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An Appeal for Independent Technical Review
of the World Bank-Funded Narmada Project

A. Introduction

The present design of the Narmada River Basin Development
project in India is based primarily on the idea of wtilizing
the large quantity of river wvater going unused every Yyear.
The entire project consists of building 2 large dams, 30
major dams, 130 medium dams, and about 3,000 small dams to
regulate the river flow. The central feature of the design
is the storage of water behind the two large dams for the
primary purpose of irrigation outside the river basin, with
power ‘generation as the secondary purpose. Contrary to the
common belief, the present design does not provide flood
control, nor is flood moderation a design consideration. The
two purposes of the present design, irrigation and ©power,
were established more than three decades ago. After over two
decades of intense political bargaining and disputes among
the four beneficiary states, the final features of the
design were established in 1979.

In 1987, the project was given a conditicnal clearance by
the central government of India. The state of Gujarat, which
has jurisdiction over the large Sardar Sarovar dam, began
its construction  without waiting for construction of all.
other upstream dams to begin. The opponents of the project
have intensified their opposition stemming mainly from their
observation that this project benefits vested interests and
has no technical justification. Under this increasing
_pressure, two justifications are repeatedly cited by the
project proponents in support of the present design of the
project. One is that large guantities of Narmada_ xriver water
goes to "waste* every year which must be put to use where 1t
is needed, and . the other is that Guiarat state is
"scarcity-prene” and deserves to receive this unused water.

Both of these technical justifications require independent
review. Based on evaluation of limited technical information
that is available to me, they appear to be technical cover
rather than justifications. It is true that water shortages
in Gujarat are serious. They have reached a crisis
proportion during each drought in recent years. Similarly,
environmental degradation of the Narmada river basin is also
serious. It continues unabated causing floods and icss of
valuable water and topsoil. However, the present design of
the project does not provide lasting solutions to these two
serious_envirconmental problems.

The water scarcity in Gujarat and the degradation of the
Narmada river basin are not natural calamities but are
man-made environmental problems. They reguire, first  an
investigation of _the rcoot causes, and then development and
implementation of lasting solutions that remove the causes




The present design of the project lacks such a scientific
basis. As a result, while the river water may be impounded
in large reservoirs, the catchment area degradation and the
loss of topsoil are not addressed ang_xiLLhwggggiggg: ‘while
water will be given to the scarcity-prone state of Gujarat,
very little will be _given to those areas of the state that
feally need the water and suffer the most durinq_@;ggghgs. A
complete redesign of the project is necessary to provide
s0il and water conservation in the Narmada river basin and
to reverse the environmental degradation there: ang to
pProvide water to the heedy areas of Gujarat after the causes
0f man-made droughts are investigated andg addressed by

implementing hecessary measures under a comprenensive water
policy in the state.

Such a change in course will not occur without the help of
impartial experts. The proponents of the project who have
the political bower are feeling increasingly cornered. They
Seem to take refuge behind technical jargon and power play
backed by national and international power structures. They
Seen unwilling to discuss legitimate technical issues
stating that they have been discussed before. The opponents
°n the other hand, have been frustrated in not being able to
obtain technical deccuments  and information essential to
mount a challenge on technical issues and pPropose
alternatives. They have Bngaged in nenviolent confrontations
that proclaim beople's struggle against the vested interests

that dominate the government. They call for sustainable and
Just development that berefit all. '

The determination and energy of the proponents and the

bbponents of the present design of the Project would be well
spent in evaluating together, alternatives that they know
exist. Such an. evaluation can ¢nly be made with scientific
and technical considerations, not political. The proponents
of the pProject need to recognize that in the much-changed
world of today, this Project conceived thi £ty Years ago is
proving to be an anachronism that promises to hinder
economic progress by denying resources to viable
alternatives that woulg bring economic benefits to all
Sections of the Society. The opponents of the project need
to recognize that the two problems dre sericus and complex.
Their alternative solutiocns cannot be formulated in
isclation andg require cooperation 0f the government. An
i impartial experts in the many

disciplines involveg is urgently needed to work with the two
sides to develop such alternatives. ,

An overview of the two issues of the Narmada
development and water

Support of this. appeal.

