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Disclaimer

This is a working paper of the World Commission on Dams - the report published herein was
prepared for the Commisston as part of its information gathening activity. The views, conclusions, and
recommendations are not intended to represent the views of the Commission. The Commission's
views, conclusions, and recommendations will be set forth in the Commisston's own report.

Please cite this report as follows:
Rangachari, R.. Sengupta, N., Iyer. R.R., Banerji, P., and Singh, S. 2000. Large Dams: India’s
Experience, a WCD case study prepared as an input to the World Commission on Dams. Cape Town.

The WCD Knowledge Base
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WCD drew to finalize its report “Dams and Development-A New Framework for Decision Making™.
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thematic reviews of five sectors, a cross check survey of 125 dams. four regional consultations and
nearly 1000 topic-related submissions. All the reports listed below, are available on CD-ROM or can
be downloaded from www.dams.org
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Preface

As a part of its global review of the “development effectiveness” of large dams and their advetse
impacts and consequences, the World Commission on Dams (WCD) selected India for a country
study. The WCD split this study into a number of component parts and assigned them to different
individuals and institutions. In pursuance of these arrangements, the following reports were submitted
to the WCD:

L. Madras Institute of Development Studies (MIDS), Chennai (under the supervision of Nirmal
Sengupta): Contribution of Large Dams, and Laws, Policies and Institutional Framework for
Options Assessment and Decision-Making.

2. Indian Institute of Public Administration (ITPA), New Delht (under the supervision of Shckhar
Singh): Environmental and Social Impacts of Large Dams: The Indian Experience

3. Indian Institute of Public Administration (IIPA), New Delhi (under the supervision of Pranab
Baner)) Financial, Economic and Distributional analysis of Dams in India.

The WCD also commissioned an overall country report based on the above and on other material by a
aroup of four persons, namely Ramaswamy R. Iyer, Shekhar Singh. Nirmal Scngupta and R
Rangachart

Scparately. the WCD had commissioned case studies of six selected dams by the Institute of Public
Auditors of [ndia. New Dclhi, under the supervision of A.C. Tiwan (former Deputy Comptrolicr and
Auditor-General of India) and R. Rangachari: Bhakra-Nangal in Himachal Pradesh. Nagarjuna Sagar
in Andhra Pradesh. Tenughat in Bihar. Gandhi Sagar in Madhya Pradesh. and Dhom and Paithan in
Maharashtra. The case studics and the country study proceeded i paratlel. but a connccting link was
provided by R Rangachart.

The country study group (wlich Pranab Bancrji agreed to jom on request) has been engaged during
the Tast several months in the preparation of the country report. It became clear at an carly stage that
for vartous rcasons this could not be a joint report of the group as a whole. but would have to be a
collection of papers by the different members on various aspects. However. it was agreed that there
would be a final consensus chapter by all the members. In pursuance of discussions and decisions at
the mectings of the group. a number of papers (now included n revised form as chapters | to 6 m this
report) were prepared. (Two of these, namely Chapter 1 by R. Rangachari and Chapter 3 by
Ramaswamy R. Iver. were specially written for this report: the remaining chapters arc summarics of
longer reports separately submitted to the WCD.) These were cireulated in draft form for discussion at
two Tstakcholder™ mectings held at MIDS, Chennas (1 March 2000) and [TPA. Delhi (3 March 2000)
To these mectings a wide range of persons was invited. including officials of the State and Central
Governments.  retired  administrators and  engincers, academics, non-government  organisations
(NGOs). social activists, journalists, farmers™ representatives, project-aftected persons, and others A
number of points came up during these meetings. and comments were also received from a large
number of institutions and individuals before, during and after the mecetings Commients were lso
exchanged by the members of the group among themscelves. Taking all these contributions tto
account, the aunthors revised their papers, discussed them agam withi the group. and then finalised
them Thereatter, the group started preparing its final consensus chapter which undenvent mtensive
discussions and multiple revistons before eventually reaching its present form (Ch 7)

For cach of the chapters from 1 to 6 the respective authors take full responsibility The authors are not
neeessarily m agreement with everything that is said i papers other than their own, However. all the
authors come together in the writing of the final chapter.

Acknowledgements have been made in the various chapters and need not be repeated here As a group
we would hike to thank all those who sent papers and comments to us. or made informatton available.
or participated in the Chennat and Delht mectings.
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The difficulty and complexity of the task, and the other pressing demands on the time of the various
members, have resulted in the Report taking longer to complete than was initially envisaged. We are
grateful to the WCD for their understanding and forbearance.

R. Rangachan, Nirmal Sengupta

Ramaswamy R. lyer, Pranab Banerji and
Shekhar Singh

New Delhi, 15 Sune 2000
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1. An Historical Review
R. Rangachari

1.1 Introduction

Agriculture has remained the major occupation of the people of India from prehistoric times and
hence its sustained development has also remained one of the prime concemns of its rulers. The
diversity of India’s landforms and the diversity of its climate are well known. The rainfall is
dependent on the monsoons, with most of the precipitation occurred during the brief threc to four
months period between June and October, and then in some concentrated spells of rainy davs. That
successful agriculture is dependent on the monsoon rains makes 1t vulnerable to the spatial and
temporal distribution of the monsoons and also to the possibility that the monsoon may fail from time
to time. Successive rulers in [ndia have dirceted their energies towards some protection agamst such
failures or inadequacics of rainfall by establishing irrigation for crops and storages and wells to supply
drinking watcr for use by people and animals.

References to the efforts of past rulers regarding irrigated agriculture and community water supplics
cxist 1 India’s ancient scriptures. litcrature and history. Mention is made of wells. tanks. rescrvoirs.
dams and canals and their operation and maintcnance as well as the dutics of the State in this respect,
A referciice exists to an ancient enquiry by Rishi Narada of King Yudhistira (circa 3150 BC). ~Arc
the farmers sturdy and prosperous? Arc there dams full of water and big cnough and distnibuted m
different parts of the kingdom and does agriculture not depend on rams only?™ (CBIP. 1963 33 see
also Seogupta. 1993 Appendix)

Magasthenes. the Greek ambassador to the court of Emperor Chandragupta (circa 300 BC). recorded
that the district officers “mspect the sluices by which water is distributed into the branch canals
(watcrcoursces) so that cvery one may enjoy his fair share of the benefit™ Ruins of ancient irnigation
works and reservoirs are found scattered over many parts of India. The older works were essentially
confined to the construction of tanks and reservotrs to collect and store excess rnfall and to dircct
the water flows through canals

In penimsular and western India. where rainfall is scanty. such practices were widespread. The
functions of water resource development, particutarly for irrigation. were steadily taken over by the
Sae

The Grand Anicut on the Cauvery was one of the earliest canal systems built, datimg back probabls 1o
the 2" centuryv (Sengupta, 1993.1). With successive improvements and calargements this canal
svstem s functional even after nearly 2 000 years. The Vijavanagar Empire gave an impctus (o
irrgation desclopment in the south in the 153 century. The 1ot century British rule m India witnessed
renovations. tmprovements and extensions ot the carlicr works as well as neswv developments such as
the Upper Ganga canal, and Krishna and Godavarn delta irrigation systems. Such schemes were the
logical approach as the fertite delta and the plains were the first targets for irrigated agricufture In
northern India. conditions were suitable for starting rrrigation by canals fed by perennial nivers In the
water-deticit regions like the south and west, the extension of irrigation from storage resenoirs
utthising the hilly and rolhing topography became necessary. Many carthen dams of moderate herght
were built in south India from the very carly days and there are presently over 39 400 such reservours
i Tamilmadu alone ' Many of these were built by the different ruling dynastics between 500 AD and
1300 AD  Advances in technology coupled with greater contidence arsing out of experience in
undertaking such measures boosted dam construction. The Ramappa Lake (1213) m Andhra. Karfa
(1314) and Vihar (1860) in Maharashtra. Rajsamand (1671). Jai Samand (1730) in Rajasthan and the
Bansasapar (15007) are instances of such works of the past.
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In the late 19™ century, the technology of high head hydraulic structures began to be developed.
Nearly a century ago there were some very bold initiatives in storage dams in India, largely instigated
by some well-known British “Royal Engineers”. In 1886, at the initiative of Col. Pennycuick, work on
the Periyar Project, involving the construction of a 48m high and 378m long concrete dam
commenced. This dam attempted to store the waters of the west-flowing Periyar River in the jungles
of the western ghats and to divert them eastwards to the drought-prone Madurai and Ramanatha
puram districts of Madras. The reservoir area was 33 square kilometres (km?) and the water was led
across the high ridge between Periyar and Vaigai through a 1.8km long tunnel. This was a pionceering,
major inter-basin diversion to a water-deficit area. Moreover it was an Indian project. conceived and
built with great concern for the environment, well ahead of such initiatives elsewhere in the world.
This work. which was completed in 1895 at a cost of Rs8.5 million, s still functioning and scrves the
irrigation needs of 81 000ha. The area is also a wildlife park. -

The Periyar and Peechiparai (1906) dams were of considerable height and significant storage Manyv
more large dams came into being in the 20" century. When work started on the Krishnarajasagar
Project in 1911, it was a pioneering large dam project undertaken by a native princelv State on the
pattern of similar works of lesser magnitude. which had been undertaken in the princely States of
Hydcrabad. and many others in the present day Rajasthan. The Mettur Dam was begun and completed
between 1925 and 1934,

1.2 Large Dams

The International Commission on Large Dams (ICOUD) defines a “large dam™ as onc having a
damwall above 13m 11 height (from the lowest general foundation to the erest)  However. cven dams
between 10-15m in height could be classified as large dams if they satisfy at least any one of the
followmg critena:

s crest tength > 500m;,

s reservorr capacity >1 million m*™

o maxmum tlood discharge >2 000 m’
s it has difficult toundation problem

o itis of unusual design.

Adopting the ICOLD defimition. the Central Water Comnussion (CWC) has compiled the National
Register of Large Dams in India. expressed in Tablel |

Table 1.1 Large Dams in India

S.No. | Period Number of large dams o
> 15m high 10 -15m high Total
[ Up to 1900 28 14 42
2 190 1-1950 118 133 251
3 1051-1970 418 277 6Y3
4 1971-1989 i 187 1 069 2236
3 1990 and beyond 36 60 116
6 Dctalls not available 74 162 236
7 Undcr construction 461 234 603
R TOTAL 2342 ] 949 4291

SOURCE: Central Water Commission. 1994a

The compilation relites to large dams to the extent known in May 1994 the list 15 seen to contain a
multsple counting of dams. A carcful check may change the posttion to some extent but the broad
picture of large dams as presented in the CWC compilation is unlikely to be much different India.
thus. has over 4 000 large dams. Just fewer than half of these are less than [3m lugh but were
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included in the list, based on the other criteria indicated earlier. Even at the start of the 20® century
India had 42 large dams. By 1950 there were another 250 and the rest were undertaken in the second
half of the 20™ century. It is also noted that half the Jarge dams were undertaken in the period 1970 to
1989.°

An examination of the statewise picture of the distribution of large dams indicates that nearly half the
large dams are in the two states of Maharashtra and Gujarat. It 1s also seen that almost three-fourths
lie within the three states of Gujarat, Maharashtra and Madhya Pradesh. The position is summarised in
Table 1 2:

Table 1.2 States with a Significant Number of Large Dams

S.No. | State Number of large dams with the height
>15m 10 to 15m Total
l Maharashtra 861 668 1529
2 Gujarat 349 188 537
3 Madhva Pradesh 406 687 1 093
4 Total Mah. +Gujarat 1210 856 2 066
3 Total Mah.+Guj.+MP 1616 1 543 3159
) All India 2342 1 949 4 29]

(SOURCE" Central Water Commission. 1994a)

A significant number of these dams were built for trrigation purposcs and the multi-purposce projects
amonyg them had trrigation as a major aim. However. sonie were undertaken mainty or wholly to serve
the purposc of hvdro-power gencration. A few others were undertaken manly to senve as mdustrial
and domestic water supply sources.

Many water storage structures had to be butlt exclusively or largely for mecting the drinking water
needs of megacitics, large towns and major industrics With the rapid growth of industn and
commercial activitics there has also been rapid urbantsation and the local water sources have become
madequate  Vegacities ke Bangalore. Bombay. Chennas. Delhi, Hyvderabad. Vishakapatnam and
mayor fertitiser. steel and other industrics became dependent on storage reservoirs. including somc
mter-basin diversions.’

The two great famines of 1897-98 and 1899-1900 in India led to the apporntment of the First
Frrigation Commission in 1901 to report on trrngation as a means of protection against famune in India,
The Commission proposed a number of measures. which included the construction of storage dams 1n
ditterent parts of India.

The more important pubhc works recommended more recently by the Sceond Troigation Commiission
mcluded the following
»  Bombav-Deccan,
o Chankapur storage on the river Girna and Maladevs storage on the Pravara,
s Storage works to feed Nira and Gokak canals:
«  Catchiment arca of all rivers originating in the Western Ghats to be investigated for locating as
many storage reservoirs as possible to provide irrigation to arcas with [ittle water,
s Madras;
e Storage works on the Cauvery and Krishna rivers:
o Investigation of the Tungabadhra project.
¢« Gujarat;
e Location of suttable storage sites on the rivers Sabarmati. Mahi and Narmada,
e Comprehensive survey of the nver basins in the prineely States of Rajputana.
e Kathiawar, and Gujarat.
(GOL TIrrigation Commission. 1972 v, . 62-63)

this v swarkane, paper prepared lor tie World Commission on Dams ax part of its infoomation gathering sctivitics The vicns conclasons,

and recomonendations contoned i e workinyg paper are not (o be taken to represent e views of the Commgsainn



Almost all the major recommendations were implemented in full or with modifications before Indian
Independence. Although the commission had attached great importance to protective works in famine
stricken areas, interest in these works gradually tapered off. Irrigation works in the Punjab however.
continued to receive favoured treatment throughout.

(GOL. Irrigation Commission, 1972 v L. 64).

The net irrigated area in the Indian subcontinent, comprising the British provinces and the princely
States just before the partition of India, was about 28.2 million ha, amounting to almost one-fourth of
the cultivated area. Sourcewtse, 54% of the area was urrigated by canals and 12% by tanks. Partition
brought about sudden and drastic changes in the position; a disproportionately higher percentage of
the irrigated area went to Pakistan. as shown in Table 1.3:

Table 1.3 Net Sown and Irrigated Area in India and Pakistan at Partition

| Country Net Sown Net {rrigated Y%Net Sown | Area lrrigated by
Area Area and Irrigated | Canals Tanks
Areas
Undivided India 116.8 28.2 241 152 3.3
Pakistan* 18.3 8.8 48.1 7.0 -
India 98.5 19.4 197 8.2 3.3

*[igwres for Pakistan are estimated figures
Arcu expressed i million hectares (m ha)
(SOURCE - GOL. Irngation Commussion Report, 1972: v. [, 69)

With the cultivated arca that went to Pakistan was about 16% of the total, it also enjoved higher levels
of irrigation facilitics or assurcd rainfall.

The net irrigated arca i India in 1950-31 was 20.9 m ha. As 1.7 mha. were irngated in morce than one
scason. the total gross irrigated arca i India at the start of planned development stood at 22 6 m ha
The exact extent served by large dams is however not available.

1.3 Progress Under the Five-Year Plans

Ensuring food sceurity to the population has been one of the major objectives of India’s desclopment
policy”. Food sccurity, broadly interpreted. means on the one hand. cnsuring adequate availabihty of
basic food products. particutarly food grains, in the country as a whole and. on the other hand.
simultancously making available the necessary purchasing power to have access to these products at
the houschold level. Agricultural development based on increases in productivity and incone mects
both these demands of food sceurity simultancously:.

The World Bank (WB) (1998a) has stated that: ™ Various analyses of the role of irngation m ndia’s
agriculture have shown that irrigation has played a core role in agricultural production and growth
Irrigation enables a higher productive potential from the land. and significant production responsc
from associated use of high viclding varictics. fertiliser and other inputs ™ After pointing out the
ditticulty 1n ascertaining the precise contribution of irrigation becausc of the lack of all relevant data.
the WB stated that: “Nevertheless. vartous estimates point to a contribution from irrigated agriculture
to overall agricultural production of about two thirds, and under some cstimates an cven igher
contribution = A turther obscrvation was that. by far, the most important contribution to Indian
agneulture was in facilitating the spread of the green revolution”™

The Planning Commission of India, 1 tts Nmth Five-Year Plan Document (1997-2002). asscessed thut
"the yiclds on irngated arcas are generally two times higher than those for ramted arcas™ (1999 474)
Thus trrigation developnient is important tor achicving food sccurity and higher agricultural growth, it
also provides stability to agricultural growth The fact that the country has been able to build much
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greater resilience in agricultural production, particularly food grains, has been achieved by the
contribution in no small measure of the extension of area and increased productivity of agriculture

under irrigation.

India’s irrigation potential increased from 22.6 m ha. in 1951 to about 89.6 m ha by 1997, marking a
fourfold growth over the last 50 years (Table 4). The food grains production has increased from 31
million tonnes in 1950-51 to almost 200 million tonnes by [996-97. According to the Planning
Commission (1999:475) “about two thirds of this increase has come from the irrigated area. which is
around one third of the cultivated area”. A. Vaidyanathan (1999:79), on the basis of time series
estimates of the productivity of irrigated and rainfed crops in different States of India in the 1970s and
1980s. concluded that:

“The trend analysis of these series indicates that, in a large majority of States. irrigated
vields show a statistically significant rising trend over this period even as production per unit
of unirrigated area does not exhibit a statistically significant trend 1 either direction,
Productivity of unirrigated land 1y thus more or less stagnant and the productivity differential
berween irrigated and rainfed areas has progressively widened both in absolute and relanve
terms. Moreover, irrigated yields are generally more stable than rainfed vields.

Table 1.4 Development of Irrigation through Plans

Plan Major and Medium Minor Irrigation Total Irrigation
Irrigation

Potential | Utilis:ation | Potential | Utilisation | Potential | Utilisation
Pre-plan (193 1) 9.70 9.70 12.90 [2.90 22.60 22.60
First plan (1931-36) 12. 20 10.98 14.06 14.06 2626 253 04
Sccond plan (1956-61) 14.33 13.05 14.75 t4.75 29 08 27 30
Third plan (1961-66) 16,57 t5.17 [7.00 [7.00 33 37 2217
Annual plans (1966-69) 18,10 16.75 19.00 19.00 3710 3373
Fourth plan  (1969-74) 20.70 18.69 23.30 23.50 44 20) 4219
Fitth plan (1974-78) 24.72 21.16 27.30 2730 3202 48 36
Annual plans (1978-80) 26.61 22.64 30.00 30.00 56.01 3204
Sixth plan__ (1980-83) 27.70 23.37 37.52 35.235 6522 [ 5882 |
Seventh plan (1983-90) 29.92 2347 46.61 43.12 7653 | "(T&:s«)'j
Annual plans (1990-92) 30.74 26.32 530.35 46 534 X100 | 7286,
Eighth plan (1992-97) 32.96 2844 56.60 5231 8056|8075

(SOURCES. Mimistry of Watcr Resources and Reports of Working Group.s and Ninth Five-Ycar
Plan proposals). Area expressed in m ha.,

In the carly stage of irrigation development, the emphasis was on diverting a part of the flow in rivers
through weirs, anicuts, barrages cte. Smaller storages through ponds. lakes and tanks were also
common The landscape of central and southemn India is studded with thousands of irrigation tanks.,
built over many centuries. By the middle of the 20™ century. it was realised that larger surface water
storages were inescapable tn many places for consohidating trrigation supplics as well as tor
hvdropower generation.

In the 1970s the Government of India (GOI) benefitted from the advice of the Sceond Irrigation
Commission and its  Report (1972) in regard to the development of irnigation thus far and the
directions to be taken for the future. The Commission had made a specific recommendation in respect
of by storages. expressed m the Summary as follows:,

More than V0% of the river flow occurs in the monsoon months of Junc 1o September 11y
imperative that siorages should be built to impound monsoon flows for wilismg that warer for
tretgation i owmfpey and summer. Big storages have big cutchment arcus. and variations in
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rainfall do not affect them to the same extent as they do small tanks. These reservoirs provide
assured irrigafion.
(GOI. Imgation Commission, 1972: v.1, 19.37)

The Summary (GOl Irrigation Commission, 1972: v.1, 19.41), however. includes the relevant
caution about maintaining the ecological balance, in the following words: “We are of the opinion
that proper attention should be given to maintain the ecological balance in the planning of major
irriganion works.”

As regards flood moderation, the earliest approach of independent India was based on storage
reservoirs, as attempted through the Damodar Valley Corporation (DVC) to tackle the flood problems
of the Damodar. The first national policy statement on flood control of 1954 also considered that
“construction of storage reservoirs and diversion channels, wherever feasible, i1s obviously among the
most effective measures for the control of floods” .°

The Report of the National Commission on Floods (GOL 1980: v.l. 228. 363). also proposed
recommendations on the future approach. It stated that “there is a need for storage in various forms.
which would cven out the flow, and also conserve water for use during dry periods™
(Rccommendation no 83). it further rccommended that “reservoirs, to the extent technically and
cconomicallv feasible, must be considered as an important component in any package of measures for
flood management” (Recommendation no, 83).

1.4 National Water Policy

The National Water Policy adopted in 1987 lays down the broad principles that govermn the
managenent of the nation’s water resources The policy recognises that water is a scarce and precious
national resource to be planned. developed and conscrved as such and on an mtegrated and
cnvironmentally sound basis, keeping in view the needs of the States concerned. It asks that the water
resources available to the country should be brought within the category of utihsable resources to the
maximum posstble extent. Further, water resources should be made available to water-short arcas by
transfer tfrom other arcas including transfer from one river basm to another based on a national
perspective. after taking into account the requirements of the arcas/basins.

Land usc statistics in Indian agriculture arc not reported in a dis-aggregated manncr for ditferent
irngation commands or for dam-backed arcas. Thesce statistics are presented mostty by polincal  or
admmistrative units such as districts, blocks, ta/igas or villages and not by hydrologic units Water
resource and irngation authoritics i the various States maintain scheme-wise  particulars
Unfortunatelv. however, these are not always reconciled with land use and production stahistics
maintained by other departiments. Often the figures are challenged as being not accurate It will.
therefore, not be possible to present rehiable details of irrigation systems backed by large dams

The Government estimated that, 1997, the gap between potential and utilisation was about & 8 m ha.
Of these. the major and medium schemes accounted for 4.7 m ha. The persistent gap (see Table 4)
between the cstimated potential for trrigation and the arca reported to be actually irmigated has
attracted much attention and discussion.”

In the 30 vears of planned development, a sum of about Rs. 91 943crores (a crore being cqual to 10
million, this would amount to 919 billion rupces) at current price levels was mvested for irmgation.
from all categorics of schemes This is indicated to be cquivalent to Rs.231 386 crores at the 1996-97
constant prices Major and medium projects accounted for Rs 32 606 crores (cqual to 132 390 crove at
1996-97 prices) and the mmor schemes for Rs.29 162 crores (cqual to 73 387 crores at [996-97
prices). A further sum of Rs. 3 419 crores (or Rs.13 386 crores at 1996-97 prices) was spent in
command arca development schemes. Flood management accounted for Rs 4 857 crores (or 12 222
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crores at 1996-97 prices). Summarised details are given in Table 1.5. Tt s not possible to indicate
precisely how much is attributable to dam-backed schemes.

Table 1.5 Investment in Irrigation and Flood Control by Plan Periods
(Rupees n crore at current price level)

Plan Major & medium Minor C.AD Flood Total
Control
[-1951-56 376.24 65.62 - 13.2] 455.07
(1-1956-61 380 161.58 - 48.06 589.64
[1I-1961-66 576 443.10 - 82.09 1101.19
A.P.1966-69 42981 560 93 - 41.96 1032.70
IV 1969-74 1242.30 117334 - 162.04 2577.48
V 1974-78 2516.18 1 409.58 - | 298.61 422436
AP 1978-80 2 078.58 981.90 362.96 | 329.96 3 733.40
V1 1980-85 7 368.83 3416.82 743.05 786.85 12315 33
VI 1985-90 11107.29 617930 | 144750 | 941.58 19 675 67
AP 1990-92 5459.15 3030.07 619.45 | 460.64 9 569.31
VIII 1992-97 21 071.87 1173936 | 2 145.92 1 691.68 36 648 43
| TOTAL 5260225] 2916860 | 3541888 | 485667 91 943 40
Totals at constant prices of 1996-97
[ 13238993 | 7338866 | 1338566 | 1222239 | 231386.50

SOURCE: India. 1999 v.2, p 332) (Figurcs cxpressed roundly)

Substantial snvestments have been made by the private sector in developing groundwater irmgation
and to make rainfed lands fit for irngated agriculture. The total extent of such myestment has not been
assessed. However, public sector financial institutions have provided over Rs 70 billion by way of
loans at concessional rates for private investors, There was a marked shift of cmphasis i favour of
muinor irrigation works after the third five-year plan. Withim nunor irrigation. groundwater received
great enphasis

fn respect of investments also, separate totals are not avatfable regarding large dam-backed irigation
A total number of 292 major schemies and Y44 medium schemes were undertaken during these plans,
There 1s no authentic figure of the number of dam-backed trrigation schemes that were taken up as
part of plan projects

1.5 Hydropower and Large Dams

Hyvdroclectric power 1s a renewable and now-polluting source ot encrgy which can be developed on a
large scale and for which well-proven technology s avatable. Further, hydrocleetric genceration
provides a number of cconomic. operational and social advantages over other modes of energy
generation. 1t s relatively cheaper at the tume of initial installation and. with the escalation ot fucl
costs over the passage of time for other modes of generation. 1t grows relatively much more
cconomical Hydrocleetric plants have longer plant life. Also. hydro projects with their herent
abihty for quick starting and almost nstantancous load acceptance and rejection arcdeally suited tor
supply durmg peak demand. As a result these plants enhance system reltabihity and also enable
optimal operation of thermal plants (Navasimhan & Singh, 1994, 203).

Storage-bascd hydropower schemes often form part of multipurpose river valley projects. meluding
Hloud control. erigation. water supply cte. There are, however. a few cases where the only or the most
important benefit envisaged 15 hydropower. 1t is possible to gencerate hydropower by run-ot-river
schemes without a signtficant storage but the benefit cost ratios vastlv improve with multiple purposcs
added onto power generation, wherever possible
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The first hydropower project in India, of 4x200 kilowatts (kW) mstalled capacity, located at
Darjeeling dates back to 1897. The first hydropower station with the significant capacity of
4.5 megawatts (MW) was completed soon after in1902, at Sivasamudram in the princely State of
Mysore (now Kamataka). The Krishnaraja Sagar Dam, work on which commenced in 1911, provides
irngation to 50 000 ha in addition to supplying water to the Sivasamudram Hydropower Station for
generation of electricity (GOI, 1972: v.3, pt. 2:324).

The pace of progress of power development, including hydropower, was rather tardy till
Independence, when the total installed capacity was 1 362 MW, including 508 MW hydropower.
There has been impressive growth in the power sector in the last five decades of planned
development. The installed capacity as of March 1998 stood at 89 000 MW, which includes
hydropower capacity of 21 891 MW. About two-thirds of the hydropower installed capacity is
attributed to storage-backed schemes and one-third from run-of-river schemes. The per capita
consumption of electric power is however very low; it has increased from 13 kW in 1950 to 173 kW
in 1980 and to 459 kW in 1996 kW (United Nations Development Programme. 1999)

The development of thermal and hvdropower plants are being pursued side by side in India. Studics to
determine a reasonable hydro-thermal mix indicate that to enable efficient operation of the svstem as a
whole. the share of hydro in the mix should be around 40% (Navasimhan & Singh. 1994). This ratio.
which was around 30% i 1963 had come down to 40% by 1980 and has dropped further to around
23% by the vear 1998, India’s hydropower potential has been estimated by the Central Electneity
Authority (CEA) as over 84 000 MW at 60% load factor or 148 700 MW installed capacity A
substantial part of exploitable and cconomic hydropowcer potential remains untapped for power
generation while searce fossil fuels are being rapidly exhausted.

The details of major basinwisc hydroclectric power potential assessed by the CEA and the probable
hydropower installed capacity are given in the Tablel.6

Table 1.6 Hydroelectric Power Potential in India

S. No | River Basin(s) T Potential at 60% Probable Installed
Load Factor (MW) capacity (MW)
| Indus Basin 19.988 33842
2 Ganga Basin 10715 20,741
3 Brahmaputra Basin 34,920 66,003
4 Central Indian Rivers system 2,740 4.152
5 West flowing Rivers of South India 6.149 9418
6 East fowing nivers of South India 9.532 I-ljg_l_l“
TOTAL 8,044 148,690

{(SOURCE: CEA, Govermment of India)

Small-scale hydel schemes in India have been categorised as micro (up to 180 kW), mine (up to
2 MW) and small (up to 15 MW). The total potential of small-scale hvdel projects in India has been
broadly assessed as10 000 MW, The CEA had in [998-99 assessed the small hivdropower potentiat at
6 000 MW basced on [ 604 identified sites

1.6 National Hydroelectric Policy
The Government of India (GOI) adopted the “Policy on hydropower development in August [9UR
with the objective of exploiting the vast hydroclectric potential of the country at a faster pace

Selected extracts from the Policy are reproduced belows:

Hydropomeer is a renewable economic. non-polliing and  environmentally heimgn couree of
energy. Hydvopower stations have inherent ubithty for mstuntancons starting, stoppng. load
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variations etc. and help in improving reliability of the power system. Hydro stations are the best
choice for meeting the peak demand. The generation cost is not only inflation free but reduces
with time. Hydroelectric projects have a long, useful life extending over 50 years and help in
conserving scarce fossil fuels. They also help in opening up avenues for the development of
remote and backward areas.

Our Country is endowed with enormous economically exploitable and viable hydro potential
assessed to be about 84 000 MW at 60% load factor (148 700 MW installed capacity). n
addition, 678 181 MW in terms of installed capacity from small, mini and micro hydel schemey
have been assessed. Also 36 sites for pumped storage schemes with an aggregate installed
capacity of 94 000 MW have heen identified.

Despite hvdroelectric projects being recognised as the most economic and preferred source of
electricity. the percentage of hydropower has been declining steadily since 1963. The ideal hyvero
thermal mix should be 40:60. Because of an imbalance in the hydel thermal mix. especially in the
eastern and western regions. many thermal power stations are required (o back down during off
peak hours. The capacity of the thermal plants cannot be fully utilised resulting in a loss of about
4 - 3% in the plant load factor. Even if the share of hydropower is to be maintained at the existing
level of 25%. the capacily adedition during the 9" and 10" Plan would work out to 23 000 MW [f
the share were to be enhanced to 30 %, 1 would require a further addition of 10 000 MW of
hyddro capacity.

1.7 Storages Created and Under Creation on Indian Rivers

The average annual rainfall in India s 1 [70 mm. However its distribution in time and space 1s not
untform. Onc-third of the country s drought-afteeted as well.

The Central Water Comnussion estimated the average annual runoff carried by the rivers in India to
be around 1 869 billion cubie metres (BCM). However the National Comnmnission for [ntegrated Water
Resources Development Plan has revised this estimate to 1 961 BCM As noted carlier (in Section
[.3). over three-fourths of this annual flow 1s concentrated in the brief monsoon months I order to
cnsure optimum use of the water resources, storage of the surplus monsoon runoft 1s necessan at
surtable dam sites. The extent of such possible storage 1s dependent on a number of factors  the
hydrology of the river tlows at different places. the topography of the land. the geology at possible
reservorr and dam arcas. the extent of aceeptable social and eavironmental dislocations m the overall
context of the positive and adverse impacts ot the proposed developments. the availabihty of
mvestible funds. cte.

The extent of total hve storage created under the varnious completed schemes so far s around 177
BCM. The additional storage that is anticipated through the schemes under construction 18 around 73
BCM, Thus all the storage schemes undertaken so far will eventually have the total capacity off 230
BCM Basmwisc details arc given in Table |7

It any storage scheme that has a storage capacity (gross) of more than | BCM is considered as a large
storage, then there are about 40 such completed schemes accountiy for a storage of 141 BCM gross
or 113 BCM live. Similarly there are about 22 such schemes under excention which together would
account for a further gross storage of 66 BCM or 31 BCM live. Thus. these 62 schemes completed
and under exceution together would account tor a storage of 208 BCM gross or 164 BCM hive  The
details of these schemes are given in Table | 8.
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Table 1.7 Water Storage Schemes in India

S.No | River Basin Average Live Storage Capacity
Annual
Flow Completed | Schemes under Total
Schemes Construction

I Indus 7331 13.83 2.45 16.29
2a Ganga 525.02 36.84 17.12 33.66
2b Brahmaputra 629.05 1.09 2.40 3.49
2c Meghna 48.36 - - -
3 Godavari 110.54 19.51 10.63 30.16
4 Krishna 78.12 3448 7.78 42.25
S Cauvery 2136 7.43 0.39- 7.82
6 Pennar 6.32 0.38 2.13 2.51
7 EFR Mahanadi to Pennar 22.52 1.63 1.45 3.08
3 E.F.R. Pennar to 16.46 1.42 0.02 | .44

Kanyakumarn

e Mahanadi 66.88 8.49 5.39 13 88

[0 Brahmani and Battaram 28.48 4.76 (.24 300
11 Subarnarckha 12.37 0.66 | 65 2 31
12 Sabarmat 3.81 1.335 012 [.47
13 Mahi 11.02 4.75 0.36 5.1
4 WFR Kutch Saurashtra (3,10 431 0.58 4 89

Luni
135 Narmada 45.64 6.60 16.72 23.32

_16__ | Tapi 14.88 833 L0l 9 34

17 WER Tapt to Tadri 87.41 7.10 2.66 9 76
I WFR Tadrito Kumari 113.53 10.24 2.31 12,535
) Minor basins 31.00 0.31 - (.31

Total 1961.18 173.73 75.42 24913

(SOURCE: Central Water Commission)

Notes

1. The table relates to schemes having live storage capacity of 10 M.cu.m and above only

2 An wddhtional live storage capaciry of 3 BCM is estimated (hy CWC) 1o have heen created by

medion schemes having capacities of less than [0 M e m cach. thus making the total ive storage of

177 BOM in the comple

ted schemes

3 KR casi-flowing rivers: WIR: west-flowing rivers

+ Volume expressed in

hillion cubic metres.

Table 1.8 Abstract of Large Storage Schemes in India

[ River Basin Completed Schemes Under Execution Total Schemes
No. Storage BCM NO. Storage BCM No. Storage BCM
| Gross Live Gross Live Gross | Live
Indus 2 17.20 14.48 [ 3.28 2.24 3 200 48 16.82
GBM Y 29 94 24.67 9 200.49 15.52 18 50.43 4019
Godavari 7] 1557 1033 3] 4.70 310 [ 10 2027 1343
| Krishna 9 35.03 26 78 2 6.43 6.10 I 4146 1288
Pennar - - - | 221 .99 1 2.21 1 99
Cauvery 3 5.14 491 - - --- 3 514 491
Mahanadi | 8.14 1 3.42 3.05 2 [1.50 843
Subarnarckha | - - - | 1.96 | 62 | 1.96 .62
Malhi 2 3.64 3.30 - - 2 364 330
Nurmada 2] 623 sod[ 2] am 1555 4] 2795 2039
Tapt IS 709 - - : | k31| 709
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River Basin Completed Schemes Under Execution Total Schemes

No. | Storage BCM NO. Storage BCM No. | Storage BCM

Gross Live Gross Live Gross Live

WFRTapi to 1 440 4.10 - - - 1 4.40 410
Tadni
WFRTadrn to 3 7.56 6.77 2 225 [.95 5 98l 8.72
Kumart
TOTAL 40 | 141.36 112.85 22 66.46 51.22 62 | 207.82 | 164.07

Notes: GBM: Ganga-Brahmaputra-~ (Barak} Meghna Basin: WFR west-flowing rivers.

The details of the 62 large storage schemes completed and currently under execution arc given
Table 1.9
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Table 1.9 Large Storage Schemes in India

Completed z Schemes under Execution

S.No. | Scheme Year | Storage (BCM) S.No Scheme Storage (BCM)
Gross { Live Gross Live

Indus Basin

1 | Bhakra 1963 9.62 7.19 1 Ranjitsagar 3.28 2.34

2 Pong 1974 8.58 7.29

Ganga-Brahmaputra-Barak Basin

3 Matatila 1964 1.13 0.78 2 North koel 1.17 0.97

4 Gandhisagar | 1965 7.74 6.92 3 Bansagar 6.37 5.41

5 R.P. Sagar 1967 2.90 1.57 4 Kishau 2.40 1.23

6 Rihand 1962 10.80 9.00 5 Rajghat 2.17 1.94 |

7 Ramganga 1978 2.44 2.20 6 Tehri 3.54 2.61

3 Maithon 1957 1.37 1.16 7 Bisalpur 1.09 0.89

9 Panchet 1959 1.30 1.32 8 Vyasi 1.16 0.36

[0 Tenughat 1981 1.02 0.81 9 Doyong 1.50 1.22

I Kangsabati 1963 1.04 091 10 Bisalpur 1.09 0.89

Godavari Basin

12 Nizam Sagar | 1931 1.50 0.350 11 Gosikhurd 1.15 0.74 |

13 Donkaravi 1974 1.67 1.25 12 U.Indravati 2.30 [ .43

14 Sriramasagar 1983 3.17 2.32 13 U Kolab 1.235 0.93

[3 Javakwadi 1976 2.91 2.17

16 Pcench 1992 1.24 1.09

|7 Bahmcla 1974 3.33 2.03

I8 | Isapur 1982 1.25 0.97

krshna Basin

9 Nagarjuna | 1974 | 1156 ] 6.80 4 | Almat 643 610 |

Sagar

20) Srisailam 1981 | 8.72 8.29 15 Varna

21 Tungabhadra | 1953 | 3.71 3.28

22 Bhadra 1963 | 2.02 1.79

23 Malaprabha 1973 | 1.07 097

24 Ghataprabha | 1979 | 144 1,40

25 Narayanpur 1982 | 1.07 (.86

26 Koyna 1964 | 2.80 2.68 |

27 Ujjani 1980 | 3.14 151 B

Pennar Basin

—L | ’ | [ L6 lSomasiln | 221 L | .98

Cauvery Basin

24 Knshonaraga | 1932 | 1.3% L 25
Sagar
29 Mottur 1934 [ 2.71 2.65
30 Hemavathi 1983 .05 1.01 1
Mahanadi Basin
R Hirakud (957 8.14 5.38 17 Hasdco- 342 303
bango -
| Brahmani-Baitarani Basin 7 7
(32 | Rengali [ 1985 400  [343 | | | | -
Subarnarckha
18 Subarna [.96 .62
Rekha
T&Iilhl basin -
s s waorking paper prepared lor (he Wortd Comnmussion on Dams as part ol its mformabon gatherimg achisihies The Uenws conelisnns
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| Completed z Schemes under Execution
S.No. | Scheme Year | Storage (BCM) S.No Scheme Storage (BCM)
Gross Live Gross | Live
33 Kadana 1978 1.54 1.47
34 Bajajsagar 1985 |2.10 1.83
. Narmmada Basin
35 Tawa 1975 | 2.31 1.94 19 Sardar 9.50 5.80
Sarovar
36 Bargi 3.92 3.10 Narmada 12.22 9.73
Sagar
Tapi Basin
37 [ Ukar [ 1977 ] 8.51 709 ] | | |
West flowing rivers between Tapi and Tadri
33 | Supa 11987 [440 410 ] | y |
West flowing rivers between Tadri and Kanyakuman
39 Linganamak | 1965 | 4.44 429 20 Mani 1.02 0.93
-ki
4() Idamalavar 1977 1.12 1.02 21 Puyankutti 1.23 1.02
41 fdukki 1974 2.00 1.46

SOURCE" Different publications of Central Water Commission on storages in [ndia Irrigation Commission Report
1972 (The figures in the various documents do not tally.)

1.8 The Growing Controversy

Generally speaking. for centurics dams have played a key role worldwide in development Dams were
burlt all over the world to resolve the problems of spatial and temporal insufficicncics of natural
precipitation resulting from growing needs. Dams were built to supply water. control floods. irrgate
agnculturat lands and provide for navigation. They have also been built to gencrate clectric power As
technology advanced increasingly large dams and complex structures were undertaken.

As the President of [COLD recently (Hoeg 2000) pointed out “fresh water resources were himsted and
very unevenly distoibuted. Scasonal variations and climatic irregularitics impeded the cfficient use of
river runoft with flooding and drought having catastrophic conscquences™ He claimed that about
45 000 dams higher than 153m (and about ROO 000 smaller onces) “were improving the hving
conditions ot many of the world s six billion people™

Ditferent countrics or regions, at different stages of development, have developed and will continue to
pursue therr own policies to face their chatlenges and fulfil thewr needs. These policies cannot be
labelled mtrinsically “bad™ or “good™ mercly because they tavour or oppose construction of large
dams. The mpacts of large dams arc location speetfic. However, the recent debates on large dams
have mercasingly become polarised and polemical which has tended to cloud issucs.

As development prioritics changed. particularly in the affluent developed world. and experience
accimutated. various groups argued that the expected cconomic benefits of large dams were not being
obtained and that major environmental. cconomic and social costs were not bewng taken into account
[n recent decades. proposals for new dams and even ongoing dams began to be questioned by affected
interests and global coalitions.  Some critics (Robbroeck. 1999) of this critical approach asked
vehemently (f the poor South should stop develaping dams because some armchair critics i rich
countrics want to do whitewater rafting or salmon fishing. while protiting trom the hifestvle cnabled
by decades of dam construction in their part of the world — Yet others (Economist. 1997) point oat that
predictions of ceological doom have such a poor track record that they should be taken with a pmceh of
salt This sceond group argues that it is possible to be in favour of the environment sithout bemyg a
pessinist. There ought to be room in the environmental movement for those who think that
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technology and economic freedom will make the world cleaner and will also take the pressure off
endangered spectes.

Large dams have become the subject of controversy and a growing international debate in which India
has also been caught up. As India is influenced by the monsoon regarding its water resources. the
need for such large dams and storage schemes has been felt even more acutely. However, untill India
became an independent nation there was acute poverty and frequent famine with too little cconomic
activity. By the time [ndia launched her belated planned development, the world had gone forward
Jeaving a large gap between the industrialised nations and the poor developing countries. In the 1950s.
1960s and even early 1970s, there was also very limited awareness of the environmental and social
issues relating to large dams. The most visible impact of a large dam lay in the submersion of lands
and the displacement of people. It has also been pointed out (Verghese. 1999) that while dams
displace. so does acute deprivation, but to a far greater degree: also that while the migrants of
deprivation are just condemned, those displace by reservoirs are a charge on the Project. with a better
package of rchabilitation. [t is important to consider not only those displaced by dams. but also those
afflicted by drought (Omvedt, 1999),.

[t is true i many cases that displacement was seen more as an inevitable concomitant of devclopment
There was no dedicated agency or system for dealing with the trauma of displacement or for handling
rchabilitation sensttively. It is however equally true to say that India was on a lcaming curve. which s
not the same thing as condoning mustakes. if any. of the past. The question remains if any scientific
cndcavour has advanced without some mistakes. for example. would NASA stop its shuttle
programme because of some failures. would roads or railways be discontinucd because accidents
continuc to happen on them? Rather. such sctbacks provide opportunitics. for instance. the
rchabilitation package for the Sardar Sarovar Project is a vast improvement on how such issucs were
looked at carlier. Even globally. it was perhaps the World Environment Conference at Stockholm in
1972 that awakened conscicnces and brought into focus the soctal. ¢nvironmental and cconomic
ampacts of large dams.

In India. few large dams have aroused as much controversy or such a bstter campaign of hatred as the
Sardar Sarovar Project. It had been hkened by some to a disaster and yet regarded by others as the
most desired and most delayed answer to their problems. Pressure was brought to bear on the World
Bank to “step back™ from this project. virtually terminating the approved loan. The Sardar Sarovar
Projcet ts not an 1solated case: there are many others which are the targets of virulent criticism

In the enthusiastic build up of criticism against large dams, all the s of faulty agricultural plannig,
mproper usc of the developed water made available by the dam. corruption n society.
malgovernance. pereeived tnabihty of the Govermment to fay down and enforce night and progressive
pohicics cte. arc also heaped on the large dams themsclves.

Some cnitics (Arundhati, 1999) scem to have already comie to a firm conclusion that big dams do more
harm than good and that in any casc they are a brazen means of taking water, land and irnigation away
from the poor and giving it to the rich, Large dams lay the carth to waste. they cause floods.
waterlogging, salinity, they spread discase and so on.

