed Project Report, Irrigation and Hydropower figures worked out on the basis of FRs - could change at DPR stage)
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NRLP - Proposed Inter Basin Water Transfer Links
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Source: CWC
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Mahanadi (Manibhadra) — Godavari (Dowlaiswaram)
Godavari (Inchampalli) — Krishna (Pulichintala)
Godavari (Inchampalli) - Krishna (Nagarjunasagar)
Godavari (Polavaram) — Krishna (Vijayawada)
Krishna (Almatti) — Pennar
Krishna (Srisailam) — Pennar
Krishna (Nagarjunsagar)-Pennar (Somasila)
Pennar (Somasila) — Cauvery (Grand Anicut)
Cauvery (Kattalai) - Vaigai-Gundar

Ken-Betwa

Parbati-Kalisindh-Chambal

Par-Tapi-Narmada

Damanganga-Pinjal

Bedti-Varada

Netravati-Hemavati

Pamba-Achankovil-Vaippar
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The 'mother link’ on the east coast

The peninsular component of the NRLP, apart from other
small links, primarily focuses on connecting five large east-
flowing rivers — Mahanadi, Godavari, Krishna, Pennar, and
Cauvery. The objective of these nine links is to transfer the
surplus waters of the Mahanadi and Godavari rivers to the
deficit basins of Krishna, Pennar, Cauvery, and Vaigai.

These nine links envisage building multiple dams and over
3000km of canals over the five rivers. Interestingly, the rivers
Mahanadi and Godavari already have some of the largest
dams in India — Nagarjunsagar, Srisailam, Dowlaiswaram, and
Prakasam. Despite these, the Mahanadi and Godavari rivers
are flooded every year, leading to significant loss of life and
property in Odisha, Andhra Pradesh, and Telangana.

Through the three links between Mahanadi and Krishna,

a major portion of the surplus quantity diverted is to be

discharged into Nagarjunasagar reservoir for further diversion
plw 1O water-deficit

Pennar and

Cauvery basins,

after meeting

the entire deficit

of the Krishna

basin. Since the

water cannot be
diverted to the

OF
BENGAL .
Nagarjunasagar

reservoir by gravity

The nine critical links on the east coast

(because of the topography), a series of pumping stations in
four stages have been proposed along the canals, for lifting

the water to a static head of about 107m.

Through the three links envisaged between Krishna and
Pennar, the water received from the NSRBC and NSLRC
(Nagarjunasagr Right Bank and Left Bank Canals) will be
diverted to needy areas of Pennar basin, and the leftover
surplus to the Cauvery basin. The southern links, particularly,
will provide water to the needy areas, and hence add

significant amount of irrigated areas.

However, these links will be the most difficult to execute.
Three of the nine links do not envisage any reservoir
construction, so there will be minimum displacement of PAP
(project affected people) and hence minimum rehabilitation
requirements. However, the other six links will add 47 BCM of
reservoir capacity — which will lead to significant rehabilitation
requirement. Also, the nine links are to be built by, and with
the consensus of, seven states — which have historically been
involved in multiple water-sharing disputes. Lastly, all of these
states have a unique political landscape, dominated by local
parties, which will be extremely difficult to bring together on
a common platform. The only hope that one can have is that
the ruling dispensations of these states realise the real, short-
and long-term benefits of these projects and set aside their
petty differences for the greater good. Perhaps too much to
ask for in the current political environment !

SI.  Project Rivers State Dams Canals lrrigation  Hydro Cost IRR
No. Capacity  Length Area  power (Rsbn)
(MCM) (km) (mn ha) (MW)

1 Mahanadi (Manibhadra)-Godavari (Dowlaiswaram) Mahanadi/Godavari AP/Qrissa 6,000 828 0.44 802 175.4 12.8%
2 Godavari (Inchampalli)}-Krishna (Nagarjunasagar) Godavari/Krishna Telangana 10,374 299 0.61 413 262.9 14.8%
3 Godavari (Inchampalli)}-Krishna (Pulichintala) Godavari/Krishna Telangana 10,374 312 0.29 237 50.5 19.3%
4 Godavari (Polavaram)-Krishna (Vijayawada) Godavari/Krishna AP 5,325 186 0.58 162 14.8 NA
5 Krishna (Almatti) - Pennar Krishna/Pennar AP 3,430 587 0.26 56 66.0 9.5%
6 Krishna (Srisailam) - Pennar Krishna/Pennar  AP/Telangana NA 204 0.8 25.6%
7 Krishna (Nagarjunasagar)-Pennar (Somasila) Krishna/Pennar AP 11,560 203 0.58 124 63.0 NA
8 Pennar (Somalisa)-Cauvery (Grand Anicut) Pennar/Cauvery AP/IN NA 529 0.49 1,105 67.0 NA
9 Cauvery (Kattalai)-Vaigai-Gundar Cauvery/Vaigai ™ NA 256 0.34 185 26.7 NA

Source: CWC
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Recent developments, status, and way

forward

After the advent of the NDA government at the centre

in 2014, the NRLP started seeing some action. On 23rd

September 2014, a ‘Special Committee for Inter-linking of

Rivers’ was constituted. The first meeting of this committee

was held on 17th October 2014, which was attended by state

irrigation/water resources ministers along with the secretaries
of various state governments. The meeting decided to
constitute sub-committees to expedite objectives of the
inter-linking of rivers. Subsequently, the committee met five
times over the next one year to review the progress. On 14th

April 2015, the Ministry of Water Resources constituted a

‘task force’ on inter-linking of rivers, comprising of experts

and senior officials. Chaired by Mr B.N. Navalawala, the task

force was to expedite the work on the inter-linking of rivers.

Its key responsibilities were:

» To consider alternative plans in place of infeasible links in
the present plan and examine existing links.

» To facilitate inter-linking of intra-state and intra-basin
rivers along with inter-state and inter-basin links.

» To recommend the schedule for completion of feasibility
studies and DPRs of all links, implementation schedule of
all links, and suggest means of funding.

» To provide guidance on appraisal norms for individual
projects in terms of economic viability, socio-economic
and environmental impact, and resettlement plans.

» To device suitable mechanisms for bringing about
speedy consensus amongst states and proposing suitable

organisational structures for implementing inter-linking.

Two meetings of the task force were held in April 2015, and
in November 2015. Over the last two years, the task force
has managed to build consensus on multiple issues, and
has made remarkable progress. DPRs for five of the 30 links
are prepared and approved. Three of those five have also
received environmental and forest clearances and project
costs have been finalised. The three projects — Ken-Betwa,
Par-Tapi-Narmada, and Damanganga-Binjal — are in late
stages of approval and could see order award activity in late
2017. For the remaining 25 links, feasibility reports are being
prepared or have been prepared.

Some of the key issues faced by the task force in some of the

links are:

Himalayan component

1) The proposed storage and initial reaches of five water
transfer links (Kosi-Mechi, Kosi-Ghagra, Gandak-Ganga,
Ghagra-Yamuna and Sarda-Yamuna) fall in Nepal and
that of Manas-Sankosh-Tista-Ganga and Jogighopa-
Tista-Farakka fall in Bhutan. To carry out surveys and
investigations in Nepal and Bhutan, permission of the
respective countries is essential.

2) In 2004, the Bangladesh government had raised concerns
about India’s NRLP, after which, in an meeting of the
Indo-Bangladesh Joint River Commission held in Dhaka
(19-21 September 2005), the Indian government had
assured that it would not take any unilateral decision on
the Himalayan component of the proposed NRLP that
may affect Bangladesh.

Both these issues are being currently resolved with the help
of Ministry of External Affairs (MEA).

Peninsular component

1) Parbati-Kalisindh-Chambeal link: The government of MP
wants to implement intra-state links instead of this inter-
state link with Rajasthan.

2) Mahanadi-Godavari: The government of Odisha was not
in favour of this link due to large submergence involved
in Manibhadra dam. Based on the suggestions of the
Government of Odisha’s Water Resources Department,
the NWDA has prepared a preliminary revised proposal
of the link with reduced submergence (submitted to
Odisha government).

3) Bedti-Varda, Pamba-Achankovli-Vaippar, and Netravati-
Hemavati links: The governments of Karnataka and Kerala

have raised objections to these links.

The NWDA is trying to build consensus for objections,
especially the first two links. The first link is important for
providing relief to drought-affected areas of Rajasthan and
MP and the second is the mother link of the nine link-system
on the east coast.
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Building consensus —

The political way

The biggest hurdle in executing a pan-India the political scenario has changed significantly, especially
project of this nature is building a political over the last two years. As many as 21 states went through
consensus. Irrigation is a ‘state subject’ — the central  legislative assembly elections over the last two years, and
government cannot execute such projects without most saw a change in regime. As a result, the NDA rules as
the permission of the respective state governments. many as 18 out of India’s 29 states currently (in addition to

In fact, the link projects have to be executed by being at the centre). The NRLP project is expected to receive
the various state governments under the ‘guidance  a significant boost with the election results of the last two

and support’ of the centre. However, a fragmented ~ years. A prime example of this is the Ken-Betwa link - as long

mandate till 2014, and various states being under as Uttar Pradesh remained under the rule of a local party (SP),
the rule of different political parties, meant that the project saw little progress (with the then UP government
political consensus was impossible to build (it also not ‘interested’ in the proposal). The other beneficiary state,
appears that the UPA-1 and UPA-2 governments Madhya Pradesh (NDA governed), was already on board. The
didn’t even try for a consensus). NDA came to power in Uttar Pradesh in March 2017, and the

i s N i o somier ot #he e f 20714 project has seen rapid progress — the Ken-Betwa link is likely

to be the first one awarded under NRLP.