river Tbasin
situation in Gujarat is provided in



B. Overview of the Narmada River Basin Development Project

1. Need for Technical Justification of the Project

My 1987 wvisit to. Ahmedabad coincided with the visit of a
senior World Bank official to the Sardar Sarovar dam site in
Gujarat. At that time the bank was already under pressure
from the opponents outside Gujarat to withdraw from the
project citing increasing costs and inadequate plans to deal
with the environmental impact and resettlement of displaced
people. The bank official was reported to have declared in
the dam-friendly state of Gujarat that the bank got into the
project for technical reaSons and will_ get out only for
technical reasons. The bank official did not identify what
the technical reasons were.

It was surprising for me to hear that there existed
technical reasons for the project. The history of the
project indicates that the present design of the Narmada
River Basin Development is rooted in the vision of large
dams that existed in India during the fifties. Large dams
were regarded as essential to deliver water and power to the
population. Dam projects were considered as good 1in of
themselves; their announcements were always accompanied by a
litany of the usual benefits but no__mention of costs or
penalties. They did not require justification beyond a EiEEe
estimate of Dbenefit to cost ratio, calcutlated with many
assumptions and extrapolations in absence of either adequate
technical data or adeguate experience. The experience with
large dams that did exist at that time was in a
significantly different setting - the U.S. There was a blind
adoption of the Western model of development.

The substantial differences 1in - demographic, economic,
environmental, geographical, historical, and’ cultural
conditions of the two countries wvere not given much
consideration in the design and planning of the large dam
projects. No__attempt was_ made to examine 1+ alternative
decentralized methods of providing water and. power to the
population scattered 1in _ many villages. The causes of

recurrent droughts and floods were not examined to develop
1asting solutions that remove those causes. The <cguses pf
poverty were not examined with a historical and cultural
pérépective so as to provide means to people to remove their
own poverty.

India now has forty years of experience with large dams. The
results of this experience with centrally planned and
executed development projects reguiring large capital are
known. Broadly speaking, it is known that while pockets of -
affluence have been created, the country 2as a whole has
suffered with increasing rural povarty, overcrowded cities,
pollution of urban areas, and unchecked environmental
degradation. In addition, much more is now known in the area



decentralizegd small schemes for rainwater harvesting, solar
energy harnessing, reforestation, and soil and water
conservation. Such schemes are eminently suitable for India
with a population Scattered in many villages and with
plentifu:z resources of rain and Sunshine. Under these
circumstances, there is now 2 need to provide technical
Justification for the Narmada project.

2. Reexamination of Project Objectives

The present design of the Narmada river basin development isg
in the same mold as the projects in the fifties. The lack of
technical Justification for the present design is evident in
the following Statements from the World Bank Technical Paper

Number 110, Dams and the Environment, Considerations in
iy —— _.,''*”""—*‘—-——-—.____.~—L
World Bank Projects, 198971,

"More than 90% of he river's average annual flow of about
41,000 million n -Occurs  during the lmonsoon season (June
through September), so that effective use of its water

resources can only be achieved through storage of the flows
in reservoirg.n

"The creation of large storage facilities is considered a
sine-qua-non for harnessing the river's flowsg.:

These guotes aptly sum up the Objective and the basis of the
Present design of the Project. The objective of the project
is the "effective usgen of "water resources® ¢f the river.
The method employed to harness the river's filows is by
Creation of indispensable large reservoirs. The objective
émerges from the observation that 90% of the river's annual
flow occurs {in the three mopths Of monsoon and is wasted to
the  sea. Then from this Observation, tw asgsertions are

offered as self gvident solution from. which the Present
) —m__‘__"_‘ » » I3
design of the Narmada river ba51n.development 1nvolv

ing two
large reservoirs hasg evolved. This leap from observation tgo
. + + . o r » .
d___solution does not const e technicaj ustification oFf
- AVE 40 3 o —rEs N0t

the project. T¢ requires careful analysis. In reality, the
large reservoirs are Created to transport the river water
for use 1in regions miles outside the river basin. How
"effective” this use is, also needs to.be reviewed.
The main Problem with the above guotes 1lies with the
Observation itse1cs. It is a partjat Observation. It is more
atcurate to observe that much of the 90% of the river's flow
Occurring during the three Monscon months occurs in only a
tew days during a Fey severe  StOrms. These flows are
actually flodds which Garry not only water away into the sea
but also the more valuable silt. Both, the rapid build up of
the f1cod ang the silt  Taden waters, are indicative of
Severe erosion in the bagin. Clearly, the need of the