Another analyst (Verghese, 1994:239-233) considers that these critics have not been able to prove
their case by rational argument. He points out that the ccological impacts are greatly outweighed by
project benefits in the absence of which environmental degradation, migration and distress would take
a further toll. The benefits tn cach casc are far greater than the costs. howsocver computed. and f
social and indirect costs and benetits are compared. with and without the project. the net gamns would
be all the greater Many analysts and cven the Central Water Comnission concur

Arguments on the basis of the human nights of the displaced people. particularty the tnbals have also
been advanced to support the case against large dams. 1t has been argued (Arundhati, 1999) that no
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one should take the poor tribals away from their forests, their river, submerge their lands and sacred
sites smash their community links and resettle them against their will. The counter arguments
(Verghese, 1994) are forceful: It is wrong to attempt to divide Indians on the analogy of the tribals
being akin to “indigenous” people, such as the American Sioux Indians. The tribal Indians of India are
as much a part of “have-not India”. They too must have access to education, better health, and
economic and soctal opportunity. The choice must be theirs. Under-privileged communities.
including the tribals, are moving out from undammed catchments in vast numbers because of the lack
of development and opportunity. Satisfaction of a basic water requirement must be considered a basic
human right. There is clearly an emerging consensus (Gleick, 1998) which accepts the right to
development itself as a basic human right.

The present study is concemned only with the development effectiveness of dams. This is not a study
about irrigated agriculture or energy management in India. This 1s not a study on the social.
environmental and economic discrimination that is deemed to be present in India today. nor an
outhne of the steps needed to make [ndia a welfare state without any discrimimation. as is mdced
cnshrined i India’s constitution.

The World Commission on Dams was set up to address the central issucs of controversy with respect
to large dams and to provide an independent review of their effectivencss in sustamable developmient,
The Commission cannot deal with matters that are, appropriately. the concern of India. that need to be
handled within the country by its lawful government and people. The [ndia case study should.
therefore, aim at cschewing passion and sentiment and seck to look at the scene objectively i the
hght of the Indian experience of large dams and the related needs and aspirations for the future as
perecived by the Indian people as well as the lessons these might offer to the developing people of the
world.
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2. A Brief Review:

Nirmal Sengupta

2.1 Introduction

The geographical area of India 1s about 329 m ha with a wide range of physiographic and climatic
vanation. Average annual precipitation including snowfall is estimated to be around 4 000 BCM. of
which the monsoon rainfall during June to September itself is around 3,000 BCM. The average
natural runoff, according to the estimate of the CWC, is 1 869 BCM which is about 4% of global
supply. The network of rivers comprises 12 major basins having a combined catchment area of about
256 m ha. Inaddition, there are 46 medium basins varying in size from 2 000 to 20 000 km® covering
a total area of about 25 m ha. Basinwise distribution of surface water potential is given in Table 1.
According to per capita water availability per year, India ranks 42out of 100 countries. This average
applies only to India as a whole. Distribution of water resources in the country is highly uneven. The
average per capita annual availability of water in the Brahmaputra Basin is as high as [8 400 cu.m

while 1t 1s as low as 380 cu.m, in some of the areas of the east flowing rivers of Tamil Nadu.

Immediately after Independence and Partition in 1947, it was found that the country did not produce
cnough foodgrains to meet its domestic demands. In the years immediately after Independence. rapid
extension ot rrrigation facilities was the prime objective. [n the strategy that was chosen large dams
had a pivotal role. In the pre-Independence pertod, the canal-irrigated arca ot the Indian sub-continent
was about 28.2 m ha. the largest in any country of the world. After Partition. the canal-irrigated arca
that remained (n India was only 8.8 m ha. [n the immediate post-Sccond World War period. the Grow
More Food Campaign was initiated in colonial [ndia and this campaign promoted minor irrigation
enthusiasticatly Extenstve tubewell irrigation was first introduced during this campatgn. The strategs
that was choscn tor irngation development was bascd primarily on canal and tubcwell wrnigation

At the time of Independence, 22.6 m ha of arable land in India was irrigated by ditferent sources. A
considerable part was irrigated by scveral indigenous surface irrigation methods classificd m the
government sources as private canals™, “tanks” and “other sources of irrigation”  Analysing the
available data. Scngupta (1993: 94-95) shows that, till 1960-61, the net arca irrigated by tanks and
other sources of irrigation increased. on an average. at the rate of 123 000 ha every vear After 1960-
61 the trend has been reversed: declining at the rate of 86 000 ha a year. Stress was lad on canal and
tubewell irrigation. Large dams have been an important component of the canal irrigation designs In
addition to irmigation. dams have been constructed also for flood control and hydropower genceration.

Iisos aoworking paper prepared for the World Commission on Dams as part ol ts infornsstion gathermg achvties [he vienws, candssons
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Table 2.1 Water Resources Potential in the River Basins of India

sl. Average annual Estimated utilisable
no. |Name of the River Basin potential in the river flow excluding
(%) groundwater (%)
1 Indus (up to border) 392 6 66
2 a) Ganga 28.09 3622
b) Brahmaputra, Barak & others 31.33 3.48
West Flowing Rivers
3 From Tadr to Kanyakumari 6.07 3.52
4 From Tapi to Tadn 4,68 1.73
5 Narmada 2.44 5.00
6 Tapt 0.80 2.10
7 Of Kutch, Saurashtra including Luni 0.81 2.17
8 Mahi 0.59 0.45
9 Sabarmati 0.20 .28
10) Area of Inland drainage 1n Rajasthan 0.00 000
East Flowing Rivers
11 Godavari 5.91 11.05
12 Krishna 4.18 8 40)
13 Mahanadi 3.38 724
[4 Brahamani and Baitami 1.52 2.63
15 Subarnarckha 0.66 099
6 From Mahanadi to Godavan and 120 [ 90
Krishna to Pennar
17 Cauvery 1.14 275
I3 Pennar 0.34 099
[ Between Pennar and Kanyakumari (.88 242
20 Minor River Basins Draining into I 66
Bangladcesh and Burma
Total percentage 100.00 100.00
in BCM 1869.37 6V 32
iR
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Figure 2.2 Sources of Irrigation 1947
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2.2 Spread of Large Dams

Dam construction has a very long tradition in India. With the development of modern engincering. the
construction of dams took a quantum leap. As early as 1897 the Perivar Dam was constructed in the
Deep South. 34 m above the foundation fevel. Other high dams were the Wilson Dam (82m. 1926)
and Mecttur Dam (70m. 1934). After Indcpendence, therc was rapid growth in dam building. The
Kovna (103m) complcted in 1961, was the first dam above 100 m in height But it was never much in
the news because work on a giant 226m high dam had started eight vears before work was begun on
the Koyna. The Bhakra Dam was commissioned in 1963, On the other side of the country there were
no high dams. But thc Damodar Valley Corporation (DVC) with a chain of four dams. and four morc
in the pipeline. opened up the Tennessee Valley Aathority (TVA)-tvpe of development in India. DVC
dams were between 45 - 60m high. The giant of the cast was the Hirakud Dam. comnussioned
1937 With tts reservorr arca extending over 727km” Hirakud alone had twice the aggregate resers oir
arca of the four dams of the DVC. and morc than four times the reservoir arca of the Bhakra [n 1966
construction work conumenced on the 169 m arch dam of Kerala. the Idukki Dam. In the course of
time cven maore impressive works have been built or are under construction. The Tehri Dam will be
higher than the Bhakra. In reservoir arca, several dams like the Sriram Sagar. Srisailam and Sardar
Sarovar surpass the Hirakud. From fewer than 300 large dams cxisting at the time of Independence.
the number of dams constructed and under construction has risen to about 4 291, The following table
(Table2.2) shows the rate of progress ot large dam construction tn India.

Table 2.2 Progress of Dam Construction

Year of Completion No. of dams % of total

Up to 1900 42 0.97
190 1-1950 251 383
1951-1960 234 5.435
1061-1970 461 10.74
[971-1980 1 190 27.73
198 1-1990 I 066 24 84
[991-1996 116 2.70
Year of construction 236 3.50
not availablc |
Undcr construction 693 16 20
Total 4 291 {00 00

SOURCE:CWC. 1994a. National Register of Large Dams
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In Section 1.3 the institutional background was sketched to the undertaking of such a large number of
dams in the 1970s. However, progress has slowed down in the last decade largely because of the
paucity of funds. As already discussed, financial constraints have delayed completion of many
projects already undertaken. As is evident from Table 2.3, the distribution of dams by number is
highly uneven, depending on the topography of the States. The Peninsular Highlands and the
Himalayan ranges have many suitable locations. Heights of dams also differ according to locations:
some Himalayan States have only a few dams, but these are very large.

Table 2.3 Distribution of Dams by States

Under Above 100m

Name of the State | Completed | Construction Total Exishi
xisting | u/c

Maharashtra 1229 300 1529 |
Madhya Pradesh 946 147 1093
Gujarat 466 71 537 1
Karnataka 188 28 216 I
Andhra Pradesh 158 26 184 2
 Orissa 131 18 149
Uttar Pradcsh 123 22 145 2 3
Rajasthan 122 4 126
Tamil Nadu 84 13 97 1
Bihar 61 33 94
Kcerala 38 16 54 5
West Bengal 22 5 27
Jammu and Kashmir 7 2 9 2
Himachal Pradesh 4 | 5 3
En_jnb | I 2 |
"Goa 5 2 7
Mcghalayva 6 [ 7
Manpur 2 3 b}
Assam 2 | 3
Arunachal Pradesh 0 ] |
Tripura ! 0 1
INDIA ' 3596 695 4291 i7] 4
There were no dams even under construction tn Haryana, Sikkim, Nagaland and
Mizoram

2.3 The Dam Builders

A brict introduction to the people who promoted the large dams in India will be usctul for an
appreciation of the instituttonal process. Modern canals were introduced into India by the British
engineers who cven made tanks The post-Independence developers, while they were ginded by
revenue caming and market profits, had noble ambitions. Although [cading pohticians ke Nchru. and
world-famous scicntists ke Saha and Bhaba were among the promoters of large dam technology. not
all cngincers were in favour, in fact some of them opposed large dams as inappropriatc Some
cnthusiastic engineers and officials in important positions were the major architects. In their memoirs.,
the legendary Dr K L. Rao (1978) and Dr Sudhir Sen (DVC, 1998) recall how they were opposed at
almost cvery step by some very sentor officials and politictans. Rarely were they in tune with the local
State engineers. Both Rao and Sen described therr opponents as people lacking foresight and expertise
or as just simply parochial The facts do not always corroborate their opimons. Objections were raised
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also because of the low rates or financial retums, problems of submergence and displacement and
inappropriateness of designs. In many cases we learn that it was Nehru's personal intervention that
settled the impasse in favour of large dams. In later years protagonists like Nehru or Saha, had been
far more testrained in their advocacies of large dams.

The Central Waterways, Irmgation and Navigation Coramission (later the CWC) had a decisive role in the
chotce of designs for water resource development. The Commission and its related offices inducted
young engineers, mostly trained in the USA, who were hand-picked from all over the country and from
abroad. Many of them had served as apprentices in dam construction companies and engineering
concerns. Educated 1n the West, they were conversant with not only advanced engineering and global
problems but also with Sanskrit epics. But they belonged to an era which was obsessed with
“modernisation”. which looked down upon any technology that could be called “‘traditional™. [n
general. the educated elite of that era, or even of the present, have little regard for old farming systems
tn India and traditional irrigation systems. In his memoir, K.L. Rao (Rao, 1978: 49, 136) mcnuons
that his three weeks™ visit to Colombo in 1956 gave him an opportunity to see the “ancient irrigation
tanks". His own State, Andhra Pradesh, had 50 000 tanks but none of his writings make any mention
of these. The only conclusion to be drawn is that he either did not know of Indian tanks or did not
think them worth consideration. Dr. Rao was the architect of many great dams m India. such as the
Nagarjunasagar Dam m Andhra Pradesh. The alignments of the canals of this dam however. could not
have had any bearing on the thousands of tanks and their draiage and supply systems that might have
existed 1n the Nagarjunasagar command area. and least of all could there have been a bottom-up
approach to water resource development beginning with the existing tanks. Yet. unlike in some other
parts of India, good quality records existed regarding the tanks of Andhra Pradesh

[n some other arcas engrneers were fully aware and active in promoting the mterest of the country and
the locality At the dam site of the proposed Nagarjunasagar Dam. an abundant supply of granite was
focallv availlable Rao decided to use it for construction. This was a radical wdea: until then no one had
uscd granite as a structural marerial (Rao. 1978)" Rao was determined and established his point
through rescarch papers in engincering scicnee. Nagarjunasagar Dam was constructed completely
with stonce sct 1 cement mortar Except for some high cranes, very httle machinery was used which
saved a constderable amount of foreign exchange, gencrated a great deal ot employment. and sct a
labour-intensive coursce of construction for large dams in India. Under the DVC Act. soil conservation
and watershed management were taken up on a statutory basis from the beginnmg of the project
which was also a radically new idea. Ina way. organised environmental activity i the country began
with the DVC dam.

Long before the Tennessee Valley Dams 1in North Amcrica, several projects in India had witiated (he
saga of displacement and muscry. In the first quarter of the mincteenth centuny. the Tata Steel
Industrics and the Tata Power Company had displaced thousands of tribal and other people tor
development purpose (Mahapatra, 1999). The coal mines and other industrial activitics continued
these activities. In this context 1t 1s meamngful to discuss how the dam technologists. guided by
India's developmental goal, behaved

In fatc 1930s. winle designimg the Hirakud Dam site, K.L. Rao (1978:29) as the Director of Designs.
was not happy about the fact that “There was also heavy submersion of festile lands™. When he found
the Nagarjunasagar Project site, which needed "very little submersion as the river flows through a
gorge practically for 80 km" he was overjoyed (Rao, 1978: 36). The Hirakud Dam, in constrast, with
its hve storage capacity of 4.72 m. a. ft. and reservoir arca of 743 km™. had submerged 115 thousand
heetares of good agricultural land and had affected 22 (44 fanulics Nagarjunasagar Dam with a
higher storage capacity (5 47 m. a. ft.) has a reservoir arca of only 285 km™ and had submerged only a
quarter (295 thousand hectares) of the agricultural land that Hirakud had and had affected an
cstimated 1 500 to 3 098 famulics (Thukral | 1992, 36, 57, 60).
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In general, the public sector policies towards displacement of people were more considerate than
those in the private sector, though a lot was and is, still wanting. The situation differed from project to
project. depending on the concem shown by the personnel in charge. Agreeing that “the rchabilitation
pattern as stipulated by NWDT (Narmada Water Dispute Tribunal) is the most fiberal . . . wn recent
decades”, Roy Burman (1995:28) compared its provisions with those the Rehabilitation Policy of
Rourkela Steel Company. a public sector project in the 1950s. He came to to conclusion that ". . . the
rehabilitation pattem as prescribed at Rourkela in the fifties was certainly much more liberal and
comprehensive and was inherently community oriented” . Large dam projects too have their share of
stmilar imagination. In this regard the case of the Chambal valley projects (CBIP, 1987a: 101-111;
Bhavanishankar, 1999) is worth recollecting (See box).

At the Gandhisagar Dam site the project authorities marked the submergence area well n
advance, identified the project-affected people and announced the rehabilitation package. All
arable government lands lying within a radius of 30 mules of the periphery of the Gandhisagar
Dam werc reserved for the displaced. After identifying the village sites for the project-affected
people, the authorities undertook the tasks of facilitating the proviston of drinking water. land
levelling for agriculture, construction and renovation of tanks for ircigation till the project was
complcted. building of roads. schools. dispensaries. maternity homes. panchayat buitdings. and
the protection of towns against submersion. Individual choices were attended to o the
construction of new houses. The displaced could transport salvaged matcerials to the new site
using project vehicles free of cost. The project authoritics decided to avord contracting jobs as
far as possible in order to provide cmployment to the displaced. Not only were the displaced
given construction jobs but arrangements were also madc to bring them to the worksite, all at
the cost of the project. Arrangements were made for hands on traming, and after satisfactory
completion of such tratning, some of the displaced were promoted to higher levels. The
engineers volunteered to conduct cvening classes for some of the brightest peopte After a vear
these students were examined by acadentic institutions and those who passed the exanunations
were appointed Junior Engineers at the construction site. After the completion of the dam. the
new villagers were the first to get electricity.

Such rchabilitation policics were designed decades before the World Bank made any inttiative i this
sphere. Were they tmplemented? According to the rehabiitation policy, 10 wells should have been
constructed: only 46 actually were. Similarly, as agamst the 67 school and panchavat buildings
proposcd. only 29 were actually burdt. The total number of tanks constructed was just three (Gupta.
[099). The Gandhisagar Displaced Peoples’ Association is alive after forty vears. cven to this date
demanding better rehabilitation.

Rehabilitation problems are discussed in greater detait in Scetion 5.3 of this report. Here attention s
drawn to another aspect relevant for this part of the study. The actual flow mto the 660 km* wide
Gandhisagar Dam has been much Iess than the anticipated flow. In order to obtain maximum inflow
of water mto the rescrvoir, the State discourages rainwater harvesting and lift irrigation in the
catchment arca, The whole district of Mandasore is, thercfore, totally dependent on groundwater
irmgation. As a result, groundwater is being depleted at a very fast rate affecting a much wider arca
(the whole of the massive catchment) than just the submerged villages. The distress has spread over a
large arca beyond the submerged villages: Gandhisagar Displaced Peoples' Association is now
campaigning on behalf of the people of the whole district (GBS, u.d.). The experience clearly shows
that good rchabilitation policics, cven when properly imlemented, are not the panacca for ill-
concerved developmient plans.

Years later. as a Central Minister, Dr. Rao vistted Bhakra Dam. which was commussioned m 1963,
and wrote about this visit (Rao. 1978:79-80) as follows.

The Bhakra Project was completed n all respects and the Prime Minister dedicated 1o (o the
nunion on 22 October 1963 There was a large gathermyg and cvervbodv feli happy that the dam
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would confer immense benefits for all industrialists and agriculturists. It is curious to observe
how we handle our projects without sparing a thought for the affected people. When the Bhakra
dam was built, the village of Bhakra, situated on the banks of the Sutle;, was submerged and the
people built their houses on the adjacent hills. The project resulted in great suffering o the
people of the village, but nobody took note of the peoples’ representations. It was many years
later, during one of my visits to the dam site, that I found that the new village of Bhakra had
neither drinking water nor electricity, though surrounded by blazing brilliant lights. This was
indeed unfair and I asked the Bhakra Management Board to supply both power and water to the
village. Even then, there were objections. The Management Board thought that this was not a
proper charge on the Project. This indeed was an absurd approach which [ overruled. [ hope that
in fulure proper amenities are made available in the rehabilitated villages.

Dr. Rao was one of the rare great men who would not spare himself from criticism. With growing

expenence of dam construction, not only was technological knowledge increasing, but also that of the
mistreatiment of affected people.

2.4 Objectives and Achievements

In [995. the total live storage capacity of dams and reservoirs
Large or small dams. if built completed in the country was about 177 BCM. Another 75
without adequatc  preparatory | BCM were under various stages of construction. No work has
work. can fail to deliver expected commenced for 132 BCM. about a third of the storage
results. potential of the country. The growth of storage capacity in the
country 1s shown i Figure 2.3. The overall storage m alf the
I2 major river basms varies from 74 — 96% (CWC) This s
not a dismal performance. However. some works have
problems. The Central Water Commission has been monitoring the actual storage i 60 important
reservolirs of the country. together which accounts for about 66% of total live storage capacity created.
The average storage attained in different basins has been ranging from 54-90%. Over a ten year period
(1983-1992). the Gobindsagar reservorr did not attain its designed Tive storage capacity for a single
year. Mcttur. Javakwadi. [dukks and Gandhisagar reservoirs have touched their full reservoir levels
only once n ten vears (Mohile ct. al. 1994).

[CID position paper

Figure 2.3 Growth of Storage Capacity
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Irmigation is either the only one or at least one of the objectives of at least 96% of the 4 291 dams.
Only about 4.2% have power generation as one of the objectives. About 1% of dams has drinking
water supply and less than 0.5% have flood control as one of the objectives. Navigation and industrial
water supply are also included amongst the objectives of a handful of dams. However, the objectives
are closely related to dam size. Almost all of those dams intended also to achieve flood control are
above 30m. There is hardly one amongst those dams above 100m which does not have hydropower
generation as one of its objectives.

Considerable care is needed in commenting on the achievements of different objectives. In the power
sector, contributions are measured by the immediate output of generating plants. For the irrigation
sector the approach is different. Contributions are very rarely measured in terms of the actual quantity
of water deltvered. Achievements are noted in terms of actual increase in agricultural production. This
is definitely more meaningful even in cases of volumetric supply. But agricultural outputs arc
determined through the interaction of many different factors from which the contribution of the
irrigation component has to be singled out. Also, hydropower has a specific role in power grids. and
power output is not always the appropriate indicator of hydropower achievement. The result of flood
control measures is only notionally described.

Immediately after Independence, India was an importer of foodgrams with domestic production at
only 51 nullion tons. By now the foodgrains production has reached the 200 million ton mark. The
country now has a margmal surplus in foodgrams which 1s cited as the greatest indicator of the
achievement of large dams. The following table shows the shares of ramfed and irmgated arcas in
foodgrains production immediately after Independence and in the latest vear for which data were
available.

Table 2.4 Contribution of Irrigated Area in Foodgrains Production

Rainfed | Irrigated | Total | Observed
| | Gross arca undcer foodgrains, 1950-51 (m ha) 78,98 18.32 973 47 3
2 JApproximate productivity tn 1930-31 (t ha)* (0.4 |
3 |Estimate of Production in 1950-31 (mt): (1)x(2) 31.39 18.32 49 O} S0
4 | Relative shares in 1950-51 : (3) as Yo 63.29 36.70 100.00
3 | Gross arca under foodgrains, 1993-94 (m ha): 76.45 48.25 124.7 124.7
6 | Actual Productivity in 1993-94 (t ha) ! 2.33
7 | Estimated Production in 1993-94 (m t): (5)x(6) 76.43 11243 188 8% TR
8 |Relative shares in 1993-94: (7) as % 40.47 59.52| 100.00
(SOURCE CWC. 1996)

VX Productivity estumates for 1930-31 are not given n the source. These ave the anthors estimuies |

[n 1993-94 irrigated agriculture accounted for about 60% of foodgrains production. This too was not
duc solcly to dam-based irrigation stratepy. lmmigation projects in ndia are classified under three
catcgories. major (CCA>10 000ha). medium (CCA=2 000-10 000ha), and minor (CCA<2,000ha)
Minor irmgation projects include both surface and groundwater as their source. whike major and
medium projects exploit surface water resources alonce. At the end ot 1996-07. the “irrigation potenial
created” was 91 8 m ha as aganst 22.6 m ha in 1951 and of this major and medium irmigation
contributed 338 m ha or just 36.8%. Assuming that all major and medium irngation projects include
large dams, at the most 21.9% (59.52 x 36.8) of total production toodgrains in 1993-94 may have
come from trrigation based on large dams. The actual figure will be still fess since not all mayor and
medium projeets include farge dams.

There arc many factors which can be credited with the achicvement of sclf-sufficicney in foodgramns
production In particular, the Agriculture Department claims that its productivity increase measuees.
ltke ntroduction of HYV sceds in the nmud-1960s, rapid mcrease o fertiliser use. promotion of
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agricultural research and education, systematic extension, supply of credit for agricultural purposes,
price support through administered prices etc., have been the major contributing factors. Table 2.5 is
an apalysis of factor contributions.

Table 2.5 Contribution of Irrigated Area in Foodgrains Production
Rainfed | Irrigated | Total | Observed

1 | Gross area under foodgrains, 1950-51 (m ha) 78.98 18.32 97.3 973
2 | Approximate productivity in 1950-51 (t/ha.)* 0.4 1
3 |Estimate of Production in 1950-51 (m t): (1)x(2) 31.59 18.32 4991 508
4 |Extension of gross area under foodgrains till +27.4
1993-94 (m ha)
5 |Marginal Contribution of area extension +10.96 +10.96
between 1950-51 to 1993-94 (m t): (4)x(2) (7.89]
6 | Gross area under foodgrains. 1993-94 without 106.38 18.32 1247
any extension of trrigation (m ha); (1)+(4)
7 | Actual Productivity in 1993-94 (t/ha) 1 2.33
8 | Production in 1993-94 due to area cxtension and 106.38 42,69 149.07
productivity increase (m t): (6)x(7)
Y [Marginal Contribution of productivity +63.83| +24.37 +88.2
increase between 1950-31 to 1993-94 (m.t.): (8)- [63.47]
G
b | Arca converted to irrigation -29.93 +29.93 |
i1 1 Gross arca under foodgrains, 1993-94 (m ha): 76 43 48.25 124 7 124.7
(6)+(10)
12 | Esumated Production in 1993-94 (m t): (1 1)x(7) 76.45 112,43 188,88 (85 0)
[3 |Marginal Contribution of irrigation extension -29.93] 6974 +39 %1
between 1930-31 to 1993-94 (mit): (12)-(8) [28.63]
14 |Share of major and medium irrigation of 13 ‘ .
(36 R%) [10 54]]

(SOURCE CWC, 19Y96)
* Productivity estimales for 1930-31 are not given in the source. These are the anthor s estumaies
Digures i ] | are marginal contributions of the fuctors expressed tn perceniage.

Thus. the major part (63.5%) of the increase tn foodgrains production s duc to the productivity
increase measures, Assumng that most, not all. major and mediunt irmigation projects are dam-basced.
the margimal contribution of Jarge dams to increased foodgrains production 1s less than 10%. This s
not msigiticant, but not spectacular as is sometimes climed. Table 2.5 also shows that ranted
farming has responded well to productivity mercase measures. This tinding goes agamst the common
belicf that development of agriculture ts possible only if there s some trrigation facility and that HYV
sceds or fertihzers cannot be used under rainfed conditions. In reality, the ramfed arcas are not devoid
of watcr management measures, although the term used conveys such an impression. (This will be
discussed in Chapter 6, in the introduction of options.) The productivity increase measures have
benefited both irrigated and ramfed arcas

Substantially change has occurred 1 the cropping pattern (Table 2.6). The food basce of the country
has changed tcreasingly to rice and wheat with the reduction in the importance of nullets. The
production of other food crops has timproved and the oilseed crisis faced by the country has been
overcome [t is not possible to distinguish the contribution of different sources of irrigation m
briging about these changes. Large dams certainly contribute their share. as do the tubewells. wells
and small irrigation systems. However, the growth of arrigated sugar cane cultivation and some
similar changes also mdicate that large farmers have cornered higher shares of benefit. Sinee mimor
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irrigation sources are not used by large farms, the greater part of this increasing inequality might have
been contributed by the major and medium irrigation systems. It is probably true that large farmers
have benefited disproportionately from large dams.

Table 2.6 Changes in Cropping Pattern between 1952-53 and 1992-93

Addition to | Allecation of new % increase %

cultivated irrigated area inirrigated irrigatedin

area (m ha) | to different crops variety 1992-93
Wheat 14.70 393 47.1 84.2
Rice 11.87 24.0 15.7 205
Majze 2.37 1.8 7.4 48.0
Other Foodgramns -8.94 -1.0 0.6 8.9
Sugar cane 2.15 5.3 22.0 88.3
Condiments and Spices .54 3.1 473 50.7
Fruits,  Vegetables and 4.99 6.5 38.8 40.5
Roots
Other Foodcrops -0.64 -1.8 13.0 -
Orlseeds 15.67 14.6 232 24,1
Cotton 1.47 4.9 26.1 34.6
Fodder craps 2.55 4.8 24.6 247
Other non-food crops 0.2t -1.3 -17.9 -
Gross Irrigated Area 47.93 100.0 19.0 -

(SOURCE: Tablcs [.4. GOI (1992-93))

Comparable categories are available only since 1932-53.

At the time of Independence. the country had already installed about 5300 MW genceration capacits in
by dropower. This was in the private sector. No further expansion by the private scctor was allowed
unti! the policy revision in the last decade The public sector. however, took to hydropower
developmient on a large scale. By now the country has added about 23 019 MW of hvdropower
yenceratton capacity. In the late [980s hydropower accounted for more than one-third ot the total
powcr generation in the country. However, the progress has slowed down in recent years to an
average of 400 MW addition cvery year during the last decade. The share ot hydropower in total
powecr generation has come down to about 25%. The reasons have been discussed 1n section |35

Figure 2.7 shows the arca affected by floods in the whole country i different vears The five-vear
moving average shows a slight decrease in the first few years after Independence and a considerable
increase since then. Howecever, the contribution of targe dams to this decrcase needs closer scruting
because other flood control measures were also adopted. In fact. the cvolution of the flood control
policy in India has considerable relevance for understanding the actual role plaved by dams i this
respect.
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Figure 2.7 Area Affected by Flood
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Following the adverse effects of the Damodar Embankment constructed in the 1850s. the engincers in
India debated for about a century on the appropriate technique of flood control. In the carly 20"
century there was little dispute about the unsuitability of embankments as a flood control measure In
1938, the National Planning Committee under the Chairmanship of Jawaharlal Nchru stated in its
rccommendations (cited in Ghosh & Scn Sharma. 1982:93):

Indiscriminate construction of flood emhankments should be discontinned since they posuively
restrict the flow of the river and deteriorate its flow regime in contravention o the rights of the
Fivers (o have sufficient space for there accommodating the full discharge

Storage of water as a solution was first suggested for Mahanadi in 1862 (D'Souza. 1998) and for
Damodar i [863 (DVC. 1938). The colonial government was not prepared to mecet the expenses of a
flood control project which would not bring any financial returns, But in 1943 after a small Hlood in
Damodar disrupted the transport system for the war operations of the government m Burma. the
Govertior of Bengal appointed the Damodar Flood Engquiry Committec to suggest suitable remedial
mcasurces. By then engineenng techniques enabling tor large dam construction had been developed
The Enquiry Committee recommended a large dam strategy  In order to provide financial strength the
Committee included generation of clectricity as an addittonal objective Thus began the famous
multipurposc proyect on the model of Tennessce Valley Authority m the United States In 1943 the
GOl nvited a planning speciabst from TVA to draw up a plan (DVC. 1998 60-61). The proposal for
the construction of the Hirakud Dam on the Mahanadi, designed exclusively for tlood control, was
also accepted in 1945 The DVC plan had made the sanctioning of the Hirakud Dam proposal much
casier: the Orissa's answer to flood havoc (D'Souza. [Y9R).

Thereatier. a large dam was rarcly constructed primarily for flood control Instead the cmbankment
strategy  made a comeback. The rcasons for that deserve attention. In 1947 construction of
Barahkshetra Dam i Nepal was proposed as the only meanmgful option for flood control 1o the
pertlous Kosi belt of Bihar (Bhaba. cited in Mishra, 1997:2210). But no move was made tosard the
construction of the dam because it was felt that there was no demand for the magnitude of power
gencration and irrigation proposed (Verghese, 1999:139). Then in 1933, besng moved by the plight of
the people after a severe flood i that region, Nehru insisted on doing something immediately
(Mishra, 1907:2211-2). Embankments were the only known technique of flood control that could be
imiplemented within a short time and at low cost. lmmcdiately after this a National Programme of
Flood Management was launched in 1934 which agaim cndorsed the embankment technique amongst
others In 1934 the length of embankments was around 6 000 kms. Since then 16 199 kmis of new
cmbankments have been added, agrecing all the while that embankments are only short-term
solutions Government expenditure for flood control has risen from Rs. 130 million in the Furst Plan to
Rs. 16 900 nulhon in the Eighth Plan, a tenfold increase in constant prices.

Vs ss o work g paper prepaced for the World Comanssion an Dams as part ol s wlornition gathermg activittes (he viesws conclosigs
and reconmnicirdatimns cantamed i the work i paper are not 1 he tiken to represent (the views ol e Comnussinn



For flood control, large dams are, therefore, a structural option considered better than embankments
but used only sparingly. The very few dams constructed specifically for this purpose permit
assessment of the effectiveness of dams as a flood control strategy. In addition, what needs to be
investigated s whether the construction of large dams for the purposes of irrigation and power
generation 1s the cause of floods in areas which probably never had one floods before.

Be it Hirakud, DVC or Ukai, there 1s no dispute that floods have been moderated by these dams
though not totally stopped. From technological assessment even moderation is a success since an
occasional higher inflow than the planned storage capacity could never be ruled out. But new
contingencies have arisen and the strategy of large dams is not at ease to face those. Even though
moderated. floods still occur. This point will be discussed in greater detail in Section 6.2
(Performance Improvement Options).

Large parts of the Eastern and North Eastern States are traditionally flood-prone arcas. But there is a
disquieting perception that the expert of the flood-prone area in the country is increasing. Floods arc
now occurring outside the old flood-prone areas in the Himalayan ranges. and in western and
peninsular India. It is doubful whether deforestation alone is responsibie This too will be discussed
further in Section 5 2.2.1 (CSE, 1991).

Public watcr-supply 1s not a frequently stated objective: many dams have added this objective at a
later date. Whatcever the original objective, this public water-supply is welcome and 1s in accordance
with the prioritisation of purposes in the National Water Policy. Compiled statistics is not availabic
Stray reports confirm that the drinking water requirements of many towns and mega cities in India are
met from the reservorrs of irrigation/multi-purpose schemes existing in nearby arcas and cven by long
distance transfer. In the nattonal scene. 90% of drinking water in the country s supphied from
proundwater sources. Also. drinking watcr problems are increasing over the years

Exact information about the usc of dams for the purpose of navigation is not available So far only
three out of a proposed 10 national waterways have been announced. These are yet to make Lhe
desired impact on the cconomy. No compiled data are readily available for dam-based storage
meceting the industnal need of water. This is an important function, somctimes the primary function.
of somce dams

Cuertain bencefits are not imcluded among the declared objectives. Inland piscreulture has prospered n
the reservorrs, From stray reports available, 1t seems that this activity is widespread and its output
substantial. Also. 1t supports many fishecrman families. Unfortunately. compiled data are not available
Undcr various projects. forests have been developed for soil conscervation works both in catchments
and on canal banks and as compensatory forestry for the submergence of existing forestland. Some
reservolr arcas are popular recreational spots.

2.5 Future Outlook

According to the Planning Commission ([999:v.2. p, 483} as much as 92% (1 030 BCM) of the | 140
BCM total utilisable surface and groundwater resources of the country would be required to be put to
usc by 2025 AD. Tlus mcans that almost the whole of the estimated ultimate storage potential of 384
BCM must be completed by 2025, Not only the 75 BCM that are under various stages of construction.
but also the 132 BCM still under consideration should be completed. In the hydropower arca too. an
ambitious perspective has been laid out. According to a projection made by the CEAL total mstalled
capactty at the end of the Eleventh Plan (2007-12) will tnclude a hydropower component of about
74 000 MW which amounts to an addition of 52 000 MW within the next 12-13 years. In the arca ot
flood control, no scparate perspective based on dams has been set although dams for both irrigation
and hydropowecer will also serve this purpose. The feasibility of this plan will now be considered.
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Table 2.8 Future Potential of Water Resource Development

Storage Hydroelectricity at 60%LF*
Region Completed |Projects Potential Potential not | Potential not
and Under |under developed developed yet explored
Construction | Consideratio |and under nor under or cleared
n development |development
North-castern 1.53 6731 3.48 47 .83 4920
Northemn 19.92 4.66 36.05 35.83 34.99
Eastern 11.27 271 8.53 6.11 5.63
Western 3938 16.44 17.78 3.58 3.36
Southern 27.92 8.89 34.16 6.65 6.80
TOTAL |% 100.00 100.00 100.00 100.00 100.00
Actual | 249.15 BCM| 1323 BCM| 188125 MW| 65231.5 MW | 62428 0 MW

* As on [ April 2000. Data supplied by CEA.

The north-eastern States, the Brahmaputra-Barak Basin, accounts for 67% of possible storage projects
not yet taken up and 48% of unused potential of hydroclectricity. Projects here may effect flood
control but there is hardly any scope of irrigation. Another 36% of hydropower potential is in the
Himalavan belt of Ganga Basin. This region has plenty of groundwater. and surface storage for
irrigation 1s not a high priority  The future priority in surface water development for irnigation 1s
therefore. confined to peninsular India (Reddy. M.S.0 1992). The prospect of cxplottation of the
tnternal rivers is not very bright. Due to non-scttlement or excessive delay i the settiement process of
mtee-State river disputes, a large irmgation potential and about 5 to 6% of countn’s ultimate
hydropower potential remains locked (Navalawala, [999: 36). To cxploit the hvdel potential located
in the Himalayan region, sceveral mega dams are planned. some of which arc more than 200m n
height. Apart from the fragile ceological nature of the Himalavan region. these dams arc also
ditficult locations. Tappmg these sources 1s much more costly as compared to thermal power
(Planning Commission of India. 19992 vol. 1, p. 41). Besides, the Brahmaputra River passes through
China betore entering India, Current water availability may be reduced if in the future, China diverts a
substantial part of the Brahmaputra’s water for its own nceeds. Some authoritics feel that defence
considerations will restrain the process of extension of a sertes ot massive storages that will muke a
ven wide and populous tract of the country vulnerable in the cvent of international conflicts

Somc authors feel that the estimates of available, utilisable and utilised water resources as well as
ultimate irngation potential must not be taken as sacrosanct (Sengupta. 1993:103-108: Viudvanathan.
1999:106-8) Apart from other considerations, accurate cstimates cannot be made beecause of natural
and potential social uncertainty. By detatled probimg a worse scenario may be arrve at or unforeseen
possibilitics and other feasible plans may be revealed.

The first estumate of total surface runoff. made in 1976, was | 850 BCM. Smce then the figure has
been revised upwards several times. The current estimate 15 T 869 BCM. but both the databasce and the
cstimation mcthod are crude. The Central Water Comnussion has recently established a hydrauhe
observation network all over the country. However, it is far short of the standards specified by the
World Mcteorological Organisation (Reddy, M.S.. 1992). The States have their own gauges, bul since
many nvers are the subject of inter-State disputes. they are unwilling to provide the data on flow
neastrements (Vaidvanathan, 1999:106). As M.S. Reddy obscrved (1992), "Inadequate data used m
carlicr projects is to a great extent responsible tor their less than optimum performance. ¢ g the
reservoirs which do not fill up to their design capacity year after vear.”

The current estimate of utibisable surface water resources is 690 BCM. The way this estinate has been
arrived at can only be described as a guess. The Irngation Commission (1972) was of the opimon that
33% of the runoft in the whole country could be utitised: K.L. Rao estimated 30% and the National
Commission of Agriculture (1976) suggested a figure as high as 36%. The current estimate s 37%,
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The ratio is not determined by any natural law; it depends on two sets of factors, the state of
appropriate technology and water resource management methods. Appropriate technology may
enhance utilisation whereas bad management may lead to wastage even from existing facilities. The

current estimate of utilisable water, given by the CWC, should be appreciated in the light of these two
factors.

A proper estimate of utilisable surface water flows by only those techniques considered by the CWC
would require detailed surveys to identify all the possible sites for storage or diversion of river flow.
evaluating these sites from the viewpoint of engineering feasibility, and the quantum which could be
drawn for use. Instead, the estimates given by the CWC are based on some gross calculations by river
basins and sub-basins. Vaidyanathan (1999:107) states that an attempt was made by the CWC during
the 1950s, to ndicate potential sites, their storage capacities, and utilisation. These reports. running
into several volumes, give assessments of technological possibilities of irrigation development for all
river basins and sub-basins. They include maps indicating locations of existing and potential storage
sites. The reports have not been published, nor does the exercise appear to have been followed up by
detaited ficld surveys and investigation to improve and refine the estimates.

The inclusion of additional techniques will increase the estimate of utilisable flow. One such
possibility s intcr-basin transfer. The Ministry of Water Resources has prepared a National
Pcrspective Plan and the Government of India has set up a National Water Development Agency for
carrving out the necessary surveys and preparations for tnter-basin transfer of water. However. no
notice is taken of the fact that the cstimate would increase if utilisatton by many traditional irrigation
and water utihsation techniques, which are based on principles different from storage and runoft
utilisation. were also included. An amount cstimated at 1 630 BCM s shown in the water balance
calculations as lost from total precipitation betore forming surface runoft. This has been described
variously as “local retention™ or “soil moisture™ This 1s actually the source of water for the various
water utilisation techniques in rainfed agriculture. including in sifu storage (Scngupta. 1993 106-7).
Most watershed management programmes increase utilisatton of parts of this source ot water

Inclusion of the water management factor will drastically alter the current official cstimate ot
uttlisable surface water and ultimate trrigation potential. Vaidyanathan pomts out that all thosce
mcasures that arc techmeally feasible are not ecconomicalty viable, The CWC cstimate docs not take
tto account the cconomics and 1s only a technical feasibility report. If other non-technical teatures
had played a significant role, a meaningful criterion could have involved such issues andit would have
lcad to morce feasible designs. In many casces. opting for a somewhat smaller size dam might have
helped more in the achicvement of equity or environmental preservation and would have permitted
the projects to proceed smoothly.

"We have created ahive storage of 192.7 BCM., but we have no data on the extent of actual utthsution

Tlus data s vital for planning future projects mn any basin ™ (Reddy. 1992) The way the ultimate
irrigabion potential is cstimated 1s absolutely crude; the data are highly sensitive to water management
mcthods. The extent of the arca irmngated from a given amount of water depends on a complex set off
factors: agroclimatic patterns, the nature of the system. crop patterns and standards of water
management There 1s considerable scope for change i the future, particularly through acceptance of
suitable crop patterns and cropping practices.

It is also possiblc to alter the technical designs to increase the viability of a dam. Some 10 years back.
while writing about the Sardar Sarovar project, B.D.Dhawan (1990:33) had suggested. " the
probicms of displacement of the people. which is now causing great anxicty in many quarters. can be
substantially reduced in scale by adjusting the height of the proposed dams on the Narmada".”
Paranjape and Joy (1993) proposed. along the same lincs. some modifications in the official designs
of the Sardar Sarovar project. Interestingly. they found that an alternative destgn retains most of the
expected benefits The mam feature of the design is to drastically reduce the need for storage behind
the dam,
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requirements:

(1)
(11)
(i)
(1v)
(v)

(vi)
(vi)

The draft design proposed by Paranjape and Joy (1995) meets the following

an FRL of 107 m (as against 138.7 m at present), reducing
submergence by almost 70% and displacement by almost
90%

full utilisation of Gujarat's share of 9 MAF of Narmada water
increase in the share by the drought-prone areas of Kutch.
Saurashtra and North Gujarat

rehabilitation of the displaced people as part of a
development plan for an upstream area of 100 000 ha,
establishment of permanent vegetative cover on more than
11 m ha in the service area

cost not more than the estimate by the World Bank in 1985
provision for early delivery of water to Kuteh. Saurashtra and
North Gujarat

Instcad they propose to store Narmada water in dispersed. local surface and groundwater storage and
the central system would basicalty have the role of diverting and conveving exogenous water to these
local storages through a series of canals, barrages and lifts.

It may be noted that the suggested design closcly resembles that of the existing Tambaparni irrigzation
svstent (sce Annexure 4)
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3. The Framework of Laws, Policies, Institutions and
Procedures’®

Ramaswamy R. lyer

3.1 Preliminary

This chapter will provide a broad but compendious survey of the legal and institutional structure.
setting and ambience within which large dam projects have come into being and functioned n India:
the details of actual project experiences will figure in other chapters. The survey will be hmited with
reference to the purposes of the present review, undertaken for the WCD, of India’s experience with
large dams. While the chapter has been divided into sections on laws, policy, institutions, etc.. for
convenience, there will inevitably be some overlap among the sections.

3.2 Laws

There ts no separate law or set of laws in [ndia relating specificalty to dam projects. The planning,.
approval. financing. construction, operation and maintenance of such projects take place within the
constitutional and legal framework of the country. and in particular. within the provisions relating to
walcr.

In the quasi-federal structure of the Indian Constitution, with its allocation of Jegislative competence
through three hists (Union, State and Concurrent), entrics relating to water figure in both the Union
List and the State List. The primary entry refating to water 1s Entry 17 1 the State List:

Wener, that 1y (o say. water supplies. trrigation and canals, drconage and ewmhankmenty. watcr
storage and water power subject 10 the provisions of kntry 56 of List {

The legistative competence of the States in relation to water, conferred by Entry 17 in the State List.
also implics exceutive power, and it is this that enables the State Governments to plan and implement
dam projects.

Entnv 56 of the Union List (to which Eatry 17 in the State List has been made subject) runs as
foliows.

Regnlanon and development of inter-State rivers and viver valleys 1o the exient to which such
regnlation und development under the control of the Unton is declared by Parliaoment by o
(0 he expedient in the public tnterest.

In terms of the constitutional provisions, the Central Government could perhaps have plaved an

Parhament, particularly as most of India’s tmportant rivers are inter-State rivers. However, the Central
Government has not made (or been able to make) sigmificant use of the enabling provisions ot Entry
36 There has been a good deal of discussion on whether water should in fact have been puat in the
Concurrent List. and whether the Constitution should now be amended to bring this about. but that
sssuc 1s not relevant 1o the present context.