NRLP - Through the Currently, virtually the entire northern part of
political lens

India is under NDA's ‘control’, with the exception

of Punjab and Himachal Pradesh. The Himalayan

component of the NRLP is likely to see significant
progress now, with political consensus looking

easier to achieve. Most links in the Himalayan

GRA

component need the approval of neighbouring

countries (Nepal, Bhutan, and Myanmar) which
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Currently, NDA rules as many as 18
out of India’s 29 states

the CWC is already actively working on. However,
the southern peninsula still remains fragmented,
with local parties ruling four of the five south-
eastern states. The most important part of the

project — the nine links that would connect the

Ruled by NDA (and allies) basins of the Mahanadi, Godavari, Krishna, and

Ruled by UPA (and allies) Cauvery rivers - still pose an ominous challenge,

Others one that is unlikely to be resolved easily.
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THE PRIORITY LINKS

Ken-Betwa Link

Objective and need for the project

The main objective of the Ken-Betwa link project is to make
water available to deficit areas of the upper-Betwa basin
through substitution from the surplus waters of the Ken
basin. As per an NWDA study, the Ken river basin (up to the
Greater Gangau dam site) was found to be water surplus.
Accordingly, a toposheet study and preliminary feasibility
study of the Ken-Betwa link were carried out.

Development timeline

The feasibility report for Ken-Betwa Link was prepared

by the NWDA in 1995 after which efforts were made by
NWDA, CWC, and the Ministry of Water Resources to arrive
at a consensus between the two beneficiary states — Uttar
Pradesh (UP) and Madhya Pradesh (MP). Finally, a consensus
did come through and the centre and concerned parties
(MP, UP, and the Union Government) signed a tripartite
Memorandum of Understanding on 25th August 2005 for
preparing a Detailed Project Report (DPR) for the link.

The Ministry of Water Resources entrusted the DPR work to
NWDA in January 2006. Three years later, during a secretary-
level meeting (February 2009) it was decided that the DPR
would be prepared in two phases — in phase-1, Daudhan
Dam and its appurtenant works, two tunnels, two power
houses, and a link canal would be included; phase-2 would
comprise projects proposed by the MP government in the
Betwa Basin. The DPR for phase-1 was completed by NWDA

in April 2010 and circulated to concerned state governments.

Constitution of the project

Two dams (Daudhan and Makodia) and two barrages

(Kesari and Barari) are proposed under this link. Due to
topographical constraints, sufficient command would only

be possible after proposing a lift up to 425m for Barari

and 410m for Kesari barrage. Therefore, MDDL (minimum
drawdown level) of both barrages are tentatively fixed as
401m. Two powerhouses are proposed in Daudhan Dam
Complex. Phase-1 will have an installed capacity of 60 MW (2
x 30 MW) whereas the second phase will have 18 MW (3 x 6
MW).

Out of the total divertible quantity of 1074 MCM, 366 MCM
of water (277 MCM for MP and 89 MCM for UP) will be

used for en-route irrigation of 60,000 ha. in the districts of
Tikamgarh and Chhatarpur of MP and Mahoba and Jhansi of
UP, with 100% intensity of irrigation. After taking into account
the requirement of en-route water-supply needs (49 MCM)
and transmission loss of 68 MCM, the balance 591 MCM of
water will be delivered in to the Betwa river, upstream of the

Parichha weir.

Out of this 591 MCM, about 273 MCM of water, by way of
substitution, will be used through the proposed projects -
Makodia, Kesari, and Barari barrages — for irrigation of 62,000
ha. in the Upper Betwa sub-basin. The area that will benefit
through these projects lies in Raisen and Vidisha districts of
MP. The government of MP is expected to plan new projects

for utilisation of remaining water.

It is proposed to provide 398 MCM of water to MP for
irrigation in the Ken command through the Bariarpur pick-up
weir across the Ken river, located downstream of Daudhan
dam, which will irrigate an area of 68,300 ha. Similarly, 1,007
MCM of water is proposed for irrigation of 0.17 mn ha. in MP
through the left bank canal (taking off from the tail-end of

lower level tunnel), upstream of Daudhan dam.

Because of this project, a large area of Bundelkhand (330,000
ha. of MP and 14,000 ha. of UP) is expected to come under
assured irrigation — which will increase agricultural production

and productivity in the area.

» Environmental and ecological angle: No major
adverse impact anticipated due to the project, except

submergence of Panna Tiger Reserve.

» No significant rich mineral deposits identified in the
catchment; hence, no acidification of the Daudhan and
Makodia reservoirs is anticipated. Necessary minimum
flows in the Ken river during the lean season will flush
untreated sewage; hence, no impact is forthcoming on

river water quality.

» The flooding of previously forested and agricultural land
in the submergence area is expected to increase the
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KEN - BETWA LINK
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LATEST PROJECT COST: Phase 1 - Rs 180.6bn

nutrients due to decomposition of vegetative matter.
Enrichment of impounded water with organic and
inorganic nutrients will be a main water-quality issue,
which is expected to last for a short duration of few years

from the filling up of the reservoir.

> No eutrophication problem anticipated due to controlled
use of fertilisers in the command. The ground-water
level is expected to increase in the adjoining area due to

assured water supply to the fields.

Plan.
Ken Betwa Phase 2:

The NWDA started preparing the phase-2 DPR in January
2011 and completed it in a record time of three years in
January 2014. The project is mainly an irrigation scheme, with
a small component of drinking-water supply. It consists of a
dam (Lower Orr), four barrages (Neemkheda, Barari, Kotha,
and Kesari) and a network of canal systems. The project will
provide irrigation to an area of 98,847 ha. in Shvpuri, Raisen,
Vidisha, Sagar, and Ashoknagar districts of MP, and drinking
water supply to 0.16 mn population of Shivpuri (MP).

Project Cost & Financial Viability (as per DPR, 2007-08 prices for Phase I, 2012-13 Phase Il)

Project (Rs mn) Ken Betwa - | Ken Betwa - Il  Financial Viability Ken Betwa - | Ken Betwa - Il
Total Project Cost - Breakup Net return from agricultural produce 15,419 3,714
Head Works 42,483 14,829  Revfrom Power sale 657 0
Canals and Conveyance system 29,955 7,524  Rev from Water Supply 16 2
Power Installations 3,416 312 Others 102 5
Command Area Development 292 165 Total revenue 16,194 4,255
Others 0 0 Annual Cost (depcn, interst etc) 9,442 2,719
Total 76,146 22,829 IRR 13.00% 14.87%
Source: CWC
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Par Tapi Narmada Link

Objective and need for the project

The main objective of the Par-Tapi-Narmada Link Project is to

transfer water from the water-surplus regions of the Western

Ghats to the water-deficit regions of Saurashtra and Kutch.

The project will also cater to the command areas of five

projects — Khuntali, Ugta, Sidhumber, Khata Amba, Zankhari -

proposed by the Government of Gujarat. This link will serve:

» Command in tribal areas of Chhota Udepur and
Panchmahal districts from Narmada Main canal on
substitution basis

» Tribal dominant districts of Dang and Valsad of Gujarat,
andNasik district of Maharashtra

» Drinking water for most of the villages in the vicinity

» Filling of most of panchayat tanks/check dams.

There is a wide variation in distribution of water resources

in different regions of Gujarat due to variation in rainfall,
which is very scanty in Saurashtra and Kutch and the area

is frequently affected by droughts. Par, Auranga, Ambica,
Purna, and Mindhola are important west-flowing rivers in the
Western Ghat region (north of Mumbai, and south of Tapi) in
southern Gujarat. All these rivers originate in Maharashtra,
and after flowing through the state and through Gujarat,
they outfall into the Arabian sea. Only about 14% of the
catchment area of these rivers lies in Maharashtra and the

remaining 86% lies in Gujarat.

Out of total 38,100 MCM of estimated utilisable surface
water resources in Gujarat, the ones in south and central
Guijarat are 31,750 MCM (83%). However, there is large
variation in per-capita water availability in different regions
of the state. The per-capita water availability in south and
central Gujarat is about 1,100 m3 (2011 census) and it is
about 600 m3 in Saurashtra and Kutch. With the anticipated
growth of population in the state by 2050, the availability
should reduce further. The rivers in Saurashtra and Kutch are
mostly dry through the year, whereas sizeable quantum of
flows of Par, Auranga, Ambica, and Purna rivers situated in
south Gujarat are going to sea unutilised every year.

In the light of the above scenario, the Par-Tapi-Narmada Link
Project is envisaged to transfer the surplus flows from west-
flowing Par, Auranga, Ambica and Purna rivers between Par
and Tapi to water deficit drought-prone regions lying on both

sides of the link canal, towards the north, including tribal

areas, and up to drought-prone Saurastra and Kutch regions.
Development timeline

The feasibility report of the Par-Tapi-Narmada link project
was prepared by NWDA in October 2005, and circulated to
the concerned state governments (Gujarat and Maharashtra)
and members of Technical Advisory Committee (TAC) of

the NWDA. Since then, continuous efforts were made by
NWDA, CWC, and Ministry of Water Resources to arrive at a
consensus between two beneficiary states, which eventually
resulted in an agreement to prepare a Detailed Project
Report (DPR).