@rosion, not




impounding of water in large reservoirs. This more complete
observation leads one to a different objective of the
project. That objective would be to arrest the fleood where
it begins, in the degraded catchment area to conserve soil
and water. )

It would not be a difficult task at all to conserve s0ill and
water in the catchment area. The bagin area is about 10
million hectares from which the 41,000 m fiows originate.
This flow amounts to a quantity of only 0.41lm or 1.35 foot
per unit area. It can be ecasily stored underground and in
deep surface reservoirs distributed throughout the catchment
area if proper flood control and soil and water conservation
measures are implemented. More than half the area of the
valley is under cultivation. It is populated Dby 18million
people. They can be mobilized to undertake massive
reforestation and catchment area development work. In
addition, the water would be detained long enough for more
effective use by the people in the basin. The population
density of the river basin is the same as areas where the
river water will be diverted to by the present design of the
project.

The present design objectives of impoundment ©f water in
large reservoirs for extra-basin transfer of the river water
are inconsistent with the needs of the degraded envirocnment
and impoverished people of the river pasin. An independent
review of the project objectives is necessary.

3. History of Environmental Degradation

The above more complete observation of silt laden flood
waters of Narmada river is true alsc for other rivers in
Gujarat where the rainfall in the catchment area is lowver
than the Narmada basin. T have scen the wide Sabarmati river
at Ahmedabad rise from a trickle to a 30 foot depth in _less
than twenty-four hours so often during the fifties that
vivid memories remain ever today of the ferocity of the
flood and its brown muddy water. A more direct illustration
of the silt laden water of Narmada river is the city of
Bharuch at the mouth of the river. It was ORce a major port
of Gujarat but is now silted to a point where 1t 1s Do
longer a worthy seaport.

The erosion in the catchment area of Narmada river basin and
GiZewhere 1in Gujarat is not a result of a combination of
natural geoclogical, geographical, and meteorological factors
as might. be the case elsewhere in the world where seasonal
rainstorms cause flash floods and eresion. The fleoods and
erosion in this part of India are oOf relatively recent
occurrence. It is well-known that there has been extens’ve
deforestaticon throughout India as weil as loss of greound
cover and other degradation of the environment in over the
last one hundred years.




The process of transformation of the land in tropical Asia

in over _the last one hundred years is examined in a recent
book by James Rush, bProfessor of Asian Histor at__Arizona
state University in the book "The Last Tree"?. He explains
that the graduai incorporation of Asian resources into the
world economy began in the latter half of the last century.
The tropical Asian countries fulfilled the demand for bulk
agricultural produce abroad such as sugar, coffee, tea,
tobacco, timber, indigo, rubber, rice. Millions upcn
millions of hectares 0f virgin land came under cultivation.
"As the land filled, it was changed: trees were felled,
marshlands filled, streams and creeks diverted to water the
Crops. Vast stands of forest became vast expanses of paddy
fields, Plantations, tea and rubber gardens. Those who
changed the land also changed the biosphere altering the
subtle interactions of land, water, and air that control the
pattern of rainfall andgd other features of the ecosystem". In
short, the environmental degradation is man-made.
=2 dHdaLlion 1S man-m

It is very likely that this man-made degradation hag
affected the flows in the river making them more seasonal .
Environmental scientists claim that many rivers of even the
semi-arid region of Gujarat were perenniail ig the not too
distant past. For example, in an article "Fighting the
Drought -~ Is There an  Engineering Solution?" by G.Ghosh,
Ex-director of India's Technology Mission for Drinking Water
in Villages and Related Water Management, points out that
even "in areas where frequent droughts have been faced there
are traces of semi-perennial rivers". In the context of
Water management in a "highly disturbed aquatic eco-system"
Ghosh states that "it is frequently forgotten that so0il 1is

the most retentive structure and 1is the largest water
reservoir itselfwv,

Where should the Narmada river basin water be stored? In
man-made large reservoirs miles away from most of the
Catchment ares and closer to the Sea only to be diverted for
many more miles before its use or in the surface rescervoirs,
S0il structure, and droundwater aquifers of the catchment
area for wuse as close 45 possible to the point where it
first touches the ground as rainwater? There is a need for
an independent review to answer these questions.