An important component of Indian federalism 1 relation to water resources, though not a
constitutional onc. 1s the National Water Resources Council (NWRC), established by the Government
of Inda by a Resolution i 1983, Though the NWRC docs not have any statutory backing. s
composition cnsurcs its importance and mflucnce. It 1s headed by the Prime Minister, has the Minister
of Walter Resources as the Vice-Chairman, and includes all State Chiet Ministers and scveral Union
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Ministers as Members; the Union Secretary, Water Resources, is its Secretary. The NWRC provides a
forum at which issues of water policy, co-ordination, co-operation, conflict-resolution, and so on can
be discussed and answers found. It was the NWRC that approved and adopted the National Water
Policy 1n 1987; that approval and adoption implied a national consensus. However, the NWRC has
not been meeting regularly. From 1983 to 1999 it has met only three times: at its first meeting in
October 1985 it set up a Group of Ministers to formulate a draft National Water Policy for its
consideration: at its second meeting in September 1987 it approved and adopted the National Water
Policy: and in 1995, in the context of the Cauvery Dispute, it had its third meeting but no important
decision was taken at the meeting.

From the wording of the constitutional provistons, it would appear that the Constitution-makers were
essentially thinking of river waters; and while there are references to irrigation, canals, embankments.
and water power, there is no explicit evidence of an awareness of traditional community-managed
systems of ramwater harvesting or water management. nor of water as a natural resource and a part of
the larger environment or the ecological system. (Some of the cmerging concerns were incorporated
mto the Constitution at a later stage. Under the 42™ Amendment of 1976, references to the protection
of the environment, forests and wildlife were introduced via Articles 48A and 51A. and two entrics
relating to forests and wildlife were added to the Concurrent List.)

Article 262 of the Constitution provides for the adjudication of inter-State river-water disputes The
legistative competence of a State under Entry 17 of the State List has to be excreised in such a manncr
so as not to prejudice the interests of other States and create a water dispute within the meaning of
Article 262 Tlus has been clearly stated in somic of the Tribunals™ Awards.

The [nter-State Water Disputes Act 19536 (ISWD Act) passed by the Union Parliament under the
provisions of Article 262 is an important law in the context of the planning and construction ot dam
projects. The concern here is not with the problems expericnced in the opceration of the adjudication
process or the changes that are felt to be needed. but with the bearmg that the Act has on dam
projects Not only must the allocation of waters and the restnctions (1f any) imposed by the Tnibunals
Award be kept in mind. but in somic cases the Awards have an even more direct relevance for project
planning: projects figure in some Tribunal Reports (¢g Narmada. Krishna): the Narmada Tribunal's
Award specifics certam project features: i some cases the Award itsclf lecads to the tormulation or
acceleration of projects with a vicw to making sure of retaining the State’s share of the waters (cg
planning for Knshna waters by Maharashtra): and there are also new post-Award disputes relating o
certain projects (cg the Karnataka/Maharashtra — Andhra Pradesh dispute over the Telugu Ganga
Project. the dispute regarding the Alamattr Project between AP and Kamataka. and thar  between
Gujarat and Madhya Pradesh regarding the height of the Sardar Sarovar (Narmada) Dam)

(Jt must be noted that in the context of the ISWD Act, “inter-State river-waters desputes”™ means hrer-
voveramental disputes. Implicit in this 1s the assumption that nvers are resources of the state to be
dealt wath by the government for the people. This tatls to recognise that the people coutd have
concerns and mterests of their own, and that there could be conflicts between these and the anms and
purposcs of the government This point has come up n some recent cases )

The role given to the Central Government 1 relation to mter-State rivers s reinforced by the use of
the provisions of Entry 20 i the Concurrent List. namely, cconomic and social ptanmag [t s that
cntry which provides the necessary constitutional basis for the requirement of a Central Government
clearance for major and medium irngation projects (including those not involving inter-State rivers)
for mclusion in the national Plan. This has been questioned by some State Governments but the
clearance requirement continues to be operative, though some relaxations have been made in the case
of “medium” projects which are now subjected only to a summary or “pro forma™ check

(In passing. it may be noted that the sanction behind the clearance requirement is the leverage that the
Central Government has through the provision of Central Government {inancial assistance to Stafe
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Plans. This 1s a weak sanction because the Central Plan assistance to States. calculated under what is
known as “the Gadgil Formula™, which came into operation from the Third Plan, is. with a few
exceptions, not project-linked. Prior to the introduction of this system there was in fact a close project
linkage, but that is not the case from the Third Plan onwards. Under the circumstances, the Central
Government’s ability to influence the planning and implementation of State projects has been rather
limited. In recent years there has been a change in the situation. There are some special instances of
project-hnked assistance: for instance, externally aided projects which receive an “additionality” of
Central assistance; certain projects considered to be of special national importance: the Accelerated
Irrigation Benefits Scheme; power projects receiving funds from certain Central organisations: etc. In
such cases. the Central Government may have a greater degree of influence. This, however. begs the
question of the extent to which the Central Government's view of project planning is in fact different
from that of the States.)

The River Boards Act 1956, passed by Parliament under Entry 56 of the Union List, provides only for
the establishment of advisory boards, but no boards even of an advisory kind have been set up under
the Act: the Act has remained virtually inoperative. This point will be reverted to later in the
discussion on “basin planning”

Other 1mportant Central Government enactments having a bearing on dam projects nclude the
Environment Protection Act 1986 and the Forest Conservation Act 1980. Central clearances under
these Acts are an essential part of the processes of approval of dam projects for inclusion 1n a Plan.
There s also the Wild Life (Protection) Act 1972 and the Watcer (Prevention and Control of Pollution)
Act 1974, There are other water-related laws. eg legislation relating to groundwater. but they have
only an indircet bearig on the subject of the present report.

There are numerous Acts at the State level (Irngation Acts. Irmigation and Drainage Acts. and other
related Acts) — and Rules and Regulations made under these - concermed wath irrigation. canals and
their mamtenance. matntenance of tanks, and so on. There are also Command Area Devetopment Acts
m several States  All these Acts have a bearing on the actual operation of dam projects Currently .
there s some advocacy of separate legislation to provide a legal underpmning to the programmc of
Participatory Irrigation Management (P{M) which sceks to transfer the management. at a certain level.
of irrigation systems below the outlet to farmers™ assoctations: the Andhra Pradesh Government has
passcd such an Act (the Andhra Pradesh Farmers Management of [rrigation Act 1997).

There are many fegal 1ssues relating 1o water

= access to water as a bastc human right:

= the asymmetry in law between flowing surface water (over which only use nights and not
owncrship rights are recognised by Indian law) and groundwater (in respect of winch The Indian
Eascments Act 1882 confers “ecasenient” rights on the owner of the land below which the water
lics, subject of course to the right of the state to regulate and control the use of the water).

s the ill-defined water rights of irrigators viy ¢ vay the state in an irrigation system,

o the need (argued by some) for some kind of a “National Water Code™ providing (mter alia) o
legal backing to the recognition of water as a scarce and precious resource to be used with care
and cconomy:

s the need (agam argued by some) for a formal declaration of water-sharig principles.

e the ssue, which has gamed prominence in recent vears. of the celationship between the people
and the state in the matter of water-resource planning: and so on.

These are general issucs of water faw and policy. and only some of them have a direct bearing on dam
projects. However. 1t is relevant to note that the exploration and development of non-dam approaches
to water plannimg, such as water-harvesting and watcrshed development. are hampered by the fact that
the control and management of water harvested in the state. For instance. in Rajasthan where
community cfforts under the leadership of an NGO (Tarun Bharat Sangh) resuited in the reappearance
of water mwells and streams that had long been dry. a conflict emerged between the civil society that
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had brought this recovery about and the State Government which claimed legal rights over the water
This problem needs to be resolved. (Similar difficuities have also been faced by people who have
tried. 1n the Himalayan region, Kerala and elsewhere, to develop micro-hydel stations on their own.)

Dams are also built for the generation of hydroelectric power. Here the constitutional position is
different. Electricity is in the Concurrent List, and both the Central Government and the States can
legislate (and consequently exercise executive power) on the subject. While irrigation (and “multi-
purpose”) projects are undertaken by State Governments, there can be power projects in the Central
sector as well. Two Central corporations, National Thermal Power Corporation (NTPC) and the
National Hydro Power Corporation (NHPC). have been established for undertaking such projects. The
Central Electricity Authority (CEA) is a statutory body established under The Electricity (Supply) Act
1943, Until recently, all power projects required a statutory techno-economic clearance by the CEA.
but this has been substantially relaxed in the course of the “"Economic Reform™ process that has been
going on since 1991. For facilitating private sector investments (both Indian and foreign) in the power
scetor. projects below certain capacity and mvestment levels have been excmpted from the
requirement of a clearance by the CEA.

Large dam projects often involve the displacement, resettlement and rehabilitation of people. Taking
displacement first. the instrument of displacement'’ is the Land Acquisition Act. dating back to the
1™ century. under which private land is acquired by the state for a public purposc. This is an
important Act in the context of the mplementation of most large projects (including tndustrial
projects), but it has a special importance for large dam projects because of their large land
requircments. The actual opceration of the Act has been besct with problems m many cases Project
planncrs and managers tend to complain about scrious delays and protracted hugation. leading to
slippages in project time-schedules and cost cscalations: the people whose fands are being acquired
tend to complain about mcqurtics and injustices, disparttics between cases. defavs in compensation
payvments and corruption (apart trom the uphceaval always involved m displacement) The grievances
of the peopte are clearly more weighty than the administrative mconveniences that project managers
complain of. Though notiftcations are issuced regarding the mtention to acquire land. this docs not
rcally constitute consultation. The aftected people can question the quantum of compensation. but it is
very difficult for them to challenge the “public purpose™ claymed by the state. or to argue that
alternative wavs of achicving that public purposce should be considered  Until recentdy . there was no
statutory requirement of a public hearmg in relatton to such projects. Such hearings have now been
mtroduced but have not vet become a well-estabhished procedure. Unfortunately. the “eminent
domain™ claimed by the state over land and water teads to prevail over the rights ot the people 1t s
gencrally agreed that major changes are necessary to the Land Acquisition Act and related procedures

In regard to both displacement and resettlement/rehabilitation, issucs of cquity. social justice and
human rnghts anse, between people and the state, between people in the catchment or submergence
arcas and thosc in the command arca. and between different groups tin the command arca State
Governments have indeed tried to provide project-affected persons with rights in the command arca.
Mcntion may be made of the Madhva Pradesh Project Affected Persons Rescttlement  Act
(Pariyojanaon ke Karan Visthapit Vyakti Punahsthapan Adhmiyam) [1985: the Maharashtra Project
Affected Persons Rehabilitation Act 1986 and the Karnataka Rescttlement of Project Displaced
Persons Act 1987 While these Acts are on the statute book and contain some enlightened provisions.
it cannot be sard that they have been fully put into practice. Suntlarlyv. well-intentioned provisions
such as the collection of a “betterment levy™ from farnmers whosce lands reap the benefit of sengation at
state expense. or a tower land ceiling for irrigated land as compared with unirnigated Tandl. have
remained largely unmimplemented.

A digression here from the point of view of the beneticiaries of a project in the command arca mught
not be out of place. Clearty. attempts to provide a share in the benefits of a project to the affected
persons run into ditficultics because of resistance on the part of those alrcady owning land n the
command arca They are also “stakcholders™ what then can they say on therr own behalt? Some may
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be enlightened and may recognise the rights of the project-affected persons, but by and large. the
beneficiaries as a class may say the following: * We are good farmers. We need irngation. We
happen to be in the command area. Please deliver the irrigation water to us, and we will show you
results in the form of increased agricultural production. We shall no doubt prosper. but our
prosperity will be identical with the common good of the nation. If in this process the people in the
upper catchment or the submergence areas are subjected to hardship, that 1s a sacrifice they have (o
make in the larger interests of the country. In any case, we have nothing (o do with 11: 1t 1s for the
state to look after the project-affected persons and mitigate their hardship.” That is not a quotation
taken from any document but an attempt to put a particular argument in a nutshell, and it has been
deliberately over-simplified. It may seem a caricature of the beneficiaries’ position, but arguments on
these lines have been heard. though expressed with greater sophistication and subtlety. not only from
the beneficiaries but even from the official and other defenders of large dam projects. This is clearly
an unacceptable proposition from the point of view of social justice, and it goes against the project-
affected persons’ right to hife and right to equality before the law. (That some people should be
willing to make sacrifices for national economic “progress™ is the proposition - of questionable
morality - that often underlies the calculus of “cost-benefit analyses™.)

Apart from special legislation of the kinds mentioned above, the general laws of the countrv apply
Persons or groups who feel that they have been subjected to hardship or injustice can have recourse to
the Fundamental Rights provisions of the Constitution and the writ jurisdiction of the courts. or to the
National Human Rights Comnussion sct up under The Protection of Human Rights Act 1993
Members of the Scheduled Castes and Scheduled Tribes could perhaps approach the National
Commission for Schedulted Castes and Scheduled Tribes for support. though that institution may have
no statutory rolc to play 1n this context. The provisions of the Tribal Sclf-Rule Act 1996, which
provides for consultation with tribal communitics as a nccessary part of project planmng. could be
invoked UN conventions such as the ILO Convention 107 (ratified by [ndia) also have a role to play
(Part [V of the Constitution of India, which lays down The Dircetive Principles of State Policy . 15 not
Justicrable. but those prmetples have to guide governmental actions: some of these principles have a
bearing on dam projects.)

When projects are planned on rivers that cross India’s borders and come from or po into other
countrics. the provisions of Article 51 of the Constitution (part of the “Directive Principles™). as well
as “international law™ in the sense of internationally accepted principles (earlier, the Helsink: Rules
which had onlv the force of consent. and now the Convention on the use of international watercourses
adopted by the UN Genceral Assembly and awaiting ratification) have to be borte in mind. India is not
a signatory to the latter Convention and is not bound by it, but if the Convention docs come into cftfect
upon ratificanon by the required number of countrics. it will acquire a certan moral force winch 1t
will be difficult to ignore.

The subjeet of laws cannot be concluded without a reference to the notonous Official Scerets Act.
which creates a vailt of secrecy around govemmental actions. keeps the people at a distance. makes
things as ditticult as posstble cven for individuals and non-governmental organtsations (NGOs) with a
proven record of service to the people, hampers academic studics, and in gencral renders all talk of
“participatory” or “people-centred” planning meaningless. In cases of inter-State or mternational
disputes. river flows are classificd as sceret. making constructive work on conflict-resolution very
difficult. When certain projects face opposition and controversy on environmental or human
(displacement) grounds. the Act 1s somcetimes used to deny mformation (or cven physical access to
places) to the mvestigators. This is a widely recognised evil. There has been a movement tor relform
and for a “Freedom of Information Act”™. A Bill in this regard is expected to be mtroduced in the near
future.

Note must be taken here of the creation of case law by the Judiciary. A new dimension has been
added to the legal and policy framework by the persistent cfforts of the Judiciary to expand the human
rights jurisdiction of the courts and extend the scope of judicial review of exceutive action. and 1t's
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the Judiciary’s readiness to strike down laws that it considers inconsistent with the spirit of the
Constitution. This phenomenon, known as “judicial activism”, is not without its critics, but it has been
widely welcomed in the country. As a part of this “activism”, the Judiciary has been encouraging
what 1s known as “Public Interest Litigation” (PIL). Public-spirited individuals and NGOs have
played an important role in these developments. There are critics of PIL too, but it is generally
recognised that 1t has been a valuable innovation.

Finally. reference must be made to the fact that apart from the Union and the States. there is now a
third tier in the constitutional structure, created by the 73" and 74" Amendments, namely. local
bodies of governance at the village and city level: the village panchayats and the city nagarpalikas
(municipalities/corporations). The Eleventh and Twelfth Schedules to the Constitution lav down lists
of subjects.to be devolved to the panchayats and nagarpalikas. The lists include. nter aha. drinking
water. water management, watershed development, sanitation, and so on. It seems likely that i future
this third tier will come to play an important role in relation to water resource development. Howover.
the processes of decentralisation are stilf evolving, and the role of the third tier 1s as vet only incipient.
[n any case, this new development is only of limited significance n a review of past cxpernience. (In
parenthesis, the point nceds to be made that even when fully developed. the third ticr of the
Constitution. namely the panchayat and the nagarpalika, will still remain “state™ and will not become
svionymous with “people”. The question of the relationship between the state and the people will
conunue to be important.)

3.3 Policy Framework

Once agam. there is no special or separate policy statement on dam projects. but there is what might
be called an imphicit policy in favour of such projects. As aircady mentioned. the constitutional
provisions reflect an unconscious assumption that “water” means canals and storages 1t is gencralls
taken for granted that given the projected magnitude of population growth and the concomitant needs
of food. water and energy. and grven the spatial and temporal vanations n rainfall. large projects for
the storage of river flows and for the transter of waters trom surplus to deficit arcas or from ong
scason to another are necessary and desirable. That view. which finds wide acceptance. bad its
intlucnce on the National Water Policy (1987). and now stands cndorsed i the Report of the National
Commussion on Integrated Water Resources Development Plan, recently submitted to the Government
of Indra (Scptember 1999), in which the stress is on large storage projects which are considered to be
the main supply soluttons to future needs. though the Report doces recognise the importance ot local
camwater harvesting and watershed development and devotes a chapter to the subject

The National Water Policy (1987) (NWP) includes many references to “projects”™ Some of the
observations in the Policy are about matters such as the followmng.

e brmging available water resources within the category of utilisable water resources:.

e planning for a hydrological unit such as a basin or a sub-basm: mdividual projects to be
formulated within the framework of such a plan;

s water to be made available to water-short arcas by transfer from other arcas:

= projeets to be mudti-purpose:

e drnking water to be a primary consideration:

e study of impacts on human scttlements to be an essential component of project plannmg. and the
preservation of the environment to be a primary consideration;

o the need for an mtegrated. multi-disciplinary approach to project planning,

o the conjunctive use of groundwater and surface watcer to be planned fronr the beginning,

« arrigation options to be considered:

s water use and land usc to be integrated:

s water alloeation to be done with duc regard to cquity and soctal justice
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There are also other clauses regarding the utilisation of the created irrigation potential: the
participation of farmers in the management of irrigation systems; the conservation of water; flood
management; and so on.

Though there is an implicit equation of water resource development with “projects”. the references to
the environment, “integrated, multi-disciplinary approach”, “irrigation options”, land use. equity and
social justice, etc., show an awareness of the new, emerging concemns. That awareness may now seem
incomplete and inadequate; for instance, the priorities for allocation do not include environmental
needs or those of the river regime as categories. However, in fairness it must be noted that the NWP
was the first exercise of its kind. and that many of these new concerns have been articulated more
sharply after it came into being. What is a matter for regret is that 12 years after it was adopted. the
NWP (1987) still remains a set of general statements and has not been operationalised.

Following the adoption of the NWP. some State Governments have formulated their own Water
Policies (eg the Ornissa Water Policy 1994, the Tamil Nadu Water Policy 1994). These take the NWP
as the point of departure, reiterate some of its obscrvations in different language. and take sorue pounts
a bit further. Unfortunately. they too remain largely in the realm of generahties. (Incidentally. both
thesc State documents assume that the Govemment will be the principal actor: this is explicit in the
Orissa document, and implicit in the Tamil Nadu one.) While they do mention certain State-specific
concerns. and contain some unexceptionable statements. they are essentialty governmental exercises
within the conventional framework. and mark no new approaches. In any casc. it is too carly to say
what impact these documents will have. ' A

Leaving aside the question of “altermatives™. which the NWP docs not really deal with. the principles
laid down 1n the NWP on the subject of projects. if fully complied with, would undoubtedly lead to
better project formulation and implementation.  The latter are to an cxtent taken into account in the
Guidelines ssued by the Central Water Commission for project preparation. Apart from this.
successtve National Plan documents contain observations on prioritics for mvestment and scetoral
pohcics. The Report of the National Commission on Integrated Water Resources Development Plan
(Scptember 1999) also contains obscervations on the planning. financimg. implementanon and
pnoritisation of major projects, which may lead to further policy pronouncements.

An important part of the policy framework relating to major/medium irrigation projects s the
approach to the utihsation ot the irngation potential that such projects create An answer adopted m
the 1970s was the Command Arca Development Authority (CADA)system under which the state
assumed the responssbility not only for creating a reservoir and a canal system. but also for taking the
canal watcr closer to the farms and for “on-farm™ development works. Along with this went extension
and other activities refating to water management. Qver a pertod of years. experience has shown that
the CADA programme has been only a hmited success. There is now a move in a different direction.
ic the state stepping back and handing over the management of systems below a certam size to
Farmers associations, under what 1s known as “Participatory Irrigation Management™ (PIM) to which
reference has already been made.

Another important component of the policy framework (as distingumshed from the laws referred to
carlier) 1s the sct of principles and practices that have been cvolving on the subjpect of the rescttiement
and rchabititation ot people displaced or otherwise aftected by large projects An cffort to codify these
in the form of a National Rehabilitation Policy has been in progress for some vears. and various drafts
have been under consideration by the Government of [ndia. The process docs not scem 1o have
rcached finality so far. Mcanwhile. the principles and practices adopted in particular projects parthy by
the governments themselves and partly under the mfluence of NGOs and aid giving agencies
constitute a body of precedents on the subject. The basic principle that has come to be gengratly
accepted (which does not necessanly mean that it has been fully or property implemented in practice)
is that projeet-attfected persons should be so resettled and rehabilitated that their living conditions and
“quahty of life™ arc at lcast as good as before. and if possible. better; and further. that a certam
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mimimum level of quality 1s ensured for all, including those without title to land. How far these
principles have been translated into action will be clear from Section 7.4 which deals with the social
and equity aspects of dam projects.

There are also other matters (such as agriculture, fisheries, environmental concerns, the welfare of
Scheduled Castes and Scheduled Tribes, the welfare of women and children. and so on) which fall
within the ambit of different Ministries and agencies. On some of these matters there are formal
Policy Statements or Laws (eg the National Policy on the Environment, and the National Forest
Policy, apart from the Environment Protection, Forest Conservation and Tribal Self-Rule Acts already
mentioned). On others there are sectoral policies, decisions, etc, adopted by the respective Ministries.

A new policy document to be taken note of is “The Policy on Hydropower Development” brought out
by the Ministry of Power in August 1998, After a very brief general statement of the familiar casc for
hydropower projects. the document quickly proceeds to the means of achicving the substantial
capacity additions felt to be needed. There is no real policy analysis in the sense of exploration of
options and alternatives. Approaches such as those advocated by Dr A K .N. Reddy and Ginsh Sant
(envisaging a combination of demand management. energy saving. fully utilising capacities afreads
created. extensive decentralised generation, and so on, with minimal recoursce to large projects) arc not
discussed.

On uscs other than irrigation and hydroelectric power (cg navigation. industrial usc, municipal uscs.
cte). the appropriate Ministries/Departments (Surface Transport. Industry. Rural Development. Urban
Development. cte.). have thetr policies and concerns. These need to be kept i mind by the planners of
water resource projects.

All these (iclaws, policy statements. implicit policics. admimmstrative decisions, case laws, ete )
together constitute the policy framework with reference to which projects have to be prepared.
approved and implemented.

3.4 Planning System

The Indian planning system and the complexitics of plan finance cannot be sct torth m detal here

The following should however be noted:

e that there is a system of centralised cconomic planning (not of the “mdicatne” kind, but
concerncd with targets and projects. approving financial outlays. and so on. and virtually
performing some of the functions of the Finance Ministry, though the process of “cconomic
reforms™ has begun to reduce the relevance of such planning).

a that this system s managed by the Plannimg Commussion. a non-statutory bodv which derives its
mflucnce from the role it plays in the determination of Plan outlay levels. the allocation of outfays
for projects and programmies, and Central Plan assistance to the States;

o that the Planning Commission is concerned with planniag at both Central and State levels.

¢ that the planning is for five-year blocks broken down into annual plans to correspond to the
annual budgeting;

o that the planning is essentially for the public scctor: and

o that all developmental projects must form part of the Plan of the State concerned.

Once a dam project 1s included in the State Plan in accordance with a procedure that will be desceribed
later i this chapter, it is funded out of the provision made i the State budget on the basis of the
outlay approved for it in the Plan. It then qualifics for inclusion m the caleulation of Central Plan
assistance to the State Plan tn accordance with the Gadgi! Formula referred to carhier

(Notc: In addition to Plan assistance transfers from the Central Government to the States. there 1s also
a redistribution of revenues  between  the Central Government and  the  States under Lhe
rccommendations of quinquenmal Finance Commissions as mandated by the Constitution. and some
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“non-plan” forms of Central assistance. These matters have a bearing on the subject of this report n
so far as provisions for the operation and maintenance of projects are concerned. The division of
governmental budget provisions and expenditures into “plan” and “non-plan” categories 1is
problematic and has been much criticised. Outlays on projects are classified as “plan” and operation
and maintenance as “non-plan”. There is an over-simplified view that in a situation of a scarcity of
resources, plan expenditures merit priority over non-plan expenditures. This view, together with the
inherent tendency on the part of the bureaucracy, the technocracy and the politicians in India to be
more mterested in the construction of new projects than in the efficient running of completed projects.
leads to the under-provisioning and neglect of maintenance.)

[n recent years there has been some talk of “private sector participation” in large dam projects. So far.
this has made only a modest start even m the case of thermal power projects. bura much greater are
so in the case of hydropower and irrigation projects. As and when private sector participation
becomes a significant reality, a crucial question will be how the human and social aspects. which have
presented great difficulties even m public sector projects, will be taken care of.

3.5 Project Planning, Approval, Implementation: Institutions,
Procedures, Identification of a Project

Theorcetically speaking, there are several possible ways in which projects arc identificd:

() a constderation of the necds of a particular arca or regron (drinking watcer. trrigation. water for
municipal/industrial uscs. hydroelectric power. flood management. cte ) could lead to the
postulation of a proyect: or

(n from an cngincering point of view. a particular location mayv be identified as a suitable place
for the construction of a dam and the creation of a reservoir (or a barrage or a werr, as the casc
may be): or

() an ovcerall master plan or outline plan for an arca (a basin or sub-basin) mav cnvisage a
number of projects at various locations.

Instances ot all three kinds of projects can be mentioned  For example. what s known as the “Telugu
Ganga™ Project was initially concelved as an answer to the water needs of Madras ity and therefore
can be classificd as an example of case (1), Again. many of the projects that have been undertaken
over the vears have been developed on sites that had been identiticd long ago. or on sites that were
determined 1 an carly excreise of the erstwhile Central Water and Power Commussion under which
the resources of various basins were assessed and locations for storages indicated. these may theretore
scem to fall under case (ii1) However. the distinction is in a sensc illusory Once it 1s assumed that
“water resource development” 1s a matter of an engineerig watervention ~ and this assumption s
common to all three cases — topography and geology become important. and suitability from an
engineering point of view becomces the determining factor in the identification of projects

[t may be felt that some projects cmerge out of the processes of clectoral polities and acquire a hold
over the popular mind, and that this is one more category that must be added to the three mentioned
above Howecever. the gencral public and politicians do not invent projects: they pick up anidea that 1s
m the wr. That idea must have initially been thought of by a person with some technieal backyground.
however tenuous. [ so. clectroal politics do not constitute a new cateypory.

Basin Planning

Case (111) mentioned above leads to the question of to what extent “basin planning™ has been actualhy
practiscd in India As carly as 1956, the Union Parliament passed the River Boards Act under Entny
56 in the Union List. but this provides only for advisory boards and not for River Basin Authoritics
vested with powers of management. In fact. no river boards, cven ot an advisory kind. have been sct
up under this Act The Damodar Valley Corporation (DVC) antedates the Constitution and was
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modelled on the Tennessee Valley Authority but. while it has served some useful purposes. 1t has not
in fact functioned as a river valley authority. Its functions were whittled down over the years. and the
DVC today 1s mainly a power-generating body, and much of that power is ironically enough thermal
power. (Incidentally, the DVC 1s, administratively, under the Ministry of Power and not under the
Mintstry of Water Resources.) Similarly, the Bhakra Beas Management Board (also under the
Ministry of Power) is a system-management body and not a basin-planming organisation. The Betwa
River Board was set up by a separate enactment, but this was only for the specific purpose of
overseeing a particular project. The Brahmaputra Board was another board set up under a specific
parliamentary enactment. It was vested with powers of execution of projects, but its role has been
confined largely to the preparation of a Master Plan and the formulation of a few large projects: 1t has
not, and perhaps could not have, grown mto a nver basin authority.

There are various organisations set up under Government Resolutions. Some. such as the Bansagar
Control Board. were meant to supervise specific projects. The Ganga Flood Controt Commission was
fimited to the preparation of master plans for flood control. The Narmada Control Authority. a body
set up under the orders of the Narmada Waters Dispute Tribunal with [imited functions rclating to cost
allocations and the rehabilitation of project-affected persons. was later enlarged to cover the
monitoring of environmental aspects, but it is not in the naturc of a Narmada Basin Authority (Nor
can that description apply to the Narmada Planning Group or the Nammada Valley Development
Authority, which are intemal organisations of the Gujarat and Madhya Pradesh Govermmments
respectively.) The Krishna Waters Dispute Tribunal envisaged the cstablishment of a Krishna River
Authorits. but this was m “Scheme B which was not part of the Award itselt. and was thercfore not
operative. (The question whether Scheme B should be notified and made operative is now being
arguced betore the Supreme Court in the context of the dispute between Andhra Pradesh and Kamataka
over the height of the Alamatti Dam.) Attempts to establish a professional. cmpowered Cauvery River
Authority failed. and instead. a political body for dealing with conflicts relating to the implementation
of the Tribunal's Award was sct up: this is not a basin planning or management body

There are no river basin authorities or boards in India. of the kind that exist in France or Holland. The
National Water Policy 1987 doces discuss planning for a hvdrological unit such as a basm or sub-basim
and about “appropnate organssations” for the purposc. but these (like most ot the general statcments
in the NWP) have not been operationalised  Very recently. the National Commission on Integrated
Water Resources Development Plan (1999) has recommended River Basin Orgamisations of o
representative kind (1o the hope that this will prove more acceptable). but its Report has not vet been
considered by the Government of India.

Against this background. it may not be unfair to say that planning has, by and large. tended to proceed
on the basis ot discrete, individual projects That statement may be questioned [t could be plausibly
argucd that “basin planning”™ of a kind was indeed attempted in severat cases  for instance. Bhakra
Nangal. Sardar Sarovar., Gandhi Sagar, and so on, were not supposced to be “stand alone™ projects. but
were envisaged as parts of larger systems. There was also (as already mentioned) the basm-wise
asscssment of resources and identification of storage sites by the CWPC. However. these were
mstances of “basmn planning™ only tn a hmited sense. and cven these were not wholly suceesstul
“Integrated planning™ often means no more than planning a cluster of projects. In the 1980s a multi-
disciplinary group m the Central Water Commission prepared a Ganga Basin Master Plan. but for
cerfain reasons it was never made public, and under the circumstances, no comment can be made on
its contents The National Water Development Agency has been conducting assessments of basin
surpluses and deficits. but these are essentially 1n the context of “inter-basin transters™. for which the
Agency has been identifying possibilitics of transfers. storages and links, This s not really “busin
planamng ™

A truly intcgrated. holistic planning for a basin or a sub-basin would involve inferdiscipliry
planning for the basin or sub-basm, marrying land usc and water use. hammonising diverse water uses
on the demand side and mtegrating a// “development”™ from local ramwater harvesting and micro-
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watershed development to “mega” projects (both surface water and groundwater) on the supply side,
while at the same time fully internalising environmental, ecological, human and social concems, and
fully associating the people concerned (“‘stakeholders™) at all stages. That kind of basin planning has
not really been seriously attempted in India.

Preparation, Examination and Approval of Projects

The basic agency for the preparation of a large dam project is the Irrigation or Water Resources
Department of the State Government concerned, which is a department composed largely of
engincers. The various non-engineering aspects such as agricultural, environmental, energy, financial.
economic, social. etc., are partly dealt with departmentally and partly taken care of through
consultations with and comments by the other agencies and departments concerned. In preparimg a
project, the Guidelines of the Central Water Commission and of the Ministry of Environment and
Forests need to be kept in mind (as the project will eventually go to these agencies for examination. as
explained below). A Project so prepared goes through the usual appraval procedures within the State
Government (cg consultation with the Finance. Planning and other Departments concerned. and with
the State Planning Board, if any).

After approval at the State Govermmment level, the project goes to the Central Government for
approval. As alrcady mentioned, there is no clear constitutional or legal prescription of approval of
such State projects by the Central Government. Howecever. the requircment has become established 1n
two ways: first. as a condition for the acceptance of a (major or medium) dam project tor inclusion in
the National Plan: and secondly. as a rcquirement of clearances by the Central Ministry of
Environment and Forests (MoEF) under the Environment Protection Act and under the Forest
Conscrvation Act. A third dimenston ts added in respect of inter-State rivers, 1¢ rivers running through
morc than onc State. i which an inter-State aspeet has to be attended to by the Central Government

The mstituttonal machinery for the techno-cconomic clearance ot major/medium irrigation or multi-
purpost projects at the Central Government is the Advisory Commuttee on Irrigation and Multi-
purposc Projects (popularly though misleadingly known as the Technical Advisony Committee or
TAC). This s u Committee set up by the Planning Commission and chaired by the Scerctany . Ministn
of Watcer Resources (though it 1s not a Commttee of that Ministry). The TAC s serviced by the
Central Water Commussion (CWC) which does the detailed techno-cconomic examnation of projects
(Incidentally. the CWC is not a statutory body like the CEA.)

The Project sent by the State Governmient to the CWC, as the Scerctarsat of the TAC. is examimed m
the different Directorates of the CWC. and other agencies concerned are consulted. Queries are raised.
suggestrons are made, changes are proposcd, and so on, and when this process is complete. the CWC
submits a notc to the TAC. Representatives of other concerns (cg agriculture. enviromment. energy.
finance. the welfare of Scheduled Castes and Tribes, women's issucs. cte.) are expected to participate
m the mectings of the CWC. In the case of inter-State rnivers. the relevant inter-State issucs are an
important part of the examination. At the TAC. the discussion proceeds on the basts of the CWC's
note I the projectas found acceptable, the techno-cconomic clearance of the project by the TAC (1 a
judgement that the project is techmcally sound and ccononucally viable) 15 communicated o the
Planning Commssion.

Scparately. two clearances by the MoEF (as mentioned above) arce also needed. one under the Forest
Conscrvation Act and the other under the Environment Protection Act. (Earlicr. the latler was a
requircmient laid down by policy. but now it is statutory.) For the purposcs of these clearances, the
MoEF 1s assisted by two scparate committees, namely. the Environmental Appraisal Comnuttee and
the Forest Advisory Committee. These have their own procedures atter compleuon of wineh the two
Committecesmake their recommendations to the MoEF [ the recommendations are favourable. the
MoDF issucs two letters of clearance, onc relating to the environmental aspects. and the other relating
to clearance under The Forest Conscervation Act. with conditrons attached. tf necessary
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After the techno-economic clearance (including inter-State aspects) by the TAC and the clearance by
the MoEF from the environmental and forest aspects, the Planning Commission examines the project
from the point of view of investrent priorities, sectoral planning policies, and provision of funds in
the Plan, and issues a letter of acceptance (often referred to as “investment approval™), again with
conditions attached, if necessary.

Thereafter, the implementation of the project is the responsibility of the State Government. Save in
exceptional cases, the implementation of a dam project is generally a departmental responsibility.
carried out through consultancy/construction contracts. Such exceptional cases occur when a public
sector agency. corporate or autonomous, is created for the implementation of a Project (eg Tehn.
Sardar Sarovar) or the project is entrusted to a public or private sector company (eg projects under
implementation by the National Hydropower Corporation (NHPC); the Maheshwar Project in Madhya
Pradesh entrusted to a private corporate body).(As mentioned earlier, the idea of private sector
participation in such projects has made only limited headway so far.)

Note: The procedure outlined above applies to all major/medium irrigation and mult-purpose
projcets that come within the purview of the Ministry of Water Resources Hvdroclectric projects
proper (1c without a significant irrigation component) are the concern of the Ministry of Power.
Further, irnigation and multi-purpose projects are cssentially State projects that arc submutted to the
Central Government only for inclusion in the Plan (apart from certam statutory clearances). whereas
m the ficld of power there are also Central projects for which the administrative ministny s the
Ministry of Power. For instance, the Sardar Sarovar Project (Gujarat) and Narmada Sagar Project
(Madhya Pradesh) are State-level multi-purpose projects and are the coneern of the Ministry of Water
Resources.  In contrast, the Tehrt Hydro-Electric Project, essentially a power project. though 1t has a
minor irrigation component. is a joint project of the Central and UP Governments and 1s bemng
mplemented by a joint corporate body that is under the admiistrative control of the Mimsin of
Powcr. Power projects (including hydroclectric projects) falling within the purvicw of the Ministry of
Power do not go to the TAC but to the CEA for a techno-cconomic clearance. In such cases. the
“hydro™ aspects of the projects are examined by a Member (Hydro) n the CEA and by the civil
engincering statf supporting that Member. That examination 1s similar to the CWC's examination for
the TAC. and is bascd on common traditions inherited from the davs when there was a jomnt Central
Water and Power Commission. After the techno-cconomic clearance by the CEA.L power projects
(whether thermal or hydro) also need clearances by the MoEF under the Environment Protection Act
and the Forest Conscrvation Act. and an approval by the Planning Commussion tor mclusion m the
Plan. However. single purpose hydroclectric projects are few in number: by and large. most dam
projects 1o the TAC route. In any case. dam projects. whether for irrigation or hyvdroclectric power.
mvolve the same problems of displacement. cnvironmental impacts. cte. and sutfer tronn the same
himutatons and deticiencics

lnvestment Criteria

The TAC's basic criterion for the approval of projects has been the BCR (BCR). In the colonial
purrod, rrigation projects were often sanctioned for the purposc of carning revenuce. and the eriterion
for sanction was the rate of financial rcturn to the Government on the investment. With the advent of
cconomic planning 1 independent India, it was felt that such projects should be judged not on the
basis of the revenucs aceruing to the exchequer but on that of the bencefits accruing to the cconomy
Accordingly. instcad of the financial return, the BCR was adopted as the investinent criterion and this
did not mply a complex and sophisticated socio-cconomic cost-benefit analysis “Cost™ m this
context meant merely the direct cost to be incurred on the project, and “benefit™ meant the
incremental agricultural production expected as a result of the irrigation provided by the project.
and/or the value of the power to be generated. The BCR was calenlated for an average vear after
project completion: discounted cash flow calculations were not undertaken. A BCR of |51 was
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considered destrable, but lower standards (1:1 or even less) were considered acceptable for projects in
drought-prone areas.

In the case of industral or commercial projects, a fairly sophisticated techno-economic cost-benefit
analysis, which uses concepts such as opportunity costs, shadow prices, etc.. and calculates both
fiancial and economic Internal Rates of Retum, has been in vogue since the early [970s. This
analysis is carried out by the Projects Appraisal Division (PAD) of the Planning Commission and is
submitted to the Public Investments Board (PIB) of the Ministry of Finance, to which all such projects
need to go for clearance. The PIB procedure (which applies also to Central Government power
projects dealt with by the Mimstry of Power) does not apply to major/medium irrigation and multj-
purpose projects of State Governments which are submitted to the Central Government for clearance
for inclusion in the Plan. These projects, as already mentioned. go to the TAC where the cniterion for
approval is a rather simple BCR assessment. The BCR as actually operated is an unsatisfactory
criterion. and one which is liable to distortion. It is often stated, with some plausibility (though it 1s
difficult to substantiate this), that costs are deliberately understated and benefits overstated in order to
arrive at a BCR of 1.3:1. Dissatisfaction with the manner in which rrrigation and multi-purpose
projects were being dealt with led to the establishment by the Planning Commission of a Commuttee
to go into thys matter. The Commuttee (the Nitin Desai Committee) submitted a report in 1983 making
rccommendations for an improved appraisal svstem involving a proper socio-cconomic cost-bencefit
analysis leading to the determination of an economic Internal Rate of Return. This recommendation
remains unimplemented. The BCR has indeed been replaced by an IRR. but the ¢lements that go into
this arc the same as before, and there 1s no real socio-cconomic cost-bencfit analysis. The new IRR s
onty the old BCR stated in a different way. The National Commission on Integrated Water Resources
Development Plan (1999) has investigated this matter and reiterated the need for a move towards the
kind of appraisal that the Nitin Desai Commuitice had recommended.

Partly as a conscquence of the abandonment of the financial retum criterion. and partly because the
pricing of irrigation water 1n many States 1s so low and the recovery of tantfs so poor as to make it
virtually free, most large dam projects run at a loss insofar as the state exchequer is concerned. This
deficit has been well brought out in the Report of the Committee on the Pricing of rrigation Water
(the Vardvanathan Commuttee. 1992, Planning Commussion). Such a deficit aggravates the shortage of
resources of the Stares and makes the proper maintenance of systems and the provision of a
satisfactory service to the people even more difficult This deficit s further compounded by the
Plan/Non-Plan distinction and the innate preference for new projects over the mamgenance of existing
ones. to which reterence was made carlier

It nceds to be mentioned that projects submitted to the World Bank or any other external aid-giving
agency go through a process of detailed examination by that agency There have been enticisms that
the donor agencics® concerns and conditions tend to exert an undue influctee on, and 0 some cascs
distort. mternal policies and priorities: that aided projects tend to become “gold-plated™ m respeet of
certain features and heavily capital-intensive: that they recerve a prionty i budgetary allocations to
the detriment of other projects and activities: that the very fact of project-lending builds o bias m
favour of “projects” to the disadvantage of alternative approaches: and so on. At the same time, 1t s
perhaps truc to say that the questions raised and requirements stipulated during the apprasal and
negotiation processes, and the conditions attached to the loan. have in some cascs contributed to
improvements in project planning as also in environmental and rehabilitation measures.

3.6 Some Weaknesses
Some intirmitics of the systems and procedures described above may be noted here
(1 The primary, controlling discipline in project preparation at the State level s engineering

Projccts arc prepared by the Irrigation Department (or to use more recent nomenelature. the
Water Resources Department), which is a Department conststing of engineers  Other
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disciplines, concerns and points of view are to some extent brought in through consultations
and comments, but there is no interdisciplinary planning in the proper sense of the term. At
the Central Government, too, the primary project-examining body, ie, the CWC, is a body of
engineers. Here again, other concerns and disciplines are involved through consultations and
comments, but there is no formal interdisciplinary approach. The CWC has some non-
engineering personnel on its staff (at not very senior levels), but the Commission itself has
only engineermembers, and it 1s mainly staffed by officers of the Central Water Engineering
Service. Thus, it is a Water Engineering Commission rather than a Water Commission.
though it is often referred to as the “Apex” expert body on water resources in the country. A
high-level committee to review and restructure the CWC was set up in 1995 and was in the
process of discussing the possibility and desirability of making the CWC a multi-disciplinary
body and a true Water Commission. For certain reasons the Committee became defunct
before 1t could complete its work. The National Commission on Integrated Water Resources
Development Plan (1999) has now recommended that the CWC should be transformed on the
lines proposed by the defunct Committee.

It follows from the above. and from what has been said earlier regarding “basin planning™.
that there is and can be no integrated, “holistic” planning under these circumstances. despite
instructions and exhortations to that cffect. For instance, environmental considerations arc
supposed to be fully “intemaliscd™. but this has not begun to happen to a signtficant extent.
The environmental aspect 1s still largely looked upon as an externally imposed discipline that
has to be complied with. An “Environmental Impact Asscssment™ (EIA) has indeed been a
preseribed requirement for all projects for some years and is being complied with. but EIAs
arc not catircly satisfactory m many cascs. as will become clear in the later discussion on the
cnvironmental aspects of dam projeets. Thus the examination by the MoEF often results 1n the
raising of basic questions. which Ieads to complaints that the project is being delaved These
complaints indicate a failure to internalise and integrate cnvironmental concerns into project
planming from the carlicst stages

Once magor feature of project planming has been the domuinance of wrrigation. Even “multi-
purposc projects” often have only two components, namely irrigation and hvdroclectric
power The mtegration of other purposes, such as the provision of drinking water. Hood
modcration. navigation, the maintenance of downstream flows. and so on. has not been a
standard feature of project planning. There could be conflicts between two different uses (ce
between  irmgation/power  genceration  and  flood  moderation. between  arrigation and
mantaiming minimum flows), but these are not always expheitly recognised and bundt into
projeet planning,.