A tripartite MoU was signed by Gujarat, Maharashtra, and the
Union Government on 3rd May 2010 for preparing a DPR,
which the NWDA completed in August 2015 and sent to the
water resources departments of both state governments. The
issues of water-sharing and power-sharing between Gujarat
and Maharashtra were discussed at multiple levels over the
next year. The Union Minister for Water Resources also held
meetings with the Maharashtra chief minister at Mumbai on
3rd May 2016 (discussed Damanganga-Pinjal and Par-Tapi-
Narmada Link Projects among other issues).

Constitution of the project

The link project includes six reservoirs proposed in north

Maharashtra and south Gujarat. The water from the proposed

reservoirs would be taken through a 406km-long canal,

including the 33km length of the feeder canals, to take

over a part of the command of the SardarSarovar Project,

while irrigating small en-route areas. The project comprises

construction of six dams:

i) Jheri Dam across river Par in Peint taluka of Nasik district
in Maharashtra

ii) Paikhed Dam across river Nar — a tributary of river Par

iii) Chasmandva Dam across river Tan — tributary of river
Auranga- all in Dharampur taluka of Valsad district in
Gujarat

iv) Chikkar Dam across river Ambica

v) Dabdar Dam across river Khapri — a tributary of river
Ambica

vi) Kelwan Dam across river Purna — all in Ahwa taluka of

Dang district in Gujarat.

Construction of two diversion barrages — one each in the
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downstream of Paikhed and Chasmandva dams,
six powerhouses and a 406km-long link-canal
(including feeder pipeline and tunnels along
the link canal) connecting all six dams with the
existing Miyagam branch canal (of the Narmada
canal system from the Sardar Sarovar Project)

are envisaged.

LATEST PROJECT COST: RS 103BN

The surplus water proposed for diversion

through Par-Tapi-Narmada link project will

provide irrigation to a total area of 232,175 ha.,

of which 61,190 ha. is en-route the link canal:

> 10,100 ha. is en-route command in the
reach between Par and Tapi

» 49,820 ha. en-route command in the reach
between Tapi and Narmada

» 630 ha. en-route command under Dabdar
feeder pipelines

» 640 ha. en-route command under Kelwan
feeder pipelines

The command area of five projects proposed

ARABI AN

by the government of Gujarat on the left side
of the canal is about 45,561 ha. to be irrigated
by gravity through a link canal. The tribal area
on the right side of the canal is 36,200 ha.,
which will be irrigated by lift. About 12,514 ha.
of tribal area will also be irrigated directly by
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lift from the proposed six reservoirs. Narmada

water, so saved, will be used to provide irrigation facilities in the
tribal area on the right side of Narmada main canal to the extent
of 23,750 ha. in the Chhota Udepur district and 10,592 ha. in the
Panchmahal district (through lift on substitution basis), and 42,368
ha. in Saurashtra, Gujarat. A provision of about 76 MCM of water

is allocated to meet drinking-water supply to 2.76mn population

in the above areas. Also, a provision of 50 MCM is made for filling
of 2,226 panchayat and village tanks/check dams in the benefitted
areas. The project will also generate about 102 MU of hydropower
from the powerhouses proposed at various dams and the canal fall,

besides providing drinking water to the villages in the region.

The total utilisation through Par-Tapi-Narmada link from six
dams will be 1,330 MCM. However, at a later stage, when the
public hindrance is resolved and the required field survey and
investigations are carried out, the proposed Mohankavchali dam
will also be dovetailed with the Par-Tapi-Narmada link project.

Project Cost & Financial Viability (as

per DPR, 2014-15 prices)

Project (Rs mn) Ken Betwa - |
Total Project Cost - Breakup

Head Works 47,477
Canals and Conveyance system 43,449
Power Installations 1,809
Command Area Development 55
Total 92,790
Financial Viability

Net return from agricultural produce 10,736
Rev from Power sale 612
Rev from Water Supply 710
Others 30
Total revenue 12,088
Annual Cost (depcn, interst etc) 10,761
IRR 10.43%

Source: CWC
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“Major Dams in India"

NAGARJUNASAGAR
«»* Location Gutur (AP) &
Nalgonda (Telangana)
» River Krishna River
«+ Construction started 1955
% Opening date 1967
% Height (ft) 407
% Length (ft) 5,085
% Reservoir Capacity (MAF) 9.1
¢ Surface area (km2) 285

% Installed capacity (MW) 816

BHAKRA NANGAL
< Location Bilaspur (HP)
% River Satluj River
< Construction started 1948
% Opening date 1963
% Height (ft) 741
% Length (ft) 1,700
% Reservoir Capacity (MAF) 7.6
¢ Surface area (km2) 168

% Installed capacity (MW) 1,325

HIRAKUD
«» Location Sambalpur (Odisha)
¢ River Mahanadi River
< Construction started 1948
% Opening date 1957
% Height (ft) 200
% Length (ft) 15,748
% Reservoir Capacity (MAF) 4.8
«» Surface area (km2) NA

% Installed capacity (MW) 350

«» Location Uttarakhand

+ River Bhagirathi River
«» Construction started 1978

% Opening date 2006

< Height (ft) 855

% Length (ft) 1,886

+“* Reservoir Capacity (MAF) 3.2

¢ Surface area (km2) 52

% Installed capacity (MW) 1,000

TUNGABHADRA
«» Location Hospet (Karnataka)
% River Tungabhadra River
«» Construction started 1949
% Opening date 1953
% Height (ft) 162
% Length (ft) 8,035
% Reservoir Capacity (MAF) 2.3
« Surface area (km2) 350

% Installed capacity (MW) 127
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Damanganga-Pinjal Link

Objective and need for the project rehabilitation of population’ clearance from

the Ministry of Tribal Welfare. The Ministry of
Environment & Forest (MOEF) indicated in a letter
in 2008 that the project does not come under

the provision of EIA Notifications, 2006, as it is

The objective of the Damanganga project is to
divert surplus water of the Damanganga river
at Bhugad and Khargihill reservoir to the Pinjal
reservoir in Vaitarna basin (proposed by the

government of Maharashtra) for Mumbai city, in a drinking-water-supply project and hence such

o . environmental clearance is not required.
order to augment the city’s domestic water supply. 9

With the present pace of development of Greater

Mumbai, it is anticipated that there would be
acute shortage of domestic water in the year
2050. As per the assessment of the Municipal
Corporation of Greater Mumbai (MCGM), the S
current (2012) shortage of water supply of 854 7000 7,000
MLD (Million litres per day) will increase to 1700

MLD in 2041 and 2020 MLD by 2060.

(MLD) ® Demand 4 Supply

6,000

5,000

Development timeline
4,000
The feasibility report of the Damanganga-Pinjal o

Link Project was prepared by the NWDA in
November 2004 and circulated to all concerned 200

State Governments and members of Technical o0y

Advisory Committee (TAC) of NWDA. After 0

2012 2041P 2060P
consensus was arrived amongst the Central
Government and concerned States of Gujarat Source: MCGM
and Maharashtra, a tripartite Memorandum of
Understanding (MoU) was signed by the states Constitution of the project

and the Union Government on 3rd May, 2010 at

New Delhi for preparation of the DPR. For this project, the following have been

proposed:

Subsequently, the NWDA took-up various surveys, ) )
studies and investigation works with the help > Bhugad dam is proposed across river
Damanganga near village Bhugad in Trimbak
taluka of Nasik district of Maharashtra. The

surplus water available at Bhugad reservoir is

of expert agencies to complete and submit the
DPR in March, 2014. Thereafter, various obstacles

related to project execution have been cleared.

The Union Minister for Water Resources also held to be transferred to the proposed Khargihil

meeting with the Maharashtra CM at Mumbai on reservoir through a tunnel, which will takeoff

3rd May, 2016 where in Damanganga-Pinjal and from the left flank of the Bhugad reservoir

Par-Tapi-Narmada Link Projects were discussed upstream of Bhugad dam.
among other issues » Khargihill dam is proposed across river Vagh,

. . . a tributary of river Damanganga near village
The project requires ‘“Tehcno Economic Clearance’ y gang 9

from the CWC, and the ‘resettlement and Behadpada in Jawhar taluka of Thane district
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Project Cost & Financial

DAMANGANGA - PINJAL LINK

Viability (as per DPR, 2012-13
prices)

Project (Rs mn) Ken Betwa - |

Total Project Cost - Breakup

Head Works 27,113

Canals and Conveyance system 0

Power Installations 353

Total 27,466

Financial Viability :

Net return from agricultural produce 0 b

Rev from Power sale 69 ;}

Rev from Water Supply 7,253 g .

Others 0

Total revenue 7,322

Annual Cost (depcn, interst etc) 3,762

IRR 16.29% &

Source: CWC b

w

LATEST PROJECT COST: RS 30BN

of Maharashtra. A saddle dam is proposed
on the left flank of the Khargihill reservoir
near village Vavar. The combined surplus

water available at Khargihill reservoir is

to be transferred to the proposed Pinjal

reservoir through a tunnel. The tunnel will | |

pu
o
PINJAL LINK ,: ﬁz
I‘nnmnv R D”E“-" @ UPPER VAI
| PINJAL SITE
o

DAMANGANGA

“\0 BOUNDARIES
w\h
BASIN/SUR-BASIN
I.UWER RIVER
VAITARNA DAM/RESERVOIR

STATE =~ =imrm 1

MINISTRY OF WATER RESOURCES
NATIONAL WATER DEVELOPMENT AGENCY

off take from the left flank of the Khargihill
reservoir upstream of Khargihill dam.