4. Need to Redesign the Project

The World Bank's avarenessg of the problem of the
environmental degradation of the river basin andg its
willingness to help. deal with it g e evident in the
following Statements from the Same paper” mentioned above:

"Given the ongeing trend of forest destruction, the forests
of the Narmada valley may not have too many years to survive
inless urgent remedial action is taken which addresses the
major causes of deforestation andg land degradation. Under



the proposed Narmada Sagar Project, the Bank would support
efforts designed to help reverse the trend of ongoing
environmental degradation."®

With the exception of the words "(U)nder the propased
Narmada Sagar Project", the above statements contain a basis
for the redesign of the Narmada River Basin Development
project. The redesign needs to begin with reexamination of
objectives. The main purpose for the present design 1is
storage of water in large reservoirs behind two large dams
for primary use in irrigation outside the river basin, with
power generation as the secondary purpose, and with flood
moderation as an incidental Dbenefit. The catchment area
development in the present design 1s limited to 320,000
hectares+ for the Narmada Sagar and 26,000 hectares for
the Sardar Sarovar. This development would support a
watershed management program "in which innovative, low-cost
and durablf in-situ soil and moisture conservation would be
introduced" The objective of this development however,
is only to control the siltation in the two reservoirs. The
area to be developed is only 3 __percent of _the 1Omillion
hectare river basin. Such a project can hardly be called the
Narmada River Basin Development project. It is a misnomer.
It is more accurately, a Narmada River Water Impoundment and
Extra-Basin Transfer project.

This lack of candor in selecting such misleading name of the
project seems to pervade the design process. Contrary to
common belief, the project does not provide flood control,
nor is flood moderation a pl?nned objective. According to
the same World Bank paper~, no reservoir space has been
3ilocated to flood moderation ia  the Sardar Sarovar and
Narmada Sagar Projects, alithough there is always a cushion
Fetween the normal "full reservoir level" and the "maximum
water level" allowed during floods. Flood moderation 1is thus
not a design objective but only an incidental feature of the
design.

A completely different Narmada river basin development would
result if the order of the three objectives were to be
reversed. Considering the need to conserve topsoil and
wvater, the primary objective of the project ought to be
flood control through massive development of the catchment

area: secondary objective the power generation; and use of
water gradually reaching reservoirs behind small and medium
dams, by  people and farmers outside tre basin, as an

incidental feature of the design. This would be consistent
with the needs of the environment in the basin and its 18
million pecple. The river basin has a population density of
about 500 persons per sguare miles or just less than a
person per acre. This population can be trained to implement
soil and water conservation measures and to care for the
environment that has sustained it for many centuries except
for the last one.
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The reversal of objectives presented above needs to be
evaluated by an independent review team.

2. Siltation of Indian Dams and the Narmada Project Dams

The effect of unexamined transplant of Western technology in
the Indian setting is evident in the high siltation rates of
Indian dams. World Bank Technical Paper Number 127,
Watershed Development in Asia provides siltation rates of
eight dams in India with the following statements:

"The deposition of eroded material in reservoirs and
irrigation systems is a major management problem throughout
the region, yet a relatively small percentage of the total
number of watersheds have such infrastructures. It is clear
that sedimentation imposes a high cost in terms of shortened
investment 1life, high maintenance reguirements and reduced
services....Comparisons of the design and currently
estimated lives of reservoirs in India show that erosion and
sedimentation are not only severe and costly, but
accelerating (Table 1.6). It 1is now obvious that the
original project estimates of expected sedimentation rates

EQLﬁ_fauliy,_QQﬁﬁﬂ_Qﬂ_LQQ_ﬁQE‘reliable data over too short a
period." Table 1.6 is reproduced below.