The next point, which again is related to the points made above. s that only onc unigue
project 18 placed before the TAC for approval. The TAC Note of the CWC gives a technical
account of the particular project that 1s submutted for approval. and proceeds 1o examine st It
follows that project dectstons do not represent carcfully considered choices from of a number
of possible answers to a given need or problem. Withun the ambit of a project. there may be
multiple possibilitics at various stages. Some of these are purely technical or engincering
choices. and these are hkely to be covered in the processes of project preparation and v the
TAC Note. Howcever, complex techno-cconomic. socio-cconomic and ceological-cconomic
choices are not usualty considered. For mstance, there is no conscious principle or policy of
“punimum cnvironmental impact” ot “least displacement”. and choiees based on such
constderations are unlikely to be presented.

“Alternatives” to a given dam project could include

a) extensive ctforts at local water-harvesting and/or watershed development:
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b) increasing utilisation of capacities (say, for power generation) already built, in respect of
which the “social costs” have already been incurred;

c) adding to the capacity of an existing project (say, a reservoir) through supplementary
investments instead of undertaking a new project;

d) obviating the need for supply-side solutions through demand management, increased
efficiency of resource-use, resource-conservation, etc, and so on.

Altematives could also mean a combination or integration of a large project with smaller
projects and with watershed development programmes in a holistic plan for an entire area.

Alternatives in these senses are not usually considered. (The whole question of “options™ is
discussed in a Chapter 6.)

(v) One of the factors that militate against holistic, integrated planning is the fragmentation and
compartmentalisation of responsibilities at the administrative level. The distribution of
subjects among different Ministries/Departments whether at the Central Government or 1n the
States (for instance those dealing with water resources. hydropower, agriculture. fisheries.
navtgation, rural development. urban affairs. environmental matters. and so on) is doubtless
incscapable. No one will seriously argue for the grouping of all matters concerning watcer into
onc Ministry/Department. However. cven within the arca of water resources proper there is a
compartmentalisation of different components or aspects such as major/medium projects:
minor irrigation. command arca development. groundwater:  watershed  development.
rainwater harvesting, water management; and so on. Different
Divisions/Departments/Agencics tend to deal with these matters with little coordination. and
cven less itegration.

(v1) There is reason to belicve that the appraisal and decision-making at the TAC level s not
ngorous cnough. The basis for this remark 1s partly that too many projects have sometimes
been cleared at one meeting of the TAC. and partly that the post-clearance luston of scope
changes and modifications is a reflection not only of the quality of project planmng but also
of that of appraisal and approval. Further, with the kind of investment criterion cmploved. as
alrcady discussed., the appraisal cannot possibly be rigorous.

(viy  Ciwvil society (i the sense of the people concerned, ic. benceficiaries and those who are likely
1o be adversely aftected, and the community in general) plays little or no rofe m the planning
and implementation of such projects. These activities are essentralty governmental  The
[rrigation Acts vest the management and control of waters in the hands of the State. and
project planning and implementation are largely nternal activities of the State As the
colonial State had consciously distanced itsclt from the people. and as that distance did not
significantly narrow in the post-colonial cra. a tradition of consultation of, and participation
by, the people did not develop. (Pleasce sce also the references made carlier to the mequitics of
the Land Acquisition Act. the limited ctfectiveness of the Rehabilitation Acts that exist in
some States. the barrers crected by the Official Scerets Act and the manner o which
community initintives are hampered by the “emiment domam™ claimed by the State over water
resources.) It is only m recent vears that a consciousncess of the importance of what has come
to be calted “stakcholder participation™ has begun to emerge. Project-atfected persons. with
the assistance of some NGOs, have become more conscious of their rights (both their
fundamental rights as citizens and their traditional rights of usc of river water. forest products
and other natural resources). The Government for its part 1s trying to formulate a National
Rchabilitation Policy. Public heanings have now become a statutory ot dam projects although
how they will evolve in practice still has to be seen.

(vitt) I the absence of institutional arrangements for consultation and redressimg of gricvances. the
processes  of  displacement.  rescttlement  and  rehabslitation often gencrate serous
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dissatisfactions. When these processes lead to popular resistance or agitation under the
leadership of NGOs, the state machinery tends to respond with incomprehension and
sometimes force. This has happened in the case of several projects. Traditional burcaucratic
procedures do not facilitate a good working relationship between the Government and NGOs.
The State in tum tends to charge NGOs with adopting a confrontationist attitude and
hampering the activities of the State. However, it is often the State which forces the people and
the NGOs onto a path of confrontation through its failures of consultation, delays, reluctance to
part with information, and woodenness and unimaginativeness in implementation.

In the context of the planning and funding processes. four main (interrclated) dysfunctional
features relating to major irrigation/multi-purpose projects need to be noted: (a) the thin and
sub-optimal spreading of resources over a large number ot projects: (b) the time and cost
over-runs on many projects; (c) the persistent problem of projects remaining forever
incomplete, spilling over several Plan periods, and pre-empting Plan resources for
continuance/completion, leaving hardly any funds for new projects; and (iv) the failure in
manyv cases to achieve the projected benefits in full measure. Successive Plan documents have
stressed the need for better project planning and implementation and for completing ongoimng
projects before starting on new ones. but to little avail. From the Sixth Plan onwards. the
cmphasis has been on “consolidation” and “no new starts™. but this has not been cffective
These matters have been discussed at some length in the Report ot the National Commussion
on Integrated Water Resources Development Plan (1999).

The monitoring system is weak, and there is no cffective mechanism to cnsurc that the
Revised Cost Estimate (RCE) is promptly brought to thc TAC/Planning Commission for a
fresh appraisal in cases in which sanctioned costs are likely to be. or have been. exceeded

When at last the RCE does come before these bodies. the reappriisal serves little usetud
purposc. as the option of reviewing and 1f necessary reversing the mvestiment decision already
taken no longer exists At best only minor changes or adjustments may be possible at that
stage There is also no cstablished system of a post-completion evaluation Very tew projects
other than those that reecive World Bank assistance. are subjected to such aur ex post fucto
reappraisal.

Where the approval of a project is conditional. there s no cffective mechanism for ensuring
compliance with the conditions and taking appropriate mcasurcs in the cvent of non-
compliance This 1s clear cnough from the Reports of the Five Member Group on the Sardar
Sarovar Project and the Expert Comnmittee on the Environmental and Rehabibtation Aspects
ot the Tehri Hydrocleetric Project. (The parr passu condition imposcd m these cases has been
nusinterpreted. and has not really waorked. as will be seen in a fater chapter )

References to many of the failings mentioned. couched perhaps in different terms. will be found
scattered in vartous reports and other documents, such as: the successive Five Year Plans. the Report
of the Committee on the Pricing of Trrigation Water (the Vaidyvanathan Committee). the Reports of the
Ninth Plan Working Groups on Major/Mcedium  [rrigation Projects and on Participatory  Trrigation
Management. the CWC Report on the Orgamsational and Procedural Change Requirements for
improving the performance of irrigation systeins, the Reports ot certain review comnuttees (the Five
Mcmber Group on the Sardar Sarovar Project, the Expert Comimittee on the Environmental and
Rchabilitation Aspeets of the Tehri Hydro-Electric Project). the World Bank's scetoral and project
completion reports. the recent Report of the National Commission seferred to carlier. and in academic
writsngs on the subject. The observations made above will also be found corroborated m the separate
chapters on the cconomie, environmental. social and policy/institutional aspeets of large dam projects
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4. Financial, Economic and Distributional Analysis of
Dams in India

Pranab Banerji

4.1 Introduction

This study, sponsored by the World Commission on Dams (WCD), is a part of the WCD's larger
study of India’s experience with large dams. The study has focused on the evolution of appraisal
procedures and criteria and on the economic, financial and distributional impact of large rrigation and
multi-purpose projects. Related issues of planning, decision-making and administration have also
been examined to the extent that they have impinged upon selection and performance of projects.

The scope of the study had to be limited due to the constraint of time. All that it analysed was. what
ecopomists call, internal costs and benefits. Externalities, which are extremely important tn the case
of dams. had to be left out for several reasons. An accompanying WCD study has examined some. but
not all. of the extemalities. To the extent that a few externalities have been internalised over tinme.
they have been included here

The ongial methodology proposed was to obtain pre-project and post-project data for a comparative
studv. A large number of questionnaires sceking this type of information were mailed out The
responsce was nil. Moreover ficld data from six case studics was also not avaslable  All that could be
used was: (a) the study of official committee reports and documents: (b) a survey of existing litcrature
on the subject and (c) evaluative or related studies obtainable in the short time.  Fortunately. the
picture that emerged was reasonably consistent and focused.

4.2 Evolution of Appraisal Criteria

At the time of Independence, a profitability cnterion was followed for the appraisal of irrigation
projects tn India. The profit of a given year was the difference between the receipts (direct and
indireet) from irrigation projects and the annual costs of the project, comprising working cxpenses for
the year and a simple interest on the capital cost of the project. [f this profit. as a%agce of capital costs
plus intcrest arrears, was above a specified rate, then only could the project be cleared for imvestment.
This cut-off profitability rate. at the time of Independence, was 6%

The formal shift from the financial to the quasi-cconomic criterion began in the carly 1960s with the
scting up of a Committee of Dircction (Gadgil Committee) by the Planning Comsussion in 1961 The
Committee recommended the use of annual benefit to annual cost ratio. It also rccommended the
inclusion of agricultural bencfits in project appraisal but left out. for the sake of simplicity of
procedure, non-agricultural benefits. More specifically, benefit was to comprise the difference m the
value of gross annual production less the cost of cultivation, before and after the introduction off
irngation  Annual cost comprised annual interest on capital. deprecation and  expenditure on
uperation and mantenance

The rccommendation of the (Gadgil) Commuttee received otfictal approval i 1964 after being
reccommended by the "Committee to Suggest Ways and Mceans of Improving Financial Returns from
[rngation Projects” The recommendation was that the annual bencefit to annual cost ratio should be
adopted as the criterion tor appraising projects and only those projects in which the ratio was at Ieast
[.5 werce to be cleared. The detinitions of costs and benefits were on the ines suggested by the Gadgil
Committee and all valuations were made at market prices.

The shift from financial to quasi-cconomic criteria was not without problems — The lrrigation
Commission (1972) noted that the shift "had certain undesirable effects. [t aunimises the importance

Ihis s aworkg paper prepaced for the World Conunission on Dams as part ol ils infornuton gatherng ackivaies Fhe vienws condusron .
d recommmendations contamed i the working paper are nol Lo be 1aken to represent the views ol the Commission



Large Dams: India’s Experience 49

of securing an adequate return from investment on imrigation projects." The Commission
recommended that the financial return should also be examined. However, it also recommended a
lower BCR for drought-prone areas. The recommendation was promptly accepted.

Four years later, the National Commission on Agriculture (1976) endorsed the Irrigation
Commission's recommendations of widening the definition of costs to include land development. etc.
But while the Irrigation Commission had advised against the adoption of the tnternal rate of retum
criterion for project selection, the National Commission on Agriculture recommended its use as it
would facilitate the ranking of projects. These recommendations were shelved for the time being,

Four more years passed, the Ministry of Irrigation's Working Group Report on "Guidelines for
Preparation of Detailed Project Reports of Irrigation and Multipurpose Projects” (1980) recommended
“"the constitution of a committee consisting of representatives of all concemed disciplines to make a
review of the existing method of calculating the benefit cost ratio and to indicate whether any changes
in the present method are necessary . . . " Pending such a review, existing procedures were to be
maintained. There was an increase of new projects and expenditures on major and medium projects in
the latter half of 1970s as the issue of reforms in the appraisal procedures and criteria was once again
postponed and procedures were relaxed.

However. the Planning Commisston did set up a review team as suggested by the Working Group and
the review team submitted a very comprehensive sct of reccommendations in 1983 The "Report of the
Committee to Review the Existing Critenia for Working Out the Benefit Cost Ratio for Irrigation
Projects” (Desar Committee) ought to have been considered a landmark in appraisal procedures and
criteria. To put it briefly, it reccommended the replacement of the existing quasi-ccononic methods by
comprehensive cconomic appraisal techniques and the use of the cconomie rate of return as the
appraisal criterion with a cut-off ratc of 9% (7% for drought-pronce arcas). It also made detarled
reccommendations regarding the items to be included in costs and 11 benetits and on the steps to derive
ccononue prices for them.  Detailed recommendations were made regarding the manner and the
sources from which data arc to be collected and on the conscquent organisational changes necessan

The Desar Committec's recomniendations were perhaps too revolutionary for a conscrvative system
The silence with which they were met was deafening. On the other hand. there was increasing
pressurce on the Central Government for further relaxation in appraisal procedures.

The Central Government resisted further relaxations as it faced pressures both from inside. owing to
the emergimg fiscal crisis. and from outside as cenvironmental groups and project-atfected people
became inereasingly vociterous. As the fiscal crisis decpened, the number of projects fell drastically
from 433 new projects started in the tate 1970s (Fifth Plan and Annual Plans) to only 43 new projects
started m the Scventh Plan (late 1980s). Expenditures. in real terms (1980-81 prices). were howewver
greater i the Seventh Plan, compared to the Fifth Plan, mdicating a shift n prionties to ensure that
projects under construction were completed before new projects were sanctioned

There was another reason for rising expenditures in the late 1980s.  Faced with an mereasingly
artculate anti-dam lobby, the government finallty  began not only to accept some ot the
rccommendations of carlicr committees but went further to show its sensitivencess to the arguments
cnvironmentalist. The net effect was a widening of the defimition of project cost. Thus. by end of the
[OR0Os and carly 19990s. some of the social and cnvironmental costs began to be internalised as
project costs

Yet the esscatial structure ot project appraisal has hardly changed since 1964, The quasi-cconomie
criteria of annual benefits to annual costs ratio, both cvaluated at market prices and comprising many
rulc-of-the-thumb items, contmucs cven though the internal value of returnas also reported and costs
now have a broader defimtion.
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In 1991, following an acute balance of payments crisis, the Government of India had to apply for
adjustment loans from the IMF, which required, among other things, a reduction in India’s fiscal
deficit. The implications for the irrigation sector were: (a) subsidies, hidden or open, had to be cut.
and (b) resources available for capital expenditures would shrink. Finance, once again. became a
central issue. To examine 1ssues telating to subsidies, the "Committee on Pricing of Irrigation Water"”
(Vaidyanathan Committee) was set up and submitted its report in September 1992. This Committee
recommended the re-introduction of a minimum financial return as an essential criterion for

sanctioning all investment proposals along with social benefit-cost criteria. The wheel had tumed full
circle since 1964.

The recovery rate (percentage recovery of working expenses through gross irrigation receipts) fell
from 93% in 1976-77 to.46% in 1980-81 and further to a meagre 9% by the end of the 1980s The
irrigation sector had become a huge fiscal hability with annual operational losses exceeding Rs 3 000
crores 1n 1993-94.

It was inevitable that the possibility of private investment in irrigation would be explored. In 1993, a
High Level Committee to study the feasibility of private sector participation in wrrigation and multi-
purpose projects concluded that such participation s feasible even in surface wrigation and multi-
purposc projects and should be introduced on a pilot basis in non-sensitive areas. The Achilles heel of
the irngation power structure - gross financial mismanagement - is beginnmg to spell the end of a
governinent role in caprtal investment in irrigation projects. The public mvestment boom of the 1970s
is something of the past.

4.3 Analysis of Performance

Costs: Measurement and Trends

Undcr the present methodology of project appraisal. “annual cost™ which cnaters as the denomimator in
the BCR. consists of: (a) interest cost at the rate of 10% on the cstimated cost of the project including
land development, (b) operation and maintenance costs on a per hectare basis of gross irrigated arca or
arable commiand arca. whichever 1s more. {¢) depreciation of the project based on the assumed hie of
the project. e 1% of the total cost (excluding land development) tor cvery 100 yvears of Iife of the
project, and (d) maintenance of headworks at 1% of 1t’s the cost of the project  For Lift canals. there
arc additional costs on power consumption and deprectatton of rising mains and pumping syvstems

Capital Cost

Since items (a) and (c) arc%ages of the capital cost of the project. it is necessany to examime the
magnitude and trends in capital costs. The usual approaches in the analysis of capital costs have beens
(a) to compare actual costs with the cstimated costs of projects. and (b) to usc planning commission
cstimates of capital expenditure and potential created i the plans to arrive at caprtal cost of per
hectare of potential created

a) Project Based Studies
The sharp differences between actual and original estimates of large projects arc now furly well

documented both by official and non-official investigations.  Official cstimates provide the following
illustrative cevidence;

1073 Report of the Expert Committee on Rise Revised cstimates of 64 major projects

in Costs of [rrigation and Multipurpos¢ were, on average.  108%  higher  than

Projects approved ostimates. 32 projects showed
cscalation exceeding 100%,

1978 Estimates Committee (12 Report. 6™ Lok Expenditure exceeded outlay. up to 4"
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Sabha) Ministry of Agriculture and Irrigation Plan, by 19.4% while physical targets in

(Dept. of Irrigation) area irrigated showed a shortfall of 31.4%.
1979 Indian National Committee on Large Dams in  Average cost escalation of 41 dams was
India (as adapted in Singh, 1997) 254% with only 6 dams showing escalation
of less than 100%.
1983 Public Accounts Committee (141* Report, 7™ Cost overruns of 159 projects average
Lok Sabha) 232%. 32 projects show overruns of S00%
or more.
1983 Desar Committee Report Annexure 3.1 During Fifth Plan, revised estimates of (all

schemes) irrigation projects were 3.2 times
the original cost. In the Sixth Plan this
figure was 2.7. For new schemces costs
increased by about 3% annually

Gulati et al. (1995a) computed the increase in costs at constant (1988-89) prices but also included an
annual compounding factor of 5% (for the gestation periods) on actual outlays of 347 projects in 10
states. The period covered was 1963-64 to 1994-95. The avcrage cost of irnigation potential created
worked out to be Rs29 000 per hectare for the entire penod. Further, the time profilc of cost “shows
that the highest average cost has been during the decade of the 1980s. and that this cost of cumulative
potential creation has been rising throughout the 1980s" (Gulati et al., 19952:59).  According to the
authors. the cost figures are likely to be underestimated.

b) Aggregative Studics

The starting point for most aggregative studics is the planning commission data on cost of creation of
irrgation potential where the average annual expenditure on major and medium projects during a plan
period is divided by the potential created during the plan to obtain the per hectare capital costs

Earhicr these data were available only 1in current prices but now the costs at constant prices also are
reported as given in the Table below:
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Table 4.1 Cost (in Rs/ha.) of Creation of Irrigation Potential (Major and Medium)

Current Prices 1980-81 Prices
1¥Plan | '(1951-56) 1200 8 620
2“Plan | [(1956-61) 1810 9289
3“Plan | [(1961-66) 2526 10 289
Annual | [(1966-69) 2 893 8313
4" Plan | |(1969-74) 4758 11060
5" Plan | [(1974-78) 6 075 9074
Annual | [(1978-80 10 940 14111
6™ Plan |{(1980-85) 21610 18 771
7% Plan | |(1985-90) 50 000 31475
Annual | [(1990-92) 66 570 29 587

The data show sharp escalation in per hectare capital cost. even at constant prices. during the 1980s.
Another estimate by Dhawan (1997a). using very different data and methodology. also indicates a
sharp cscalation in cost (not capital cost but total supply cost) in the 1980s. According to the
cstimates, the average “supply cost” of irrigation. at 1980-81 prices. rose from Rsd488 to Rs6 13 per
heetare. e by 26% between 1980-81 to 1992-93. Further, marginal costs, e the incremental cost of
addittonal hectare rrigated, rose cven more sharply from Rs.635 to Rs. 1709 per hectare at constant
prices (a risc of 8% per annum).

Dhawan also works out the marginal capital cost of bringing onc new hectare under irrigation through
major and medium projects. He uses the National Accounts Statistics data on "consumption of fixed
asscts”. which in [992-93 were reported as Rs701 per heetare. This s the annval depreciation cost
derved from the assumption of 100 vears life of the project. The capital cost therefore 1s 100 imes
the deprecsation charge. "In other words, the capital cost of bringing irrigation to onc crop hectarc
arca averaged Rs70 100 Smcee deprecation 1s computed on replacement cost basis by the CSO.
Rs70 100 per heetare can be vahidly interpreted as the marginal capital cost of large-seate irngation
1992-93 This capital cost is cxclusive of the capitalised value of nterest charges payable during
construction phasc” (Dhawan, A-73) The capital cost therefore s at the current price of 1992-93 and
may mvoive some underestimation as interest is not capitalised during the construction period

The steep increase in capital cost in the 1980s is acknowledged by the Planning Comnussion. The
Ninth Plan document reinforces the findings of other studics that inflation 1s not the major factor 0
cost cscalation. The fact that changes in scope, design and “lump-sum provistons™ have led to steep
cscalation s costs. pomts to the now well-documented fact of considerable differences between ev
ante and ex post capital costs arising out of inadequate or improper investigation and survevs  This
fact was pointed out and quantificd by the Committee of Experts in 1973 and by various official
commuttees and investigations. Yet the problem remains. One reason why proper analysis of costs s
not made 1s that sometimes the decision to invest is announced by political feaders without any prior
study The project report s then an attempt to justify the already committed snvestment The verl of
seereey helps

Anothcer reason for inadequate analysis costs is that the ierigation scctor ts showing the classic case of
mcrcasing marginal costs as development has proceeded from casier sites to more difficult ones
Further, newer cost clements. which carlier were external costs, are now increasmgly internahised by
project authoritics  Fmally, the prevalent bencfit-cost procedures are flawved and work to the
disadvantage of project authoritics, at least for some items. Since the costs are in financial terms. and
do not retleet theirr cconomic values, they may be overestimated by about 25% if the standard
conversion factors used by international agencices for irrigation project costs in India are followed
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Further, 10% interest is shown as "annual cost". The reason is not clear. Why should 10% be the
assumed interest cost for the entire life of the project? Presumably, the idea is to compare the benefits
of a "representative year" with the annual costs of a "representative year”. In a representative year,
costs are incurred on operation and maintenance. If the life of the project is 100 years, it is again
reasonable to assume that 1% of the capital is used up every year and hence a 1% depreciation cost
also makes sense. But 10% interest on the entire capital cost implicitly assumes that 10% interest will
be paid for all the 100 years on the entire project cost because the representative vear is one of the
hundred years. Clearly this is an exorbitant cost of capital. More logically, since 1% of the capital
depreciates every year. for a 100 years, the average amount of capital locked-up during the period is
only 50% of the capital cost. Hence interest should be charged not on the entire capital cost but on
half of it. Or, alternatively, interest could be computed on a declining capital balance if the present
method of annual BCR s to be continued.

[t would. however, be better to follow the standard procedure of discounting -. at the social discount
rate - both costs and benefits as they actually occur. The social discount rate, as Gulat ctal arguc.
should be somewhere around 5% in real terms. ic when the excrcise is done at constant (basc vear)
prices. The Desar Committee implicitly recommended a discount rate of 7-9% for irrigation projects
All thesc arguments point to the fact that the present procedures of appraisal may have unwittingly
inflated the cost calculations so that even genuinely bencficial projects may have experienced
difficuity mn qualifving if the capital costs had been estimated correctly.  Underestimation of capital
costs becamie the way out for the system.

Operation and Maintenance (O & M) Costs

Another item entering the concept of “annual cost" i1s the anticipated expenditure on operation and
maintenance. The expenditure on O&M is generally based on a "norm™ of requered expenditure on a
per hectare basis. The costs on this head are relatively small though they too have shown an
mereasing trend (the norms have mereased but not necessarily actual expenditures)  The present
position. as reconmended by the Tenth Finance Commission (1994). 1s a nornt of Rs300 per heetare
for the utilised patential and Rs100 per hectare for the unutilised potential. with 30% higher norms for
bill states

What is disturbing ts that actual expenditures on O&M have been much lower than the norms and
cven dechined during the 1970s. Further, establishment costs as a proportion of O&LM ¢xpuenses rosc
in the 1980s whilc that those maintenance and repairs fell shamply. “This has led to the paradosical
stituation where, while huge amounts are spent on development of irngation facihitics - to the tune of
Rs2335 000 per heetare. at 1988-89 prices - available irrigation potential remauns unexploited for lack of
a small sum of about Rs300 per hectare annually for O&M." (Gulati. Svendsen & Royv Choudhary .
[DU5:95)

4.4 Benefits: Measurement Issues

The direet benefits can be divided into irrigation and hydropower bencfits.

4.4.1 Irrigation Benefits

The present practice s to compute annual benefits from arrigation and compare them with annual
costs of irrigation supply Annual benefits from irrigation arc obtamced as the difference m the value

added of farm produce with and without irrigation.

(1) Yields

Phis 1v o working paper prepared for the Waorld Commgssion on Dams as part ol s mlormation gathermy activities The vews coachinons

andd reconimendations contamed 10 the workmy paper ate not tuo be Gaken to represent the viesss ol the Compissany



Various official committees have commented on the discrepancies between actual yield and yield
assumptions in project reports. The Nitin Desai Committee (nd:20-21) made the following
observation:

Nevertheless the difference (between assumed and actual yields) is so large that it is difficull to
accept the project report yield assumptions as being reasonable even as guesses. (p 20-21)

The Public Accounts Committee of the Parliament (PAC) too highlighted the enormous differences
between actual irrigated yields and potential yields as demonstrated under controlled circuinstances.
Also, the PAC (nd:124) was "surprised to leam that net increase in yield in the command of an
irrigation project is not assessed. In the absence of such assessment the committee wonder how actual
benefit derived could be ascertained and compared with the project anticipation”

In a study on the productivity of water in ten canal commands, Dhawan (1989:189-89) concludes that
the "mcan value of output impact of canal irrigation is of the order of 16 quintals of rice cquivalents
for each crop hectare brought under trrigation, almost twice the magnitude of output level without
irrigation. Even when due account 1s taken of the fact that barely 70% of the created irrigation
potential of the ten projects was actually utilised . . . . The output cnhancing role of canal irrgation
appears impressive, namely, about 10 quintals of rice equivalents for each hectare of irngation
potential brought into existence." The author’s estimates show that irrigated arca viclds arc generally
1 3 to 2.5 times the yiclds in non-irrigated areas for most crops and states.

(1) Cropping Pattern

Similarly. cCropping pattemms predicted 1n project documents similarly have been normative and
rarchy realistic,

The croppimg patrern assumed 1s generally hased on certarn normative principles governced by
voil type. waler availability, ete. A systematic analysts of hikely cropping putiern ts scldom
attempied. Often the proposed cropping pattern includes more or less arbitrary provisions for
high value crops like fruits and vegetables. sugar-cane ete, which inflate the extimaied benefin

The combined ceffect of yicld overestimation and over-optimistic cropptng pattern projections means
that annual beacfits will be overcstimated. 1t is therefore nmportant to cstimate the extent of actual
irrigation benefits so as to obtain reference estimates tor bencetits from irngation projects  Dhawan
(datc page) reports that the value of output per hectare in anrnigated arca is about 2.3 times that i a
non-irrigated arca. This ratio mcludes the effects of both yvicld and crop-mix changes. The upper
limit for irrigation benetits per heetare 1s therefore likely to be about 2.5 times the valuce of output per
hectare i a non-irrigated arca (on average).

(i) [rngated Arca

There are also discrepancics between the projected irrigated area and actual irrigated arca as pownted
out by a number of studics some of which arc summarised below:

Table 4.2 Actual Irrigated Area as Percentage of Projected Irrigated Area

Yr. Report/Study Projects Actual Irrigated Area as ]
Percentage of Projected
Irrigated Area

1976 Supplementary Report of the ['1 Projects 64.4% (averape)
Comptroller and Auditor General of
India 1973-76.

1983 Desat Committee Report Kosi 76%
Hirakud ST% i
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| 1989 Dhawan 10 canal 70% (average)
Commands

1995 Gulati, Svendsen & Roy Chaudhary | 347 projects
over 10 states | 70% (average)

Further. Planning Commission data show that the gap between the gross area imgated and the
potential created has hovered around 20% in the last ten years or so. However the gross irrigated area
includes area irrigated by minor schemes where there is hardly any difference between potential
created and uttlised as per planning commission data. If a rough adjustment is made for this by
subtracting the reported utilisation figures for minor irrigation (planning commission data) from the
gross irrigated area (from LUS) a figure s obtained for trrigated area under major and medium
(M&M) projects. Comparing this figure with potential created by M&M projects provides a rough
idea of the shortfalls in the case of M&M projects. The results show that only 63% of the potential
created by M&M projects was utilised during the Seventh Plan. This percentage had faflen to an
estimated tow of 36% during the Eighth Plan. However. there are problems with the Planning
Commission data on minor irrigation and. therefore. 1t 1s more Likely that irrigated area as a proportion
of potential from M&M projects is around 70%.

As regards the reasons for the shortfall in utilisation. the neglect of O&M is perhaps a major cause [
addition. conveyance losses, lack of proper distribution nctworks. and cropping patterns adopted
appear to be particularly significant explanatory factors.

In 1976-77. the Estimates Commiittee studied a number of projects to identify the causes of under-
utilisation of capacity Its findings were that the principal causcs were:

(a) Unrcalistic crop pattern envisaged m the original project,

(b) Heavy siltation,

{c) Inadequate extension faclitics m command area.

(d) Water-logging in the project command.

(¢) Scepages from canals,

(1) Lack of ficld chanacels and drainage facilitics. and

() Inadequate land development.

(1) Prices

[n a proper cost-benefit analysis, valuation of output 1s an extremely tmportant and complex sssuc
The annual BCR caleulated tor irrigation projects bypasses the main issucs in valuation and adopts
market prices as the basis of valuation for most of agricultural produce. Often. at least for cercals and
some other crops. there are two prices - the minimum support price (procurement prices) and the
market price Often a fixed percentage (usually 10%) is valued at the support prices and the
remaming 15 valucd at the wholesale markcet prices prevailing i the major market of the state  In the
casc of vegetables, fruits cte. there 1s considerable scope for over-valuation as the prices of these
products arc not readily available, But even in the case of cereals. inflated prices are not unkaown

fn addition to gross valuce of crops. bencefits include, as per the prevalent procedure, the value of
todder and dung on the basis of a standardised norm. The Desai Committee suggested changes m the
procedure as crop residucs vary not only between crops but according to vartety and dung receipts
depend on the extent of mechanisation.  {t therefore suggested that by-products should be assessed
from actual data obtamable from cost of cultivation studics.

Cost of Cultivation
Cost of cultivation studics can also provide valuable data that can be used to obtain the net vahie of

agricultural produce, 1¢ gross value minus cost of cultivation. "The present method for assessing the
costs of cultivation", the Estimates Commuttee (19, ..77) observed. "scems to rest on a veny
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unreliable database. Many of the calculations seem to be based on thumb rules rather than direct
estimates. With growing importance of material inputs in agriculture it is necessary that the cost of
cultivation be analysed more thoroughly”.

The discussion on benefits shows that there is enough evidence to show that: (a) the actual area
irrigated by major and medium projects falls well short of the projected area and the discrepancy may
be increasing, (b) actual yield figures are often well below anticipated yields, (¢) there is divergence
between assumed cropping patterns and actual one, and (d) there is some evidence of over optimistic
price assumptions. The effect of these 1s that actual benefits from irrigation, as measured in market
prices, are considerably lower than the anticipated/projected direct benefits from irrigation.

Comparing Benefits with Costs

The impact of these factors on actual BCRs and internal rates of retumm is obvious: the actual ratios
and rates have not only been lower than the projected rates and ratios but they have also reached
levels which show that direct agricultural benefits fall short of costs. Unfortunately. the number of
studies showing this are few.

Early studies by the Planning Commussion were essentially aimed at comparing the financial critcrion
with a quast-economic criterion. They showed that though many of the projects were unablc to satisfy
the prevailing financial criterion, they yielded annual bencfits in cxcess of annual costs. In the carby
vears. the costs (excluding external costs which were not counted) were low. The situation scems to
have changed later. In a painstaking attempt, Saha (1993) reworked the data given o cight project
reports in the light of actual rates and ratios and. using the discounted cash flow approach. found that
the net present valucs (NPV) of six of the cight projects were negative. A stmilar negative NPV and a
BCR below unity arce reported by Singh (1994) for the Western Gandak Canal Project. Even World
Bank-assistcd irngation projects have shown that the post-project cconomic rates of return (ERR) arc
often well below the rates estimated at the appraisal stage (Thakkar, 1999-18). The ERRs of 8
projects after completion (Thakkar, 1999) also show that the ERRs of as many as six projects were
below 9% — the cut-off rate recommended by the Desar Committee for the sclection of iroigation
projects.

it can be scen that the few cvaluation studies that are available (few other studics exist) have tollowed
difterent mcthods. It may be desirable to caleulate the BCR before and after the project using the
same (CWC) method. However, such studics. to the best of the author’s knowledge. have not been
made  Swince cach study requires a fresh estimation of costs and bencfits as actually occurring. it s a
task bevond the means of individual rescarchers to produce within a short time  The author has
however tried to obtain indicative results from (interim) cvaluation studics conducted for 12 command
arca development projects.  Using the data given m these studics, the annual bencetit to annnal cost
ratio as per the prevalent practice has been worked out. The results relate to with and without
estimated command arca development benefits and costs. The results show that. according to the
oniginal project proposals (without CAD), the BCR (bascd on data of cvaluation studics) arc less than
the cut-oft ratc of 1.5 in 8 of the 10 projects (relevant data for 2 projects were not avadable), If CAD
is included, then 6 of the 11 projects fail to reach the qualifving ratio of | 5. The author’s carher
analvsis of hughcr actual costs and low post-project benetits appear to be confirmed in the majonty of
€ases.

The studics so far reported looked at individual projects. It is also neeessary to attempt an answer to
the question whether or not the benefits from large scale canal irrigation clearly outweigh the direct
costs of praviding the irrigation.  Dhawan (1997b) has tricd to answer this question by making a
number of adjustments to data given in the National Accounts Statistics. His findings show that, on
per hectare basis, benefits exceeded costs by substantial amounts even when both were computed at
constant prices.  The picture, however, is different if using a margmal analysis which Dhawan docs
not attempt.  In the carly 1990s, according to Dhawan’s cstimates, the capital cost of M&M projects
per hectare was Rs70 100, Following the existing procedure of annual costs caleulation. the author
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obtains costs approximating about Rs8 000 per hectare in 1992-93, at current prices. The benefits
from irrigation at current prices in the same year, reported by Dhawan, are Rs7 132 per hectare

Therefore, according to the existing criteria, M&M projects on an average are not viable in terms of
irrigation benefits alone. If adjustments are made for the fact that interest should be charged on the
average capital held then, of course, the projects are viable. However, the correct procedure 1s to use
the DCF technique to find the net present value of projects. A rough calculation of Rs70 100 capital
cost per hectare in year one and benefits of Rs6 800 every year (adjusting Rs300 for O & M charges),
accruing after a lag of 11 years and continuing for 100 years, all discounted at 10% rate, gave an NPV
figure which ts negative, but the IRR was slightly over 9%. These calculations are very rough and
ready and on a per hectare basis using data given by Dhawan, with all their limitations. Yet the
conclusion seems to be uncomfortably true: by the early 1990s, major and medium projects may have
become unviable if irrigation benefits alone are considered. On the margin, the benefits from bringing
one hectare of land under 1rngation through M&M projects falls short of the direct costs involved.

The real impact of large dams, as far as irmigation benefits are concerned, is therefore almost entirely
distributional. The benefits are reaped by farmers and others in the command arcas and the costs arc
borne by society at large, the taxpayers and the project-affected people. There is possibly no net gain
to the cconomy from major and medium irrigation projects.

4.4.2 Hydropower
Among the non-trrigation benefits. the largest benefits come from hydropower.  In the cconomic
appraisal for hydropower for the Sardar Sarovar project the following (cconomic) costs and benefits

arc reported it the SPIESR study (Alagh ct al. 1995). which also quotes the World Bank cstimates,

Table 4.3 Hydropower Cost & Benefits (Rs. Million)

SPIESR WB R
Cost 15 408 ld 266
| Bencfits 260 203 149 974

The cnormous benefits. compared to cost, are the result of the high price ot power which, i the
SPIESR study. is put at Rs1 83 per KWFH and Rs3.07 per KWH for non-peaking and peaking powcer
respectively  In fact, so high are the reported benefits from hydropower that these alone cover the
reported cost of the entire project (including canal costs) in both the WB and SPTESR cstinates It
must also be pomted out that the WB and SPIESR studics follow different approaches m obtaining the
shadow (cconomic) prices for hydropower.  Further. it mayv be noticed that costs arc verv low The
project 1s to have an installed capacity of 1 450 MW, thercefore the cost per MW of capacity creation
1s extremely low  Part of this 1s duc to the under-reporting of capital cost and part 1s the result of
apportioning of costs where the major costs arc apportioned to irrigation.  Further. external costs are
excluded

Since hydropower appears to be a major benctit in mwulti-purpose river valley projects. it needs a
closer examination. At the time of Tndependence. the installed capacity for hydropower generation
was 08 MW or 37% of the total capacity in the power scctor.  The first two decades alter
mdependence saw a rapid expansion. with the installed capacity increasing nearly tenfold and the
sharc of hydropower to total capacity rising to ncarly 46%. The growth of capacity thereafter was
slow. mercasing trom about 7 000 MW in 1973-74 to ncarly 21 000 MW in 1994-95_with the share
total falling trom 42% to 26%. The figures for generation are similar, with hydropower gencration
mcreasing from 2 1945 GWH (1947) to 28 971.8 GWH (1973-74) and then to 82 712 GWH (1994-
93) During this period. the share of hydropower to total gencration fell from 34% to 24%

The vahation of hydropower, which 1s necessary to arrive at benefit figures. is a tricky busimcess as the
cost of power gencration differs considerably between hydropower and gas-based power. and becausc
of inter-state and nter-use differences in tanfts and subsidics. However. it is possible to calculate
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some rough and ready estimates, one of which Is attempted here based on cost data reported in the
DVC (Damodar Valley Corporation) Annual Report. The 1997-98 Annual Report estimates the cost
per KWH of hydel and thermal (next expensive altemative) as 70.97 paise and [20.38 paise
respectively for 1995-96.

The net economic benefit from one additional unit of hydel is therefore (roughly) the difference in
costs, 1€ 49.41 paise or Rs0.49 per KWH. Multiplying this figure with actual hydel generation in
1994-95 gives Rs4 052.89 crores of annual benefit. This figure, though only indicative, is not a very
small amount. In fact, it works out that hydropower (annual) benefit could be in the range of one-
third to one-fourth of irrigation benefits if Dhawan's figures of per hectare benefits are multiplied by
the gross irrigated area from major and medium projects to obtain gross benefits from irrigation.

[t is also desirable to look at the benefits in terms of rate of return on capital. However. such an
exercise 1s not possible in the absence of data on the total capital invested for hydropowcr
development. Moreover, even if some data were available, the method of apportioning of costs would.
in all likelihood. significantly lower the capital costs of hydropower generation. To take an example.
the capital cost of installing one MW capacity in the Tchri Project (Stagel) (projected estimates)
comcs to about Rs3 crores (1993 prices) which is comparable to capital costs of other power projects
despite the well-known fact that the capital cost of dams and related capital costs arc enormous.
Similarly for the Nathpa Jhakn Hydroelectric Power Project, the capacity of 1 500 MW was cxpected
to cost (at 1993 prices) Rs4 338 crores only. The implication of this apportionment 1s discussed i the
financial scction (Scction 4.6). Here, it can be mentioned in passing that: (a) recent years have scen
considerable mcrease 1n capital costs, and (b) the projected costs are invariably far below the
actual/revised cstimates. The projected cost of the 3X 115 MW Salal Hydrocelectric Proyect was only
Rs35.13 crores (1970 prices) or only RsO 16 crore per MW But by 1978, the year the project was
transferred to NHPC and scparate finances were no longer reported, the cost had cscalated to
Rs229 33 crore. Simifarly, for the Kopili Hydroclectric Project the completion time was 23 vears
with the cost escalating from Rs37 crore (1973) to Rs243 .82 crore (1998)  Sharp cost escalation has
alrcady been reported ftor the Nathpa Jhakri Hvdrocelectric Power Project and the Tehri Dam and
Hyvdropower Project (Stage 1), There s therefore some cevidence to belicve that capital costs i
hydropowcer projects, as in icrigation projects, suffer from the same malady of under-reporting at the
project stage and. after elearance. are gradually stepped up. [t s also not clear whether the terest
cost artsing out of the delay in exceution 1s capitalised or not.  Although the 1992 Plunning
Comnussion Guidchines do recommend this, it s unfikely that the practtee was followed carlier
There s therefore reason to believe that the cost estimates. as per project reports. are lihely o be
considerably lower than actual costs cven if external costs are not included.

But powcer has cmerged as a central arca of concern for policy makers in India At the
commencement of the Eighth Plan, the country faced a peaking shortage of 19% (9 000MW) and an
cnergy shortage of 8% (22.5 billion KWH). The Electric Power Survey and the Rakesh Mohan
Comnuttee have forecasted an increase in shortages unless urgent steps are taken to rectity the
sttuation A likely result of this is that it 1s extremicly probably that there will be an cffort to increase
tnstalled capacity for hydropower.  The hydroclectric potential has alrcady been inereased to 600
billion KWH as agamst the carlicr assessment of 472 billion KWH

Efforts are being made to tncrease hydropower capacity.  But owing to scarciy of large mvestible
funds with the Central and State governments, which are required for large river valley projects. it s
uphkely that much headway will be made in this direction unless external funding is tapped.  Eighth
Plan experience tells the story:
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Table 4.4 Hydropower Targets and Achievement (MW) (Eighth Plan 1992-97)

Sectors Target Achievement | % shortfall
| Central 3286 1 465 55
State 5 860 794.7 86
Private 162 168 -
Total 9282 24277 74

As the involvement of private sector is small, the onus for development of hydropower capacity lies
really with the government, as the table indicates. Although electricity is in the concurrent list. the
large investment required for hydropower development s not easily available from state governments
The Central Government's role has therefore increased in this sector, beginning with the launching of
centrally sponsored power projects in the early 1970s and the subsequent incorporation of the
National Hydropower Corporation (NHPC) in the mid-1970s. The organisational structure followed
for hydropower development has relied on the setting up of corporate structures. . which have the
responsibility of developing and managing large hydropower projects (with share capital contributed
by the Central Government and concerned States. Besides the Damodar Valley Corporation and the
Bhakra Beas Management Board, which came into bemg beforc 1970. recent years have witnessed the
incorporatton of NHPC, North Eastern Electric Power Corporation (NEEPCO). the Tehn Hvdro
Development Corporation and the Nathpa Jhaknt Power Corporation. These bodics do not have the
financial muscle for the development of hydropower capacity.  Given the high capital cost. long
gestation period and the environmental and soctal costs. hydropower development is not the preferred
option for power generation compared to other sources.

4.5 Project Preparation

The analysis so far shows that there are considerable differences between estimations at the time of
apprasal and actaal cost. Costs are systematically underestimated and benefits exaggerated so that
the requisite BCR 1s shown to have been arrived at. Further, during actual mmplementation, there arg
constderable delays. cnormous cscalation in costs and changes in design and scope of projects
Bencefits. on the other hand, fall well below anticipated figures as actual rrmgated arca and achicved
viclds tafl below projected levels.  Against this background. it is important to cnquirc into the
planming and implementation processes in order to seck reasons for this inaccurate state of affairs.

The first steps i the preparation of project reports are identification and investigation  The
identtication of projects should follow trom an asscssment of water resources by the State and the
plan for phascd development of such resources. Regarding the exastence of such assessments and
plans, the PAC (1982 33) had the following to report.

One of the strategies priovities of the Sixth Five Year Plan in the wrigation sector s preparation
of Starte-wise Muster Plans and completion of all investigations by 1989-90. Not u single State
has, however, been able to prepare such a plan pending completion of investigutions nceded
therefor The Commutiee trust that the State Governments would realise the desivability and the
nrgency of preparing such plans in the interest of orderly und phased development of the precions
WUILT Fesonrees

tn the abscnee of a plan and cven of requisite detatled information regarding water resources m the
State tifl as latc as the Sixth Plan, it 1s a mystery how project tdentification was done  Clearly, some
ad-hoc¢ approach must have ruled in the absence of a technical approach. In the author’s discussions
with officials of irvigation departments, he was mformed that sometimes decisions are taken and
announced at the political level without even a prelommary technical survey.