> Pinjal dam is proposed across river Pinjal, a tributary of
Vaitarna river near village Khidse in Wada taluka of Thane

district of Maharashtra. A saddle dam is also proposed.

In addition, two tunnels are proposed:
» Connecting Bhugad reservoir with Khargihill reservoir
» Connecting Khargihill reservoir with Pinjal reservoir

The surplus water available at the proposed Pinjal reservoir,
along with the water to be transferred from proposed
Bhugad and Khargihill reservoirs of the Damanganga
basin, is to be taken up to Mumbai city through a suitable
conveyance system as per the planning of the Municipal

Corporation of Greater Mumbai (MCBM) and
Mumbai Metropolitan Region Development
Authority (MMRDA).

The powerhouses at the toe of both Bhugad
and Khargihill dams are also likely to generate
hydropower by using water proposed to be
released to meet the water requirements

downstream of the respective dam sites.
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SARDAR SAROVAR DAM

— A Classic Case Study

While the NRLP might offer tremendous value proposition,
it will be puerile to underestimate its challenges. To
understand the execution challenges in the constructing of
over 100 dams and 15,000km of canals, one doesn’t need
to go far — the challenges faced and the execution timeline
of the Sardar Sarovar dam in Gujarat is a good example of
how difficult things can get. The project, which has been the
subject of much controversy for decades, is said to be one
of the largest dams in the world. At a length of 1.2km and

a height of 138m, the benefits of this dam will be shared by
MP, Maharashtra, and Gujarat.

The Sardar Sarovar project was the vision of India’s first
deputy prime minister — Sardar Vallabhbhai Patel. The
foundation stone of the project was laid by Jawaharlal Nehru
(India’s first prime minister) on April 5, 1961 — after a detailed
study was carried out on the usage of the Narmada river
water flowing through the states of MP and Gujarat, and into
the Arabian Sea. The DPR prepared led to many disputes
over the distribution of water among three states — Gujarat,
Maharashtra and MP. Consequently, a Narmada Water
Dispute Tribunal (NWDT) was created in 1969, to resolve the
water sharing disputes.

After studying multiple reports and negotiations, the NWDT
in 1979 proposed thatout of the 35BCM of water available
from the dam, MP would receive 65%, Gujarat 32%, and
Rajasthan and Maharashtra the remaining 3%. The Planning

Commission approved the project in 1988.

As the project was being planned, it caught the attention of

social activists who were not happy with the environmental
and social damages caused by the dam. Leading the
protests was Medha Patkar, who visited the site of the dam
in 1985, and started a movement against the project called
the Narmada Bachao Andolan that went on to acquire

international attention.

At that time, the project was funded by World Bank, which
had granted a loan of US$ 300mn. However, the constant
agitations forced the World Bank to set up a committee to
review the project. It concluded that the assessments made
for the project by the Indian government were inadequate,
and eventually the loan was cancelled on March 31, 1993.

However, after several years of deliberation the Supreme
Court allowed the construction of the dam to proceed,
provided it met with certain conditions (primarily related to
rehabilitation of displaced people) for every Sm increase in
the height of the dam.

Eventually, 56 years after its foundation stone was laid, the
dam was inaugurated by the current PM Narendra Modi (on
September 17, 2017). The dam has a height of 139 metres
and usable storage of 7.7 (MAF) of water. The project will
irrigate more than 18,000 sq. km (6,900 sqg. miles), most

of it in drought-prone areas of Kutch and Saurashtra, and
generate 1,450MW of hydropower.
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Sardar Sarovar dam was constructed for Rs 600bn

and led to displacement of 70,000 people. The
NRLP is expected to cost Rs 11trn, and will lead to
displacement of much higher number of people. If
the SSD took 56 years after its foundation stone was
laid — one can imagine the timeline for the execution
of the entire NRLP. However, the experience of
having dealt with protests and rehabilitation issues
in SSD, should hopefully help pre-empt issues and

prevent too many delays.

Sardar Sarovar Dam - The Timeline

1946 Plan for hamessing the river for irrigation and power generation
in Narmada basin

Apr'61  Foundation stone laid by Jawaharlal Nehru

1964 Gol forms a committee (under late Dr Khosla) to resolve water
sharing dispute between Gujarat and MP

1965 Khosla committee recommends dam height of 5001t (152.44m),
for which MP government does not agree

1969 Narmada Water Dispute Tribunal (NWDT) created by Gol, to
decide the fate of the project

1979 NWDT gives its verdict for the 35bn cubic metre water to be
shared between MP (65%), Gujarat (32%) and Rajasthan & Maha-
rashtra (3%)

1988 Planning Commission approves the project

1989 Medha Patkar starts Narmada Bachao Andolan, citing environ-
ment and social conditions violation

1993 Government cancels loan authorized by the World Bank, citing
inadequate assessment in sanctioning project

1999to  Through various Supreme court decisions, and Narmada Control

2017 Authority (NCA), the height of dam was raised from 80m (260ft)
to 138.68m (455 ft).

Sep'17  Sardar Sarovar Dam inaugurated by Narendra Modi

SARDAR SAORVAR DAM

+ Location Navagam (Gujarat)

< River Narmada
« Construction started 1961

+ Opening date 2017

«» Construction cost Rs 600BN
« Height (ft) 535

« Length (ft) 3,970
+¢ Reservoir Capacity (MAF) 1.7

«+ Catchment area (km2) 88,000
+% Installed capacity (MW) 1,450

Benefits of the Sardar Sarovar Dam

> Guijarat: 17,920 km2; spread over 12 districts, 62 talukas
and 3,393 villages (75% of which is drought prone)

» Rajasthan: 730 km2; in the arid areas of Barmer and
Jalore districts

» The dam will provide flood protection to riverine reaches
measuring 30,000 ha (74,000 acres) covering 210 villages
and Bharuch city and a population of 400,000 in Gujarat.

The project has the potential to feed as many as 20 million
people, provide domestic and industrial water for about 30
million, employ about 1 million, and provide valuable peak
electric power in an area with high unmet power demand
(farm pumps often get only a few hours of power per day).
It will also provide flood protection to riverine reaches
measuring 30,000 ha. covering 210 villages and Bharuch city
and a population of 0.4mn in Gujarat. In addition, recent
research shows substantial economic multiplier effects
(investment and employment triggered by development)
from irrigation development. Set against the future of about
70,000 project affected people, even without the multiplier
effect, the ratio of beneficiaries to affected persons is well
over 100:1

The benefits of the dam as listed in the Judgement of the
Supreme Court of India in 2000:

The argument in favour of the Sardar Sarovar Project is that
the benefits are so large that they substantially outweigh

the costs of the immediate human and environmental
disruption. Without the dam, the long term costs for people
would be much greater and lack of an income source for
future generations would put increasing pressure on the
environment. If the water of the Narmada river continues to
flow to the sea unused, there appears to be no alternative to
escalating human deprivation, particularly in the dry areas of
Gujarat.

1-30Nov 2017

GROUND VIEW 29



Source: CWC

CONCLUSION

Project cost and funding

The NRLP is still in a nascent stage. DPRs of most links

are yet to be finalised and submitted. However, since the
feasibility reports for most links are ready, the CWC can
come up with a rough estimate of the total cost involved

in executing a project. As per the CWC, the total cost of

the 30 links was estimated to be Rs 5.6trillion in 2002-03
prices — or Rs 11.4trillion in 2015 prices. An investment of
this magnitude has to be considered from the perspective of
direct and indirect benefits to be accrued over the execution

period and beyond.

NRLP total project cost estimate (2002-03
prices)

Component Cost (Rs trillion)
Peninsular Component 1.9
Himalayan Component 38
Total Original Cost 5.6
New Estimated Cost (2015 prices) 11.4

Apart from the direct benefits - (1) providing relief from
recurring floods/droughts, (2) adding 35mn ha. to the
irrigated land in the country, and (3) adding about 30GW
of hydro power capacity — the project is expected to have
significant indirect benefits. Likely to be executed over the
next 10-15 years, this project alone could be the biggest
boost to construction, cement, and iron/steel industries — in
addition to the employment opportunities it will generate

over its execution period.

» Second, irrigation is a state subject — so majority of
the expenditure for this project would be borne by
beneficiary states. A look at the irrigation expenditure
and the FY18 outlay of India’s states (from the state
budgetary documents) reveals that the top-15 states
in India spent Rs 790bn in FY17 on irrigation and are
planning to spend Rs 980bn in FY18. If these states are
already spending about a trillion rupees on irrigation, it is
plausible to expect them to continue doing so over the
next 10 years — that too on a project with bigger direct/
indirect benefits.

» Third, the centre is expected to provide additional
financial support for executing this project to
participating states. It might also seek funding from
foreign sources such as the World Bank or the ADB,
which are open to funding development projects like

these.

States’ Annual Irrigation Layout (Top-15)

An investment of Rs 11.4trillion appears
to be MASSIVE. But broken down into
parts and by funding sources, the task
appears achievable

> First, the project will probably be executed over the
next 10 years (best-case), which translates into an annual
investment of Rs 1trillion — a figure that appears more

attainable.