Table 1.6: Siltation of Selected Indian Reservoirs

Reservoir Assumed Rate Observed Rate Expected Life
as percent of
(acre-feet per annum) Design Life

%
Bhakara 23,000 33,475 ; 68
Maithon 684 5,980 11
Mavurakshi 538 2,080 27
Nizam Sagar 530 8,725 6
Panchet 1,982 9,533 21
Ramgange 1,089 4,366 25
Tungabhadra 9,796 41,058 24
Ukai 7,448 21,758 34

The above table should have included figures on the assumed
ratio of benefit/cost and the actual ratio to dramatize the
fact that these projects have not been beneficial for India.
The last reservoir in the table, Ukai, is in Gujarat, less
than fifty miles south of Sardar Sarovar. v v - ' -

b __- - The table above shows that its expected is
only a third of design life. It is the largest reservoir in
Gujarat and represents 40 percent of the total reservoir

A e B

life

= Fo

Capacity created since the independence in 1947. It
represents a major investment and a significant loss. e T
. ..r=J3 &==. . is accountable or his bhad_investment

decision? After this track record, it is ifrespongible
oy - -

- -2 to promote a project that is three times larger



with promises of doing better this time. Instead, the lack
of technical merit inherent in large dam projects in the
degraded environment of India needs to be recognized.

The opponents of the project in India have caught up to this
lack of accountability on part of the state government and
the Bank. About a year ago, after Medha Patkar's 22-day fast
against the project, a short-lived dgbate occurred 1in a
Gujarati langavage magazine Bhoomiputra”. Excerpts from a
guestion on the siltation of Sardar Sarovar from an opponent
of the project and the response from the present head of the
project are translated below:

Question: The siltation 1is calculated using the rate
estimated in 1972. There has been sustained deforestation in
the region so it is natural to expect higher siltation rate
and reduced benefit of the project....Would you furnish
honest figures of the assumed siltation rates and actual
siltation rates of all our irrigation projects implemented
todate?

Response: The siltation calculated using the rate estimated
Th 1972 was also Dbased on erosion that has occurred for
years; as upstream dams are completed, the siltation would
decrease. In addition, as reforestation of catchment aread
increases the siltation will decrease, so the actual life of
the reservoir is likely to be higher than the design life.

The first part of the first sentence of the response 15
difficult to understand and does not address the guestion.
The statement about upstream dam _ reducing siltation
downstream 1is technically correct and I am sure that the
design rate is based on that fact, so it cannct be cited as
a factor that would help reduce the actual siltation rate.
The first half of the second sentence of the response is
also technically correct but figures for forest cover that
existed in 1972 and for reforestation planned are not given.
The assertion that actual life is likely to be higher than
the design 1life does not follow from the information
provided in the response. The above data on siltation rates
of Indian dams 1is a strong indictment of dam projects in
India. In light of these data, the guestion of siltation
rate is a very important one and deserves a detailed
response substantiating all the facts.

The response did not disclose siltation rates of all
irrigation projects as ' requested by the gquestioner. In a
personal communication to me the questioner informed me that
the government has declared siltation rates of irrigation
projects as classified information. Even the department of
environment of the central government cannot get this
information. It appears that this project will not only
further impoverish India from possible had investment, but
is driving the political system towards more secretiveness
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rather than openness. All World Bank aid should promote more
openness in the government, less centralization and more
local control. This project appears to be achieving the
opposite results. The basis of calculations for the assumed
siltation rate also regquires an independent review.

€. Evaluation of Seismic Safety of the Sardar Sarovar Dam

The area in the vicinity of the Sardar Sarcovar dam is
dissected by eight faults. The dam is located directly on a
major fault called Narmada fault. It is also in a close
proximity of its junction with a cross fault called Navagam
fault as shown in Figure 1. It should be noted that the
Sardar Sarovar dam is also known as Navagam dam. The
geological information pertaining to the faults is described
in a letter by Dr.Ajit N.Shah published in the February 1992

issue of the Civil Eng%neering magazine of the American
Soclety of Civil Engineers’ (Attachment 1},