Another factor which scems to have influenced the identification ot projects 1s inter-state competition
tor developmg rngation projects.  Although rivers are often inter-state. trrigation has been a state
subject. Rivalrics, therefore, have not been unusual, As far back as 1964, the “Committee to Suggest
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Ways and Means of Improving Financial Retuns from Irmgation Projects™ put the following question
to State governments: “Will 1t be possible to concentrate on the continuing schemes and to start only a
minimum of new schemes to complete them on a priority basis?” The answer of one state (Mysore)
was absolutely frank: "Not agreed. Most of the rivers in the State are inter-state. Some major projects
on them are already under construction in neighbouring states. So, possible projects on them in
Mysore, if not started early, will be objected to on the ground of “perspective nghts’. Again a large
part of the State 1s arid requiring irrigation facilities urgently.” (PAC, 1983:53)

A perusal of committee reports shows that State govermnments have guarded their rights zealously
The Irrigation Commission (1972) had recommended the setting up of an “Indian Service of
Engineers”, but the PAC (1983:38) was informed: “‘The matter has been under consideration since
August 1961. It will take some more time for a final decision to be taken . . . . [and] to obtain the
view of some of the State Governments whose reactions are still awaited” Clearly. the states did not
want the Central Government be involved ... . . so far as the association with the Central Water
Commission is concerned, the State Government has been quite averse to associating the with Central
Water Commission. ... . .. Perhaps, are afraid that there may be certain inter-state aspects which will
become known to the Central Government and their projects might be delayed.” (PAC. 1983:39)

Given the inherent tendencies towards competitive construction of projects, phascs of casy availability
of finance saw spurts m the launching of new projects. The Gadgil formula, which opcerated during
the Fourth and Fifth plans, allotted 10% of plan funds to States on the basis of major continumg
trnigation and power projects.  In addition, non-plan assistance, assistance under advance action and
additional central assistance for command arca development (a centrally sponsored scheme from
1075-76) were also provided to States during the period. In addition. World Bank finance also began
to flow in. New Project reports were the key to obtaming all this finance. As is well known, success
in the burcaucracy is generally measured by the officer’s (department’s) abilitics to get finances. Itas
no wonder then that the Fourth and Fifth Plans saw a major spurt in the mitiatton of new projects

This 1s how new projects have been 1dentificd in addition to the common-sense approach of providing
irngation to dry and drought-prone arcas. Large projects required detailed project reports for their
inclusion as ncw plan projects. The machinery for investigation was wanting m many respects. In the
carly vcars of plannmg, i.c. up to mid-1960s, large projects were undertaken with little prior
investigation:

Although nvestigations were carried ont for fixing dam yites, and for dam or barrage
fonndations, detarled investigations on the canal system were carvied ont later and 11 maost
cases. the estimates framed were baxed on preliminary investigations and cost studies of once
or two small branches or distrthutaries. A per acre cost was adopted for sworking ont the
totul coxt of the canal system. Also, provision for drainage efc. was macde on un ad-hoc hasis
It was only in the course of construction of main damy and barrages that further detnled
tvestigations were carried out for the canal systems, railway crossings, cross dramage
structires ete. (PAC, 1983 p 31)

In 1973, the Nacgamwala Commuttee identificd madequate mvestigations as a principal cause of cost
and time overruns. The Committee recommended that projects costing over Rs 30 crore should be
treated morce strictly regarding detailed investigations and preparation of project reports. and that the
outlay on these could be up to 5% of the anticipated project cost.  In 1983, the PAC was agam
rccommending that “this suggestion be pursued vigorously with State Governments™

The Estimates Comnuttee also found that the State governments were not adhering to CWC
euidchnes which caused delays in sanctions.  Project reports were incomplete m many crucil ways
FFurther, the survey staff were not competent. Proper trainmg was lacking. though tmprovements i
this were reported in later years, Further, there were no meentives to conduct survevs i distant and
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difficult locations which had virtually no amenities. The quality of project reports therefore was
generally extremely unsatisfactory.

But project reports were the key to acquiring finance. The requisite BCR was necessary to clear over
a number of initial hurdles ~ the CWC, Central Electricity Authority (for hydropower projects) and
the Technical Advisory Committee ~ so that the projects could be sanctioned by the relevant working
group and then included by the Planning Commission. The argument was that if the allotment for the
irrigation sector was large, more new projects would come in. Alternatives were rarely, if at all,
examined. The requisite BCR was therefore a necessary condition for inclusion, subject to the
availability of finances for the irrigation sector.

No examnation of alternatives, from an economic appraisal viewpouwmt, is done for projects. The
BCR. as the Desar Committee found, is restricted to the final version of the project which is the onlv
one submitted for approval. Technical and economic analyses are separate and the latter is gencralli\‘
an addendum to the tinal technical version. Optimisation of technical parameters within a techno-
economic framework was suggested by the Desai Committee. Also, the use of a sensitivity analvsis
to cstimate the effects of changes in assumptions was recommended by the committec.

The disturbing picture that emerges is that the appraisal procedure and critcrion scem to have been
reduced to so many burcaucratic requirements which needed to be shown to have been fulfilled in
order to obtain tinance and permission for exceution. And the requirements were somchow fulfitled
on paper.

4.6 Financial Performance

“The Supplementary Report of C & AG for the year 1975-76 had pointed out that just before
Independence. e 1945-46, the net gam to the Exchequer from irrigation schemes after mecting
working cxpensces. mterest charges and deducting loss on unproductive works was Rs7 92 crores. 1c a
rcturn of 3 3% on the investment of Rs149 crores. Just after Independence. irrigation svorks iy the
country as a whole yiclded a net annual profit of over Rs. 1 crore after mecting the cost of maintenance
and terest charges,  fn the subscquent periods, the irngation and multi-purpose projects incurred
losscs © (PAC. 1983:130)

Betore Independence irrigation systems were divided into "productive” and "unproductive works™ for
the purposes of finance and accounting  Prior to the great famine ot 1877-78. all works were
“productive” in the sense that they yiclded profits after mecting the iterest charges and Q&M costs
After the famine, the category of "productive™ or "unproductive” works was mtroduced mamly as a
protection for vulnerable agriculture in drought-prone arcas. Profit was not the intended criterion

Post-Independence India embarked on an ambitious development of the irrigation scctor.  Although
the financial cnterion for project approval remained on paper titl 1964, considerable fattitude was
allowed 1n practice. Irrigation development became a part of plan resources in the States scctor with
finances coming trom (a) State revenue surpluses, (b) State loans from the public and (¢) Central
loans and grants. In the first three Plans some weightage in the allocation of Central funds was given
to States with large irrigation schemes. In the Fourth Plan 10% of the plan funds was carmarked for
meeting the financial needs of major projects in states. As the capital outlays increased. the tinancial
losses from public ireigation works mounted. The logses tin [933-36 were Rs4d.84 crore The figure
icreased to Rs14.4%8 crore in 1960-61 and then to Rs56.91 crore at the end of the Third Plan,

Concerned with the rapidly deterioratmg state of urrigation finances, the Government of India set up a
“Committee to Suggest Ways and Mcans of Improving Financial Roturns from Irrigation Projects™ in
1964 1n 1972, the Irrigation Commission expressed concern over the financial situation and also
made recommendations tor irrigation projects, as a whole, to “prve an annual income at least cqual to
therr annual cost of operation™ In 1976, the National Comnussion an Agriculture noted that losses
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had risen to Rsl4l crore in 1971-72. This Commission too, like the Irrigation Commission.
recommended that “‘at the time of considering a new project for sanction. its financial return should
also be carefully examined”. Further recommendations of the National Commission also related to
revision of water rates. By the end of the 1970s the deteriorating financial position of the trrigation
sector was beginning to have an impact on capital outlays. Simultaneously, the earlier urgency of
increasing food production had eased. The irrigation sector began to feel seriously the constraint of
finances for capital expenditures. The Estimates Committee of 1977-78 was principallv concerned
with the inadequacy of resources for completing even ongoing projects. The Comnuttee
recommended an enhancement of irrigation outlay as a%age of total plan outlay and special
treatment/provision for States with large incomplete projects. But these recommendations were not
enough. The real help, which the Estimates Commuttee had just begun to understand. had begun to
flow in from the World Bank.

The Estimates Committee (1977-78.72-73) noted that “"up to the end of the Fourth Plan. the assistance
from the World Baok as rendered or committed for major and medium irrigation projects amounted to
112.9 million dollars for six projects™. . .. The trend in assistance was clearly on the rise. “In all. 23
projects arc stated to have been identified for credit assistance from the Bank. Of these. the Bank has
evinced interest to consider providing assistance to twelve projects.” Based on information in the
Ministry’s annual reports and on data provided by Singh (1997).a list has been compiled of externalty
funded projects in the late 1970s and 1980s . The list is not exhaustive as annual reports of a few
vears could not be readily obtained duce to paucity of time. Nevertheless. the available list shows that
the World Bank funded about 46 trrigation projects with the total assistance amounting to ncarly
$5 000 mitlion In addition. hydropowcer projects were also financed taking the total assistance to
nearly $7 800 million. There 1s little doubt that the spurt in the number of new major and medium
projects taken up in the Fifth Plan was the result of World Bank funding. External funding appcars to
have tapered offin the late 1980s.

The casy availabihity of external finance put mto the background the issuc of financual retorms in the
irrigation scetor  Paradoxteally. as losses in the scector mounted. the allocations and the number of
new projects increased. In 1975-76. the losses were Rs 146 crore which rose to Rs403 crore in 1980)-
%1 (PAC. 1983:130). The PAC (1983) also enquired into the question of losses  The evidence placed
pefore the PAC makes sad reading:

The trend i trrigation losses hay been a matier of seriouy concern. .. successive e Year
Plans have stressed the need for adopting sutable measures for reducing progressively the Tovses
on rrigation worky and wamately ehimmating these altogether The successive Fmunce

Comnussions have also gone mnto the questton of rrigation losses and have made several
suggestions from time to time for implementation by States  The Trriganon Commission (1972)
alvo exumined thes matrer in detar] and suggested « number of steps to improve financial refurn
on avestment for trrigation projects. The Committee on Taxation of Agricultural Wealth and
Income (Ray Commuttce) also recommended that water supplicd by public irrigation projects
should he priced like any other npun so as (o cover the cost. Plarming Comnussion and
Minisiry of Irrigation have been taking up this question with the State Govermments 11 many
formy hke the Natonal Development Council mectings, annual plan discusston, State Ministers
Conference. Regional  Conferences cle., .. The Nuational Development Counctl also
recognised that the financial results of . rrigation works needed wrgent improvement for
orderlv implementation of the Sixth Plan.

To this long list of futile attempts needs to be added the “Committee to Suggest Wayvs and Mceans of
Improving Financial Rctums from Irrigation Projects™ (1964), the “National Commission on
Agriculture” (1976), the “Public Accounts Committee™ (1983), National Water Policy (1987) and the
“Committee on Pricing of [rrigation Water™ (1992). According to CWC data. losses from Irrigation
and Multipurpose River Valley Projects rose from Rsd24 crore in 1980-81 to Rs943 crore (L9X3-86)
and then to Rs3 124 crore mnn 1993-94
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As the Vaidyanathan Committee (1992) pointed out, the CWC figures underestimate the actual losses
on account of four factors. Firstly, the interest (and depreciation) shown are with regard to
commercial projects (a vestige of the earlier productive irmgation category). The interest does not
include interest on capital expenditures on the non-commercial (protective) projects and on command
arca development. Secondly, the rate of interest shown is a book adjustment based on rates indicated
by the State government and not based on actual rates. To correct this, the Vaidyanathan Committee
used the “‘average interest rate paid on the outstanding public debt of each state”. Thirdly. interest
during construction is not capitalised. Finally, “gross receipts” or incomes from irrigation projects
mclude a number of items which are not part of irrigation income and can account for up to one-fifth
of “gross receipts”. Quick but incomplete estimates made by the Committee for the year 1986-87
showed that losses were in the region of Rsl 526 crore compared to the CWC estimate of Rsl 379
crore: nearly | 1% more in a single year. i

The immediate causes for the mounting losses, as emerge from vacious reports. are (a) rising costs (b)
static water rates. and (¢) shortfalls in area irrigated and delays in completion. Of thesc. the issuc of
water rates has emerged as the most important in recent years.

Water Rates

Despite repeated  exhortations by numcrous official committees. water rates have remained
remarkably unchanged:

Revision of water rales has been infrequent, hesitant and very much less than the mercase in
casts. oy stance, water rates in Tamil Nadu were last revised 30 vears hack.  In Punab.
Kerala. Haryana. Jammu and Kashmir amd Himachal Pradesh. there has been no change in rates
since the mid-seventies  Several [states| announced revisions dwring [981-86. but i1 some cascys
the implementation of the revised rates ways held up by the Governments. . The rate mcreaseys
were themselves rather modest and no state has accepted. much less implemented. the Trrigation
Commission's recommendation jor reviewing and adiusting vates every 3 vears. . During thiy
period. the prices of agricultural produce have roughly donbled and overall yiclds of nrigated
cropy were also rising

(Vaidvanathan Committee. 1992 37-38).

Not only were the rates not revised cven to account for mflation. they were fixed at ndiculously Tow
levels. The Vaidvanathan Commuttee noted that “In no state™.does the gross receipt by way of water
charges per heetare account for more than 3% of the gross productivity per hectare of irrgated arca ™
Further. cven this meagre amount was not collected and the arrcars 1 collection had been allowed to
accumulate. There was also no rational basis for the fixing of rates: the water-intensive crops actually
paid [ess per unit of water and the correlation between gross receipts and productivity across States
was absent. Cost coverage. of course. was not a consideration at all.

Cost Escalation

The other proximate factors ciied as causes for the losses, are escalation 1n costs. shortfalls 1 arca
srregated. and delays in completion of projects. These are primarily the result of faulty planning - from
the project to the national levels - and tardy implementation The “Expert Committee on Rise m
Costs of Irrigation and Multi-Purpose Projects™ (Nacgamwala Commuttee, 1973) and the Planning
Compussion’s Working Group for the Sixth Plan (1980) 1dentified ten factors causing cost cscalation
and time overruns. Of these. cight are clearly attributable to faulty planning:

« prolifcration of projects resulting in thin spreading of resources:
« lack of thorough investigations before starting work:
s dclavs in tuking decision.
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o non-availability of essential inputs;

¢ change in scope of projects during implementation,

¢ lack of construction planning and monitoring organisations in states;

e lack of detailed plans and estimates for the distribution systems and structures thereon; and
¢ failure to update estimates and mform governments of the rise in cost of projects.

The PAC (1983:51) noted that the problem of proliferation had escalated since 1969:

. until 1969 major projects were added at a steady rate, averaging 4-3 projects per year.
However, since then there has been a spurt in the number of new projects. As many as 119 major
projects and 479 medium projects have been taken up since the commencement of the Fourth Plan
1ill the end of 1979-80. . . . The Committee have been given (o understand that “with the severe
droughts n the late sixties and early seventies there were immense and persistent demands for
undertaking new projects. It also became a national policy to exploit our waler resources anc
provide the hasic infrastructure of irrigation as early as possible.” The Committee need hardly
point out that long gestation projects need very thorough and detailed nvestigations. In any
case, drought conditions call for quick result-yielding schemes which are possible only through
the development of minor irrigation facilities.  The Commutiee, therefore, consider it 10 he a
negation of planning for the Planning Commission (o sanction a large number of major schemes
without making sure of the availability of funds. the technical personnel and essenticl wputs lke
cement, steel, coal elc. (o enable completion of the projects within the time schedile o dovn
and within the approved estimales.

According to the PAC, thercfore. the cscalation in costs is attributable almost enturely to faulty
planning. The combined cffect of the politics of water rates and the administration of project planning
and implementation is that the irmigation sector has made staggering losscs since [ndependence
According to Gulati ct al (1993) during the period 19531-90 “more than Rs600 billion (at 198%-89
prices) have been spent towards creating a huge canal network through major and medium irnigation
schemes The direct financial recovery from the irrigation schemes is less than Rs3 billion at 1988-8Y
prices

The enormous losses in the trrigation scctor have scrious impheations for the financial viabihity of
hvdropower  As alrcady noted, thie cost per unit of hydropower is low because only a small part of the
capital cost of multi-purpose projects are apportioned to hvdropower  Hvdropower  thercetore
generally shows a profit if power rates are at reasonable levels. But this is only notional  The bulk of
the costs are apportioned to rrigation from which bencfits are only notional: actual financial returns
are negligible. Therctore, if the combined financial viability of the project is studiced, the gains trom
powcer are unlikely to compensate tor losscs from irrigation unless hydropower pencration s
extremely large

4.7 Distributional Aspects

Distributional Weights

The philosophy underlying usual bencfit-cost analysis is that those who bencetit from the project
should be able (hypothetically) to campensate the losses ot thosc adversely affected. and there should
still be some net benefits over I short, benetits from the project must exceed costs. However. this
presumes that all benetits and losses. irrespective of whom they accrue to. are given cqual weightage:
the rich and the poor are treated alike. To correct this, distributional weights are somcetimes assigned
so that the benefits to the poorer are given more weighting.

In India. cconomic appraisal of projects has not followed this practice.  In the case of irrigation
projects. neither the carlier financtial criterion nor the subscquent quasi-cconomic criterion raises the
question of distnibution. None of the official committees. except the Desai Commttee (1983). has
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made any recommendation regarding the incorporation of distributional issues in project appraisal
procedures. The Desai Committee recommended the inclusion of distributional effects for project
appraisal but it was not. however, in favour of the use of distributional weights. According to the
Committee (1983:11): “the analysis of distribution of surplus income should be used to estimate (a)
the number of small and marginal farmers who would benefit and (b) the proportion of benefits which
will accrue to them. As a part of benefit-cost analysis this factor can be taken into account by taking
credit for the savings in subsidy.” Similarly, employment benefits should also be taken into account
with due care. The Committee (1993:96) also stressed that the issue of rehabilitation requires special
attention:

It 15 essential that the loss of income and property as also amnesty suffered by displaced persons
should he quantified as thoroughly as the gain in income of beneficiary households. The database
Jor such calculations has to be obtained from land holdings data and, if necessary, a socio-
economic survey. The estimates of loss must also clude an adequate solatium for the psvchic
consequence of displacement. The provision for compensation included in the project can be ser
off against this estimated loss”.

The recommendations of the Desat Committee. as mentioned carlier. have been  ignored.
Surprisingly. distributional analysis of irrigation projects in India has rarcly been undertaken even by
individual rescarchers. To the best of the author’s knowledge. onty two cost-bencfit studics have
ncorporated distributional analysis using income weights. The first is an unpublished doctoral thesis
by M.N. Murty on the Nagarjuna Sagar Project. The other 1s an cvaluative study of the Western
Gandak Canal Project by Singh (1994) of the financial. cconomic and social (using distributtonal
weights) net benefits from the project (barrage and canals). The financial analysis viclds a negative
NPV of Rs4.352 crores. The cconomic analysis (using cconomic prices) also vields a negative NPV of
Rs0 72 crores  However, when regional income distributional weights are uscd. the NPV becomes
significantly posttive. Since the project under study ts a barrage it 1s not really a representative casce
for this studv. but it indicates that there 1s no a priori reason to cxpect that the nclusion of
distnibutional analysis will invariably lower the net benefits.

Subsidies

Another way of looking at the question of “who gamns and who loscs” s to examune the financial
performance of projects. (This has been attempted in the carlier section.) The operational losses from
public irngation projects are, n fact, implicit subsidics which the State governments provide to the
bencficiary tarmers. These subsidies are large and have continvously increased. A study by
Srivastava and Scn (1997) for the year 1993-94 cstimated that, among the State government subsidies.
irrigation subsidics were the largest (Rs12 421 crore) and accounted for 24% ot all subsidics
Education subsidics came sceond, accounting for 20% of total subsidics. followed by powcer subsidies
(11 4%). On a per capita basis. wrmigation subsides for the same vear ranged from Rs33 m West
Bengal to Rs300 m Goa with Maharashtra, Haryana, Gujrat and Karnataka (all well-oft states)
showing per capita irrigation subsidics exceeding Rs225. Since the benefictaries of public irngation
arc only a scction of the farmers. not the entire state population, per bencticiany subsidies will be
furly hugh,

The incquity volved in such large-scale subsidisation of bencticiarics has often drawn sharp
reactions from various committees. The Irnigation Commission (1972:264-3) was perhaps the most
exphicit

There iy w view that wrigation projects should be undertaken not as mueh for the purpose of
carmng revenue but as a measure of social welfare and that the irrigation rates shonld he kepr
low.  This upproach would be valid 1if the benefits from irvigation projects were nre or less
evenly distributed over the entire farming comnmumity  But thix s not the cuse as the mamn
heneticiaries are onlv a section of the cultivators in the command arca It wonld be highly
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inequitable to call upon dry-farmers and the general tax-payers to pay for benefits enjoyed by
Irrigarors.

In a similar vein, the PAC (1983:136) saw "no reason why the big landowners who are the principal
beneficianes of the irrigation facilities, should continue to be subsidised any longer though it may be
justified in the case of small and marginal farmers and share croppers”. It must be mentioned that the
subsidies relate only to operational losses, the capital expenditures are not covered. Since capital
expenditure involves long-term borrowing, and since irrigation projects yield almost no income. inter-
generational distributional issues also become an important consideration as the tax burdens over
future generations are likely to be heavier and/or future development expenditures are likely to be
curtailed.

Regional Distribution

Our analysis of the regional distribution of benefits shows that the benefits from large irrigation and
multi-purpose projects have been confined mainly to the Northemn and Southem regions with the
Woestern region coming third. The Eastern and North Eastern regions have reaped very little benefit

The Southern region (comprising 4 states) alone accounts for 45% of the hvdropower installed
capacity in the country (excluding the central sector) and 25% of gross irrigated arca. The northern
statcs. on the other hand, account for about half of the trrigated area and ncarly 29% of the mstalled
hyvdel capacity. [n contrast. the combincd sharc of eastern and north-castern states in hydropower
capacity is only 10% and that in irngated arca only 6.5%. Statewise. the maximum share 1n
hydropower benefits have been received by Andhra Pradesh, Karnataka, Tamil Nadu, Maharashtra.
Punjab. Kcrala and Uttar Pradesh (in that order)  The maximum shares i irrigation benefits have
accrued to Uttar Pradesh. Punjab, Andhra Pradesh. Rajasthan and Madhva Pradesh  In short. the
states 1 the northern and southern regions account for 73% of both hydropower and irmigation
benefits  Clearly, the regronal distribution of benefits from large irrigation and multi-purpose projects
has been highty incquitable.

Intra-Project Distribution

The issues relating to intra-project distribution of costs and bencefits have been widely commented
upon and also form a major part of an accompanying WCD study (Singh. 2000)  Hcencee the issucs arc
mentioned here only in passing.

Dams. by their very nature, lead to submergence and displacement m the catchment arca. which s
hidly. and the irrigation benefits flow to the command arca. The burden of costs and bencefits theretore
fails on different scts of people (often geographically separated). Once expects. and this s confirmed
by Smgh's (2000) study. that the costs fall disproportionately on tribal peopte  The benefits accerue o
farmers. usually the bigper or more dominant oncs. who are able to influence. 1 many cases. the
actual distribution of water. Land ownership data sometimes show that larper landowners benctit
This could also be the result of the fact that land holdings m unirrigated arcas are usually larger Onec
rrigation is provided the benefits acerue to these larger farms.  Further. since Punjab. West Uttar
Pradesh and Rajasthan are some of the states benefiting more. and since the average size of holdings
i these regions s larger than m castern fndia, a positive correlation between size and irngation may
be cvident.

Another intra-project issuc is the uncqual distribution of benefits between the upper. middle and tad
rcaches of canals. A quick study. conducted by the author, based on cvaluation studics of five
projects (results presented below) only reconfirms what is alrcady known. both (net) area irngated
and cropping intensitics are much lower in the tail reaches.
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Finally, the problem of project-affected people has become a central one. Unfortunately. wide
differences exist regarding the number of persons displaced by large irrigation and multi-purpose
projects. The estimates range from 2 million to 40 million. What is, however, less contentious is that
the compensation paid has hardly covered even a small part of the costs borme by the displaced in an
overwhelming majority of projects as indicated by, among others, Thukral (1992) and Singh (2000).
A large number of people have undoubtedly been impoverished by costly projects with doubtful net
benefits.

4.8 Lessons

[n this brief study. an attempt has been made to trace the evolution of appraisal procedures and criteria
that are employed by government authorities to analyse and dectde upon large projects. The behaviour
of actual costs and benefits has also been traced and compared with anticipated costs and benefits
using both project-level and aggregative studies. Only direct costs and benefits have been studied.

The study brings out the enormous lethargy and resistance to change in the 1rrigation sector. it took
seventeen vears after Independence for a shift from financial appraisal to quasi-economic appraisal
proccdures to take place. The procedures established in 1964 continued almost without change tll
about 1990, by which time the cost definition was widened and [RR calculation was added. But even
now. despite the Desar Committee recommendations in 1983, the shift to full cconomic appraisal has
not materialised.

This amazing resistance to change did not persist because the existing procedures were helpful to
project-clearance. Undoubtedly. they were easy for computation. But. as pointed out. the accounting
fallacy of 10% intcrest on the entire project cost actually makes tt difficult tor projects to quahifhn - Yot
there was no change because appraisal exercises were not taken seriously  The problem was tackled
through data nusrepresentation - costs were grossty underestimated and bencetits overestimated  The
actual costs showed that the project data were, by and large, fictttious. The entire apprausal process
developed into a huge systematic exereise in sclf-deception.

Onc reason for this mistaken practice is that the benetit-cost analysis has never been used as a tool for
asscssing alternatives and therefore never been eentral to the planning process. The only usce of the
BCR s for accepting or rejecting a project.  Since the development of water resources has been
State subject and outlay on irngation is provided n the State sector. the real onus of proper apprassal
hries wath the States Each State investigates. constructs and operates its trrigation projects  The BCR
enters anly as a central povernment imposed criterion which must be shown to have been fultilled to
obtam central clearance and plan finance. [t is not surprising therefore that sometimes projects are
announced and cven started without an appraisal and thereafter the project report undertakes the
tortuous cxercise of henefit-cost justification.  Capital costs arc underestimated by at lecast half the
actual costs and projected benefits are nearly double that of actual benctits.

While this has been the dominant story since 1964, the last twelve years may have witnessed a change
towards more realistic benefit assessmients and the inclusion of many cost clements which were
previously tgnored. The reason for this is that, duce to financial ditficultics taced by the Central
Government and the States. the number of new projects has dechned, facihitating better apprasal.
Pressure from enlightened public opraion has also reinforced the need tor greater realism i project
preparation, Transparency and debates are therefore good for all partics concerned

Harder budget constraints have also meant that the overwhelming domination ot pohtical and
burcaucratic concerns over cconomic and financial considerations is no longer possible. The recoven
ratio. which fell from over 90% to less than 10%, has shown the utter Jack of financial management in
thus large scector. Water rates have been ridiculously low and have borne no relation to cither benefits
or operational costs.  Pricing of water has been mismanaged as a result of populist politics Thus not
onlv huge capital expenditures with doubtful benetits but cven operational expenditures in the water
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resource sector have depended on subsidies and taxpayers' money. Unwittingly, it has been a huge
but costly distributional exercise. Many in the sector and also the beneficiaries profited from the easy
budgetary position. Now the adjustments are proving difficult as old habits die hard. The position 1s
now so pathetic that even maintenance expenditures have been shown as capital expenditures. for
which plan funds are available, for renovation and modernisation of systems.

In short, the absence of accountability and transparency has harmed the long-term interests of
irrigation development in [ndia. It is necessary to open up the entire appraisal procedures and criteria
as well as the financial accountability systems to public debate so as to enable the development of a
more enlightened and professional decision-making and management system.  Such a system will
examine alternatives so that scarce public resources are put to the most beneficial uses.
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5. Environmental and Social Impacts of Large Dams: the
Indian Experience (Summary Report)

Shekhar Singh, Raman Mehta, Vishaish Uppal. Asmita Kabra, Bansuri Taneja, Prabhakar Rao

Preface

This is the summary of the report, with the same title, produced by the Indian Institute of Public
Administration for the World Commission on Dams. The main report includes various tables that
have been left out in the summary. Also, the main report contains annexes with the detailed data- basc
used for the report. Though the annexes have not been included in the summary. references to the
annexes have been retained in the text in order to indicate the supporting data that are available in the
main report.

In wniting this report we have received assistance and encouragement from many people. Though it
mrght not be possible to name all of them here. we would like to acknowledge our debt to the Bombay
Environmental Action Group. specifically Mr Shyam Chainani. who very kindlv made available to us
the relevant information which we required. We would also like to thank Dr N C. Saxcna. Secrctary.
Planning Commission, for allowing us access to the data at the Planning Commission. We would also
like to thank Mr A.D. Mohilc and Mr M. Gopalakrishnan of the Central Water Comnussion for
making available to us vartous documents of the CWC and for sending us detailed comments on our
carlier draft

We are particularly gratetul to Mr L.C. Jain Mr Himanshu Thakkar. Ms Mecedha Patkar. Mr Bharat
Dogra. Mr Harsh Mander, Ms Enakshi Thukral for many very uscful comments on our carlicr drafts
Many other people have sent their comments or otherwise helped us in this work and we are ver
grateful to all of them cven 1f it 1s not possible to hist all of them here

Our collcagues i this endeavour. especially Prof. S, Parasuraman, Mr R, Rangachan. Prof Nirmal
Scengupta. Mr Ramaswamy {yer, and Mr Pranab Bancrpr have all very kindly shared with us their
comments and vicws

The authors also thank Syed Mergjuddin, Rescarch Associate. and Vivek Rajola. Amit Samval.
Judhajit Maliik. Kongkona Sarma. Nisha Nair and Gautam Juncja. all Rescarch Assistants. tor their
help m putting together this document.

5.1 Introduction

5.1.1 Objectives

The mamn objectives of this case study are to identify the cnvironmental and social impacts ot large
dams and to assess. for the Indian situation. the prevalence of such impacts. It 1s also an objective of
this casc study to determine which of these 1mpacts were anticipated and taken mto constderation
while assessing the feasibility of the dams and. for adverse mmpacts, to determine what steps were
taken to avard or minimisce these and to what cffect. On the basis of these results and along with
findings regarding other aspects of large dams, the overall objective is to assess the development
ctfectivencess of large dams. The detailed terms of reference are contained in Annex .

5.1.2 Conceptual Framework

Dams have both mtended and unintended impacts which can be positive or negative It is unlikely 1o
find intcaded negative impacts. though positive impacts can be both intended and unintended.
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Each of these types of impacts can be:
e Inevitable:
e Reducible:
s Avoidable.

Many possible impacts can be anticipated prior to assessing the viability and best use of a dam, and
taken into consideration while making such an assessment. The avoidance, reduction or mitigation of
the adverse impacts can also be planned in advance of the dam and the costs of such measures added
to the other costs of the dam, for the purpose of determining its economic viability. During and aficr
construction. there can be a monitoring system that regularly and periodically monitors the various
environmental and soctal impacts, determines whether they are by and large as anticipated. and
whether the measures for preventing, reducing or mitigating the adverse impacts are-effective. Where
there are adverse impacts that were not anticipated or where the various measures for handling such
impacts are not effective, corrective action can be taken.

5.1.2.1 Environmental Impacts

Environmental impacts of large dams occur at different times and locations. A distinction can be
madc between impacts that occur:

» upstrcam of the dam and reservoir:

o at the site of the dam and rescrvorr:

e n the command/rehabilitatton sites and along the canals;

¢ along and adjacent to the power transmission lines, and

o downstr¢am of the dam and reservoir/

Sinularly. a distinction can be made between impacts that occur

= prior to the construction of the dam. at the investigation and planning stage:
« daring the construction of the dam and related infrastructure:

» after the construction of the dam, during its operation:

« during and after the decommissioning of the dam/

A tabular representation of possible cnvironmental impacts is given in Annex 111

As already mentioned. most such impacts can be anticipated. Howcever. new impacts are still being
discovered and miproved methodologies and instruments are being developed which better measure
cven known impacts. Therefore, n the past, not all the impacts that arc known today could have been
anticipated, and certamly not measured with the accuracy with which they can be todav

Manyv environmental impacts only become obvious over time. somctimes after many years, and
theretore many more impacts of dams which are alrcady constructed and cven studicd will become
known much later. Such impact studics must be redone cvery ten years or so bascd on current
knowledge and skills. Such an approach raises the level of environmental and social standards that
dams must meet and also takes into consideration the enhanced capabifitics and technologies that
beecome avaitable to meet such standards.

5.1.2.2 Social Impacts

Very often, cconomic impacts arc understood to be ipso facto social impacts.It 18 assumed that 1f
people become cconomically better oft then they automatically become socially better off Howcever.
for the purposcs of this case study. a much wider and independent understanding of soctal impacts is
uscd It 1s not assumed that if people bencht cconomically they also necessanly benefit socally
cconomic benefits can also have soctal costs. For example. better mcomces can (and have) lead to the
consumption of lquor or drugs. to the abandonment of original spouses (mainly wives) v preference
for new ones who can be attracted by the raised cconomie status. or to changes 1 litesty les and canng
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habits that are detrimental to health. There are also cases where families were made economically
better off but their social fabric was destroyed when they were relocated in alien surroundings or in a
fragmented manner.

The converse is also possible and people might become socially better off even while becoming
ecanomically worse off.

For these and many other reasons, it is important to independently assess social impacts without
necessarily correlating them with economic costs or benefits.

Soctal impacts are understood to be those impacts that affect the physical. psychological and
erwotional well-being of a community or group, positively or negatively. They include (though are not
limited to) all those elements that impact on the following aspects of a group or community:

s physical health and nutrittonal status;

o mental health;

s |ivelihood and incomes;

*  aspirations;.

» vocational or professional choices.

e access to preferred food varneues.

e access to naturc and naturat resources:

e access to preferred natural surrounds and climate:

e access to infrastructure and development:

= opportunity to live preferred lifestyles:

e culteral and religious beliefs, practices and interactions:

s scnsc of collective and individual security:

e opportunity for entertainment and leisure activitics:

= customany values:

o dignity and sclf respect:

e state of soctal justice and equsty within the group and in relation to the larger socicty.

Social impacts can also be distinguished geographically and temporally. similar to cnvironmental
impacts The various possible social impacts of large dams are tabulated 1n Annex 11

Issucs relating to social justice and cquity require special and separate analysis. as they are far more
complex than the other tssucs. The indicators for improved social justice and cquity are often not
dircet. for cven where matters secem to have improved overall in an absolute sense. relative values
could have been adversely affected. The promotion of social justice and cquity are also an exphicit and
overrding objective of all development processes 1n India. as they should be. constdermg the existing
social and cconomic incquitics in India.

[ssucs of equity become relevant for at [east five tevels. Equity can be affected by:
I The manncer in which some people are made to pay the costs of the project while others obtaim the

benetits. or the manner 1in which the costs and benefits of the dam are distetbuted i soccty (intra
generation class-bencefit analysis)

2 The manner in which the costs of the dam are distributed among those adversely affected by the
project. and mitigative measures applied (class bencefit anatysis among project-attected people)
3

The manncr in which the benefits of the dam are distributed among the benceliciaries of the project

(class bencetit analysis among project beneficiarics).

4. The manner m which the costs and benctits are distributed among various generations of human
beings (intcr-gencration cquity).

5. The manner in which the costs and benefits are distributed among specics (inter-species cquty)
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Specifically, these imply the following questions:

1 Whether the dam promotes overall equity by benefiting the poor and weak in preference to, or at
the cost of, the nch and powerful? In other words, is the social and economic gap between those
who benefit and those who pay greater or less, because of the dam? Clearly, only where the costs
are paid by the rich and powerful, and the benefits go to the poor and weak, would this be so

2. Among those who pay the costs (the project-affected people), are these costs equitably
distributed, with those who have more, paying more, and those who have less, paying less?

3. Are these costs at least equally distributed, with all levels paying the same or do the poorer and
weaker pay more?

4. Similarly. are the benefits also equitably. or at least equally. distributed among the project

beneficianes (PBs)?

[s human society overall more equitable or less so because of dams?

Does the dam represent a sustainable form of development so that the rights of future generations

of human beings to nature and natural resources, and to economic resources. are not

compromised?

7. Do dams promote or adversely affect the rights of other living creatures in relation to human
beings”?

[e W

5.1.3 Methodology

This study has becn scriously handicapped by the lack of data on the environmental and social
impacts of large dams. Part of the reason for this lack of data scems to be that, till 1978, there was no
formal requirement to conduct an cnvironmental impact assessment of to assess the social tmpacts of
the project, Conscquently. this was not done and no data were collected. Even after 1978, though
environmental impact assessnients were carried out for all large dams. most of the data collected are
1o longer available Much of the data that still exist are not m the public domaim Accessing data that
arc held by government agenecres was not always easy and m somc cases proved mpossible.
Similarly. data held by international agencies ke the World Bank was also not available. despite
repeated attempts Another constraint was the paucity of time. The time avatlable (two months) for
preparing the draft report was. by any standards, inadequate.

There 1s an understandable demand that if large dams are to be judged to have mpacts (positive or
ncgative) then comprehensive data must be provided in support of such a judgement. However, such
comprchensive data do not exist in India for most cnvironmental or social impacts What. then. s the
sofution to thts dilemma. [t could be argued that if there are no data regarding any particular impact
then it must be assumed that such an impact docs not occur. But this is a misleading assumption. for it
cannot be assumed that such data do not exast, all that 1s known is that no cffort has been made to
colleet the data It is also a dangerous assumption for, if accepted. it would discourage the collection
of data about adverse impacts. The agency most likely and able to collect such data 1s the ageney that
manages the dam and it rarcly. if ever, would like to highlight the adverse impacts

Nevertheless, the activitics that are involved in the construction and operation of large dams arc
known. Large dams create reservoirs and submierge land, displace people. alter the flow of rivers.
divert water through canals and tunncls. distribute water to agricultural fickds. mdustny. and rural and
ucban habmations. mvolve carth work. and masonry and concrete  constructions, cte The
envirohmental and social impacts of such activitics have been studicd in projects abroad and m a few
projects n India Also, there is fair scientific understanding about the sorts of cnvironmental and
social impacts these types of activitics have. For example, there is a good idea of the role that
vegetative cover plays in regulating silt and water flows. It is also known to some extent what
happens to the species and ccosystems that comprise various forest types when thete habitat s
submergedThere 1s some knowledge of what happens when a river s converted mto a lake and the
impact this has on water quality. on fauna and flora and cspecially on various species of tish
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Something is known about the role of variable river flows in a river ecosystem and about the
ecological impact of reduced or enhanced nutrient flows.

Similarly, there i1s some idea of the sorts of impacts that occur when human communities, especially
tribal and other rural communities, are displaced from their traditional homes, especially where such
displacement is forced. There is also some understanding of the patterns of resource distribution
society and what happens when a low return resource (like un-irrigated tand) is transformed mto a
high return one.

From this general understanding, it is certainly possible to obtain a broad idea of what the
environmental and social impacts of large dams, n general, are likely to be, or were in the past. From
a study of the documentation available on Indian projects, it can also be determined which of these
impacts were studied, anticipated, assessed. and provided for in which of the projects. Based on the
detailed studies available for a few of the Indian dams and on the experience of dams in other
countries, 1t 1s also possible to identify the required processcs and paramecters of assessment

To collect the data and experiences available, a list of the relevant 1ssues was developed and finaliscd
after discussions with various knowledgeable people. Out of this list. @ proforma was developed (see
Annex) and. basced on this proforma, information was gathercd from available documents. [t was
decided to colleet information on as many dams as possible but. as it was not known in advance for
which of the dams information would become available. 1t was not possible to develop any sort of
representative sample. Therefore, though 220 dams (sec Annex) were studied for their social and
cavironmental impacts, 67 of them in some detail (Annex), it cannot be claimed that these form a
scientifically determined representative sample. Also, though there was no screening of the dams to
be studicd - and all those for which data became available were studied. time permitting - the sample
can also not be considered a totally random one. The fact that data were available for some dams and
not for others might itsclf indicate that the dams for which data were available were the better studied
or better planned oncs.

As documents and data were collected from wherever they were available, it also cannot be clarmed
that all the relevant documents pertaining to a particular dam became avatlable and. conscquentty .
were studied. or that similar amounts of data were available for cach of the dams studied.

As it became obvious that concem for cnvironmental and social issues has mmproved as time has
passcd. 1t was thought important to study the asscssment processes of some of the more recent large
dams This conclusion led to the decision to include in the study some ongoing projects, Specifically.
three of the ongomg projects, namely the Tehri, Indira (Nammada) Sagar and Sardar Sarovar projects.
were looked at iy detml. As these arc among the latest projects and also perhaps those with the
greatest amount of public scrutiny, they could best bring out the strengths and weaknesses i our
planning and implementation of large dams in India. Also. because one of the authors. Shekhar Sigh,
has been a member of various official committees related to cach of these projects. current and
detatled data were available. Of course. these projects only illustrate the experience of planning.
asscssment and mutiation of projects. It is too carly to say what therr mipacts will be after completion.
it they are ever completed

The canstraunts within which this case study was developed also did not pernut any reconcihation of
contrary or even contradictory data. Basic factual information regarding the dimensions ot the dam,
arca submcerged. forests submerged. people displaced. arca irmgated. cte. was taken. wherever
avanlable, from official government documents. However, cven the various government documents
did not atways agree with one other. For example. the data on rates of scdimentation given by the
Central Board of Irrigation and Power 1 its publication (CPIB. 1995a) differed wadely from the data
supplicd by the Central Water Commisston in ats response to this report [CWC 2000]. Both these also
dilfered agam from data m another CWC report (CWCL 1982/91). Somctimes such differences were
owing to vanying detinittons or varying timeframes. occasionally they were owing to departments and

Phus i zowarkimy paper prepared for the World Commisston on Dims as part ol its wlormation gatherng achvines The views cancluaon
andd yecmnmendations contanted in e working paper are nol to be laken to reprosent the vicws o) the Counmisstan



Large Dams: India’s Experience 74

agencies interpreting and presenting data which promoted their own interests best. Robert Wade
(1976a, 1437) observes that in some cases the extent of the area irrigated was under-reported by the
revenue department that had the responsibility of collecting water charges. On the other hand, the
wrigation department, which had the responsibility of ensuning that irrigation benefits reach the largest
number of people possible, gave figures that were considerably higher.

There were also 1nconsistencies between figures in government documents and those available from
non-governmental agencies, especially regarding sensitive information like the number of people
displaced, forests submerged or even the extent of the effective command. Wherever irreconcilable
discrepancies emerged, the case study has tended to take the more conservative estimate in order to
maintain the credibility of the database.

Apart from the information gathered for specific dams, general reports and studies were also
examinedand a broad understanding of dams in India. in terms of their environmental and social
impacts. was developed. The case study reflects this dual approach in that. based on general studics.
broad findings are presented, which are supported by examples and statistics emerging from the study
of specific dams.

A letter was also sent to over 700 NGOs and concerned citizens, along with an outline of the case
study. with a request to submit information and data. Various individuals and organisations responded
with uscful information.

A draft summary of the section on cnvironment and social 1mpacts of large dams was then errculated
to over 200 people, including NGO representatives, protessionals, experts and  government
functionarics. Subscquently, two one-day meetings (of stakcholders) were organised i Chennar (4
March 2000) and in New Delhi (3 March 2000). These meetings were attended by nearly 130
stakcholders from the community and from the governmient. All the Statc Governmients and the
Central Mmistrics and Departments concerned were invited to send representatives Most of the
Central Government agenctes were represented. The Central Water Commisston also. subscquently,
sent a detarled comment on the draft chapter. Many other experts and stakcholders also submitted
their comments, in writing, and these have all been taken into consideration while tinabisig the
chapter

5.2 Environmental Impacts

Dams usually fulfil onc or more of three objectives: providing water for irngation. gencrating
cleetricity, and preventing floods. Some dams have the objective of providing water for industey or for
domestic consumption. In no case 1s cnvironmental protection an objective of dams  Therctore.
covironmental impacts of dams must all be scen as unintended mipacts.

As alrcady mentioned, the impact of dams on the environment varics geographically and temporally
Based on a genceral study and specitic assessments of over two hundred dams. the detailed findings arc
given below

It must be kept in mind that cvidence of what happened after a dam was completed s very scant
because. barring a few aspeets in a few dams. no retrospective assessment has been done The names
of the dams assessed and tables detalling their status regarding the various environmental paramelers
are glven as Annexes.

In additron to cxamming reports and documents dealing with the 200 dams studied. other muterial
coverig a number of dams or specific aspects of dams was also examined Based on all this, certam
findings have emerged, which are reported below
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5.2.1 Beneficial Environmental Impacts

Dams are not intended to produce beneficial environmental impacts. However, they do often benefit
the environment in one or more ways, which are described below.

5.2.1.1 Findings
Beneficial Impacts Upstream of the Dam
L. Beneficial Impacts of Catchment Area Treatment

For most recent projects, the environmental clearance conditions include the treatment of the
catchment. Where this treatment is adequately undertaken and results in the regeneration of natural
forests and other ecosystems in the catchment area, there are significant benefits to the environment
Such benefits were not included in the BCR of any of the projects studied.

Beneficial Impacts at the Dam/Reservoir
e Beneficial Impacts of the Reservoir

The creation of a rescrvoir provides a habitat to wetland species, especially water birds. The reservorr
can also be a source of water to the animals and plants in the adjoining arcas and. where such arcas
have become unnaturally dry. this can be a significant cnvironmental benefit. These benefits were not
included in the cost benefit analysis for any ot the projects studicd.