States (Rs bn) FY14 FY15 FY16 FY17 FY18BE*
AP 31.0 42.9 45.8 744 120.6
Bihar 18.0 16.5 19.4 16.9 31.0
Chhattisgarh 16.8 15.4 234 22.0 25.7
Gujarat 67.8 76.5 83.1 80.7 94.0
Haryana 9.1 9.7 54 6.1 8.3
Karnataka 63.8 77.8 74.0 90.0 133.0
MP 454 1.3 64.8 83.0 94.0
Maharashtra 78.8 70.1 85.8 84.5 55.5
Orissa 221 28.5 40.6 57.0 70.5
Punjab 36 6.6 75 15.8 8.7
Rajasthan 10.8 12.7 13.9 20.2 24.0
Tamil Nadu 9.7 124 10.8 15.0 29.0
Telangana 95.4 145.6 226.7
Uttar Pradesh 29.6 40.9 58.1 66.1 40.9
West Bengal 7.2 13.7 21.8 13.7 22.0
Total 4138 4649 6498  791.0 9839

Source: State Budgetary Document (*BE = Budgetary Estimates)
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CONCLUSION

he NRLP is a highly ambitious
project, but with its heart in the
right place. The project aims to
assuage the recurring problem
of floods and droughts in India, while
adding significant irrigable land and
hydropower capacity in the process. The
project has been floating around various
departments over five decades, but for
the first time, the Indian government
is taking concrete steps to ensure its
execution.

With a capital outlay of Rs 11trillion

over the next decade, the NRLP can
provide a huge boost to the construction
sector. This enormous opportunity

could potentially lead to the birth of

new construction companies - a la the
irrigation boom in Andhra Pradesh in

the late 1990s, which triggered the rise
of many Hyderabad-based construction
companies (some of whom have survived,
and become big diversified players).
Simultaneously, it will generate an
unprecedented demand for cement

and iron/steel, and generate enormous
temporary (over 10 years) and permanent
employment.

While the benefits are immense, the
challenges are daunting too. The project
requires massive political will and
financial capital. The latter might not be
an insurmountable problem, given the
huge irrigation budget of various states
and the new sources of foreign funding
that have recently started favouring
big-ticket infrastructure projects in India.
However, building political consensus
remains arduous. The government is
taking the right steps by approaching the
project in a piecemeal manner - plucking
low-hanging fruit (projects in states that
have NDA in power). The hope is that the
currently reluctant state governments,
after seeing the positive results of
execution in other states, will eventually
come on board. After all, there is only one
thing that can persuade political parties
to execute welfare projects in India -

not the prospect of development of its
people, but an assurance of their votes.
This project, directly benefiting the highly
electorally important rural population,
certainly provides that assurance.
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Appendix: India - A Unique Topography

India Climatic Disasters
Risk Map

Disaster risk zones

India - Rainfall distribution

SW Monsoon Rainfall
June-September 2017
(Real Time)

2040

EXCESS (>19%)

NORMAL (-19% TO +19%)
DEFICIENT (-20% TO -59%)
SCANTY(<=-60%)

All India Areaweighted Rainfall

A
IIIQ\‘.

8413 887.5 -5
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Excess : 05 Deficient: 06

Source:India Meteorological Dept

Source: CWC

Basin Code  Basin Name
1 Indus
2a Ganga
2b Brahmaputra
2 Barak and others

3 Godavari
Krishna

5 Cauvery

6 Subernarekha

7 Brahmani - Baitarni

8 Mahanadi

9 Pennar

10 Mahi

n Sabarmati

12 Narmada

13 Tapi

14 Tapi - Tadri

15 Tadri - Kanyakumari
Mahanadi - Pennar

\§R. LANKA® 17 Pennar - Kanyakumari
18 Kutch - Saurashtra (Luni)

INDIAN OCEAN |

India - Major Crops

Major Crop Areas

R[] Roe P Pulsos
w I weat S Sugarcano
3 [ Jowar taorghum 3 e
8 [ Baya (mitet) € Goconut
€ Comon
] Forem oo vt T Tea

[] Sparse vogetation

Note: Aveas with two predaminate crops
are shown by Mernade bands

- Winter flow
~—— Southwest Monscon

Source: MOSPI
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Hon’ble Shri Nitin Gadkari

Union Minister for Road Transport & Highways, Shipping,
Water Resources, River Development and Ganga Rejuvenation

? A -
‘*E‘\\—‘\\‘\\\\‘H\h \ $

2]

-

Seldom has a politician been admired by the public, opposition and media alike, as the current
Union Minster for Road Transport and Highways, Shipping and Water Resources, River Development
& Ganga Rejuvenation - Shri Nitin Gadkari. He is a known visionary and an able executioner.
Ever since he has taken charge of the Ministry of Roads and Shipping, the sectors have seen
unprecedented activity. The mega projects under his supervision - Bharatmala, Sagarmala, Water
transport, National River Linking Project and Ganga Rejuvenation - promise to transform the
infrastructure of this country like never before. We remain grateful to his ministry for letting us
host him for an exclusive interactive session, with the premier investors (public and private) of the

country on 2nd November 2017. Some excerpts from the enlightening discussion:
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Your Partner In Finance

Infrastructure

A lot has been‘@e, more on the anvil

Hon'ble

of Honour -

ri Nitin Gadkari

Minister for Road Transport & Highways,
Water Resources, River Development & Shipping

an in-charge of the massive investment push from the Government

¥

l WATER RESOURCES )

Q: So we have heard about the mega programme -
Bharatmala Paryojna — which envisages construction of
35,000km with capex of Rs 5.35 trillion, over the next
five years. The question everyone wants to be answered
is what is the source of funding for the same.

A: Bharatmala Paryojna is a project for developing 65,000km
of corridors, highways, and expressways. Out of this, the
development of 34,800km will be taken up in Phase-1 at an
investment of Rs 5.35trillion. The development of DPRs for
25,000km is being taken up now. We will complete Phase-1
by 2022, and should wrap up awarding of projects before
2019. Phase-2 will entail 30,600km of road upgradation.

We will take up work on expressways and economic corridors
first. We plan to have around 50 economic corridors with

a total length of 9,000km. In Bharatmala, we will have 45
bypasses and 28 ring-roads. For the first time, for timely
work completion, we will use pre-cast sections to construct
over 1000 bridges. Under Bharatmala, project stretches have
been identified through detailed origin-and-destination
studies, freight-flow projections, and geo-mapping. The
Bhaskaracharya Institute for Space Applications and Geo-
Informatics helped us to identify these stretches.

Bharatmala’s funding will not be a problem, because we have

multiple sources:
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® NHAI earns an annual toll income of about Rs 100bn.

® NHAI is rated AAA - and can raise money through NHAI

bonds, which it does every year.
® We plan to tap the capital markets to raise ~Rs 700bn.

® We plan to monetize 104 road projects for about Rs
1.25trillion — and the first tranche of 10 projects (Rs 65bn)
is likely to be monetized soon.

® Our annual budgetary support has been about Rs 650-
700bn, with an increase of 10-20% every year — and this
should continue. However, | plan to ask the Ministry of
Finance for higher allocation.

® |astly, we intend to deploy models such as BOT and
HAM in order to lower NHAI's capital requirement.

Our capital markets have a very high appetite for
infrastructure players. We recently came out with Cochin
Shipyard's public issue. We were asking only for Rs 15bn,
but the IPO was subscribed 76 times — the market was ready
to give us Rs 1.26trillion! NHAI is three to four times more
financially stronger than Cochin shipyard — so | believe there
should be good demand for NHAI too.

Besides, | want the common people to participate and
benefit from the infrastructure development of our country.
We plan to offer NHAI bonds, which will provide the holders
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Overall, my department has a target to spend Rs 25trillion over the next five years
- in roads, shipping, and water resources. This will create over 10mn jobs and

contribute 2-3% to the GDP of the country.

with 7.25-7.50% interest — which is more than the current
fixed-deposit rate — with a higher rate for senior citizens.
By subscribing to these bonds, the common people of this
country will earn more on their savings and get a chance
to participate in the development of infrastructure of the

country.

The problem with the current situation is that our interest
rates are very high — too high to make projects feasible. IRR
expectations from various projects are also elevated. Hence,
we are looking at various overseas financing options where
we can fund the projects at a much lower cost (than what the
current banking system provides).

Q: Land acquisition has been one of the major problems
for the road sector. Even today, various projects are stuck
because of this. Do you foresee this becoming a problem
while executing Bharatmala - and how do you intend to
overcome it?

A: | don't agree that land acquisition is still a problem.

Over the last three years, we have done a lot to improve
processes — especially in land acquisition. In 2014 (when the
NDA government came into power), over 100 projects were
stuck due to various reasons — by simplifying the process and
with steps such as premium rescheduling, equity infusion,
and retendering projects, we have revived all these stuck
projects. In fact, we have tried to get faster land clearances

for projects that were stuck due to land acquisition.

As of today, we have a policy of not awarding any project
unless we have acquired 80% land for the project. With

this policy, you can see how land acquisition will not be a
problem. The compensation that we give for acquiring land is
also very high. You won't believe this, but these days, people
are coming to our department and asking us to acquire their

land for our projects.

In fact, at this very moment, we have Rs 20bn deposited with
the Maharashtra state government and Rs 8bn with the Uttar
Pradesh government for land acquisition. There could be few

exceptional cases where problems crop up — but otherwise,

Y
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land acquisition is not a problem anymore.

Q: You have placed a lot of emphasis on electric vehicles
and electrification of public transport. Do you think

that technology is advanced enough for this to be
commercially viable?

A: If you take the example of your city - Mumbai. Here,

the cost of running BEST (Brihanmumbai Electric Supply

and Transport) buses is Rs 110 per km. Compared to this,

an electric bus will cost Rs 65 per km. In Nagpur, we are
running buses on ethanol and they cost us only Rs 70 per
km. Electric-vehicle technology has already reached a stage
where it can be put into commercial use, especially for public
transport.