The Gujarat government's response to those concerned about
seismic safety is noteworthy. This response is summarized
below from an article by the Additional Chief Secretary,
Narmada Development Department® (Attachment 2):

The article claims that (a) the geological fault is treated
by "concreting”, (b) " there is no evidence at present to
presume that the river bed fault is activer (my underline},
(c) the "possibility of significant movement along the fault
pPlane met within the seat of the dam is ruled out, as the
length ocf the fault 1is very short", (d) the largest
earthquake reported in the region was in 1938 at a Richter
sCcale magnitude of 6.5 and the latest earthquake reported
was in 1970 (of magnitude 5.47) (e) the seismic design of
the dam is based on the peak ground acceleration of 0.25¢g
for the Maximum Credible Earthquake and of 0.125g for the
Design Basis Earthquake, (f) the "issue regarding suspected
activity of the fault and the type o©f the dam to be
constructed at Sardar Sarovar have been amply discussed at

length with eminent experts and consultants of ‘India and
abroad",

Structures cannot be designed to withstand earthquakes if
they are lcocated directly above an active fault. So the only
option a designer has to locate a structure directly on a
fault 1s to show evidence that the movement of the fault is
not expected during the life of the structure. This 1is a
very difficult standard to meet in a seismically active
region. For example, recently, during the expansion of a
school in Los Angeles, California an earthquake fault was
discovered running directly beneath the ld-year-o01ld
building. This minor fault, called 1in the news report” "a
trace of the Newport-Inglewood fault system”, was not
detected by a geotechnical survey concucted Dbefore the
construction of the existing building. According to the
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chief structural engineer of the State, the State law
prohibits construction of school buildings over earthguake
faults where movement 1Is expected during the life of the
building. The engineer explained that although structures
located away from +the fault can be designed to resist
shaking during an earthquake, they cannot be designed to
resist differential motion at a fault. As a result, the
authorities will c¢lose the building.

The above example of the school building in California 1is
cited to illustrate the importance of the Gujarat
government's “presumption" that the fault 1is "not active"
and 1its declaration that "significant" movement along the
fault is "ruled ocut” because the fault is "very short". All

the terms in guotes above need detailed technical
justifications. Does the Gujarat government have any, or are
these too claims made based on incomplete data and

unjustified extrapolations?

Commenting on the government's presumption of the fault not
being active, Dr.Ajit N. Shah states: "(5)ome say the
.Narmada fault 1is an ancient Precambrian feature that is
probably healed. But there is evidence that shows a possible
reactivation of these faults in the current stress regime.
These faults are associated with seismicity because they are
zones of stress concentration rather than zones of
weakness". In 1966, an earthquake of magnitude of 5.0 hit
the Koyna Dam located about two hundred miles south of
Narmada river damaging the ‘dam and causing death and
destruction. According to Dr.Ajit N.Shah, the ‘"area was
considered seismically stable before ~ this earthquake
activity?®. He states that after the 1970 earthguake,
increasing seismic activity has been observed in western
India. :

All faults where data of seismic activity are lacking may be
logicailly  ‘"presumed" inactive until the next earthquake
occurs. Important structures such as large dams with useful
life of two hundred years cannot be built on a "presumption"
based on evidence of inactivity going back only a few
decades. Geolecgists may even propose theories why some
faults are inactive which they would promptly revise after
an earthquake is recorded. Engineers responsible for design
of a structure. cannot rely on a geclogist's evaluation that
a fault is "probably healed". Professor Leonardo Seeber of
Columbia Univ?Ssity's Lamont-Doherty Geological Observatory
recently wrote the following with reference to the lack
of seismic activity in the eastern U.S. and design of
structures there: '

"Engineers designing structures must rely on proven
principles; in contrast, seismologists investigating
geologlc processes have the privilege of proposing, testing
and discarding errcneous hypotheses. This difference in
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approach may be in part responsible for difficulties in
communication. Propositions that are only working hypotheses
for seismologists, may be given undue credit by engineers.
This is particularly likely in the eastern U.S. where the
state of knowledge on seismogenesis is rather primitive.?®

Only 1in the last decade have the building codes in parts of
the U.S. outside California and other regions of previously
Known seismic area been upgraded to account for potential
seismic activites. They no longer rely on "presumption" of
inactivity based on existing evidence. They. rely on
“potential" of activity based on a more comprehensive
understanding 0f the geology, movements of faults and
records of microseismic activities that have become
available 1in recent years because of installation of highly
sensitive recording instruments.