Over 50 national parks and sanctuarics, which cncompass or are adjacent to human rescrvorrs. were
identificd during this study.

Beneficial [mpacts Downstream of the Dam
in. Benceficral Impacts of the Provision of Water

The provision of water to urban and rural arcas for domestic and municipal use can significantly help
improve the hving environment. The increase in water supply resulting from a dam can help reduce
the incidence of diseases like skin infections, trachoma and others related to inadequate personal
hyvgiene (Ramalingaswamy 1980, as quoted in Verghese. 1990).

For arcas that have been made artd because of human factors, the provision of watcr by dams can
ciihance environmental restoration and can improve environmiental productivity: These mmpacts have
also not been included mn any of the cost benefit assessments studied.

v, Beneficial Imipacts of Floods

The construction of a dam can help control artificial tloods of human ongin, thereby preventing
cenvironmental damage  However, in general, flood control cannot be scen as a significant
cavironmental beneht.

It 1x occastonally arguced that flood control 1s an cnvironmental objective of dam builldimg for. by
controlting floods. dams protect or cven “improve™ the environment. Hlowever, it is an established fact
that natural floodmg is a part of ¢ssential environmental processes. The flood plains are annually
cnriched by the sotl deposited by receding flood-waters and inn many arcas, for example the flood
plams of Assam. agricultural productivity was dependent on the natural flood cyeles, Natural floods
also perform vartous ccological functions in a river and tts basm. they bring down nutrients and flush
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river courses, they provide the extra water required by many species of fish to breed, and they restrain
salt water ingress at the mouth of the niver.

Non-natural or floods of human origin, in contrast, are a major threat to the environment and to the
safety of people and property.Such floods result from deforestation and destruction of vegetation in
the watersheds, from artificial barriers, like dams, constructed on rivers. Verghese (1990:121)
comments on thus: “It is man-made mterventions in the regime of these rivers. obstruction of the
natural drainage, invasion of the flood plain as a result of development and tunaway population
growth that has tumed an otherwise often benign phenomenon into a dreadful visitation.” The nmost
effective and sustainable way of preventing such floods would be to address the basic cause

Flood control also becomes an objective where the land use in natural flood plains is changed in such
a way that of the frequency and intensity of natural floods has to be inhibited. While such an objective
might have an economic rationale, it can certainly not be justified on environmental grounds.

5.2.2 Adverse Environmental Impacts

Dams also have many adverse environmental impacts. Some of the major ones are described betow

5,2.2.1 Findings

Impacts Prior to Construction at the Site of the Dam, Reservoir, Canals, Transmission Lines
and in the Rehabilitation Sites

The main impact that has been obscrved before constriction has been the premature cutting of trees in
arcas that are to be submerged or have to be deforested. Often the trees are felled long before they
nced to be or before the actual submergence. Conscquently. the arca is dented the ceological functions
of trees cven before tlus becomes inevitable.

Though. occasionally. especially 1n the Jast few years. there has been a stipulation that trees arc not to
be cut below 2 1o 4m of Full Reservorr Level (FRL), there stitl appears to be no stipulation that the
trees should not be cut prematurcly. There have been complaints from various projects. mcluding
Tchri. Narmada Sagar and Sardar Sarovar. that tree felling was done long before (f was neeessan
However, 1t 15 not known how prevalent this practice 1s. This is a totally preventable adverse impact
of dams.

[mpacts Upstream of the Dam : During and After Construction
| Impacts of the Dam on the Catchment Arca
Impacts on the Forests and Vegetative Cover

The state of the catchment is very important for maximising the benefits and minimising the adverse
impacts of dams. The degradation of the catchment results in greater silt flows into the rescrvorr.
thereby reducing the fife of the dam and also posing a threat to the safety of the dam and to the
cquipment and machinery installed in the dam. Degraded catchments also result in crratc water fows
resulting not only n dry scason shortages but also a scrious threat of excess water during heavy
camntalls and cloudbursts. agan threatening the safety of the dam The degradation of the catchments
also adversely affects the biodiversity of the forests upstream and their ceological functions

The construction of a dam can itsclf contribute to the degradation of its catchments. In the past. the
labour force that worked on the dam was not provided with cooking fucl. Conscquently. in numcrous
projects. during the many ycars it took to construct a dam, the labour force was ftoreed 1o collect
fircwood from the neighbouring forests. thereby degrading the catchments (GOR. £993b). It was also
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recorded that labourers resorted to tree felling for firewood and to provide a their livelihood during
the lean season when construction activity was at a standstill (CWC, 1991).

Most recent projects stipulate that wood or other types of fuel will be supplied to the workers. In
recent years the MoEF, for almost all the projects that it has cleared, has also stipulated this (TNEB.
nd: Shah. nd; WAPCOS, 1994, CWC, 1991). In many recent projects, despite there being a clear
guideline that wood for fuel must be supplied to labourers at the construction site. even and despite
this provision being a part of the contract signed with the contractor, satisfactory implementation has
not been reported (CWC, 1994b; CWC, 1995).

Forest degradation also occurs owing to improved access, both during and after dam construction.
After the construction of the dam, where forests and other vegetation are submerged by the reservoir.
the pressures on the remaining forests, mostly in the catchment, increase significantly. For example.
an environmental impact study of the Narmada Sagar Project. undertaken for the Narmada Planning
Agency of Madhya Pradesh Government. records that. “Apart from the affccted population itsclf.
people on the periphery of the submerged area also meet some of their requirements tike timber. fucl.
bamboo, fibres, ete; and MFP from the submerged area. Neighbouring forests will. thus. comce under
greater pressure after filling of the reservoir.” (EPCO, 1984:70)

Also, where catchments are degraded owing to the construction of a dam, the access to biomass by the
surrounding people, is adversely affected. These people often further degrade the catchment or excert
pressure on other areas that in turn become degraded.

The construction of roads and other tnfrastructure. and the increase in activitics put an addstional
strain on the catchment. Unfortunately. the impact of these activitics on the forests was not assessed at
the planming stage of any of the dams surveyed. But such 1mpacts have been reported from mam
projects (CBIP. 1993 GOR, 1993b)and from vartous dams (CWC, 1991; WIL. 1994). Sce Amnexs for
further details.

All the adverse impacts of a dam on the forest and vegetative cover in the catchment are preventable
Most were not anticipated and. till recently, little attempt was madc to prevent them

Ilmpacts of mining/quarrying for construction materials

The soil. stones and sand required for the construction of dams and canals arc often mmed and
quarricd from around the actual site. Such extraction can also have adverse cnvironmentat impacts.
cspecially by aggravating dust pollution, disturbing wildlife and destroymg vegetation. The scars and
pits from such nuning and quarrying (somctimes called borrow pits) remain as ceological sores and
can also have an adverse impact on the dams and canals.

These impacts were not assessed as part of the planming of any of the projects studied. In at least one
rceent project. Indira (Narmada) Sagar (ISP, 1998), the project authoritics have been asked not to
allow any mining or quarrying, in the catchment arca. for construction material for the dam The
cffect of this activity on the catchment 1s also rarcly documented.  In some mstances. ¢ g,
Subarnarckha (CWC. 1991) and Malana (WAPCOS. 1994), Rajghat (Shah, K.B., nd ) and Upper
Indrawati (CWC. 1991) restoration of construction sites had been recommended. In another casc.
Almatti. the project authoritics stated that they had a plan for the restoration and beautification of the
construction arca (CWC. [993a). However, in the casc of the Subarnarckha. the otticial cvaluation
report states that this restoration was not carried out (CWC 1991).

[n its Annual Report for 1992-93, the Environmental Monitoring Committee of the Central Water
Commission states that “In the majonty of cascs no action s being taken by the project authontics for
restoration of construction arcas. with the plea that borrow pits arc generally situated i the
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submergence area of the reservoir and as such, do not need any restoration. This does not appear to be
afact...” (CWC, 1994B:11).

Again, these are impacts that can be prevented by ensuring that such mining or quarrying is done in an
environmentally friendly manner and not close enough to the dam to have a direct impact on it. Where
this is unavoidable, the mined area should be restored prior to submergence

i1 Impacts of the Catchment on the Dam

Siltation of the Reservoir

Siltation of the reservoir poses many threats to the dam: it not only shortens the life of the dam but
also threatens its safety and the safety of the turbines, other machimery and structures. According to
the Ministry of lrrigation (as it was then known): “The effects of reservoir sedimentation are felt \n
many ways: through the direct loss of water storage capacity in the reservoir itself. through increased
evaporation losses in the reservoir pool, through increased transpiration losscs in delta areas. and
through the cconomy of a region depending upon the reservoir™ (GOl 1985-152).

A World Bank Tcchnical Paper on Reservoir Sedimentation states various adverse impacts of
scdimentation.

By raising the hed level of the channel upstream of the reservoir himit, backwater deposits
create problems of flooding, waterlogging and non-beneficial use of water by phreatophvies.
The physical impact of in-rexervorr deposits is (o reduce the volume of storage availuble for
water

As the sediment deposits approach the dam, they are released. 1o an extent. with the flow
passing through outlet works and power turbines. Here, the sechiment has another harmifnl
effect. It abrades the structures it passes through

(Mahmood. nd..2)

Siltatton of reservoirs has been recognised as a major problem wn India. The Central Board tor
[rrigation and Power (CBIP) (1977:2) has the following to say

The annnal rate of stltation from a unit reservolr has been 2 1o 3 times more than schen was
assimed al the ime of the project design.

These measurements have shown that sediment has deposited not only i the dead storage
spuce, hut hay also encroached on the live storage. Till now 1t was believed that all the sils
wonld be deposited in the dead storage space. and recent measurements have exploded this
helief” The encroachment on live storage capacity has affected the function of the reservon

The rate of silt flow 1s calculated in all the recent dams. as a part of the project report for cach. [n
many cascs. independent studies had also been carried out to determine what the rate of siltation
would be  Anticipated and obscrved siltatton rates were available for 24 dams For most of these
dams. the actual rates were found to be higher than predicted. (Sce Table 5.B and Annex 2 1H tor
details))

For the Ukai reservoir, the survey report states that “The rate of stlting 1s higher than that assumed
The silt mdex of 1.49 ham/T00km™/ycar was adopted in the project report . the rate of siltmg during
the two surveys is 6.26 and 8.07 ham/100km*/year respectively™ (CBIP. 1993a). Smmlarly. for the
Kadana project. the assumed siltation rate at the time of design was 1.3 ham/100km*/ycar The actual
rates observed were 637 and 4 60 han/100km™/ycar in the two years surveved (CBIP. JU9sa
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Inordinate levels of sedimentation were also recorded for the Krishnarajasagar Dam in Karmnataka,
which was completed in 1932 and, as late as 1992, catchment area treatment was recommended
(CBIP, 1992). For the Malaprabha reservoir, the first sedimentation survey was conducted from 1979
to 1981 and the second from 1987-1991. The results of surveys done between 1981 and 1991
indicated an annual sediment deposition rate of 7.86 M m®, against an assumed rate of 0.94 M m’. ie
8.36 times as much. If this rate continues, the entire dead storage will be filled up in another 20 years
and the capacity up to FSL in about 33 years. Thus the total life of the reservoir will be only about 50-
60 years against the planned life of 100 -2 000 years (CCPA, 1995:2).

In the case of Loktak, the lake was silting up owing to the destruction of vegetation cover in the
catchment as well as adverse land use practices. In order to mitigate the problem, dredging of the lake
was being done. The monitoring committee felt that dredging was not enough, moreover. the silt
removed from the lake was flowing back into it CWC:1993a). For the Bhadar (Rajkot) Projcet.
according to the official consultants, “In the original project the sedimentation rate had been taken to
be equivalent to 1.31 ha m/100km*/year. This was very low and the reservoir sedimentation survey 1n
1974 indicated a rate of about 13.5 ha m/100km*/vear . . . Bascd on the average figure for the period
1966 to 1986. the Consultants have recommended a sediment load of 7.6 ha m/100km*/vear  (CCPA.
19967 xxIx)

In the Mayurakshi Dam, in West Bengal, the official consultants found after a survey that the actual
scdimentation rate was 1358 m’® /ycar/sq km as opposced to the assumed rate of 380 m'*/year/sq km.
R.S. Varshney. Chief Enginecr, Ganga Valley Hydroclectnic Projects. UP, states that “Maneri Dam
on the Bhagirathi is 39m high and it is already silted up to crest fevel. A similar fate 1s expected for
the proposed Shrinagar Dam (85m high) on the Alakhnanda.”™ (CPIB. 1993:68)

Below is a table recording the assumed and obscrved rates of siltation of some of the dams. following
data

~ Table 5.1 Sedimentation Data of Selected Reservoirs
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Sedimentation Data of Selected Reservoirs |
Sr. | Reservoirs | lmpound-| Annual rate of silting in Annual rate of silting in
No. ment year | ham/100km’, CPIB data | bham/100km*. CWC data (CWC
(CPIB 1995a) 82/91; courtesy R. Rangachari)
Assumcd] Obscrved | 3 as % | Assumed | Observed 16 as “o of 3| 7 as %o of
of 2 : 4 |
1 2 3 4 5 6 7 8
| [Beas umt I 1974 4.29 14.30[333.33% 4207 27857 649 18U 315.83%
> |Bhakra 1939 4.29 6.00[ 139.86% 429 5.66] 131 89%  -797%
3 |Dantiwada 1965 3.61 5.14]142.38% ]
[+ [Ghod 1966 361 15.40(426.59%
S |Hirakud 1956 2.52 3.57[141.67% 2.50 6.62]  264.72%| 123.05%
6 [Kangsabati 1963 3.27 3.76/114.98% N
8 |Machkund 1956 3.90 2.57] 63.90%
9 [Mauthon 1956]  1.62H  13.10]808.64% 9.05[ 10257 113.23%) <693 42"
10 [Matatila 1958 | 43 4.30[300.70% 1.33 6.00]  43113%] 150.43%
11 [Mayurakshi 1953 3.61 16.56]458.73% 3.75 16.83]  448.69%| -10.03%
12 [Nizamsagar 1931 0.294 6.65]2293.10 2.3% 4897 205 46% -
Y 2087 64%
13 [Panchet l956]  2.474 10.00]404.86% 6.67 S8 R&T1%[ -316 5%
l4 |Ramganga 1974 429 18.20[424 24% 425 2294 339 76% 115 32%
15 |Shivajisagar 1961]  6.67*  15.24]228.49% 6.67 77T 115.59%) 112 89,
16 [Tawa 1974 3.6l 6.38] 176 73% N
17 |Tungabhadra 1033 4.29 6,541 132.45% 4.29 6.4 I31.03%]  -1.40%




Large Dams: India’s Experience 80

(SOURCE: CBIP, 1995a. * Source GOI 1985. # Note the marked difference in even the assumed rates
between the two sources,)

" In CWC 2000 the assumed rate is given as 25.29 ha. M/100km?*/year

? In CWC 2000 the observed rate is given as 21.11 ha. M/100km®/year

* In CWC 2000 the observed rate is given as 10.75 ha. M/100km*/year

* In CWC 2000 the observed rate is given as 3.78 ha. M/100km?/year

* In CWC 2000 the observed rate is given as 5.12 ha. M/100km*/year

® In CWC 2000 the observed rate is given as 8.10 ha, M/100km?/year

Though efforts were made to assess the probable rate of siltation for many of the dams. the levels
anticipated were not always accurate, as can be seen from the above table.

Water Availability

Degraded catchments lead to erratic water flows. Though for all recent dams the available water tlows
have to be studied as a part of the project preparation, there are very few assessments of whether the
antictpated flows have actually materialised. Studies on water availability could be found for ontv 6 of
the 67 dams studied. Of these, 5 stated that the amount of water actually available was lower than that
cnvisaged at the time of planning. For only one project: Hasdeo-Bango, (REDECON, 1996a) did the
watcr flow meet expectations.

The Malaprabha project. for example, was planned to have a 75% dependable yicld of 1338 M m' On
the basis of 21 vears of reservoir inflow data from 1972-73 to 1992-93. and 13 ycars of obscrvation at
Kochi Weir downstream, the yicld works out to 878 M m', which is 34.35% short of the planned 73%
dependable vield. According to the official consultants, CC Patel and Associates. “Such a major
reduction in 75% dependable yield calls for a critical review of the project.” [CCPA. 1995 2).

The Bhadar (Rajkot) Project was designed to have a 75% dependable flow of 161 60 M m' However.
according to the 1996 study of the official consultants. the flow is actually 93.79 Mm' (CCPA.
1996 xxvit)

According to the official consultants, the actual inflows in the Bama Dam were | 1% lower than thosc
cstimated at the time of project formulation [REDECON, 1996°2.1.10).

Overcstimation of water flows means that the benefits derived from dams  are curtaded  Further.
adverse mmpacts on downstream areas are greater, as these arcas obtain less water because irrigation
needs are met first.

Admittedly, water flows can perhaps never be measured with absolute certaunty. especially sinee
rainfall and snow melt patterns and the quality of the catchment are cverchanging  factors.
Conscquently. it is all the more necessary to take a conservative view of water availabihity so that only
the mumimum assured project bencefits are projected. Given these data. it does not scem that this
principle is being tollowed.

", Catchment Arca Treatment

Onc common prescription for preventing the negative impacts of dams on the catchment and of
degraded catchments on dams 1s the carrying out of catchment area treatment (CAT) o the last
twenty years or so, since the requirement for obtamning an environmental clearance for dams has been
in place. almost all dam projects have been required to carry out CAT.
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If properly done, the treatment of catchments created by projects, and at project expense. can be seen
as a significant positive impact on the environment. This is because, ideally. the catchments would be
improved and treated to a point which would not only counteract the negative impacts of the dam but
also improve the soil, water and vegetative profile.

The efficacy of CAT as an mhibitor of soil erosion is not without controversy. Verghese, for example.

states that:
It would be as well to dispose of some other myths here. It is widely believed that
deforestation causes floods by reducing infiltration and augmenting runoff. . . . Infiltration 1
a slow process and vegetation [does] augment percolation by extending the residence time of
each raindrop that falls to the ground. But only to a point. . .. Once the soil is saturated. all
excess water must runoff as rejected discharge or be lost to evaporation. . . . Forests do
increase residence time by intercepting rainfall and letting it down gradually. by absorbing it
tn humus and leaf litter and in facilitating infiltration through the root structure which too
acts as a passage and sponge. But once the sponge 1s full, its retention capaciry is exhausted.

What forests do is o reduce erosion and consequent sedimentation. This is best done by leaf
ltter and undergrowth covering the forest floor.
(Verghesc ibid -149)

However. Verghese does not seem to succeed tn “disposing the myth’ that CAT inhibrits sitt ow and
regulates water runoff. All he scems to establish s that the capacity of a forest to do this is not infinitc
and that the htter and undergrowth plays a very important role in this. These. of course. are not
disputed- m fact, it would be pointless if the forest stopped all silt and water from flowing down to the
nver The important point ts that a forested and well littered  catchment is necessary for maintaining
natural levels of water and silt flow.

Catchment Arca Treatment proposals were a part of the plans for nine out of the 67 projects that were
studicd (Bhakra Nangal. Champamati. Chandil. Kollimalai, Loktak. Malana. Ramganga. Srinagar.
Upper Kolab). In addition. for three projects (Bhakra Nangal. Champamati. Chandif) other mitigatine
mcasures were planned (GOM, 1992: Goodland. 1987; GOO. 1488. Anncx 2.11)

Some of the other problems obscrved with respect to farge dams in India arce described below

s lnappropriate treatment: The major objective of CAT s to inhibit the runoff of water and silt
and thereby not only improving the local environment but also minimising adverse impacts on the
dam This would mmply that CAT ought to involve extensive plantation and regencration of
vegetative cover However. most often the treatment 1s restricted to the planting of trees and those
of a few speeics. some ot which are cither exotic or unsutable for CAT. like Cheer pine (Tehr.
1997). Also. there is no cffort to reduce or divert those pressures, espeeially the ones unrelated to
the dam. that have. in the first place, led to the degradation of the catchment. Also. as there s hittle
or no cffort in making the local communities partners n CAT. the sustamabitity of the treatment
ts doomed to failure and the catchments. even when treated. rapidly deterorate to their carlier
fevels Iy their annual report for 1992-93. the Environmental Monitoring Commuttee ot the
Central Water Commission state of catchmient arca treatment that. = Sufficient emphasis is not
generally bemg laid on mtegrated soil and water conscrvation along with proper watershed
managenent technigues are essential to maintain the health of the catchment arcas of the
reservotrs for their sustainable beacficial use ™ |sic| (CWC 1994:12)

¢ Delayed treatment: It the dam 1s to be allowed to have its full life and the rescrvoir is to be
prevented from silting up prematurcly, the catchment treatment must become cffective prior to
any 1tmpoundment taking place. Unfortunately. this almost ncver happens Current experience
shows that CAT was not completed for many of the large dams cven afler impoundment had
taken place. In fact, as CAT involves extensive afforestation, for which pits are dug. the actual
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flow of silt into the nver increases rather than decreases while CAT work is in progress. This
means that if impoundment takes place before CAT i1s completed (and allowed to stabilise for at
least two years), the silting of the reservoir occurs even faster in the initial years than it would
have been without CAT (NCAenv, n.d.).

» Treatment of inadequate area: In the last ten years or so there has been a hesitation on the part
of project authorities to treat the entire catchment or, as prescribed. the entire area which 1s
determined to be of very high or high erodibility. This debate started around three of India’s
largest dam projects, namely Sardar Sarovar, Indira (Narmada) Sagar and Tehri [Tehri. 1997:
NCAenv n.d.) The project authorities took a stand that they would treat only the “directly
draining” catchments as a part of the project and in accordance with the project construction
schedule. -

A “directly draining” catchment has been described as one that drains directly into the reservorr
or, in other words, 15 adjacent to the reservoir. This has meant that a large proportion of the
catchment remains untreated, at least as a part of the project and in time for the project to benefit
from its treatment The distinction between “directly” and “indirectly™ draining catchments or
watersheds remains an tllogical one from the point of view of the umpact of the catchment on the
dam. After all. by definition, a catchment 1s an area from which water and silt flow into the dam.
either directly into the reservoir or indirectly into the river. which then conveys them to the
reservoir. There 1s, therefore, no reason to neglect the indircet and focus on the direct Besides.
the “indirectty” dratning catchment is invariably much larger than the “dircetly™ draming onc and.
as such, has the greater impact.

Of course. the question of who should pay for CAT of the entire catchment needs to be resolved
Where the catchment is very large and subjected to many pressures unrclated to the dam. it nught
not be correct to add the cost of treating the catchment onto the project cost Howcever. tfrom
whatever head the money comes from, CAT has to be done. and done in time and tn a manncer
such that the adverse impacts of the catchment on the dam and on the environment are mminnscd
These aspecets are essential for safeguarding the huge investments being made by the socicty
building targe dams.

« Problems of ownership: Naot all of the catchment is forest or govermment land and much of 1t s
agricultural land which is privately owned. Here, treatment cannot be done and certamnly not
mamtained unless the owners of the land agree and find it in thetr interests to do so CAT schemes
arc, however, usually insensitive to this aspeet and therefore the progress of CAT i private lands
is cven worse than in government and forest lands. In a recent project (Sipu m Gujarat). while an
allocation has been made for CAT. problems in acquining the land for treatment have resulted m
there being no progress,  Reportedly, the land identificd for CAT 1s in private hands (CWC.
1994). In another case (Bawanthadi in Maharasbtra and Gujarat), an integrated CAT has not vet
been prepared owing to multiple ownership and lack of co-ordination between the difterent
departments of two different states (CWC. 1995).

v Impacts of Backwatcer Build-up

When a free Howing river mects the relatively static reservoir, there ts a build-up of back-pressure and
a resultant backwater, which can damage or destroy the upstream ceology and property  Backwatcers
can also build up from the deposit of scdiments and silt upstream of the reservair as “backwater
deposits™,

The build-up of backwaters cannot be totally prevented. if a reservoir is to be created. However. the
buld-up can be minimised by controlling siltation and its impacts lessened by anticipating the extent
and preventing loss of property or land. Unfortunately. asscssment ot possible backwater impacts was
missing from most of the projects studied.
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Impacts at Dam/ Reservoir Site
1. Dust Pollution

Construction activities almost always significantly raise the levels of dust in the atmosphere.  Such
dust not only negatively affects the forests and other vegetation in the region, it also pollutes the river
and other water bodies. There is also a significant impact on the health of the people living and
working in the region. Impact of dust pollution during construction has not been assessed in any of the
dams surveyed. It has been acknowledged in only three instances: Rajghat (Shah n.d.). Middle
Vaitarana (Badrinath et al., 1991) and Tehri (Tehn, 1997). In Ramganga, air and noise pollution was
reported to be tremendous; dust pollution increased the occurrence of TB (CBIP, 1993).

Though dust pollution during construction cannot be totally prevented. it can be minimised in many
ways as can the impact on human health and on the fauna and flora.

H. Impacts on Aquatic Ecosystems and Biodiversjty

Construction activities. including the diversion of the river through a tunnel. causc major disturbances
and have adversc impacts on the aquatic ccosystem. [n many cases, vulnerable species. with cither
limited distribution or low tolerance, become extinct cven before the dam is completed. However, o
most projccts. the study of aquatic biodiversity has been limited to the study of fish. and then only the
commercially important species. Only in some of the recent high protile projects Itke the Tehri Project
(Tchrio 1997) and Uri (UHPP, 1989) has there been an attempt to study the mmpact of the dam
construction activitics on the aquatic ccosystem and biodiversity as a whole. The results of these
studies indicate that there are significant adverse tmpacts on the aquatic ccosvstems and brodiversity
at and around the construction site

Even after the constnuction of the dam, there can be various adverse impacts of the dam on aquatic
ccosystems. The blockmg of a niver and the formation of a lake significantly alters the ceological
conditions of the river: there are changes mn pressure, temperature, oxvgen levels and cven in the
chennical and physieal charactenistics of the water.  Besides. by interrupting the flow of water.
ceological continuity is broken. cspecially for those specics of fish whose passage up river to therr
breeding grounds is blocked by the dam  However. many other species are also affected. though not
ahways so dramatically.

According to a World Bank Technical Paper, On the upstream side. the thermal regime of the flow s
changed so that the impounded water may become anacrobie or it may become hostile to the wildhic
previously supported by the river " (Mahmood. n.d.:2)

Though the adverse tmpacts on the aquatic biodiversity cannot be totally prevented. they can be
reduced. Besides, as thesc are very significant impacts, they should form a part of the assessment
pracess of a project. Unfortunately, they have remained largely unanticipated costs

1. Impact on Terrestrial Fauna and Flora

The disturbance causced by the construction activitics, such as noisc and movement. building of roads.
extraction of stone and soil, construction of buldings. cte. also negatively impact on the fauna and
flora at the dam site. Such disturbance has also not been studied in any of the projeets surveved. For
the Tchrr Project (Tehri, 1997), the report on the impact of the dam on fauna only mentions
meidentally the extensive damage resulting from ongoing construction activitics,

As mmpoundment starts, the dam’s reservoirs invanably submerge large tracts of forests and other
ceosystems., including grasslands and wetlands. Efforts are sometimies made to “compensate™ for this
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loss by attempting to recreate such ecosystems elsewhere. However, it is not possible to “‘recreate”
natural ecosystems; a plantation perhaps but never a natural forest or grassland.

The most obvious impact of reservoirs on terrestrial ecosystems is the submergence of forests. Of the
221 projects examined for this aspect, information was available for 60 dams (Annex 3.VI). Of these
60 dams, in 21 cases forest land formed the majority (over 50%) of the land submerged

According to various sources, that, up till 1580, only 500 000 ha of forests were lost to dams. This
loss pertains to 2 178 large dams (completed up till 1980), 1 877 dams (completed or from 1981 to the
present under construction; for another 236 dams the date of completion is not known) (CBIP, n.d
(b)).

From available data regarding forest submergence for 60 dams, the average forest area submerged per
dam works out to approximately 4 879 ha. Therefore, the 1 877 dams built between 1980 and 2000
would be likely to submerge 9 157 883 ha (roughly 9.1 ha) of forests. A CWC study (CWC. 2000:43)
of 116 projects (details not available) found that the average forest submergence per project was 2 400
ha. Assuming this figure to be correct, the total submergence between 1980 and 2000 would be
4 504 800 ha (roughly 4.5m ha). This is certainly a very large loss of forests. especially considering
the record of compensatory afforestation, described later, and the fact that agamnst the stipulated 33%
of forest cover required as a mmimum, India has only about 24% of forest land and only about 11% of
closed forests at present.

The adverse impacts of forest loss have been anticipated only since 1980 The most comnion
mitigative measurc prescribed is compensatory atforestation.

However, available cvidence indicates that “compensatory™ afforestation is difficult to implement.
and in some cascs has still not been ctfected many years after completion of the projeet In fact. the
practice of insisting on compensatory afforestation started only in 1986 six vears after the Forest
Conscervation Act (FCA). at the behest of the Prime Minister (GOI, 1986) The FCA prohibited
transter of forest land for non-forest usc without the clearance of the Government of India (GOI) As
dtversion of forest land for dams was considered a non-forest use. clearance had to be sought from the
GOl and. as a condition of clearance, 1t was specificd that an cqual amount of non-forest land mwust be
afforested and legally declared forest land. Where non-forest land was not available. the GOl could
permit the afforestation of twice the arca of degraded forest land. as a special casc

The rationale of such a stipulation scems to be that if a particular forest type is depleted in a particular
region. because of the dam, it must be “compensated™ for by creating the same type of forest in the
samc regton. Also, where legally designated forest land has been de-notified. an cquivalent amount of
non-forest land must be notified as forest land. so that the total stock of forest land m the countn.
which s already much below the required 33%. is not further reduced

However, 1in 1998, the GO amended these conditions and now. for certain categornics ot projects
mcluding all Central Government projects, the States have the freedom of regencrating twice the
amount of degraded forest land. cven where non-forest land can become available Though this might
mect the condition of “compensating™ for the forests lost. it cannot compensate tor the depletion i the
stock of forest land. Also. as forest land 1s casy to come by. cspecially degraded land. the carher
hesitation of State governments to convert forest tand to non-forest use beeause of the difficalty
finding non-forest land for compensatory afforestation, has disappeared. Considering that the
submergence of forests between 1980 and 2000 was between 4.5 and 9 1 m ha (sce above). f all or
most of the compensatory afforestation 1s done 1n existing forest lands. the country stands to lose.
20 vears, between 6.2 and 12.6% of its forest lands just to dams.

There arc. however. many other problems with the current scheme. Firstly, it is impossible to replace
a natural forest by a plantation. Though there is formal “compensation™ for the forests lost, in terms of
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forest area, the actual ecological and biodiversity losses resulting from the destruction of natural
forests cannot be compensated for.

Secondly, in many cases compensatory afforestation is effected in areas and ecosystems far removed
and different from those that it is meant to corapensate for. For example, the forests being submerged
under the Tehri Project, in the hilly terrain of Tehri Garhwal, have been “compensated” for by
plantations in the distant districts of Jhansi and Lalitpur, in the plains. Similarly, the forest submerged
and being submerged under the Sardar Sarovar Project has been “compensated” for by plantations in
the distant grasslands of Kutch.

Thirdly, the record of state governments in actually carrying out compensatory afforestation has been
very poor. According to the MoEF, the performance of the State government in raising compensatory
afforestation has not been very satisfactory: Up till 1997, only 46% of the area stipulated had becn
afforested (Enviro, 1998:-14).

Apart from forests, the reservorr and the dam also affect other ecosystems and various fauna and flora
species. Unfortunately. till recently, there had been little effort to assess the impact on flora and fauna
and on non-forest ccosystems.

Of the 67 dams studicd, information on the impact on flora and fauna was available in 22 cascs Of
these 220 10 stated that there had been no adverse impact on the flora and fauna, primarily becausc
there was no “valuable wildlife™ in the submergence arca. In 12 cascs it was stated that important
forestland will be destroyed and important species or ecosystems will suffer damage. In another 2
dams (Bisalpur. Hasdco Bango). the crecation of wetlands was scen as enhancing the brodiversity (Sce
Annex 2.V for details.)

Even where studics that have been conducted on the impact on fauna and flora they have been
madcquate on many counts. For onc. there is a tendency to consider only large mammats as
wildhfe™ despite the fact that the Wildlife (Protection) Act of 1972 includes all wild tauna and tlora
in the definition of “wildlife”. Also. the emphasis has been on “valuable” species. which often means
the more prominent or visible specics However, some of the less visible species might actually be
cven more important to conscrve. There is also a tendency to focus ondy on endangered species which
can result in other species also becoming endangered over ttme Besides. the endangered status 1s
usually applied to species that are nationally or globally cndangered. only a proper survey can
determme which species are Jocally cndangered and, therefore. require protection. Whercas some
speetes have been studied, however unsatisfactorily, there 1s almost no study of the cumulative impact
ot a dam on the ccosystem.

Somce of the mitigative measures that were recommended and implemented included the creation of
bridges for the movement of elephants (Dalma - Subcernarckha Project) and the creation of sanctuarcics
{Sardar Sarovar)

[n some cases. the mitigative measures suggested are totally inappropriate  In many projects 1t 1s
stated that there would be no impact on wildlife as they would migrate to neighbourmg forests. For
example. a study donce on the impact of the Indira (Narmada) Sagar project on wildlife. by EPCO
(1984-7476) in Madhya Pradesh. suggested that the wildhife would cither voluntarily nugrate into
noghbouring forests when impoundment took place or be driven there by squads of specially tramed
staft’ Smularly. on the Tehr Project maintained that the fish would migrate and estabhsh themsclves
upstream of the dam. For the Rajghat Project. it was suggested that “The National Park at Shivpuri s
also not far off. It is thus felt that there 1s ample scope for migration of the wild life to the adjorming
forests and there would be no difficulty on this account™ (Shah, n.d..—15).  Verghese (1990.217) also
suggests that “Forest corridors need to be provided to cnable wildlife to migrate to other arcas so that
loss or duminution of habitat has little or no adverse effect. In other circumstances it may be necessan
to remaove animals, cspecially rare and endangered specices, to parks and sanctuarics. or to relocate

Ihis i work e paper prepared for the World Comnisston on Dams as part of its snformation: gathering acdiciies Phe ciews, conddnsaons
ind recommendations contnned mthe working paper are not to be taken Lo represent the views of the Cormmissuon



Large Dams [ndia’s Experience 86

them if possible, maybe in areas of compensatory afforestation.” The CWC (1992:18) also states that
“wild life could be shifted and rehabilitated. Birds will migrate on their own”.

Clearly, such thinking is flawed. Firstly, the areas to which these animals will hopefully move will
have their own complement of wildlife and cannot be considered “vacant habitats™. Secondly.
wildlife, even wild animals, do not move down corridors of forests as the flood waters advance. Théy
are not aware of such corridors and what lies beyond. They are rightly wary of leaving their own
territory, and become panic stricken when the waters roll in. Besides, some animals are noctumal.
others roam during the day, others live underground or in trees and in caves. And wildlife includes
plants. Also, the task of “removing” all the wild animals to other habitats, even if such were available.
is a gigantic one entailing phenomenal costs that would render most dams non-viable from the start

In none of the dams studied were there any efforts to monitor the status of wildlife after the
construction of the dam, to assess the impact of the mitigative strategies or to check the veracity of the
estimates of impact done prior to construction.

The adverse impacts on terrestrial wildlife and biodiversity cannot be prevented. Therefore, they need
to be calculated and taken into consideration while assessing the project. In most of the dams
surveyed. there had been no real effort to assess the impact on wildlife. For many of the recent dams.
studics have been undertaken on wildlife but most of them are little more than lists of some of the
species found in the submergence zone. cspecially the large and “rare™ oncs. Most of these studics
certify that nothing “vatuable™ will be lost or give. as described earlier, impractical suggestions on
how to minimise the loss (Tcehri, 1997: NCAcenv, n.d.).

v [mpacts on Cultivated Biodiversity

Reservoirs also submerge productive agricultural tand in the valley. This not only has a social and
cconomic cost but also adverscly affects cultivated biodiversity and a host of birds, inscets. mammals
and reptiles that have adapted to agricultural ccosystems. In many cases. traditional crop varictics and
methods of cultivation have disappeared because of the submergence of agricultural lands This 1
another aspect that has not been assessed. as a part of project evaluation. in anv of the projects
studied,

vi Impacts on Grazing Land (Rangelands)

Lands grazed by livestock and wild ammals alike are also often submerged by reservoirs. This, again.
lcads not only to cconamic losscs, but also to the loss of natural and domesticated brodiversity Where
preferred habitats of wild animals are submerged, there 1s an mevitable reduction of their populations
Also. the uscrs of these habitats shift to the other remainig grasslands, thereby overgrazing and
degrading them. Grassland speeies of plants and animals also sufter especially as there s no
“compensatory” creation of grasslands.  limpacts on grasslands have not been assessed by any ot the
projects studicd.

Though the impacts on rangelands cannot be prevented. by creating alternate rangelunds
appropriate locations at lcast some of the adverse impacts could be minimised.

Vil Impacts on Rim Stability

The creation of an artiticial reservoir often results n the gradual or rapid crosion of its rims
Destabilisation of the rim not only poses a threat to the reservorr ccology but can also threaten the
safety of the dam. The sudden collapse of the reservoir sides can create awave that can over-top a
dam and result v disaster.
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The impacts on rim stability cannot be prevented but, in some cases, can be minimised if proper
measures are taken. In other cases, the threat posed by a possible collapse of the rim can be such that
the very viability of the dam can be questioned. Only the recent dams have commissioned studies on
rim stability (NCAenv, n.d.; Naidu, 1994).

viu.  Impacts on Human Health

For reservoirs in the tropical regilons of the world, especially those that are situated below | 000m
elevation. there is a significant threat of vector breeding. Mosquitoes, which are carriers of malaria,
filarta, dengue and other diseases breed in small pools of water created at the edge of the reservoir
owing to the rising and falling of the waterlevel of the reservoir. In some areas. snails. which are
carriers of schistosomiasis, are also found to proliferate as a result of dams.

The World Bank identifies sexually transmitted diseases (STDs) and HIV, hepatitis B & C. malaria.
schistosomiasis. and Japanese encephalitis as diseases the incidence of which is increased by dams
(WB. 1997:-4). Schistosomiasis 1s currently not prevalent in India and the CWC reports that “in
india, only about three or four focit of schistosomiasis snails have been observed.” (CWC. 1992:17).
However. the fact that these snails are present in India and in some of the neighbouring countrics
means that there is an ever present danger of their spreading in India also, if a proper check is not
maintaned.

Increase in the breeding of disease vectors has been anticipated in many instances:. this aspect was
part of the project study in 13 out of the 67 dams studied. In three instances it was stated that
creased vector breeding was unlikely becausce of the montance location of these projects Tipamukh
(GOL. 1995). Srinagar (Goodland. 1987) and Uri (UHPP, 1989) However. in other projects. for
example Srimmsagar and Ukai, the imeidence of malania reportedly increased (Annex 2.VI) Raichur
district m Karnataka became highly endemic for malaria after the construction of Tungabhadra Dam
and tts canal nctwork (ERRC. 1996). in the Sirhind Feeder Canal Command Arca. there is a
“menacing increase ih mosquitoes.” (Dhest, 1996:E.2).

The correlation between the spread of vector borne discases like malaria and irrigation projeets has
been well studied and established (sce. for example, Sharma, [991).

Primary Health Centres are gencerally recommended as remedial measures. though in once casc it was
stated that local tarmers would be tramned to control the occurrence of malanal vectors  Further.
Hourosis was also noticed in Nagarjunasagar (Jauhari, n.d.). Cierme valgum, a cnpphing bone discase
associated with skeletal fluorosis. developed in young people, cspecially males: 73% of the cases
were 1 the age group 10-20 years. An increased incidence of hepatitis was recorded n the case of
Tawa (Choudhaun. nd.) In the case of the Hasdeo-Bango rescrvoir, the mercase m sncidence of
malaria could not be controlled by conventional measures (CWC, 1991). [n the monttoring reports of
the Gandla Mcedical College. Bhopal. a significant rise in morbidity was recorded for the Narmada
Project in post-impoundment arcas as compared to pre-impoundment arcas (1SP. [99R),

The growth of malaria. especially since the 1970s, and the contributory role of irrigation projects is
most alarmung  According to Verghese (1990:239), “The resurgence of malana i India appeared to
comende with the green revolution as the new hybrid varictics demanded more intensive rrigation
This in turn augmented and enlarged the area of breeding sites along the entire canal network These
mosquitocs could be vectars of malana. filariasis or Japancse encephalitis ™ He goes on to quote V P
Sharma. who savs: “In many arcas of the country it was, and still is. obscrved that the construction of
canals brings malana to healthy arcas ™ (Verghese, 1990:239).

The scttmg up of pnmary health centres and the spraying of pesticides are the two most common
responses to the threat to human health. Unfortunately, the first is a curative rather than a preventive
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measure while the effectiveness of pesticides is doubtful. Besides, the application of chemical
pesticides results in health hazards, which themselves need to be assessed and tackled.

The new agricultural practices, many of which are consequence of the irrigation waters brought in by
dams, also promote the use of chemical pesticides and fertilisers, which have well recorded and
significant adverse impacts on the environment and on human health. However, though the benefits of
the anticipated increases in agricultural productivity are taken as a benefit of dams, the resultant costs
of pesticides and fertilisers on the environment are very rarely computed or even studied.

It is unlikely that adverse health impacts can be totally prevented in dam projects. However, through
proper efforts, they can be lessened. Unfortunately, in none of the projects studied was therc a realistic
assessment of health impacts. Many of the studies did not assess these impacts at all and the few that
did kept making the unrealistic assumptions that the application of pesticides and the provision of
primary health centres would resolve the problem.

IX. Impacts on the Water Quality

As already mentioned. the creation of a lake significantly changes the quality of water: the oxygen
content may be reduced resulting in the release of gases like methane and sulphurctted hydrogen
There may also be thermal stratification, with the cold water trapped underneath. Sosls and stones
contarnig naturally occurring mercury and other mincrals may contaminate the water. which i turn
mayv affect fish and finally human beings. Therc have been cases in the USA where people and
animals have suffered mercury poisoning in this way. Also, water falling over spillways can force air
bubbles into the water, which may sometimes be absorbed into fish tissue. ultimately killing the tish
Stretches of stagnant water may encourage the growth of weeds and exotic plants (WWF. 199Y-—15)

There 1s also a build-up of concentrations of pollutants that come into the lake through the atmosphere
or through watercourses flowing into the reservoir. There is also significant non-point pollution from
human scttlenents and activitics around the rim and in the immediate catchments, Whercas much of
thrs would have flowed down the river. the dam prevents this and causces a build-up of concentrations
of pollatants

A form of contamination that is pecaliar to reservoirs is muncral contamination from underground
contaminants  Because of the weight of the reservorr, water 1s forced through cracks and faults 1y the
reservolr bed. to a great depth. Such hydraulic continuity sometimes brings water into contact with
mineral substances. such as arsenic. and results in the water in the reservoir becoming contamunated

For the available data, water quality has often been analysed only from the point of view of potabilits
and suitability forirrigation. Analysis of the water quality of the Middle Vaitarana Dam stated that
sedimentation and siltation adversely affected the water in the reservoir (Badrinath et al.. 1991) The
nutricnt status of the reservoir has not been studied gencrally, though for the Teesta Stage L project.
it is stated that the reservoir will remam oligotrophic (NEERI, 1991).

Watcr quality was studied for 11 dams: 5 reported no change, 2 reported better water quality. and <
stated that the water quality became worse. (Sce Annex 2.VI for details. )Considertng that changes n
water quality arc incvitable, both upstream and downstream of the dam, clearly more detailed studics
arc required.

Adverse impacts on water quality cannot be prevented but some aspects can be controlled As these
are significant impacts. they must be taken into consideration, as they alimost never were. during the

preliminary assesstng the project.

X, Impacts of Reservotr Induced Scismicity
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The weight of the reservoir, by itself or in conjunction with other reservoirs in the region. can create
the sorts of pressures that result in an earthquake. The weight of the reservoir can also force water
down cracks and faults till it catalyses an earthquake. The occurrence of reservoir induced seismicity
(RIS) is now a well accepted fact (Le Moigne et al., 1990).

Verghese (1990:234) states that: ... .. Bhatsa Dam, near Bombay experienced an earthquake of 4.5
while minor tremors have been felt in the region of Hirakud, Nagarjunsagar, Ukai. [dduki and Mula
dams (Srivastava). However, there was consternation when an earthquake of a magnitude of 6.5 shook
Koyna i1n 1967, killing 117 people and causing some damage to the dam in an area regarded as
seismically quiescent”. However, it is generally believed that RIS can cause only moderate
earthquakes of up to 3 or 3.5 M and that often the dam acts only as a trigger to larger carthquakes.