It is very simple really — electric vehicles offer you an
alternative that is indigenous, cost effective, environment
friendly, and an import substitute. By using these vehicles, we
provide a boost to local manufacturing, reducing operating
costs, reducing pollution, and reducing our dependency on
oil imports. The benefits are manifold.

In Nagpur, we already have 200 e-taxis running through the
city and we have also built over 80 charging stations. For
electric vehicles, charging stations are very important. We
are talking with IOC, HPCL, etc., - to open charging stations
at their petrol pumps. Small vehicles such as two-wheelers,
one can even charge them at home. For larger vehicles and
longer travel, you need regular charging stations.

We are trying to promote e-rickshaws and e-buses in a big

way. We already have over 150,000 e-rickshaws running in

the country. We are also looking for funding from foreign

banks, to procure e-buses.

Q: What kind of incentive are we providing to promote
production of indigenous electric vehicles?

A: | think the incentives are already there in the system. There
is 12% GST on electric/hybrid vehicles — which is one of the
lowest. The power tariffs are at an all-time low — as low as Rs
2.5/unit. | think those are enough incentives and any more

are not required.

Q: Are you considering a regulator for the road sector
- so that investors, especially foreign investors become
more confident about investing in the sector?

A: No, | will not allow any regulator in any of my
departments. | do not want a body that does not have even
1% stake in anything to make decisions for my sector. |
want decisions to be taken fast, and | do not believe that a

regulator will help that cause. We have already seen what

For me, the argument is very simple -
electric vehicles offer you an alternative
that is indigenous, cost effective,
environment friendly, and import
substitute.
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regulators have done in other sectors such as power and
airports. For my departments, we have arbitration procedures
in place. We have also made 75% payments mandatory if a
developer wins the arbitration. After all this, | don’'t believe

there is a need for a regulator — not in my departments.

Q: As a minster for transport, you have emphasised
improving the environment and safety of Indian roads by
scrapping old vehicles. Can you take us through what is
being done on that front?

A: Road accidents is a very big problem in India. Every year,
there are 500,000 accidents and 150,000 deaths due to road
accidents. We need to reduce this. Additionally, 68% of all
vehicular pollution is caused by commercial vehicles that

are more than 15 years old. This is why we are formulating a
transport policy that deals with the scrapping of old vehicles.
We have proposed that owners who offer their vehicles for
scrapping will receive a ‘scrap certificate’, which they can
use to part-finance their new vehicles. So for example, if you
bought a truck for Rs 15 lakhs (Rs 1.5mn), and 12 years later
you offer it for scrap, you will receive a certificate of let's say
Rs 2-3 lakhs (Rs 200,000-300,000). You can use this certificate

to waive off that amount from your new truck purchase.

The policy is with the finance ministry for the last 4-5 months,
primarily as they are assessing the GST angle. But | am sure
we will be able to implement this policy very soon — which
will lead to reduction of pollution and road accidents across

the country.

Q: Inland water transport is one area that has seen much

action under your tenure. Why are we focussing so much
on water transport when the condition of roads and
railways itself need improvement?

A: Auto sales in India are growing at the rate of 22% every
year. This is clearly not sustainable. Any amount of roads we
build or upgrade will not be sufficient to provide for this kind
of growth. Hence, we have to provide a better and more

economical substitute for road transport.

To give you an example, road transport costs Rs 2.58 per-
tonne per-km as compared to Rs 1.4 for railways and only

Rs 1.06 for waterways. Clearly, water transport is much more
cost effective and efficient than roads and railways. It is also
environment friendly and reduces the load on our railways
and highways network. In India, logistics costs are as high

as 18% of total costs as compared to 12% in Europe and
only 8% in China. If we were to move our entire logistics to
waterways (which | know is not possible), our costs will fall to
6%. As a transport minister, | am sorry to say this to investors
in the roads sector — but my priority is first waterways, then

railways, and lastly — roads.

We are actively working towards this goal. India has 111
rivers and 20,000km of waterways. We are planning to
convert a large part of these into navigable waterways.
Already, work on the 1,080km Allahabad to Haldia waterway
is going on. Simultaneously, waterways are sanctioned in
Goa, Mumbeai, on the Brahmaputra River, and many more
across the country. By December (2017), we intend to start
work on 10 inland waterways. Just yesterday, we moved
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240,000 tonnes of steel from Vizag to Allahabad through

inland waterways.

Q: There is another ministry that you have recently been
given charge of — water resources. We understand there
are mega projects like Rivers Inter-linking and Ganga
Rejuvenation under this ministry. What can we expect
now that you are at the helm?

A: You see, that's the thing! | went to the PM to tell him
about some problems that my (road transport) departments
were facing and he gave me this additional duty (chuckles).
But on a serious note, we are executing things in this
segment as well. For example, in rivers inter-linking projects,
we will be awarding work on three projects — one in MP and
two others in Maharashtra, worth Rs 1trillion, in the next few
months. On other links, too, work is progressing. The farmers
of this country will benefit immensely from this project
(floods and droughts will reduce). My target is to double the
current irrigated land in the country, by 2022.

On the Ganga River front, the earlier minister has also done a
commendable job — out of the 97 projects planned, 90 have
been awarded. We are planning to retender 55 old projects

and award 300 projects to purify the river water.

Q: You have placed a lot of emphasis on electronic
tolling, which saves time and fuel, apart from reducing
pollution. What is the progress on that?

A: From 1st December 2017, all new commercial vehicles are
mandated to have a pre-fixed ETC tag. There are around 8-9
technologies that we are considering for reading the cards
and automatically weighing the commercial vehicles, so that
the time at the toll plazas is drastically lowered. We have
already tagged over 1.7mn old vehicles with ETC tags, and

the process is going on. We are also in the process of tying

up with various banks to implement this. All these systems
should be in place by March 2018.

Q: Sir we have had a wonderful discussion, where you
have given a great perspective on the mammoth changes
we can expect in the infrastructure of this country. As
the last question, on a personal note, if | can ask — how
do you manage multiple things so efficiently while
maintaining a balance between work and family?

A: [Laughs] | am a simple farmer from Maharashtra. Many
people think that | am a technology person, or have
knowledge about infrastructure and all. But | am a simple
commerce graduate, and my passion is farming. But we all
are working, day and night, because we want to work for
the country - as we have been given this opportunity by the
people of this country.

| believe in making quick and fast decisions. | believe

that you either take decisions, or you can go for surveys,
committees, and meetings. It is not that we do not do
surveys or research for our projects — for example, the

entire Bharatmala project has been planned on the basis of
extensive research. However, decision-making has to be very
fast — | try to do this, and believe that this approach works
best.

| believe in making quick and fast
decisions. | believe that you either take
decisions, or you can go for surveys,
committees, and meetings.

So, | am also the head of a government committee that has
the responsibility to resolve any inter-ministerial disputes.

If there is any trouble between two ministries, they are
‘supposed’ to come to me for a resolution. However, because
of my reputation for taking quick decisions, they end up
resolving disputes on their own and usually tell me that there
is no problem [laughs].

So fast decision making is the key here, and that is all | try to
do. I am not highly educated, and don't have much technical
knowledge about roads or infrastructure. But | have the
desire to do something good for the country, and that is what

drives me and helps me to maintain a balance.
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Indian Economy - Trend Indicators

Monthly Economic Indicators

Growth Rates (%) Aug-16  Sep-16  Oct-16 Nov-16 Dec-16 Jan-17  Feb-17 Mar17  Apr-17 May-17 Jun-17  Jul-17 Aug-17  Sep-17

IIP 4.9 5.7 4.9 5.7 2.6 38 1.9 38 3.2 2.8 -0.2 0.9 43

PMI 52.6 52.1 54.4 52.3 49.6 50.4 50.7 52.5 52.5 51.6 50.9 47.9 51.2 51.2
Core sector 3.1 5.3 7.1 32 5.6 34 0.6 53 28 4.1 0.8 2.6 4.9

WPI 1.1 1.4 1.3 1.8 2.1 43 5.5 5.1 39 2.1 0.9 1.9 32 26
CPI 5.0 4.4 4.2 36 34 3.2 37 38 3.0 2.2 2.4 33 33 -0.6
Money Supply 10.3 121 10.9 8.5 6.2 6.4 6.5 7.3 6.2 7.0 7.4 7.1 7 6
Deposit 9.2 1.3 9.8 15.3 14.5 13.2 12.1 1.2 9.7 10.3 10.5 9.8 9.7 8.1
Credit 9.6 1.2 8.8 4.7 4.7 4.6 4.4 47 39 47 5.6 5.79 5.89 6.5
Exports -0.3 4.6 9.6 2.3 5.7 43 17.5 27.6 19.8 8.3 44 39 10.3 25.7
Imports -14.1 2.5 8.1 10.4 0.5 10.7 21.8 453 49.1 331 19.0 15.4 21.0 18.1
Trade deficit (V0 1.7 -8.3 -10.2 -13.0 -10.4 9.8 -8.9 -10.4 -13.2 -13.8 -13.0 114 -11.6 9.0
Net FD| UsDEm 4.4 4.6 24 45 2.7 38 1.1 0.6 1.8 38 1.6 4.0 8.6