Pr.Ajit N. Shah believes that such microseismic data are now
available for western Gujarat. The Gujarat government needs
LtO reassess its presumption of seismic safety of the dam.
This large dam in Gujarat deserves more careful attention
than a school in California. Unless Gujarat government can
demonstrate with a very high degree of certainty that the
fault will remain inactive through the design 1ife of the
dam and makes a plan now to decommission the dam after its
useful life is over and accounts for its cost in the benefit

to cost ratio, the dam should not be built. “Presumption" of
~inactivity _of the fault based on limited data is not an
acceptable propositidn Th " the U.S. and should not be

acceptable for Gujarat. Ever since the Bhop%l tragedy.,
people in India have become aware of . lower standards of

safety accepted by their overzealous managers and leaders.

An  independent review team needs to look into this design
issue as well.

7. The Basis for an Independent Technical Evaluation

This appeal for an independent technical evaluation is based
on my assessment that this conflict between the opponents
and proponents of the project 1is leading to a political
conflict because of the lack of proper procedures and rules
with which such projects are normally implemented in the
U.S. Full disclosure of all technical information on public
projects, public hearings, peer reviews, independent expert
reviews, value engineering studies of the alternatives,
public involvement in the decision-making process are the
norms that are followed for such projects in the U.Ss. If
this project is to bpe assisted by our tax dollars, it is
important that the same procedures and rules are followed
for . the Narmada project. The following three policies and
pcsitions of the American Socicty of Civii Eigineoers  For
public projects such as the Narmada project are given in
Attachment 3 as a guidance:
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1. ASCE Policy Statement 139, Public Involvement in the
Decision-Making Process.

2. ASCE Position Paper 280, Responsibility for Dam Safety.
3. ASCE Policy Statement 351, Project Peer Review.

In particular, this project should be reviewed for
compliance with the following issues:

1. Complete presentation and discussion of viable
alternatives with regard to (a) engineering impact, (b)
environmentail impact, (c) social impact, (d) economic

impact. The viable alternatives are not intended to mean
alternative dam sites or other integral features of the same
design but alternatives to the project itself for achieving
the same objectives including the ‘*"no-project" alternative
(See ASCE Policy Statement 139).

2. Seismic hazards must be evaluated based upon the tectonic
regime of influence, and must consider levels of magnitude
and associated ground motions consistent with the potential
hazards created by the existence of the dam (See ASCE
Position Paper 280, JTtem 11).

3. All phases of design and construction of dams, to be
located where failure could cause significant flooding in
arcas downstream with attendant hazard to life and property,
must receive an independent review by qualified engineers
and geologists (See ASCE Position Paper 280, Item 12).

4. A peer review is conducted of ail aspects of the project
to assure that the project objectives are met (ASCE Policy
Statement 351). This is needed particularly with regard to
the assumed siltation rate to establish design life of the
dams, irrigation water delivery canal systems, and drinking
water delivery systems.

The state and central governments in India have become
increasingly undemocratic, arbitrary and even despotic in
dealing with oppcnents on this issue. This 1is contrary to
Indian history and heritage of tolerance and openness. Just
this reason alone is sufficient for the U.5. to not support
the project until an independent technical review is
undertaken in an open and democratic setting.
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C. Gujarat's Lifeline - Narmada Water or Rainwater?

1. Introduction

The water situation in the state of Gujarat is very grim.
Although the average annual rainfall in Gujarat is estimated
to be 105 million acre-foot(MAF) or about 2,000 gallons per
person per day, the water scarcities occur often throughout
the state when people do not get even 5 gallons of water a
day. About 12,000 villages of the 18,275 villages are
declared by the state as "no source" villages, people and
cattle roam the country side during scarcities in search of
water, farmers lose entire crops for lack of 2 1inches of
water during critical growth period if the rains fail,
fertile land in millions of acres is lost to salinity along
the coast due to ingress of seawater.