Reservoir induced seismicity was studied in nine of the 67 dams surveyed and was predicted in six of
these. (See Annex 2.VII for details.) It is interesting to note that 17 of the 75 cases of RIS reportcd
world-wide have been reported from India (Singh, 1990).

Though RIS cannot be preventcd, the damage it causes can be mininused by strengthening all dam
structures and also by strengthening othcer structures and buildings. old or ncw. in the region The cost
of this should be assessed as a part of the project cost, but it rarely is.

NI, [mpacts on Microclimate

The existence of a reservoir and the resultant changes in temperature and humidity can adverscly
affeet the fauna and flora of the region. which might be naturally adapted to a warmer and drier
climate  This aspect has also not been examined at any of the dams studicd In onc casce it was
reported that vegetation around the reservoir was affected and altered because of changes i the
rescervoir level Groundwater levels around the reservorr were recorded to have risen in this mstance
and in the case of Tawa it was stated that trees around the reservoir were dymyg because of a stagnant
watcer table (Choudhaury, n.d.).

A common result of dams and irrigation canals is the infestation of weeds from microchmatic
changes Tlus problem s mentioned 1n some of the projects. for example. in the case of Loktak. the
mercase of water hyacinth and other aguatic weeds 1in formidable quantitics s creating many
problems such as reducing the hive storage of the take. tntegrated watershed development. combuned
with removal of water hyvacinth and other aguatic weeds through manual harvesting and biologrcal
processes. 18 necessary to improve the environment of the lake (CWC. 19931). Weed infestation has
also been reported from other projects: Malaprabha (CCPA. 1993) and Hasdeo Bango (Redecon.
[9Y6a).

Negative impacts on microclimate can also not be prevented but the environmental impacts they have
shoutd be asscssed white formulating and appraising the project.

At the Canal/ Command
1. Impacts of Watcrlogging and Salinity
Waterlogging

Canals themsclves can directly contribute to waterlogging. 1F not properly lmed. or mantained.
significant amounts of water can scep out of canals and mundate the surrounding lands around (GOl
[98Y.X1-3) Also. when subsidiary canals are not well maintained. when the refeases of water are not
properly monitored. or when dranage is not assured. waterfogging results. There 1s an unfortunate
tendency among cngineers to pay less attention to subsidiary canals, which aggravate waterloggimg
problems (Verghese. 1990:93).
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Waterlogging not only reduces the anticipated agricultural benefits from irrigation projects but
sometimes reduces the benefits to levels below even those before irrigation was introduced. A well-
known and documented case is that of the Tawa Dam in Madhya Pradesh. According to the
Comptroller and Auditor General (CAG) of India:

The table given below shows the comparative position of the yields per acre under various crops after
irrigation during 1977-78 and 1978-79 and the yields prior to introduction of irrigation (1971-72) in
Hoshangabad district, as per the Agricultural Statistics compiled by the Commissioner. Land Records.

Table 5.2 Average Crop yields per acre after irrigation

Crop Before irrigation Average yields per acre after irrigation (in quintals)
1977-78 1978-79
1. Paddy 4,00 2.98 3.83
2. Jowar 2.82 3.64 2.74
3. Maizc 481 4.07 401
4. Wheat 3.14 3.30 3.06
5 Gram 243 1.96 2.08

It will be noticed that the vields per acre after irmgation have actually declined.

According to the scientific and technical opinion now available. becanse of the soll and
weather conditions in the command area of the Tawa project, agricultural operationy 1n both
kharif and rabit seasons with the help of wrrigation could not have been productive. on the
contrary. 1rrigation could he even harmful. There was also resistance on the purt of
cultivators (o a change in their habity and the cropping paticrn they have heen uscd to s,
i wonld appear that the project was ill-conceived and the henefits that were presumed would
be wvailable could not have been realised ™.

(CAG. 1979-80)

Waterlogging can also be one of the causces of salinity and provide a conducive habitat for vector
breeding. [t destrovs natural vegetation and damages houses. buildings and roads.

[n somc of the recent dams an attempt has been made to study this aspect two such examples are the
Narmada (Indira) Sagar Project (NSP) and the Sardar Sarovar (SSP) projects A report by
Kalpavriksh (KV. 1988) on the Narmada dams has the followtng to say-

A similar sitnation conld arise in the NSP and SSP commancds. A study on the watertogeing
potental of NSP, done by the Indian Instiute of Science (11Sc), Bangalore, and sponsored by
the Narmuada Planning Agency, notes that a very large part (perhaps about 40%) of the
commmand  area will become water-logged  given the surface. ground water usc pultern
proposed 1n the original design of the project (Sridharan and Vedula, 1983). This report fus
suggested a different surface-gronndwater use ratio, viz. predommantly 70 30 nstead of
80:20 us now proposed. 1o avoid waterlogging. This wonld necessitate the smking in of u tube
well every 6.3 ha. with a 3 bhp motor to prevent water logging. The cost of doing this has
heen computed al Rs.54 crores (Narmada Valley Development Authoriy, 1986:11). but 1 s
not clear if thiy cost has now been included in the cost-bencfit ratio (it had not been i the
original ratto). One estimate puls the power requirement for the wells ar 43 MW svhich s
ane-third of the firm power generation of NSP!

(Alvares and Billorey. 1987)

liven the 1ISe study, critical as 1t 1s, does not take into consideration the rescrvorr of the SSP
winch will intrude into or horder the NSP Commuand area over a long streich 1f the reservorr
is taken 1nto consideratton, the problem of water logging conld hecome much more severe
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and the sinking of additional wells would not solve the problem as the wells, in effect. would
be attempting to drain the reservoir. This scenario has not been studied.

For SSP, the project authorities claim that lining of canals, conjunctive use of groundwater,
and a much more limited supply of water per unit of land than given in previous irrigation
projects, will greatly reduce the possibility of waterlogging (NPG. 1983). However. of the
huge command area of over 18 lakh ha, only a small portion of 4.7 lakh ha. ~ the Narmacda-
Mahi Doab - has actually been studied for drainage and potential waterlogging (CCPL,
1982). The remaining over |3 lakh hectares has not yet been studied. Much of this 1s semi-
arid land which is known to be prone to salinisation problems. This 1s because the hot climate
causes rapid evaporation of irrigation water from the surface of fields, leaving an
encrustation of salts behind. Besides, it is also known that the sub-surface water in this region
is saline and. therefore, salinisation could be aggravated even further

(KV. 1988)

Waterlogging is studied in 23 of the 67 dams for which data were examined. However. its occurrence
has been recorded in only 1] cases. [n some instances. more than half of the proposed command area
has been subject to waterlogging. Of these 23 dams. 6 dams had predicted that there would be no
waterlogging. However, in 2 dams. waterlogging has occurred despite it not being predicted

Watcerlogging can be prevented by lining and properly mamtamimg the canals. and by regulating water
usc and cropping patterns. In some casces either it 15 1mpossible to prevent waterlogging or the costs of
prevention are so high that they make the project cconomically non-viable. In fact, the Central Water
Commission. in the Theme Paper on Water and Environment (1992:3)says: “Provision of drainage 1s
expensive and many water resources projects may not be cconomically viable if this component s
added to the cost of new projects. The issue needs to be resolved quickly ™

There have been vanous estimates of the extent of watertogging 1in different command arcas Two
such cstimates arc grven 1n Table 5.3 and Table 5 4

Table 5.3 Waterlogged Areas in Different Irrigation Command Areas of India

S.No. terigation command area Area (million ha) |
| Ukai-Kakarpar Project. Gujarat 0 00X
2 ] “Male Prabha Project. Karnataka 0.001
3 Gandak Project, Bihar 0 400
4. Ram Ganga Project. U.P 0.350
3 Rajasthan Canal Project. Rajasthan 0.170 |
6 Sri Ram Sagar Project ().080
7 Hirakund Project. Orissa 0.060
8. Kost Project. Bihar 0.120
Y Nagarjun Sagar Project. A.P. 0.110
m Chambal Project, M.P. 0.030
1. Tungabhadra Project. Karnataka 0.010
] Total | 350

(SOURCE Rao. [V84))
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Table 5.4 Extent of Waterlogging in Selected Irrigation Projects in India
S.No. | Irrigation State Water- Percentage-
Project logged area | Waterlogged
area - X100
Potential
L Sriram Sagar Andhra Pradesh 60.00 47.62
2, Tungabhadra Andhra Pradesh 4.65 1.27
3. Gandak Bihar & Uttar Pradesh 211.01 21.11
4. Ukai-Kakrapar Gujarat 16.25 4.32
5. Mahi-Kadana Gujarat 82.00 16.81
6. Malaprabha Kamataka 1.05 0.99
7. Chambal Madhya Pradesh & 98.70 20.31
Rajasthan
8. Tawa Madhya Pradesh - -
9. Rajasthan Canal | Rajasthan 43.10 7.98
10. Sarda Sahayak Uttar Pradesh 303.00 28.34
11 Ram Ganga Uttar Pradesh 195.00 38 99
Total 1014.76

(SOURCE: Joshi & Agnihotri, 1984:528-536))
This. then, remains one of the major hidden costs of many of the dams in India.
Salinity

Of 67 dams surveved. the possibility of salinity had becn studied in 7 dams (Bisalpur. Dharoi. Gandhi
Sagar. Hasdeo Bango, [sapur. Kadana and Polavaram). The occurrence of salinity was reported in 3
dams (Dharot. Gandhi Sagar. Hasdco Bango, Isapur and Kadana) Mitigation Plans were also
prepared tor 5 dams (Bisalpur, Gandhi Sagar, Hasdeo Bango. Isapur and Kadana) (Sce Annex 2.XV
tfor details )

For the Clummoni dam. the Environmental Monitoring Committee recommended that a monitoring
mechanism be sct up to study soil salimity levels in the command arca at regular intervals (Trissus
Kolc Land Arca) (CWC. [9932a).

Extenstve salmity and waterlogging were also reported from the Chambal Project in Rajasthan by the
official consultants (WAPCOS. 1996b). Similarly. the official consultants for Dharor Project.
Gujarat. report heavy waterlogging and salinity (KICONS, 1996:E-14).

The loss of productivity duc to soil salmity 1s another undervalued cost.
1 Impacts on Terrestrial Biodiversity

Like dams. canals also have significant impacts on terrestrial biodiversity A large amount of forest
land s diverted into canals For example. | 359 ha of forests were diverted for the Srsarfam Right
Bank Canal Similarly. 273.12 ha were diverted for the Sriram Sagar canal and 118 377 ha for the
Bariarpur Left Bank Canal (MP) (CWC, 1996). For the Surya Canal (UP). 1 250 ha of forests. 8 000
ha of agricultural lTand and 3 230 ha of grazing land were diverted (Afroz & Singh. 1987]. Apart from
destroying natural ccosystems and impacting on specics of fauna and Hora, the canals very often cut
across the migratory routes of animals and also divide up their habitats. There are many examples of
this. including the recent one, in which the range of the wild ass in Gujarat witl be adversely aftected
by the construction of the Sardar Sarovar canals (NCAcnv, n.d)). In nonc of the projects that were
studicd was the aspeet of nugratory animals asscssed. Conscquently. the costs of such an impact werg
not taken into constderation while assessing any of the projects studied.
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i, Impacts on Natural Drainage

The construction activities associated with canals also interfere with natural drainage across a slope
and thereby lead to waterlogging on the up slope side of the canal, where the water collects. and

aridity on the down slope side. However, none of the projects studied assessed the impact of this
aspect.

Even after they are constructed, canals interfere with natural drainage and thereby lead to water-
logging, on the one hand, and aridity on the other. In none of the dams studied was cognisance taken
of this fact.

v, Impacts on Vector Breeding

As 1n reservoirs, canals also provide a habitat for the breeding of vectors. The areas that become
watcrlogged because of canals are also good habitats for disease carrying vectors. In none of the
dams studied was cognisance taken of this fact.

At or Adjacent to Power Lines
I Dust Pollution

The construction of power lines results in a certain amount of dust pollution. This has also not been
studied in any of the projects surveyed.

1 Impacts on terrestrial brodiversity

Very often corridors have to be cut through forests and other natural ccosystems to accommodate
power lines. This activity adverscely affects the terrestrial ccosystems. These corndors also have to b
maitained in order to allow repair and upgrading work on power lines so that the impact of thesc
corndors 1s often long-term.

According to onc cstimate, the night of way required for power lines varies in width from scven
mactres in the casc of 1 kv limes to 15 metres for 33 kv, 18 meters for 66 kv, 22 mectres for 110 kv, 33
metres for 220 ky and 52 metres for 400 kv (Verghese. 1990'—-199). In the Uri Project. for example.
98 34 ha of ftorest land were cleared for transmission lines in J&K.

The mpact of power hnes on forests, m terms of the forestland required. s now asscssed but the
mmpacts on biodiversity bave not been assessed 1n any of the projects surveyed.

. Impacts of Radiation

Power lincs, cspecially high tension hines, are known to produce high levels of radiation which may
affeet ccosystems and human beings. High tension power lines can also be sources of fire and
hazardous to birds and other animals. These aspects have also not been looked at n any of the dams
studied.

Empacts Downstream

Dcspite popular belief that the major environmental impacts of dams arc upstream of the dam. the
downstrecam adverse impacts of dams are often cven greater. Historically, these have been relatively

ignored

| [mpacts on aquatic ccosystent and brodiversity downstream
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Even during construction there are many downstream impacts. Construction activities cause much
pollution of the niver and send down huge amounts of silt and mud. The diversion of the water
through a tunnel also leads to adverse ecological impacts. The durmping of excavated and constructton
material in such a way that it contaminates the environment is another problem. for example. m the
Subamarekha Project (CWC, 1991) and in the Indira (Narmada) Sagar Project. The construction of
four dams as a part of the Upper Indrawati project would reportedly result in a vast dry area
downstream as no water would not be released downstream but would be channelled to the Hau
River, a tributary of Mahanadi (OKM, n.d.). As a result of the Uri project, five endemic spectes of
fish and some molluscs will also be affected as no water will pass through the barrage during dry
spells (UHPP, 1989).

The interference that dams cause to the natural flow of a river causes significant downstream impacts.
By interfering with river flows. dams adversely affect downstream flora and fauna. There is a popular
misconception that as most dams supplement dry season flows and only partially curtail rainy season
flows, their impact downstream is negligible or even, sometimes, positive. However. 1n actual fact.
rivertne ecology needs the heavy rainy season flows. for example, to enable many fish specics to
breed. By curtailing rainy season flow, the dam mhibits the ability of the ecosystem to regencrate
itsclf.

According to 2 World Bank Technical Paper (Mahmood. n.d.:2): “On the downstream side. the flow
tends to pick up the scdiment load from the stream bed leading to retrogression of channel bed and
watcer levell crosion of banks, climination of nutrients carried by the fine sediments. deterioration of
channel morphology. incrcase in the hydraulic resistance of tlow, climination of oxbow lakes and
reduction of wildhife food supply.”

Hcavy ramy scason tlow also acts as a flush for the nverbed and moath. clearing them of accumulated
silt. garbage and stale water. The absence of such a flow creates significant problems down strecam
and deerceases the capacity of the riverbed to accommiodate peak flows. leading to larger floods n the
case of cloudbursts or sudden releases of watcer

[n many srrigation projects, a significant amount of watcer is diverted from the river by canals Thas
results in signtficant shortfalls in the natural flow and 1 the net flow of water in the niver with
attendant serious cecological implications.

In run-of-the-river™ projects with diversion tunnels, often a streteh of the river downstream ot the
dam. to the pomt where the diversion tunnel feeds back into the river. becomes dnv Tlus has adverse
mpacts on nverine ceology and breaks the ccological continuity of the river’s ccosystems

A large proportion of the nutrients that flow down the river and form an cssential part of the food-
chain of the river’s ccosystem, become trapped by the dam, thereby starving the ceosvstem This also
has significant deleterious ctfects.

The reduction of river flows can also result in the coltlapse of riverbanks. leading not only to crosion
but also to muddying of the river. This collapse leads to a filling up of riverbeds. making the rivers
more pronc to floodmg, and also to the river becoming nsufficiently oxygenated and refatively
opague and impervious to sunlight. All these also negatively affect aquatic fauna and fora.

The fact that. in hydroclectric projects. the water has to pass through turbines also results
significant fish and other faunal mortality and trauma.  In some projects sereens are provided that
filter out tish. but this in tuen denics them passage to the lower reaches of the nver,

The mability of certain species of fish to travel upstream, which they must do m order to breed. has
alrcady been mentioned. The recent tendency to sct up breeding centres for such fish mmght cusure t

LS
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continued existence of these fish downstream but does not compensate for the ecological roles these
fish species played in the riverine ecosystem upstream of the dam.

Impacts on the river ecosystem downstream were studied in 5 of the 67 dams surveyed. [n all these 5
dams it was predicted that there would be adverse downstream impacts. There is further indication
that in at least four further studies confirmed that there were adverse downstream impacts. (See
Annex 2.IX to 2.X1I for details.)

These impacts cannot be avoided but they must be recognised and minimised. Besides, as these are

among the severest of the impacts of a dam, they must be taken into consideration during the prior
assessment of the dam.

1. {mpacts on Downstream Fish

The disturbance and pollution of the river, during the construction phase. has impacts on the fish
downstream. This was. however, not studied in any of the dams surveyed.

Post-construction effects, as alrcady described, have many adverse impacts on downstrcam fish and
can also have a negative impact on coastal and sea fish. The two mitigative measurcs that are
occastonally planned are the construction of fish ladders for species that migrate upstrecam to breed.
like the mahscer, or the artificial breeding and introduction of fish specics downstream

Though this has becn rccognised as a problem for most dams. therc are very few studies that asscss
the impact on downstrcam fish aftcr the dam has been operationalised. except for commercially
valuable specics. Of the dams studied, only five had studied thc impact on fish after the
commissioning of the dam. In one of these (Isapur) it was stated that fish populations downstream of
the reservorr would increase. (See Annex 2.1X for details.)

This impact cannot be avorded but can be reduced. The cost of reduction and the cost of the residual
mipacts must be computed and included into the CB ratio of a dam. This is very rarcly donc

i Impacts of activitics related to the rehabilitation of project-affected persons

Often sites for rehabilitating the project-affected persons are carved out of forest or other ceologically
valuable arcas. which obviously leads to the degradation of these arcas. Also. shfting large buman
populations to new locations. often results o scrious adverse impacts on  the nesghbouring
cnvironment Thas is espectally so if adequate resources have not been planned for and made available
to mect the need for water, land. wood. fucel and livestock fodder of these populanons. Forests and
othier natural resources are also sometimes degraded because lack of other livelthood options force the
project-attected people to carn thetr Living by extracting fircwood and fodder at an unsustamable rate

There are many examiples of these impacts:  for Chandil Dam, forest land was to be diverted tor
rescttlement (WB. n.d). in Nagaruna Sagar [4 000 ha of reserved forest was denotificd  for
rchabilitation (Jaubari, nd. & Rao. 1979)]. In the case of Sriram Sagar, compensatory afforestation
was reported to be less than that diverted for rehabilitation (Kothari, 1994a). Forest Jand was also
diverted for rehabilitating project-aftected peoples of the Sardar Sarovar Project (NCAcenv. n.d)

Alnmost no attention has been paid to these impacts
" Impacts of water availability downstream
The variation and reduction i waterflow in the river as a result of the diversion of water to canals also

adverscly affect water availability downstream, both from surtace sources and because of inadequate
re-charging of groundwater. There are also huge water losses from the canals and the reservorr In
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Malaprabha, for example, “Conveyence losses in both lined and unlined systems are generally 300%
of those assumed. In MLBC, in lined reaches, losses are as high as 7.48 and 20.24 cumecs/ M m®
against assumed loss of 0.61 cumec/ M m** (CCPA, 1995:5). Similarly, in the Hasdeo Bango Project.
“Seepage losses In the conveyance system are 2 to 3 times more than the designed conveyance
losses.” (REDECON, 1996a:56).

Though n some of the recent projects this aspect has been studied. its impact tends to be
underestimated. Very few assessments were available of what actually happens after the dam
becomes operational.

V. Impacts on water pollution levels downstream, especially owing to reduced river flow

River pollution may occur downstream, during construction, for one or more of the following reasons
a waste water from excavations:

) the construction and removal of coffer dams;

. wash water from concrete and aggregate plants;
. ot} leakage and waste disposal:

a sewage and storm water;

. hot water effluents;

. sotl crosion during rescrvoir clearnng,

Even after construction. reduction and variation in the flow of the river can also result in the nercasce
of concentrations of pollutants downstrcam. as less water 1s available tor diluting the potlutants

In nonce of the dams surveyed were downstream pollution impacts assessed prior to the appraisal of
the project. In a few cascs, studies were conducted after the construction of the dam. In one casc.
regulation of the flow downstream is stated to have had a positive impact on the water quality
(Gandhisagar) (WAPCOS. 1996b). but in another casce, it is mentioned that the lower volume of water
downstrcam resulted in a greater concentration of pollutants. In Hasdeo Bango there 1s a negative
impact on water quality owing to an increase 1n fluoride content (CWC. 1991). There 1s also thermal
pollution of the canal water by neighbouring industries and power stations (REDECON. 1996a 111)
The only other study of water quahty dealt with the potability and uscfulness tor irngation of the
water m the command arca: Malaprabha (CCPA, 1993).

Downstrcam pollution can be reduced by proper management and the cost of reduction and the cost of
the residual tmpacts must be taken into consideration when a project 18 being assessed  This also
remains an unanticipated impact.

vi Possible salt-water ingress

Where the quantity and force of water reaching the river mouth and. through it. the sca. is reduced.
there 18 a danger of salt-water ingress. Such ingress can not only destroy the riverine and terrestrial
ccosystems but can also contaminate groundwater resources.

The phenomenon of salt-water ingress, though not studicd in any project formulations. was noted m
post-construction analyses for one dam (Ukat). A project for the prevention of saline ingress was been
mitiated in Gujarat in 1976, to deal with 160 km of the Saurashtra coast subject to sahine igress
(CWC. 1996),

Thus 1s an inevitable impact for dams located near the sca or where the total water flow below the dam
remams very low compared to the natural flow. Though this impact can be reduced. it cannot be
totally climmated. However, its costs are never taken into consideration during dam appraisal
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VL. Impacts on coastal and marine ecology

Changed water and silt flows also have an impact on coastal and marine ecology. In certain areas, the
first monsoon floods are essential to open the sand barners that seal coastal backwaters from the sea
during the dry season. This enables a flushing of the backwaters and a mixing of fresh and saline
water. which is essential for the breeding of many freshwater and marine fish and crustaceans. The
changes 1n river regime resulting from the dam disrupt this ecological function and inhibit the
reproductive cycle of these species. Also, the depleted flow of nutrients results in insufficiency of
food for various marine species. ’

In other cases, reduced flows can lead to the erosion of estuaries and coasts.

This impact s also inevitable, though it can be somewhat reduced. Costs of mitigation are never
taken into consideration while appraising a project.

Vil Impacts of sudden release of water or of dam failure

The construction of dams 1s done in stages, sometimes with the help of a coffer dam. Water begins to
be impounded long before the dam is completed. If for any reason there is a sudden release of water
or dam failurc at this stage. it can have disastrous results. A case was reported from Western Sikkim.
where the coffer dam of the Rangit Hydropower Project was washed away owing to flash floods.
while the dam was being constructed (Economic Times. 19935b).. This possibility s not asscssed or
provided for in any of the dams surveyed.

Even after construction, owing to degraded catchments, excessive raintall or overfilling of reservorrs.
1 may become necessary to make sudden refeases of water from the reservoir in order to protect the
dam structure Such sudden releases can be disastrous for the people living downstream. ftor their
crops and for the downstream cecosystems

Such releases have occurred twice from the famous Bhakra Dam. in the late 1970s and agam in 198X
(Economic Times. 1993a).

A recent case was that of the Rihand Dam. In 1997, huge amounts of water were suddenly released
and tlooded 175 wvillages m the Rewa district of Madhya Pradesh as well as the town of Rewa. kilting
14 people and causing damage estimated at Rs 200 crores (Indian Express. 1997b)

The failure of the dam. where the structure collapses and allows the reservorr to partially or totakhy
dram out, 1s a catastrophce for downstream ceosystems and human populations There are many causes
of dam farlure faulty design or construction: use of sub-standard materials. over-topping owing to
surplus water: deliberate sabotage or bombing, and scvere carthquakes. I some cases. the dam
structure might remain intact but the neighbourtng hillsides crumble. which has the same effect as the
dam collapsing.

The Manchu Dam 1 is a case in point

“The mitial design flood capacity of the spillway was 200 000 cusces hased on an estunated
PMIS of 191000 ensecs. However tn August 1979 the dam was overtopped by a flood of
400 000 cusees. As a resuldt of this a complete review of the hydrology lead 1o revised PMIY
extimated at around 739 000 cusecs, which was nearly four times the original design flood
loven as this revised dexign was about to be blt a sill greater flood ocenrred which required
the PMIC 1o be rased sull further to around 933,000 cusces. This is u five fold increase on the
orginal design flood in just 20 years.

(Le Moigne, 1990 71)
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According to Dr YK Murthy (Le Moigne, 1990:62], a study of 131 dams funded by the World Bank
in [ndia revealed the following facts:

1. Spillway capacity not satisfying Indian Standard Code 20
2. Freeboard not conforming to Indian Standard Code 25
3. Seismic factor not taken into account in the design of the dam (mostly old dams) L5
4. Non-study of Emergency Reservoir Operation Plans 90
5. Distress manifestations reported 36

Dr Murthy goes on to report that, according to the CWC data, an increasing number of dams are
showing distress. In Maharashtra State alone, distress in 46 dams has been reported.

An assessment of dam failures reveals that foundation seepage and overtopping are the two most
common reasons for dam failure. (See Table 5.5).

Recently. fears have been expressed that the Tehr1 Dam is not safe. [f the Tehri Dam should collapse.
according to the MoEF (PMs briefing note), the impact would be as set out in Table 5 3
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Table 5.5 Arrival Time for Surge

Place Distance D/S of Arrival Time for Surge (Hrs) | Depth (m)
Dam (km)
Dam 0 Approximate time of emptying
of Reservoir

Rishikesh 80 0.63 260.00
Hardwar 104 0.80 232.00
Bijnor 179 4.45 17.72
Meerut 214 7.25 9.85
Hapur 246.5 9.50 8.78
Buland Shahar 286.5 12.00 8.50

As can be seen from Table 5.5 above, in less than an hour and a half, the water would hit Rishikesh
and Hardwar and wipe out these two cities. This is certain because the height of the water would be
260 metres and 232 metres respectively. In order to assess how this can be minimised and to what
cxtent. a disaster management plan is essential. This plan would also prescribe the communications
and personnel networks that would need to be in position and the costs involved. These costs would
have to be calculated as a part of the cost benefit analysis of the project.

There have been many dam failures across the world in the tast 140 years. Some of them are listed n
Table 5.6

Table 5.6 Recorded Dam Failures since 1860 that have Killed More than 10 People

Dam Country Type |Height Year Year | Cause of | Peopte | Cost of
(m) | completed | failed | failurc killed | damage

DaJe Dyke England E 29 1858 1864 SF 250" t0 s m
(Bradficld)
Irubatke Japan E 28 1633 1868 OT > 00t
Mill River MA. USA E 13 1863 1874 SF 143 >$1m
El Habrat Algeria R 36 18R 1 oT 209
Valparaiso Chile E 17 88K SF >100
South Fork PA. USA E 22 1833 1889  OT 2209
(Johnstown)
Walnut Grove AZ. USA R 34 | K88 1890) oT 150)
Bouzey France G 1S 1881 1893  SF 150!
Austin PA. USA G 15 1909 1911 SF R0)
Lower Otay CA. USA R 40 1897 1916 oT 30
Bila Desna Czcchoslov E 17 1915 1916 SF 63

akia
lgra India G 24 1917 1917, OT > 1000
Gleno ltalv M. G 44 1923 (923 SF 600
Eigrau/Cocdty § Walcs G/E 11 1908/19 1925 PI/OT L6
St Francis CA. USA A 62 1926 1928 SF 450)
Alla Sclla Zerbino  Italy G 12 1923 1935]  OT > 100
Vega de Terra Spain B 34 1957 1959 SF 45
(Ribadelago)
Malpassct (Fréjus)  [France A 61 1934 1959 F 421
Oros Brazil E 54 const 1960) oT c.1 000
Babii Yar Ukraine E 196] oT 143
Panshet/Khadakwaslallndia E/R | 54/42 const/1879 1961 SF. > 10007
N OT/0T |
{Hy okiri S Korca
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Dam Country Type [Height| Year Year | Cause of | People | Costof
(m) | completed | failed | failure killed | damage
Kuala Lumpur Malaysia
Vaiont Italy Al 26 1960 1963 OT| 2.600
Quebrada la Chappa | Colombia
Swift MT, USA
gorigrad (Vratza) Bulgaria Taj 1 0) > 96
INanaksagar India E 1 1962 1967 SF/OT| c.100
Sempor Indonesia R 5 const] 1967 SF/OT] c.200
Frias Argentina R 1 1940, 1970 0T > 42
Buffalo Creek WV, USA Tal 3 constf 1972 oT| 1235 $3($7
S0m’’
Canyon Lake SD, USA E 1938 1972 OT] 237* $60m|
Baniqao, Shimantan. |  China E late 1950s| 1975 OT]< 230 0007
60 others
Tcton ID. USA E 9 1976/ 1976 SH 11-14] $0.4-1bn|
Laurel Run PA. USA 1977 397$20-45m°
Kellv Bames (Toccoa| GA, USA E [ 1899 1977 SF 39*
Falls)
Machhu 11 India E 2 1972 1979 0T >2000[  S$05m
crops
Gopinatham India 1980 1981 OT] 47"
Taus Sapin R| 7 1980 1982 0T > ()
Stava [taly Ta| 1960s| 1985 269
Kantalas Sri Lanka R 1 1952] 1986 Pl 82’
Sargazon Tadjikistan 2 1980] 1987 > 19
Bcler Romania E | 1962 1991 OT] cay” 7
Gouhou China Rl 7 1987 1993 PI 342" $18m
Tirlvan Russia EL 1 <1987 1994 OT| _ 19-37" Rs40bn
Virginia No. 13 S.Africa Ta 4 1994 39" $13m
Lake Blackshcar GA. USA E <1 1994 oT R
Projcct/Flint River
Dam
IN/A Philippines | N/A| N/ N/A[ 1993 N/A ¢ 30"
(SOURCES: Various. as quoted in Jauhari, 1999]).
Notes * Dam nvpes: E=Earthfill: R=Rockfill: G=Grawvity. M=Multi-arch. B=Buttress. A=Arch,
To=Tailtngs: Cwse  of  farlure OT=overtopping:  Pl=piping.  SF=structural  failure.

F=gcological/foundation

weakness: * unable to distinguish dam break fatahtics with those caused

bv ‘natural” flood: T EI Habra first failed tn 1872 without loss of life. It was then rebuilt, faided agasn
i 1881, rebuilt again, then failed again in 1927 (without fatalitics) and was then abandoned: § The
flood from the collapse of the first dam breached the seccond dam downstreams,

The impact of dam failure on downstrecam arcas has not been studiced in any of the dams under review
Critical assessments of the Hirakud Dam, though, do point out that the dam developed cracks cven
before it was completed (Subakar, n.d.). The Nizamsagar Dam is designed for a tower peak outflow
than the magmitude of the maximum expected flood (GOAP. 1965). In Gandhisagar (Gupta. 1998). tt
has been stated that peak flows could be higher than anticipated and could. therctore. put the dam at

risk.

In 1995, the Central Water Commission made a hst of 33 Indian dams which have structural and
hydrofogical defects. In the same year the World Bank reportedly categorised 23 Indian dams as
unsafe (Indian Express. 1993)
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For example, the Bhadar (Rajkot) Project has been judged as unsafe by the official consultants.
According to them “the spillway has been constructed for a design flood of 5660 cumecs . . . 1 1979,
the CDO of Gujarat revised the design flood in consultation with the CWC and accordingly the
probable maximum flood was placed at 24 887 cumecs. The present spillway obviously cannot cope
with this large flood” (CCPA, 1996:xxix). The consultants go on to say that, “The present inspection
seems to be cursory and the Dam Safety Organisation attached to the Gujarat Engineering Research
Institute (GERI), because of staff constraint, finds time to inspect only once in 3 or 4 years. The
necessity of dam break flood analysis and corresponding mundation maps as well as disaster
preparedness plans has also been emphasised.” (CCPA. 1996:xxx).

In none of the dams studied was there a proper disaster management plan, which would laydown not
only how to prevent or minimise disasters but also how to mimmise and mitigate the effects of such a
disaster

The huge loss of human life and property that dam failures imply. along with the perceived threat that
the downstream populations have to live with, make the assessment of dam safety a very critical issue.
Unfortunately. 1 most dams 1t has been observed that the required attention is not being paid to this
very serious aspect of dam appraisal. However, there 1s a dam safety organisation which presumably
is charged with asscssing the safety status of dams in the country Unfortunately, despite ctforts to
procure them. reports of this orgamisation were not available and do not appear to be acecssible to the
public.

X Deconmmussioning of Dams

At the end of the life of a dam it has to be decommissioned otherwise the structure could collapse and
causc havoc downstrcam. Dccommissioning involves the safe disposal of all the silt that has
accumulated iy the dam, of the dam material and of the water accumulated in the reservoir. |t also
mvolves the opening up of the river course. All these processes bear significant financial costs and
also varous cnvironmental costs, cspectally if they are not done property. At the time of
decomnussioning it has to be ensured that the structure docs not suddenly collapse as this would fead
to hugce destruction downstream,

Unfortunately. for nonce of the dams were the impacts of decommussioning studied or the costs
calculated.

5.2.2.2 Discussion

It s clear from the findings presented above that all 1s not well with large dams. at feast as far as the
anticipation. assessment, prevention and  mitigation of environmental impacts are concerned.
Howcver, by just looking at the findings. it 1s not obvious why such a state of atfairs cxists. To
understand that. the process by which large dams are assessed tor their environmental impacts nust
be examimed.

For activitics and projects that can have an impact on the environment. (b s usually considerced
necessary to conduct an environmental unpact assessment (ETA). which assesses the hhely impacts ol
the project or activity on the environment. Based on an ETAL preventive and mitigative strategies can
be designed and the cost of such strategics and the residual impacts can be caleulated  All this should
be the basis for assessing the environmental viability of the project or activity and should also teed
into the overall deciston-making proccess. by which the proposed project or activity is approved or
rejected.
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The Process in India

For large dams, the requirement of obtaining environmental clearances and, therefore, conducting an
environmental impact assessment, was introduced in India only in 1978, and more as a matter of
policy than a statutory requirement. The EIA became a statutory requirement only in 1994, with the
necessary modifications in the rules of the Environment (Protection) Act (EPA) of 1986.

From 1978. all dams were required to obtain an environmental clearance from the Department of
Science and Technology (DST), before they could be proposed for investment clearance to the
Planning Commission. The DST accorded environmental clearances based on an environmental
impact statement (EIS) prepared by or on behalf of the project proponents and assessed by the
National Committee for Environmental Planning and Co-ordination (NCEPC).

In 1980, the Department of Environment was formed and the responsibility of according
environimental clearances was transferred to it. In the same vear, the Forest (Conservation) Act was
notified and under this act any diversion of forest land for non-forest purposes, which included dams.
had to be cleared by the Government of India. From 1980 tilt 1985, the Department of Forests and
Wildlife m the Ministry of Agriculture had the responsibility of according forest clearances for forest
lands to be submerged or otherwise diverted for dams

fn 1983, the Ministry of Environment and Forests was set up and both the Department of Environment
and the Department of Forests and Wildlife became a part of this new Ministry. Sinec 1983 it is this
mimistry which has the responsibility of carrying out an c¢nvironmental impact asscssment and
granting both the cnvironment and forest clearances.  Though forest clearances were legally
mandatory after 1980, environmental clearances became legally mandatory only in 1904

In 1983, the Minmistry of Environment and Forests (MoEF) tssucd gindcelines for the environmental
mpact assessment of river valley projects. These guidelines are stidl in use and deal mamly with
upstream impacts. but inctude questions relating to rehabilitation (see Annex 2.1)

For many ycars now. the Environmental Appraisal Committee (EAC) for niver valley projects. sct up
by the MoEF. performs the function that was onginally performed by the NCEPC The EAC is
composed of cexpert members from both within and outside the government. Traditionally. the
chairperson has been a non-governmental officiat. Since 1994, it has been specificd in the rules that
the chairperson must be "an outstanding and cxpericenced ceologist or cnvironmentalist or technical
professional with wide managerial experience™ (EAP Rules). Unfortunately. in the recent past there
has been a tendency to appomt retired government officials as chairpersons. only some of whom
might have the prescribed qualifications.

The EAC assesses the impacts of river valley projects, based on the EIS preparced by or on behalf of
the projeet proponents. The EAC also visits some of the project sites, Taking all these factors into
account, the EAC reccommends to the MoEF whether a project should be unconditionally cleared.
clecarcd with conditions or rejected. Even betore the final recommendation 1s made, the EAC adviscs
the MoEF on what further information or undertakings are required from the project authorntics and
asscsses the mformation and undertakings so provided. However, the EAC s essentiatly an advisory
commuttee whosce advice can be rejected by the MoEF. or by the Government

Stnnlarly, there is an advisory committee to recommend cases for forest clearance.

In January 1994 the rules of the EPA were amended to make public hearings a mandatory part of the
assessment process. However, withim a very short time the rules were again amended to make such
hearings optional, replacing the word “shall™ with "may™ in the operative sentence [ 1998 public
hearings were once again made mandatory by a further amendment to the EPA’s rules
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Within the Central Water Commission, an Environmental Monitoring Committee was constituted in
1990. This committee is supposed to oversee the tmplementation of environmental safeguards
stipulated by the MoEF (CWC, 1996b). Similarly, state and project level environmental monitoring
committees were also supposed to be set up and in fact many have been.

Some Issues Relating to the Assessment Process
L. A lack of assessment till 1978

Projects cleared before 1978 were not required to go through any environmental assessment. The
results of this are obvious when the data conceming such dams are studied. In such cases the only two
environmental aspects assessed, and then only in a few cases, as part of project assessment were the
rates of reservoir siltation and the extent and severity of waterlogging. However, these were also not
assessed from the environmental perspective but only from the techno-economic perspective. in terms
of the threats or design challenges they posed and the economic costs they implied. This scenarno
emerges from the findings discussed earlier.

Even for these two aspects, the findings suggest that in many cases the actual rates of siltation and the
actual extent of waterlogging were much higher than what was anticipated. Unfortunately.
information on only a few dams s available for, in most cascs, no retrospective assessment was done

Another aspect that was somctimes studicd was the threat to the dam of possible scismic activitics.
Here. again. the techno-cconomic aspects specitic to the dam were studicd.

There was also. in a few cases. concern about the impact of the dam on fisherics. especially at the
reservorr. but agam only tn terms of cconomic losses and gains. Apart from these. most of the mans
other likely and mevitable impacts of dams that arc listed above were. by and large looked. not
exanimed

i Appropriatencss of Environmental Impact Asscssments

There 1s a general paucity of data, especially credible independent data, on environmental aspects
relevant to the assessment of dams. There are Botanical and Zoological Survevs in India. and a
Muustrv of Environment and Forests along with state departinents of the cnvironment  and
forests Desprte these. detailed information on terrestnal and aquatic ccosystems for almost all ot the
potential wmpact arcas of dams arc not available in advance of the dam being proposed. Therctore.
much of the data required is colleeted after the dam has been proposed and the environmental impact
assesgment itiated. This results in at lcast the followmg problems:

«  As the environmental studics are usually initiated very late in the day. there s a tendency to hurn
them along so that the environmental clearance and the conscquent completion of the project are
not delayved. Considering that data have often to be collected from scrateh, this haste results ay the
usc of unscientitic methodologics and a resultant inadequate assessment An example ot this s the
Tehr Dam where the fauna and tlora studies were not even mitiated by the tme the dam was
cleared. and were finally taken up only after the passing of the deadline prescribed for completion
in the clearance letter. The fact that these studics were taken up at all was probably owing to
public pressure. n the form of public interest litigation in the Supreme Court of [ndia.

« As a result. the study on fauna was complcted within six months of initwtion. though
scientifically at least two annual cycles must be studied before any assessment of fauna can be
made The botanical studices were conducted with similar haste and carclessness (Tehrt, 1997).

Similar cxpericnces are recorded for most of the few projects for which such studies have at all
been undertaken, These include the Sardar Sarovar and the Indira (Narmada) Sagar
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Unfortunately, there is no system by which basic environmental parameters are studied much
before the project is posed for clearance or as soon as potential sites for dams have been
identified.

= These studies are done at the cost of the project proponents and form part of the project cost in the
calculations regarding the economic viability of the project. This results in a tendency to try and
conduct them as cheaply as possible, which leads to cutting comers and compromising on quality.

s The project proponents are interested in getting their project cleared as soon as possible and at the
least cost. Consequently, there is pressure on project consultants to produce a report that either
shows no adverse environmental impacts or suggests very cheap (and. as seen earlier. usually
ineffective) methods of mitigating these impacts. The problem is exacerbated by the fact that the
MoEF and its EAC have little ability to independently verify these reports and the data they
contain. They can, at best, check superficially on a few aspects or refer a matter back to the same
consultants to review the data provided. Such procedures also result in delays in the assessment
process that, in turn. makes the MoEF susceptible to criticism and to pressure for carly clearances.

Unfortunately. there is no system by which the financing of cnvironmental studies can be
undertaken by an independent institution like the Planning Commission and debited an a
fixedpercentage basis to project cost, thereby freeing the project consultants from pressures by the
project authoritics.

= The guidelines of the MoEF. which were drafted in the late [970s. have not been significantly
amended since then and are wocfully inadequate (see Annex 2.0 for text).  As the project
authontics follow these guidelines, which do not cover many of the critical aspects at all.

17 Lack of Rctrospective Assessments

Apart from the fact that. for all the projects designed and initiated before 1978, none ot the
cnviconmental impacts were assessed. there has also not been any retrospective assessment since these
projects were constructed. Though it might no longer be possible to fully asscss many of the adverse
impacts. cspecially those on terrestrial and aquatic biodiversity, many of the other impacts could be
assessed even today. However, no cffort has been made towards this end. except for siltation and
water-logeing, as already mentioned.

Yt the need to conduct retrospective assessments has often been highlighted by various agencies and
experts. The Working Group on Major and Medium Irrigation Programme for the Eighth Plan states.
m therr report .. studics are necessary in respect of the environmental impacts created by the
projects. There is a considerable divergence of opinson in the country regarding both the bencficial
and adverse impacts created by the major and medium projects However, it is based maindy on the
experienee of projects m other countries. There 1s hardly anv reahstic data on the performance of
Indian Projects™ (GOL. 1989:1V 18).

The lack of such assessments makes the task of assessmg the overall impacts of dams on the
environment very ditficult. It 15 also a wasted opportumity {o learn trom  past experience
Conscquently. even today, many of the impacts assumed and the mitigative measures planned have
fittle experential bass

v Political and Administrative Pressures
The process of environmental tmpact assessment has been subjected to political and adownistrative

pressures almost from the start. Pressure ts excrted on the professional project consultants to prepare
the EISs m such a manncr that the project as cleared. Pressure is excrted on the EAC to recommend
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the clearance or rejection of projects. Also, if the MoEF or the Govemmment of India rejects the
recommendations of the EAC, 1t does so without assigning any reasons.

A well-known case is that of the Tehri Project, in Uttar Pradesh. The EAC (1990) that considered the
project was unanimous in recommending that the project should not be accorded environmental
clearance. However, despite that, the government decided to give environmental clearance without
assigning any reasons for rejecting the advice of their own expert committee. In his submission before
the Expert Committee set up by the Power Ministry of the Government of India to assess the
rehabilitation and environmental aspects of the Tehri dam (1996-97), the then Secretary of the MoEF
satd: . . that records indicate that the decision for conditional clearance of the Tehn project was
taken not by the MoEF. which did not favour clearance, but at a higher level” (Tehri. 1997 -104).

The minutes of the said Expert Committee go on to record that:

The Secretary was also asked to comment on how the MoEF could have determined that the
Tehrt Project was environmentally viable, and consequently given environmental clecrance.
when the various studies which were to assess the environmental impact of the project had
not heen completed. The Secretary agreed that the MoEF could not determine  the
environmental viability of the project prior (o the studies being completed and reilerated that
environmental clearance had not heen given at the behest of the MolsI< but at the behest of o
higher level (Tehri 1997:-103).

Simularly. m the case of the Narmada (Indira) Sagar and Sardar Sarovar projects. the MoEF
categorically stated. 1 writing, that the projects were not fit for to be accorded cnvironmental
clecarance. Yct. at the highest level. the decision was taken to grant the project conditional clearance
with a par paysie clausc.