Flf (UsBn) 1.0 3.0 -1.8 -5.5 4.0 0.4 2.5 9.0 2.7 47 47 4.6 33 0.6
ECB(UsDEr) 32 2.5 1.8 0.5 2.8 1.8 2.2 33 1.7 1.1 1.6 1.9 1.6

Dollar-Rupee 67.0 66.6 66.8 68.4 67.9 67.9 66.7 64.9 64.2 64.5 64.6 64.2 63.9 65.3
FOREX Reserves VS0&n 3668 3720 3672 3653 3603 3616 3628 3700 3727 3788 3865 3929 3946 3997
NRI Deposits Vs0Enm 130.1 130.0 124.4 1131 109.8 110.1 111.6 1169 1172 117.5 118.1 119.2 1185

Quarterly Economic Indicators

Balance of Payment (U2 Q1FY16 Q2FY16 Q3FY16 Q4FY16 Q1FY17 Q2FY17 Q3FY17 Q4FY17 Q1FY18
Exports 68.0 67.6 64.9 65.8 66.6 67.4 68.8 774 73.7
Imports 102.2 104.7 98.9 90.6 90.5 93.1 102.0 107.1 114.9
Trade deficit -34.2 -37.2 -34.0 -24.8 -23.8 -25.6 -33.3 -29.7 -41.2
Net Invisibles 28.0 28.6 26.9 24.4 234 222 253 263 26.9
CAD -6.1 -8.6 -7.1 -0.3 -0.4 -34 -8.0 -35 -14.3
CAD (% of GDP) 1.2 1.7 1.3 0.1 0.0 0.0 1.4 0.6 2.4
Capital Account 18.6 8.1 10.9 35 7.2 12.8 6.1 10.4 254
BoP 11.4 -0.9 4.1 33 7.0 8.5 -1.2 7.3 11.4
GDP and its Components ("% Q1FY16 Q2FY16 Q3FY16 Q4FY16 Q1FY17 Q2FY17 Q3FY17 Q4FY17 Q1FY18
Agriculture & allied activities 26 2.3 -2.1 1.5 2.5 4.1 6.9 5.2 23
Industry 7.1 9.2 12.0 11.9 9.0 6.5 7.2 5.5 1.5
Mining & Quarrying 11.2 12.2 11.7 10.5 -0.9 1.3 1.9 6.4 -0.7
Manufacturing 8.5 9.3 13.2 12.7 10.7 7.7 8.2 5.3 1.2
Electricity, Gas & Water Supply 2.5 5.7 4.0 7.6 10.3 5.1 7.4 6.1 7.0
Services 8.3 9.0 9.0 9.4 8.2 7.4 6.4 5.7 7.8
Construction 4.8 1.6 6.0 6.0 3.1 43 34 -3.7 2.0
Trade, Hotel, Transport and Communications 10.6 8.3 10.1 12.8 8.9 7.7 8.3 6.5 11.1
Finance, Insurance, Real Estate & Business Services 10.2 13.0 10.5 9.0 9.4 7.0 33 2.2 6.4
Community, Social & Personal Services 6.3 7.2 7.5 6.7 8.6 9.5 10.3 17.0 9.5
GDPat FC 7.8 8.2 7.3 8.7 7.6 6.8 6.7 5.6 5.6
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Annual Economic Indicators and Forecasts

Indicators Units FY9 FY10 FY11 FY12 FY13 FY14 FY15 FY16E FY17E FY18E
Real GDP/GVA growth % 6.7 8.6 8.9 6.7 6.0 5.6 7.1 19 6.6 7.0

Agriculture % 0.1 0.8 8.6 5.0 1.5 42 0.2 0.7 49 6.5

Industry % 4.1 10.2 8.3 6.7 5.0 4.5 6.5 10.2 7.0 6.4

Services % 9.4 10.0 9.2 7. 6.1 8.2 9.4 9.1 6.9 74
Real GDP Rs Bn 41587 45161 49185 52475 85992 90844 97190 104905 111854 119694
Real GDP US$ Bn 908 953 1079 1096 1694 1581 1589 1603 1667 1841
Nominal GDP Rs Bn 56301 64778 77841 87360 99466 112366 124451 136820 151837 167324
Nominal GDP US$ Bn 1229 1367 1707 1824 1828 1859 2035 2090 2264 2574
WPI (Average) % 8.1 3.8 9.6 8.7 1.4 6.0 2.0 2.5 37 2.5-3
CPI (Average) 9.0 124 10.4 8.3 10.2 9.5 6.4 4.9 4.5 2.5-3
Money Supply % 20.5 19.2 16.2 15.8 13.6 13.5 12.0 10.3 7.3 9.5
CRR % 5.00 5.75 6.00 4.75 4.00 4.00 4.0 4.0 4.0 4.0
Repo rate % 5.00 5.00 6.75 8.50 7.50 8.00 7.50 6.75 6.25 5.75-6
Reverse repo rate % 3.50 3.50 5.75 7.50 6.50 7.00 6.50 5.75 5.75 5.5-5.75
Bank Deposit growth % 19.9 17.2 15.9 135 14.2 14.6 12.1 9.7 11.2 11.0
Bank Credit growth % 17.5 16.9 215 17.0 141 13.5 12.5 10.7 47 7.0
Centre Fiscal Deficit RsBn 3370 4140 3736 5160 5209 5245 5107 5328 5343 5465
Centre Fiscal Deficit % of GDP 6.0 6.4 48 5.7 5.2 4.6 4.1 39 3.5 3.2
State Fiscal Deficit % of GDP 24 2.9 2.1 1.9 2.0 2.2 2.6 3.6 3.0 35
Consolidted Fiscal Deficit % of GDP 8.4 9.3 6.9 7.6 6.9 7.1 6.6 7.5 6.5 6.7
Exports US$ Bn 189.0 182.4 2511 309.8 306.6 318.6 3167 2664 280.1 296.9
YoY Growth % 13.7 -3.5 37.6 234 -1.0 3.9 -0.6 -15.9 5.2 6.0
Imports US$ Bn 308.5 300.6 381.1 499.5 502.2 466.2 460.9 396.4 392.6 443.6
YoY Growth % 19.7 -2.5 26.7 311 0.5 7.2 1.1 -14.0 -1.0 13.0
Trade Balance US$ Bn -119.5 -118.2 -129.9 -189.8 -195.6 -147.6 -144.2 -130.1 -112.4 -146.7
Net Invisibles US$ Bn 91.6 80.0 84.6 11.6 107.5 115.2 116.2 107.9 971 104.6
Current Account Deficit US$ Bn 219 -38.2 -45.3 -78.2 -88.2 -324 -21.9 222 153 -42.1
CAD (% of GDP) % -2.3 -2.8 2.6 4.2 4.7 1.7 1.4 1.1 -0.7 1.6
Capital Account Balance US$ Bn 78 51.6 62.0 67.8 89.3 48.8 90.0 4.1 36.5 66.4
Dollar-Rupee (Average) 45.8 47.4 45.6 47.9 544 60.5 61.2 65.5 67.0 64.5

Source: RBI, CSO, CGA, Ministry of Agriculture, Ministry of commerce, Bloomberg, PhillipCapital India Research
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Disclosures and Disclaimers

PhillipCapital (India) Put. Ltd. has three independent equity research groups: Institutional
Equities, Institutional Equity Derivatives and Private Client Group. This report has been prepared by
Institutional Equities Group. The views and opinions expressed in this document may or may not
match or may be contrary at times with the views, estimates, rating, target price of the other equity
research groups of PhillipCapital (India) Put. Ltd.

This report is issued by PhillipCapital (India) Pvt. Ltd. which is regulated by SEBI. PhillipCapital
(India) Pvt. Ltd. is a subsidiary of Phillip (Mauritius) Pvt. Ltd. References to "PCIPL" in this report shall
mean PhillipCapital (India) Pvt. Ltd unless otherwise stated. This report is prepared and distributed
by PCIPL for information purposes only and neither the information contained herein nor any opin-
ion expressed should be construed or deemed to be construed as solicitation or as offering advice
for the purposes of the purchase or sale of any security, investment or derivatives. The information
and opinions contained in the Report were considered by PCIPL to be valid when published. The
report also contains information provided to PCIPL by third parties. The source of such information
will usually be disclosed in the report. Whilst PCIPL has taken all reasonable steps to ensure that this
information is correct, PCIPL does not offer any warranty as to the accuracy or completeness of such
information. Any person placing reliance on the report to undertake trading does so entirely at his
or her own risk and PCIPL does not accept any liability as a result. Securities and Derivatives markets
may be subject to rapid and unexpected price movements and past performance is not necessarily
an indication to future performance.

This report does not have regard to the specific investment objectives, financial situation and
the particular needs of any specific person who may receive this report. Investors must undertake
independent analysis with their own legal, tax and financial advisors and reach their own regarding
the appropriateness of investing in any securities or investment strategies discussed or recommend-
ed in this report and should understand that statements regarding future prospects may not be
realized. In no circumstances it be used or considered as an offer to sell or a solicitation of any offer
to buy or sell the Securities mentioned in it. The information contained in the research reports may
have been taken from trade and statistical services and other sources, which we believe are reliable.
PhillipCapital (India) Put. Ltd. or any of its group/associate/affiliate companies do not guarantee that
such information is accurate or complete and it should not be relied upon as such. Any opinions
expressed reflect judgments at this date and are subject to change without notice

Important: These disclosures and disclaimers must be read in conjunction with the research
report of which it forms part. Receipt and use of the research report is subject to all aspects of these
disclosures and disclaimers. Additional information about the issuers and securities discussed in
this research report is available on request.