In other cases. projects were ntiated long before clearances were reccived. The Government of India
was then pressurised to clear the project on the grounds that so much expenditure of public funds had
afrcady been incurred.

This 1s what happened in the case of the Tehn Project, where work started long before environmental
clearance was fimally given in 1990, This also occurred m many other projects. for example:

s Rengali Project 1in Ortssa where Rsl86.95 crores of the total estimated cost of Rs233 64 crores
had been spent by March 1994 without any environmental clearance (CWC. 1996).

s Barui Projeet in Madhya Pradesh where Rs366.74 crores of the total cstimated cost of Rs366 34
crores had been spent by March 1994 despite no environmental clearance (CWC, 1996)

e Jurala Projeet in Andhra Pradesh where Rs23. 18 crores of the total estimated cost of Rs275 crores
had been spent by March 1994, without environmental clearance (CWC. 1990),

e Karan Project i Gujarat where the dam had been completed. the Right Bank Canal completed.
the Left Bank Canal 90% completed and Rs222 80 of the total estimated cost of Rs264 10 spent
by March 1994, without cnvironmental clearance (CWC, 1996).

e Tillari Project in Maharashtra and Goa where, by March 1994, the dam was 86% complete. and
the Maharashtra canals were 89% (LB), 63% (RB) and 88% (Link) complete In Goa. 73% ol the
LB canal and 199% of the RB canal were complete. Rs179.01 crores of the total approved cost ot
Rs217.22 crores had been expended, without environmental clearance (CWC, 1996)

« Javakwadi Irmigation Project in Maharashtra where the Malagaon Dam has been completed.
Paithan RB Canal completed and Majalgaon RB Canal half completed by March 1994 without
environmental clearance (CWC. 1996).

e Mahanads Reservoir Project in Madhya Pradesh. mvolving the Sondur Dam and Pairy High Dam.
where Rs337.54 crores had been spent by March 1994, out of a total estimated expenditure of
Rs1223 43 crores, withaut enviconmental clearance (CWC, 10U6).
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e Upper Wainganga Project in Madhya Pradesh where by March 1994, the dam had been complete
and the canals were nearly complete. The total expenditure thus far was Rs136.19 out of an
estimated total of Rs176.53 crores, without any environmental clearance (CWC, 1996).

This was the status of these projects as on March 1994; their current status is not known,
V. The Ability to Enforce and Monitor Conditions
Projects that are cleared are basically of three types.

o First. there are those that are unconditionally cleared, which means that the project proposal. tn
terms of the anticipated environmental impacts and the proposed preventive and mitigative
measures, 18 found acceptable.

e The second (a large majority) are those in which certain conditions are specified when clearance
is being granted and, in that sense, the clearance is conditional.

s The third are those in which the required environmental assessments have not been carried out but
clearance is given with the understanding that the required environmental studies will be
completed within a specified period and that the preventative and mitigative mcasurcs will be
camned out part passu with the construction work.

For cach of these types. it is essential to monitor that their environmental impacts are within the
anticipated limits, that the preventive and mitigatory measures proposed by them or stipulated by the
MoEF arc carried out properly and in time, and that the mcasures are having the anticipated affects
For the third type (with pan passu clearances). it is also nccessary to cnsure that the studies arc
carncd out within the stipulated period and that the viability of the project ts asscssed as soon as
possible and certainty before it has reached a stage where it cannot be abandoned When the project 1s
found viable. it then has to be ensured that appropriate preventive and mitigatory action plans arc
formulated and implemented in trme.

The MoEF must also have the willingness and capability, as is implicd by the law. to withdraw
cnvironmental clearance from. and thereby stop construction of. projects in which the prescribed
cnyvironmental conditions are not betng complicd with. The MoEF must also have the willingness and
ability to scrap projects. cven after their mitiation, if they prove to be cnvironmentally non-viable.

The ability of the MoEF to monitor compliance with the stipulated conditions 1s limited. The MoEF 15
expected to monitor compliance through its regional offices which, in tum. rely mainly on the returns
submitted by the project authoritics themsclves. This system of monitoring has come into being only
i the last five vears or so.

Far morc scrious is the mability of the MoEF to enforce compliance. A study done by a member of
the EAC for dams, s 1998, states that:

Data cmerging from the records of the Government of India. collected by the regronal offices
of the MoEF, suggests that m a shocking 904% of cascs. project authorttics had nat complied
with the conditions which their projects had been cleared under (Kothar, 1998--3).

Our EAC assussed the state of monitoring and rcappratsal of the dams cleared by the MoEF
the 1980s and 1990s. The most shocking fact that our EAC found was that, despite being told
of the huge scale of defaulting (that) was taking place, MoEF rarcly took stringent action,
tndced. on no oceasion had it uscd its powers to halt construction and prosceute concerned
officials cven in cases of extreme violations of conditions. (Kothari, 19098:-7).

(Kothar. 1998 5.7)
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An interesting example is that of the Tehri Dam. As already mentioned, the viability of the dam was
not assessed before it was cleared. In 1996, an expert committee was set up to assess the
environmental aspects of the project. The findings of the committee, in terms of compliance with
conditions of clearance, were as follows:

Consequently, the committee came to the conclusion that the conditions of ¢learance. as laid
down by the MoEF in its letter No. 2-19/81-HCT/IA-1 dated 19 July, 1990 read with DO
letter No. 2-19/81- IA.I dated 11 October, 1993, had not been complied with. The status of
compliance is summansed in table 5.G below (Table 5.7 in this report), and is discussed in the
relevant chapters.

Table 5.7 Management Plans / Action Plans

Management | Prescribed | Actual date Whether Whether implemented as per
Plans/Action date of of approved by conditions

Plans submission | submission MoEF

Catchment 31.12.90 January, NO Not fully mplemented as per
Arca 1994 conditions as it was not complcted by
Treatment 31121995, as stipulated by the

MoEF in tts letter of clearance. Also.
though 29 000 ha have been treated
up till today. only directly draining
arcas arc being treated

Command 31.391 Not vet | NO Not rclevant, as the plan has still not
Arca (531.12.93)* | submitted been drawn up
Development

Flora May 1991 July. 1993 NO Not as per conditions. Sce the section
on fauna and flora for detals.
Fauna May 1991 March, 1993 | NO Not as per conditions, Sce the section
on fauna and flora for details
Water Quality | No datc | November, NO Not applicable
Maintenance specified 1992
Disaster 31391 April. NO Not relevant as the plan has Sull not
Management 1992** been submutted to the MoEF
Activity Prescribed date | Actual date of | Whether
of completion completion completed by
approved dute
Sctting  up  Bhagiratht  Basin | 31.3.1991 Not yet set up NO
Management Authority on a statutory | (12/1993)*
basis through lcgislative action

(SOURCE Tehr. 1997))
*extended duate
** According to THDC. subnutted to the Ministry of Agriculture

The tindings of the commitice (as seen in the table) were that “while there have been delays
in the submission of studies and action plans, the position 1s that even several years afier such
submission theve has been neither any final approval by Moldl nor a final rejection followed
hv consequential uctron in terms of the conditions of clearance

(Tchri. TY97 -29)
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In the case of the Tehri Dam, despite these violations, the work on the project continues uninterrupted.

In the case of Narmada (Indira) Sagar and Sardar Sarovar, the project authorities violated most of the
conditions of clearance (NCAenv, n.d.). Despite this, the work on the project continued till the
Supreme Court had to intervene, on the basis of public interest litigation, and order a halt to the
construction of at least the Sardar Sarovar Project.

The survey done by Ashish Kothari (1998:8) also establishes that:

Though it has the mandate and power. the MoEF has almost never exercised its right to revoke
clearance. or punish the offending project authorities and state government officials” agencies.
in cases of violation of environment conditions. The few cases we came across where the MoEJ”
had revoked clearance, were related to other violations or technical difficulties: but on
environmental grounds, no project in the country had been stopped and the appropriate
agencies punished.

(Kothari, 1998:-8).

5.3 Social Impacts

Social impacts arc the overarching impacts that affect on the human socicty. All cconomic impacts
also have social impacts; so do all environmental tmpacts. as the improvement or degradation of the
environment also affects human beings. However, whereas cconomic impacts can all be scen as
having cssentially soctal impacts. environmental impacts do not affect only the human society but also
affeet plants and animals.

Dams arc mtended to produce bencficial social impacts. primartly through the cnhancement of the
availability of water for irmgatron and other purposcs. the gencration of clectricity for mdustnal.
agricultural and domestic purposces. and the regulation of floods. Each of these has muluple beneficial
impacts such as the increased availability of tood. the increase i incomes. in industnial productivity
and 1 the prevention of loss and destruction from floods. There arc also incidental benefits. like thosc
resulting from the restoration of catchments or the creatton of the reservour

However. large dams also have many adverse social impacts. Historically, most of the beneficial
impacts were recognised but many of the adverse impacts remained unacknowledged. As the lateer
were neither assessed prior to dam construction nor examined after construction, it is difficult. i
retrospect. to determunc their intensity. Even today. only some of these adverse impacts are being
introduced mto the process of planning for and assessing targe dams.

Nevertheless. an cffort has been made to collect whatever data are available on the soctal impacts of
past projects

Most adverse social impacts of large dams are either not reflected at all or only partly reflected i the
financial and cconomic analyses of dams. For cxample. the financial analysis reflects the direct
financial costs of relocating and rehabilitating project-affected peoples. These costs. thercfore, are not
discussed here. However, there are many other costs that remain unacknowledged and. therclore. are
not reflected m the tinancial or ccononnie assessments, or are inadequately reflected. These costs will
be discussed here.

As m the case of most environmental impacts, 1t 1s difficult to lay down standards for social impacts.
because most social impacts do not fend themselves to quantification. [t is, for example. difficult to
measure trauma. alicnation. fear and insccunity and, for that and other rcasons. 1t s difficult to
prescribe how much of psychological trauma, indeed if any at all, is acceptable. To what cxtent is
cultural and social alicnation bearable? At what point docs fear and insceurity become unbearable?
Onc vicw is that none of it 1s acceptable. but by that token all farge dams might become unaceeptable
The other vicw s that though some social costs arc mevitable. such costs must only be permitted
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under the “rarest of rare” circumstances and all efforts must be made to minimise them and to
compensate for those that still occur.

As the direct economic impacts of dams are being discussed in another section, they are not repeated
here. As most of the environmental impacts mentioned in the earlier section also have related social
mmpacts, they are referred to briefly but not in detail.

Based on a survey of 67 dams (Annex [.VI), the findings regarding the possible and actual social
impacts of dams are given below. Detailed tables of the above-mentioned impacts are given in Annex
3.

5.3.1 Beneficial Social Impacts

The major beneficial impacts of large dams are captured in financial and economic terms and are dealt
with in another chapter. There are. however, other benefits that are not usually included in an
economic analysis of dams and these are discussed below,

Beneficial Impacts Upstream of the Dam
1. Benetictal Impacts of the Restoration of Catchments

Onc major beneficial impact, upstrcam of the dam, is the added biomass. incomies and ceological
sceurity tor the local communitics that follow from the restoration of degraded catchments. For almost
all the projeets approved after 1980, there is a requirement to treat severely degraded catchments
However. in recent years. there has been a tendency to treat only the direetly draining arcas of the
catchment

Wihere the catchment is actually restored, apart from the bencetits to the project. there are vartous
benefits to the people living 1n and around the restored areas: increased availability of biomass. better
water avatlabiity, and restored microclimatic conditions.

These benehits have not been quantified tn any of the dams studied and are not usually included in the
cost-benefit calculations. They have been predicted for three dams. Polavaram (Rao ¢r o/ nd |.
Chandil and Gandhisagar (ORSAC & WAPCOS. n.d.. CBIP. 1V87a).

Beneficial Impacts at the Dam/Reservoir
I Stimulation of Economic Activitics

The reservorrs created by large dams often become tourist attractions. According to the data availablce.
there are at least 50 reservoirs that have also been made into nattonal parks or sanctuarics and.
conscquently, not only contribute to wildhife conscrvation but also scrve as tournst resorts (see scction
on cnvironmental benefits for details). The development of tourism. and of communications and other
infrastructure, resulting from the dam, also contribute to the stimulation of the overall cconomie
activitics m the arca. These bencefits were not quantificd for any of the dams that the authors studied
and were not taken into consideration while conducting the cost-benefit analvsis

L. Increase of Fisheries in the Reservoir

Though the profile of fisheries might change because of the creation of a reservoir, ctforts to stock
commercially valuable fish m these reservoirs has often led to the inerease i fisheries (cateh and
mcome) i the reservorr arca, This has been a benctit to the fisher folk who have access to the
reservosr fisherics and has been mentioned in three of the projects studied.
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1. Irmapacts on Microclimate

In dry or semi-and regions the reservoir, by changing the humidity levels and temperature in its
vicinity. might make the local environment more comfortable for people to live in. Five of the
projects studied reportedly assessed this possibility. Of these, two of the projects,Champamati and
Malana, reportedly predicted that no microclimatic change would take place owing to the project
while one project, Sriramsagar, predicted an improvement. In the case of two projects. Mahi Kadana
and Ukai, a decrease tn the maximum and an increase in the minimum temperature were reported to
have occurred (see Annex 3.1II for detatls and sources).

Beneficial Impacts Downstream of the Dam
L Flood Control

Dams often, by intent or otherwise, play the role of regulating floods. How effectively dams can
regulate floods depends on many factors including the severity of the floods, the dam design, the time
of the floods and the advance wamning that is available. The number of large dams that specifically
have flood control as one of their objectives are reported to be very small ( 0.3% of the total). The
extent of tloods controlled have been calculated for many projects. For cxample. In the casc of
Hirakud. the benefit was calculated at Rs12 lakhs per year (1947 prices) (TWRS. 2000). In the casc of
Ramganga. it was reported that low-lying arcas in the command had been relicved of floods and could
be used for growing crops (CBIP. 19935).

1 Improved Sanitation and Hygiene

In arcas that arc water deficient, the provision of water through dams can significantly improve the
sanitation and hygienic conditions. thereby having a benchicial impact on human health. These
benefits were not quantificd for any of the dams that the authors studicd and were not taken mto
constderation while conducting the cost-benefit analysis

. Improvement in Land Prices

The price of land in the command arca also riscs. except in those arcas where land becomes water-
logued or otherwise adversely affected This signtficantly benetits the landoswncers 1o the command
arca. These benctits were not quantificd for any of the dams that the authors studied and were not
taken mto consideration while conducting the cost-bencefit analysis

v hupacts on Groundwater Recharge

In command arcas and around the reservoir, the groundwater is recharged because of the reservoir or
the canals Where groundwater is normally deep. this has a beneticial cffeet. These benefits were not
quantificd for any of the dams that the authors studicd and were not taken into consideration while
conducting the cost-benefit analysis.

5.3.2 Impacts of Displacement

Among the most significant adverse social impacts of dams are those that result trom forceful (or
mvoluntary) displacement of human populations from their homes, ficlds. towns and rcgions
Displacement has many specific impacts, which are described below As a part of the case study . the
rchabilitation packages and detauls for 47 dams were studicd. Details of the rehabilitation packages are
given in Annex 3.V Relevant information 1s included i the description below

Displacement was caused not only by the dam itself. but also by canals and other dam structures and
ifrastructure Though the social impacts of all such displacement are essentially siilar. often the
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people affted by the dam receive better rehabilitation packages than those affected by canals and other
works. This occurs partly because sometimes the canals and other structures are completed long
before or after the dam and much more attention is focused on the dam than on the other structures.
Also, as the number of people affected by dams 1s usually (though not always) greater than that
affected by canals and other works, the latter have a weaker voice.

5.3.2.1 Findings
L. Compensation
Eligibility

In most projects the family 1s the unit that is eligible for compensation and rehabilitation but the
definition of “family™ varies in diffcrent projects. Some of the definitions arc given below.

¢ All those living under the same roof (eg Upper Kolab). This definition can be detrimental in arcas
where families live jointly. In many parts of the country the joint family system still prevails and.
if this criterion is applied. then twenty or thirty peoplc can be grouped one family and receive the
compensation due to only one family.

¢ Al those sharing a common kitchen. Thts can have the same problems as joint familics.

= In terms of the “head of the famuly™ or the eldest surviving male member, in whose name the
property resides. This can also lead to problems For example. in Tcehri. as in many tribal arcas.
there 1s a tradition by which the land and other property resides i the name of the cldest male. as
long as he s alive. without being  divided up among the sons/daughters  or
grandsons/granddaughters. At Tehri, following this system. in the original package. caused major
hardships. Such a criterion of chgibility s also gendcer insensitive

¢« All marricd males (cg Loktak). This discriminates against women. cspecially unmarried.
abandoncd or divorced women: it also lecaves out major unmarried sons

« All myjor males (cg Almatti, Narayanpur, Upper Indravati, Bisalpur, Srisailam)  This 1s gender
msensitive. Also. the cut-off date to determine adulthood. is critical. fn most of the projects this 1s
prescubed as the date on which the first notice was issucd. However. as rehabilitation takes place
long after this. such a cut-off date scems untair.

e All adult marricd or unmarried sons and adult unmarried davghters (cg the new Tehri package)
This discriminates agatnst marricd women. Here. also. the cut-off date 15 critical.

e All marned males (compensation and titles to be jointly owned by the husband and wife). all
unmarricd major sons and daughters (though only half entitlement). including widows/widowers.
divorcees and abandonced persons. This is perhaps the best of the atternatives

L.oss of common property resources

Though many rchabilitation packages attempt to compensate for the loss of individual property and
livehhood. very rarely is there an attempt to compensate for the loss of common property resources.
cspectally by replacing them. The displaced populations would most likely have had free aceess o
the water and other resources of the river. including the riverbed land and the fish - They maght have
had access to common grasslands. forests, wetlands and to a host of natural resources. from swhich
they derived not only subsistence resources but also incomes.  Most often the sites to which they are
rchabilitated do not provide a similar aceess to nature and it is not casy. nor proper. to compensate for
these 1 monetary terms.

Of the 47 projects studicd, only two acknowledged the value of common property resources and
attempted to compensate for them. Bisalpur and Upper Kolab reported i its official documents that
the project sought to compensate in kind, though the local activists working in Bisalpur disputed this
The adequacy of the compensation could not be assessed. (See Annex 3V for details )
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The loss of these resources remains a hidden social cost for most dams.
Loss of cultural heritage sites and monuments

Many individuals and societies have strong cultural and religious links with their ancestral surrounds.
The displacement of such individuals and communities causes cultural and psychological trauma that
is difficult to mitigate.

Some of notified archaeological sites and major temples were shifted out of the submergence zone 1n
some projects. including Narmada Sagar and Nagarjunsagar. In a few cases. fresh places of worship
were to be constructed (Tungabhadra. Bhadra, Nagarjunsagar (Rao., 1979), Snsailam. Konar.
Pochampad. Sriramsagar and Lower Manair). In most other cases, either there was no compensation
or monetary compensation was paitd (Rs500 per temple in Warna). In a recent project (Singur in
Andhra Pradesh), while some sculptures that were going to be submerged were removed to safe
zones, they were still being kept out in the open and were not stored properly (CWC, 1995).

Sites and monuments of local significance are regularly lost and though this might not be preventablc.
the resultant cost to the society must be recognised as a cost of the dam. As such. it must form a part
of the assessment of the costs and benefits of the dam.

In some cases. depending on the value of the site or monument, their existence in the submergence
zone of the proposed dam must be rcason cnough to abandon the dam. The Indian national herntage
should certainly be one of those valuces that cannot be traded off. whatever the financial incentives.

Loss of home and hearth

Most people have a strong attachment to their homes, especially when these are ancestral homes  The
forced abandonmient of one’s home 1s always traumatic and cannot be compensated tor by an alternate
house  This s an nevitable, perhaps incalculable. but nevertheless significant social cost of a dam.
wineh s rarcly acknowledged. Unfortunately. the only cost that is recognised and computed s the
cost of providing an alternate house.

Most of the projects provide some compensation for the physical loss of a house. cither iy terms of
cash. or marerials, or both. In many projects land 1s aiso made available for the construction of houscs.

Only five of the projects studied proposed providing a housc as replacement for the house being lost
tn onc. Pipar (Rihand), 1t was proposcd to construct houscs for all those who lost houscs. In four
others. Konar, Maithon, Panchet and Tilavia. some of those affected were to be given houscs. winle
others were to be given land and cash. In Upper Kolab, low cost houses were to be constructed for
sale to the displaced persons. who would be compensated for their lost houses w cash. (See Annex
3V for details.)

The practice of giving land for homes was also not universal Elcven of the 47 projects pronused land
tor homes:. these ncluded Tungabhadra, Pong. Narayanpur, Almatti. and Pochampad  Another seven
projects promised partly land and partly cash (including Bisalpur: Bahimela and Srisilam) While
another seven gave a choice.  Eleven oftered only cash: Majalgaon (ongomg) Rs105 per housc.
Rengaly at the cost of construction: Warna (ongotng) Rs300 per house: Hirakud (1937) Rs3 000 per
house: Vir (1963) Rs3 226 per house; Phagne and Ujjant (1975) Rs3 400 per house. and Kamthtkairy
(1977) Rs2 000 For 10% of the houses and Rs500 for the remamnder. There was no information tor the
remaining projects. (See Annex 3.V for details.)

As can be seen, the rate of compensation for a house, varied from project to project In many projects
the compensation was cither a fixed amount or according to slabs In many other cases. the
compensation was according to a pre-determined value. but was never the true replacement cost
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Loss of familiar social and geographical surrounds

Communities, especially rural communities, have a strong social ethos within which individuals grow
up and are shaped. These individuals have norms, values and traditions that help them to interact with
one other and with other communities. When such communities are fragmented, isolated or placed in
unfamiliar social surrounds, there is a lot of trauma, insecurity and social dislocation There is also a
breakdown of the community’s social and political processes and, consequently, of their decision-
making abilities.

Similarly, the physical surrounds within which a community lives have a profound influence on the
psyche and lifestyles of its members. The climate, terrain, scenery. even the tvpes of plants and
animals found, all shape the thinking and behaviour of these individuals and communities and a
drastic change of physical surround can seriously disorient them. Where the change is to much less
natural surroundings. there are additional deprivations, especially for tribals and other communities
living n close harmony with nature.

Thesc aspects and their costs also remained unacknowledged. There were also no perceptible cfforts
at trying to cnsure that people were relocated in surrounds as similar to those of their original homes
as possible.

Loss of preferred or familiar sources of livelihood

The foreed change of occupation and methods of carning a livehihood. which often happens when
people are displaced. can be a source of significant trauma. The world over. most people prefer to
tollow protessions they know and are famihar with. Where changes are made. they are usually made
on a voluntary basis, especially in nmid-life, and are in keepmg with talents and abilites. However.,
where forced displacement occurs. such a change 1s usually not passible. There is also the additional
trauma of having to adopt a profession which once 1s not trained or suited for. To become a third-rate
shopkeeper or vendor after being a first-class farmer or artisan. takes a toll on the sclt-valuce of an
individual

Though somc cttorts have been made in a few projects to provide training for the project-affected
persons and to ensure that farmers receive agricultural lands cven after they have been relocated. this
1s not the universal practice

Of the 47 projects studied. only 14 proposed or gave agricultural tand for agricultural land. In three of
these (Pong. Lower Bhawani and Pandoh). part of the cost of the fand given was taken from the
compensation pad. (n two (Bisalpur and Bhadar) compensation was partly cash and partiv land I
[1 there was a choice given between land or cash, although land was not guaranteed but was to be
provided only if available. In another 16, only cash compensation was given for land. There was no
information on this aspect for the remaning projects.

There are powerfut and vocal advocates for discontinuing the practice ot giving land for lund  Among
these 1s BG Verghese (1990:203), who says:

That displaced persons should be rehabihitated in thetr chosen hvelthoods as far ay possible s
understandable. Where lund s availuble, even landless agricultural labouy has heen promised and
crven land on relocation. While this may be a viable policy i certiun arcas or o a certamn extent, ony
firm or binding commitment to give land for lund 15 nunwise and impracticable and could und. indecd
has aronscd expectations that may not be casily fuldfilled if at ull.

The giving of land itsclt is not cnough. The quantity of land and its quahity are also important (wwhat
Verghese calls “sotl for sotl™). It was not possible to asscss the quality of land but the quantity
differed from 2 acres to 5 acres of irrigated land. free of cost. In the case of Pandoh and Pong. the
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project-affected persons were offered up to 15.625 acres of land per family on payment, albeit at a
concessional rate. (See Annex 3.V for details.)

The fact that in many projects no land or very little land was given must have resulted in immense
hardships for hundreds of thousands of poor people in various parts of the country. In many of the
earlier projects. there was no real effort at rehabilitation and the project-affected persons have all
scattered without there being any possibility of determining now what has happened to them.

Trauma, uncertainties and insecurities

The prospects of exchanging all that is familiar and known for the unfamiliar and unknown is always
traumatic. It is especially so for rural communities that might not have had exposure to much more
than their own and neighbouring villages. A new location often means new problems and conflicts.
which the displaced persons are not always equipped to handle.

Though this is trauma an inevitable cost of relocation, it can be mintmised by ensuring proper
orientation for the project-affected persons. by effecting the shift in location graduallv and by bemg
sensitive to the suitability of the social environments within which they are being settled.

An interesting example is of the project-affected persons from Tchri. Many of them resettled in the
plains of Uttar Pradesh and complained that while their families had tived in the hills of Gharwal. thes
were sceure and the men could go and work in the citics, leaving the women and children behind.
However. when they were shifted to the plains. the social conditions there made the familics fecl
msceure and the men had to give up their jobs and incomesand come back to live with therr familics

Unfortunately. this trauma is another unacknowledged social cost of dams.
Adverse impacts on physical health

The change i climate, water. tood. samtary conditions and m the profile of pathogens and bactcria
can scnousty affect the health of the displaced persons. In addition. there is the adverse impact on
physical health of the various psychological traumas listed carlier

Very often the relocation of project-affected persons s planned purely on an ¢cconomic basis without
any concern for thewrr chmatic preferences. Examples of this were recorded for the Pong. Bhakra and
Pandoh dams where people living in the hills of Himachal Pradesh were to be relocated to the deserts
of Rujasthan. Similarly. people being ousted from the exasting Tehri town are being shifted to the new
Tchri town, the location of which is much higher and colder. Others displaced by the Tehn Dam have
been shifted from the hills of Garhwal to the hot plains of Uttar Pradesh.

Also. very often the project-affected persons. especially tribal peoples. find it difticult to obtain a
nutritionalty batanced and adequate diet in thetr culturally chosen foods. Traditional health practices
arc not always substituted by alternate, aceeptable systems. Studies done on the Narmada Sagar and
Sardar Sarovar dams indicate a higher rate of morbidity among project-affected persons than among
control populations.

Unfortunately. more details of the impacts on physical health of such relocations were not available
and these also remarn as an unacknowledged cost

Adverse impacts on living standards

The cconomic and social factors listed above also adversely affect the living standards of displaced
people and. consequently, their future prospects Though many of the recent rehabilitation packages
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take into consideration the direct and immediate economic impacts of relocation, the indirect impacts
and the future prospects are never assessed.

No mention of these impacts was found in any of the documents studied and therefore these must also
be classified as unacknowledged costs.

Social alienation from, and conflicts with, host communities

Given the density of human population in India, it 1s unlikely that displaced persons would be
rehabilitated in areas that are unoccupied or unused. Mostly, rehabilitation sites come n existence
near existing scttlements and this can often result in tensions and conflicts between the host
community and the displaced persons. These tenstons are aggravated when land for resettlement s
acquired, through a legal process, from host communities or their friends and relatives. Sometimes
land for rehabilitation is made available by displacing those who do not have legal titles to the land
they are occupying or cultivating. This, then. causes secondary displacement. None of the projects has
schemes for rchabilitating those affected by secondary displacement. Interestingly. it was reported
that the Government of Uttar Pradesh had passed an order specifying that all those affected by
sccondary displacement should also be rehabilitated at project cost and according to project norms. By
all accounts. this order was never implemented,

There have been many instances of clashes between the host communitics and the project-affected
persons or the project authoritics. One such clash was reported in August 1984 when tive persons
were killed by police fire in the Sabarkantha District in Gujarat. Villagers of ncighbouring viltages
attacked the police party that had gone to Tarudi village to supcrvise the land allotment process to
some displaced famthies (Verghese. 1990:204), Similar clashes have been reported from of Sardar
Sarovar. Tchri, Bisalpur and many other dams (SM. 2000).

Tensions and contlicts can anse over the sharing of common resources. on social or rehgious grounds
or. somctimes., just because the newcomers are treated as outsiders.

Somctimes the host communitics resent the compensation package. whatever its vatue. being given to
the displaced persons. for 1t might bring out morc starkly the fact that the host communitics are
rcceiving nothing.  This resentment 15 heightened when the host communitics are themselves
desperately poor

Loss of infrastructure and access

[n those cases where rehabilitation sites are far away from other human scttlements. there might not
be problems with host comumunitics but there 1s then significant 1solation and loss ot infrastructure.
The access that the displaced persons had 1 their original homes to the facilitics available i the
rcgion, like hospitals. cducational institutions. places of lcisure and entertainment. roads and
transportation, might not be so casily avartable in the new sites. The access to such facilitics 1s also
often poor. especially during the rainy scason.

I recent rehabiltation packages this loss has become an important consideration OF the 47 projects
studicd. in 19 made provision for amenitics like schools. dispensartes. roads. community centres and
such Jike. (Scee Annex 3.V for details.)

The adequacy and appropriatencss of these amenities could not be deterumned. for example. in the
casc of a recent project (Telugu Ganga, Andhra Pradesh), it was reported by the Central Water
Commission itscit that the provision of amenitics left much to be desired (CWC. 1993).
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1. Estimates of Displacement

For the purpose of this case study it was possible to compile figures for human displacement for 83
dams. In compiling these figures the most conservative estimates avatlable were chosen. Wherever
official figures were available, they have been relied upon. Where such figures were not available, the
most conservative of the figures available were taken, provided they did not seem obviously wrong.
Dams, for which the displacement figures available seemed obviously wrong, have not been included
in the ljst.

The debate on how many people have been or are being displaced by dams has raged for many years.
Though no definitive figures exist, some of the estimates that have become public include those of
Fernandes. Saxena and Roy. Himanshu Thakkar (2000), in his paper on displacement for the WCD.
says:

“Displacement due 1o dams in India has been variously estimated. Fernandes. Das & Rao (1989)
claimed a decade ago that Indians displaced by dam projects numbered 21 million. As the authors
themselves pointed out, these were very conservative estimates. A recent statement by Shri N C
Saxena (the then Secretary. Mimstry of Rural Development. Government of India) however put
the total number of persons displaced due to large dams at 40 million. He said in an open meeting
that mosi of them have not heen resettled. Roy (1999). based on a survey of 34 projects, esimated
the people displaced by large damy in last 50 years 1o be 33 million.

The compilation of figures in the present study shows a total of 4 387 625 persons displaced across
the 140 Jarge and medium dams included in the survey. The average for these 140 dams thus comes to
31 340 persons per dam. It is apparent then that estimates of only 2 million people having been
displaced by all dams in [ndia till 1990 arc vastly inaccurate (Gleick 1999). While the sample used
here 1s not meant to be representative of all of the India’s dam projeets. it ecmerges that the order of
magnitude m which displacement should be estimated s in the tens of millions

An cstimatce of the total arca submerged has also been attempted. based on figures from the data at the
authors” disposal. which is listed in the Annex. According to the author’s calculation. i the 213 dams
for which this information was available the average arca submerged. per dam. was 8 748 ha
Interestingly. a study of |1 dams between 1978 and 1988, conducted by the World Bank and quotced
by the Central Water Commission (CWC, 1992:10), records 13 000 ha submergence per dam o
addition. CWC study (CWC. 1992:10-11) of 54 projects shows a per dam submergence of 24 333 ha

Sinilarly. taking the average of the 83 dams for which there is both submergenee data and the number
of people displaced. the average submergence per dam comes to 16 604 ha. Compared to this figure.
the author’s cstimate of 8 748 ha per dam is canscrvative,

According to the author’s calculations, the average displacement ot people per hectare 1s 131 The
World Bank study of [ dams. quoted above, records that human displacement was a littlc over 2 6
persons per hectare. The CWC study quoted above shows a per hectare displacement of 11 person.
Therefore. the author’s estimate, on the basis of 83 dams, scems plausible

The total namber of large dams constructed or under construction. according to the CBIP (CBIP.
nd.(a)21) 15 4 291, According to the author’s calculations. the total arca that can be expuected to be
submerged is 4 29 1x 8 748 ha, which amounts to the cnormous figure of 37 337 668 ha. Based on this
figurce. the number of people displaced. using the average of 151 persons per hectare, would be an
astounding 56 681 879, Thus 1s clearly an overestimation. Howcever, given the hesitation of the
government to make data available, this is the best estimate that can be made. In any casc. what it
docs cstablish is that the displacement figures cannot be nearly as low as suggested by some official
sources At best the variation would be of the order of 23%.
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[t must be noted here that, for the most part, these figures represent only those persons displaced by
dams. Those displaced by the canals, or by the construction of colonies or other infrastructure. by
transmission lines, and those displaced while acquiring land for the resettlement of project-affected
persons, are not necessarily included in the author’s estimates. Judging by some recent projects, the
number of such displaced people would also be significant.

Added to these would be those who have been subjected to multiple displacement, as in Rihand.
Koyna and Sardar Sarovar.

. Implementation of Relocation and Rehabilitation Programmes

Earlier, it was mentioned that the official compensation packages. as announced by the government
and the project authorities, for various projects, were given. In reality, much of what 1s promised.
however inadequate 1t might be, is also not delivered. Some of the major movements against dams. in
India and worldwide, are fuelled as much by the inadequacy of the compensation package as by its
poor mmplementation. In fact. it 1s mainly because of the abysmal records of governments to properly
rehabilitate dam-affected people that an increasing number of people today refuse to accept that
justice can or ever will be done for those who pay the major price for large dams.

Official data on what actually happencd to the project-atfected persons of various dams. are very
scarce and not always reliable. For this scction. a heavy reliance had to be put on information gleaned
from pcople’s movements and from independent institutions and sources. Wwherever  credible
government data have become available. they have also been included.

Given below are a few of the many problems and issucs related to the tmplementation of the
rchabilitation process. Though it has not been possible to verify cach of the tssucs ratsed. the fact that
there 1s widespread dissatisfaction with the rehabilitation cfforts regarding many . if not most. dams. is
well aceepted.

e Eligibility: Apart from the problems of definitton of cligible familics or individuals. alrcady
described carfier, there are problems relating to the application of these criteria. The most
common complaint relates to the incluston of names among thosce considered cligible for
rchabilitation. There bave been complaints that the original hists of project-affected peoples do not
mnclude all those familics and individuals who quality to be as such This not onlv results i a lot
of ¢ffort and anguish on the part of those who are Ieft out but also distorts the cconomic
assessment of the project In many cascs. such an underestimation also results in a shortage of
resources for proper rehabifitation. especially land. There are also complaints of corruption and
arbitrarmess in applying the cnteria and sometimes an unwillingness to appiy the cnitenia
wmversally even when they have been officially accepted.

« Process of displacement: Many complamts have been made regarding the process of
displacement . a fack of information. wrong and misleading information. not bemg given adequate
warning and notice of impoundment, not being informed of the processes of relocatton and
rchabthitation. not being helped 1in the process of relocation and of scereey. and corruption and
mcompetence

«  Quality and quantity of land: Pcrhaps the largest number of complaints concern the quality of
land given for rehabilitation, in those few dams where land is given. [n many projects. the project-
affected peoples have complained about thetrr land being uncultivable There are also complamts
about the non-availability of irrigation and about poor soils and rocky land. In other cases there
have been complaints that the quantity of fand given is less than what was promised or 1s scattered
rather than consolidated.
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s Availability and adequacy of other compensation: Another common complaint is the non-
availability or the inadequacy of the rehabilitation compensation to be given under the project.
The major complaints focus on the cash compensation. There are many complaints that cash
compensations are delayed, often not given till bribes are handed out, and are inadequate for the
purpose, for example, for constructing a new house or buying adequate land. The provision of
other facilities and common resources and infrastructure are also often reported to be
unsatisfactory, erther because the promised inputs are not given, delayed, or of inadequate or bad
quality.

e Availability and quality of services: Many of the promised services. like transportation.
education. health care, electricity, drinking water, roads and security are also found to be non-
existent, delayed or mmadequate,

e Folfow up and grievance redressal: Another common complaint is that once the initial removal
has taken place there is no system of monitoring and correcting problems or of redressing the
gricvances of the displaced populations.

5.3.2.2 Discussion

It isclear from the findings given above. that the rehabilitation experienced by people displaced by
large dams 1s gencrally not a happy onc. The basic reasons for this can be understood only if one
cxamincs the processes and institutions involved in rehabilitation.

Rehabilitation Institutions and Processes
1 Laws and Policics

At present. only two nationat laws pertain to the regulation ot displacement and rchabibstation of
persons affected by dams. The basic law. which has guided the resettlement and rehabiditation of
displaced people in India. has been the Land Acquisition Act of 1894, Undcr this Act. the government
is empowered to acquire any land for “public purposc™ and to pay cash compensation determined by it
according to a prescribed procedure. Up to 1978, there was no asscssiment of the rchabslitation
package of people being displaced by dams. In 197K, the MoEF initiated a process by which alt major
dams had to obtamn cnvironmental clearance prior to their construction, on the basis of an
environmental impact assessment. As a part of the EIA, the rehabilitation packages of people being
displaced by dams were also asscessed. This process continued without any fegal sanction till 1994 In
1994, the rules of the EPA were amended to make the secking ot environmental clearance legally
binding for major dams, This clearance continucs to include the rehabititation package.

In the last few years there has developed a practice by which the resettlement and rehabilitation plans
of proposcd dam projects are also submitted to the Ministry of Social Justice and Empowcrment
(MGSJE). for its concurrence. However, this is not vet legally mandated.

However, all these legal and informal provisions do not scem to ensure that the basic rehabilitation
packages are mvarably otfered and delivered.

The Land Acquisition Act specifics cash compensation, but little clse. The EPA docs not speetly any
content of the rehabilitation package but just insists on the assessment of rehabilitation The MoSJE
also docs not scem to preseribe any basic package. though the process of tormulating a policy 1
reportediy underway.

There 1s also no national policy on rescttlement and rehabilitation for people displaced by dams
Though the Planning Commission and the Ministries of Rural Development. and Sociat Weltare have
made cfforts in the past to formulate such a policy. and many drafts cxist. they have been
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unsuccessful. Therefore. the assessments and prescriptions of the MoEF and the MoSJE remain
arbitrary and legally non-enforceable.

Some States, like Maharashtra and Madhya Pradesh, have State acts for rehabilitation and
resettlement (R&R) and other States, like Gujarat, Orissa and Kamataka, are in the process of
developing R&R policies. In some cases (like Sardar Sarovar), i the same inter-state project, people
from different States are subject to different R&R policies.

Consequently, as matters stand, the legal framework in India does not require that:

e before a project is sanctioned or undertaken, the social impacts of the project have been
comprehensively and adequately assessed and the project has been found to be socially viablc:

e the social costs of the project have been adequately computed and included m the cost
calculations of the project before its economic viability is assessed;

« the vanious possible measures for preventing social costs have been planned for and implementcd
(such as shifting the site of the project or lowering its height, etc.);

e the compensatory package offered ensures that basic principles of rchabilitation are respected.
including adcquate provisions to ensure that pcoplc are not worse off after rclocation:

e the package also ensures that people are not foreed to change their way of life or profession. that
adequate measures are provided to safeguard their physical. emotional and psvchological well-
being. that their traditions and culture are respected:

e the package includes compensation for all the Josses. not just in cash but also in kind. and
provides agricultural and homestead land to all those who want it.

As there 1s no comprehensive policy. these matters are also not covered under any policy directives
Flowever. various internal departmental gurdelines and memos exist and there are court orders
pertaining to the R&R package and processes for some of the past and ongoing projects

This abscnee of legal and policy directives make it ditficult for the affected people to fight for their
rights. It also makes i1t difficult to ensure that compensation packages are uniform across dams and
regions and that they all provide at least the basic minimum.

1 Processes and Institutions

In almost all cascs, right from the start. the planning and implementation of rescttlement and
rchabilitation was. titl recently, carried out by the government through its own agencics with no
participation by the people. cspecially the affected people. These agencies were also not multi-
disciplinary but manned mostly by cngineers. The identification of arcas to be submerged or
othenwvise atfected. the determination of who would qualifyfor compensation. of the nature and
quantum of compensation, and of the time frame and process by which relocation, rescttlement and
rchabihtation would take place. were all done by the project authontics along with other government
agencics. In some cases. the district authority or the State government was made responsible for
carnving out relocation. resettlement and rehabilitation (as in the Tehrt Project), and in others (as
Sardar Sarovar and Indira (Narmada) Sagar), it was done by the project authoritics themselyves

The departments or agencies concerned of the State or Central Government propose projects. The
Central Water Commission and the Central Electricity Authority (CEA) of the Government of lndia
then evaluate these projects, from the techno-cconomic angle. At this stage. the proposed financial
costs of rehabilitation are mcluded as part of the project costs.

Once the project reeeives techno-cconomic clearance form the CWC or the CEA. it 1s then sent to the
Planning Comnussion and the MoEF. The MoEF, as a part of the EIA process. assesses the
rehabilitation package and cither approves it as it s, or prescribes improvements
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Till 1998, the MoEF clearances were again an intemal matter. though they were based on
recommendations made by the EAC, which has non-official members. Since 1998, it has become
necessary to hold public hearings regarding a project, at or near the project site. This provision is
aimed at ensuring that people are at least informed about the project and have an opportunity to
express their views, though there is no guarantee that their views will influence the final outcome.

Finally, after MoEF approvals, the project receives investment approval from the Planning
Commission. Based on this approval, allocations are made in the annual plans of the ministry or state
departments concemned. Past experience reveals that a large number of projects were begun long
before any of the clearances were recetved. In such cases, by the time the project comes up for final
assessment, a Jot of money has already been spent and the project is presented as a fait accompli.

Although in recent years, rehabilitation committees — and often with non-government members - have
been set up for some of the projects they never have any decision-making powers and usually function
either as advisory committees or as grievance redressal committces. Rarely are the aftected people
assoctated with such commuttees.

This lack of participation and decentralisation leads to many problems. some of which are described
below.

+ Lack of information about the project

The affected people often do not know till very late that they are going to be affected by a project or.
indecd. very often that a project ts going to come up in their area. This lack of information leads to a
lot of insceurity. rumourmongering and misinformation. It can also lcad to significant cconomic losscs
as people might make investments i arcas that will be submerged. It also gives an untair advantage to
those few well-connected people who obtain advance mformation about the project. The time
avatfable to the local people to prepare for displacement is also drastically reduced. The lack of
advance information also deprives the people of any opportunity to mtluence the design and planning
process of the dam or to cven to protest about the proposed dam.

s Insensitive planning

Because the affeeted people are not usually involved in the planning of the project. except somcetimes
through the recently established public hearings, their preferences and sensitivities are usually not
taken into consideration. This lack of involvement results m a project design that s devoid of local
reabitics. This also results in a situation where the affected people feel alienated from the process and
arc, therefore, not willing to cooperate.

s Inappropriate planning

The knowledge and wisdom that the local people have about the people, the land. the water and the
ccosystem are not taken into consideration while plannmg the rehabiitation process This constitutes
a serious lacuna as the local people can very often pwde the planners and potnt them i the right
dircetion. Though public heanngs have now become mandatory, their mechamsm precludes. cven
with the best of intentions, any detatled assessment of the project design and options by the Tocal
people. Besides. the heanngs are usually conducted at a point when much of the planninyg process s
alrecady over and only the environmental clearances are awaited.

s Inadcquate costing

Dcveloping rchabilitation packages and rescttlement schedules without consulting the atfected people
mvariably results in these being mappropriate and having to be changed when the actual
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implementation starts. in the result 1s no only additional costs but also delays, which adversely affect
both the economics of the dam and the welfare of the affected people.

» Lack of transparency

Even during the implementation of the resettlement process, a lack of transparency affects the
process. The manner in which resettlement and rehabilitation is handled becomes susceptible to
patronage and corruption and it becomes difficult to ensure that every affected person is treated fairly
and receives his or her due.

e Poor implementation

Because of the non-involvement of the affected people. the implementation of most of the
rehabilitation schemes leaves much to be desired. In some cases, NGOs and people’s movements have
successfully fought to better the plight of the project-affected peoples. However, such successes are
few and far between and they mostly result in a betterment of the conditions and not necessarily in the
removal of all the problems and lacunae.

5.3.3 Other Social Impacts

5.3.3.1 Findings

Impacts vpstream

1. Reduced water availability for the people upstream

When dams are planned. a certain quantity of water is anticipated in the river upstream of the dam An
asscssiient of the amount of water available 1s critical for establishing<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>