Certifications: The research analyst(s) who prepared this research report hereby certifies that the
views expressed in this research report accurately reflect the research analyst's personal views about
all of the subject issuers and/or securities, that the analyst have no known conflict of interest and
no part of the research analyst's compensation was, is or will be, directly or indirectly, related to the
specific views or recommendations contained in this research report. The Research Analyst certifies
that he /she or his / her family members does not own the stock(s) covered in this research report.

Independence: PhillipCapital (India) Pvt. Ltd. has not had an investment banking relationship
with, and has not received any compensation for investment banking services from, the subject
issuers in the past twelve (12) months, and PhillipCapital (India) Pvt. Ltd does not anticipate
receiving or intend to seek compensation for investment banking services from the subject issuers
in the next three (3) months. PhillipCapital (India) Pvt. Ltd is not a market maker in the securities
mentioned in this research report, although it or its affiliates may hold either long or short positions
in such securities. PhillipCapital (India) Pvt. Ltd does not hold more than 1% of the shares of the
company(ies) covered in this report.

Suitability and Risks: This research report is for informational purposes only and is not tailored
to the specific investment objectives, financial situation or particular requirements of any individual
recipient hereof. Certain securities may give rise to substantial risks and may not be suitable for
certain investors. Each investor must make its own determination as to the appropriateness of any
securities referred to in this research report based upon the legal, tax and accounting considerations
applicable to such investor and its own investment objectives or strategy, its financial situation and
its investing experience. The value of any security may be positively or adversely affected by changes
in foreign exchange or interest rates, as well as by other financial, economic or political factors. Past
performance is not necessarily indicative of future performance or results.

Sources, Completeness and Accuracy: The material herein is based upon information obtained
from sources that PCIPLand the research analyst believe to be reliable, but neither PCIPL nor the
research analyst represents or guarantees that the information contained herein is accurate or
complete and it should not be relied upon as such. Opinions expressed herein are current opinions
as of the date appearing on this material and are subject to change without notice. Furthermore,
PCIPLis under no obligation to update or keep the information current.

Copyright: The copyright in this research report belongs exclusively to PCIPL. All rights are
reserved. Any unauthorized use or disclosure is prohibited. No reprinting or reproduction, in whole
orin part, is permitted without the PCIPL's prior consent, except that a recipient may reprint it for
internal circulation only and only if it is reprinted in its entirety.

Caution: Risk of loss in trading/investment can be substantial and even more than the amount/
margin given by you. Investment in securities market are subject to market risks, you are requested
to read all the related documents carefully before investing. You should carefully consider whether
trading/investment is appropriate for you in light of your experience, objectives, financial resources
and other relevant circumstances. PhillipCapital and any of its employees, directors, associates,
group entities, or affiliates shall not be liable for losses, if any, incurred by you. You are further
cautioned that trading/investments in financial markets are subject to market risks and are advised
to seek independent third party trading/investment advice outside PhillipCapital/group/associates/
affiliates/directors/employees before and during your trading/investment. There is no guarantee/
assurance as to returns or profits or capital protection or appreciation. PhillipCapital and any of its
employees, directors, associates, and/or employees, directors, associates of PhillipCapital's group

entities or affiliates is not inducing you for trading/investing in the financial market(s). Trading/
Investment decision is your sole responsibility. You must also read the Risk Disclosure Document
and Do's and Don'ts before investing.

Kindly note that past performance is not necessarily a guide to future performance.
For Detailed Disclaimer: Please visit our website www.phillipcapital.in

IMPORTANT DISCLOSURES FOR U.S. PERSONS

This research report is a product of PhillipCapital (India) Pvt. Ltd. which is the employer of the
research analyst(s) who has prepared the research report. PhillipCapital (India) Pvt Ltd. is authorized
to engage in securities activities in India. PHILLIPCAP is not a registered broker-dealer in the United
States and, therefore, is not subject to U.S. rules regarding the preparation of research reports and
the independence of research analysts. This research report is provided for distribution to “major
U.S. institutional investors” in reliance on the exemption from registration provided by Rule 15a-6
of the U.S. Securities Exchange Act of 1934, as amended (the "Exchange Act”). If the recipient of
this report is not a Major Institutional Investor as specified above, then it should not act upon this
report and return the same to the sender. Further, this report may not be copied, duplicated and/or
transmitted onward to any U.S. person, which is not a Major Institutional Investor.

Any U.S. recipient of this research report wishing to effect any transaction to buy or sell securities or
related financial instruments based on the information provided in this research report should do so
only through Rosenblatt Securities Inc, 40 Wall Street 59th Floor, New York NY 10005, a registered
broker dealer in the United States. Under no circumstances should any recipient of this research
report effect any transaction to buy or sell securities or related financial instruments through
PHILLIPCAP. Rosenblatt Securities Inc. accepts responsibility for the contents of this research report,
subject to the terms set out below, to the extent that it is delivered to a U.S. person other than a
major U.S. institutional investor.

The analyst whose name appears in this research report is not registered or qualified as a research
analyst with the Financial Industry Regulatory Authority (“"FINRA") and may not be an associated
person of Rosenblatt Securities Inc. and, therefore, may not be subject to applicable restrictions
under FINRA Rules on communications with a subject company, public appearances and trading
securities held by a research analyst account.

Ownership and Material Conflicts of Interest

Rosenblatt Securities Inc. or its affiliates does not ‘beneficially own,' as determined in accordance
with Section 13(d) of the Exchange Act, 1% or more of any of the equity securities mentioned in the
report. Rosenblatt Securities Inc, its affiliates and/or their respective officers, directors or employees
may have interests, or long or short positions, and may at any time make purchases or sales as a
principal or agent of the securities referred to herein. Rosenblatt Securities Inc. is not aware of any
material conflict of interest as of the date of this publication

Compensation and Investment Banking Activities

Rosenblatt Securities Inc. or any affiliate has not managed or co-managed a public offering of
securities for the subject company in the past 12 months, nor received compensation for investment
banking services from the subject company in the past 12 months, neither does it or any affiliate
expect to receive, or intends to seek compensation for investment banking services from the subject
company in the next 3 months.

Additional Disclosures

This research report is for distribution only under such circumstances as may be permitted by
applicable law. This research report has no regard to the specific investment objectives, financial
situation or particular needs of any specific recipient, even if sent only to a single recipient. This
research report is not guaranteed to be a complete statement or summary of any securities,
markets, reports or developments referred to in this research report. Neither PHILLIPCAP nor any
of its directors, officers, employees or agents shall have any liability, however arising, for any error,
inaccuracy or incompleteness of fact or opinion in this research report or lack of care in this research
report's preparation or publication, or any losses or damages which may arise from the use of this
research report.

PHILLIPCAP may rely on information barriers, such as “Chinese Walls" to control the flow of informa-
tion within the areas, units, divisions, groups, or affiliates of PHILLIPCAP.

Investing in any non-U.S. securities or related financial instruments (including ADRs) discussed

in this research report may present certain risks. The securities of non-U.S. issuers may not be
registered with, or be subject to the regulations of, the U.S. Securities and Exchange Commission.
Information on such non-U.S. securities or related financial instruments may be limited. Foreign
companies may not be subject to audit and reporting standards and regulatory requirements
comparable to those in effect within the United States.

The value of any investment or income from any securities or related financial instruments
discussed in this research report denominated in a currency other than U.S. dollars is subject to
exchange rate fluctuations that may have a positive or adverse effect on the value of or income from
such securities or related financial instruments.

Past performance is not necessarily a guide to future performance and no representation or warran-
ty, express or implied, is made by PHILLIPCAP with respect to future performance. Income from in-
vestments may fluctuate. The price or value of the investments to which this research report relates,
either directly or indirectly, may fall or rise against the interest of investors. Any recommendation or
opinion contained in this research report may become outdated as a consequence of changes in the
environment in which the issuer of the securities under analysis operates, in addition to changes in
the estimates and forecasts, assumptions and valuation methodology used herein.

No part of the content of this research report may be copied, forwarded or duplicated in any form or
by any means without the prior written consent of PHILLIPCAP and PHILLIPCAP accepts no liability
whatsoever for the actions of third parties in this respect.

PhillipCapital (India) Pvt. Ltd.

Registered office: 18th floor, Urmi Estate, Ganpatrao Kadam Marg, Lower Parel (West), Mumbai -
400013, India.
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Global expertise
or local markets

PhillipCapital India headquartered in Mumbai, offers a
comprehensive suite of quality and innovative financial services for
the individual, corporate and institutional investors. Our Global
experience has helped us in creating compliance driven operating

procedures.This ensures consistent and unbiased customer service.

3

] FOCUSSED focused on providing the best execution

and clearing services to help clients achieve

APPROACH their trading or hedging objectives.

:\‘\ k CUSTOMER PhillipCapital experienced professionals are

)

Through a global network built over years

MARKETING of hard-won success and a commanding
presence on the world’s major exchanges,
EXPE RTlS E PhillipCapital India opens doors to an

expansive range of products and services.

By cultivating a deep understanding of

TR“STED client needs, our professionals provide a

trusted perspective and customized
RELATIONSHIP execution and clearing services through the

life of our relationship.

With a focus on objective, thought-lead-
OBJ ECT|VE ing research, PhillipCapital India

INSIGHT offers clients practical and timely insight
to capitalize on market opportunity.

Talk to us on 022 2483 1919

Toll Free No : 1800 221 331
contact@phillipcapital.in
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