This is so because the groundwater tables have been depleted
due to overexploitation resulting in loss of age-old
lifeline of well water that people relied on during the
scarcities, extensive deforestation has occurred reducing
the forest cover to only 7 percent, extensive loss of ground
cover has occurred due to over grazing by cattle, the
deforestation and loss of ground cover results in flash
floods and loss of topsoil during storms and reduced natural
recharge of groundwater, and there is lack of adequate

reservoir capacity to collect rainfall during good years for
use during droughts.

Ignoring all these serious and fundamental problems, the
state is pursuing the Narmada project calling it a iifeline
of Gujarat. Gujarat will import 9 MAF water from the Narmada
project of which 8 MAF is for irrigation in what is called
Narmada canal command area. The remaining 1 MAF water is for
domestic and industry use which is less than 1 percent of
the rainfall. In a situation like this it is natural to ask
for justification for undertaking an expensive project to
import 8 MAF irrigation water in the state so that a
fortunate few farmers would receive 21 inch of water for

irrigation every year regardless of whether the year is a
drought year or not.

As stated before, two reasons are repeatedly cited as
justification for the bresent design of the Narmada project.
One 1is that large quantities of Narmada river water goes to
"waste" during floods every year which must be put to use
where it 1is needed, and the other is that most of Gujarat
state is  T"scarcity-prone" and deserves to receive this
unused water. In the previous section it was shown that the
Narmada project does not provide the development of the
Narmada river basin to control the floods and conserve the

valuable topsoil. It neither solves the water scarcity
situation in Gujarat.
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2. The Definition of Scarcity-Prone Area

The criterion employed to justify the water import from the
distant Narmada project into the Narmada canal command area
is whether the area is scarcity-prone or not. The definition
of scarcity—proT? area issued by the central government in
1972 is employed ~, which defines the scarcity-prone area
as that area with five year recurrence period of 25 percent
or more deficient rainfall. Against this yardstick it is

claimed that 71 percent of the command area 1is
scarcity-prone so the water delivery from the project to the
command area 1s Jjustified. This is not s0. The only

conclusion one can make with this yardstick is just that 71
percent area of the command area 1s scarcity-prone and
nothing more. It does not automatically follow that the
soclution to deal with scarcity is to import irrigation water
from the Narmada project. In one step they have observed the
symptom, diagnosed the illness and prescribed the medicine.
The observation of the symptom is correct. But the diagnosis
of illness 1is yet to be made and a choice of medicine to
cure the illness remains to be made and justified.

The definition of scarcity-prone area is only a measure of
minimal scarcity conditions. All it says is that areas not
experiencing such scarcity should not need irrigation and
rainfed farms should be able to absorb such a variation of
the rajinifall. 25 percent deficiency or more only once in
five years is not a very strict standard. By that definition
many areas of the world would be called scarcity-prone. This
does not mean all such areas should be given 21 inches of
imported water for irrigation. For example, an area with an
average rainfall of 120 inches may well be, by this
definition, a scarcity-prone area because every fifth vyear
it has rainfall of only 90 inches. Yet, common sense tells
us that area with such a high rainfall cannot be considered
in need of any irrigation and one cannot undertake expensive
projects to provide imported water to the region. When the
opponents complain that imported Narmada waterr is Justified
for only 38 percent of the command area, the discussion Jgets
bogged down in claims 'and counter-claims of percentages of
scarcity-prone versus non-scarcity-prone areas.Such debate
does not help develop policy options. Instead, the debate
should focus on determining the causes of the problem and
the method of irrigation that should be prescribed for each
region identified as scarcity-prone.

3. Irrigation Needs in Gujarat

It is claimed that the rainfall in the command area is also
insufficient in addition to being unreliable. The term
ninsufficient" rainfall also requires an evaluation.

Another factor that must be evaluated 1is the severity of
scarcity conditions. Clearly, more severe scarcity
conditions can occur such as 3 year recurrence period of 33
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percent deficient rainfall. In otherwords, after the
scarcity-prone areas are identified and before methods of
irrigation can be evaluated, engineers need to identify
regions of varying needs of irrigation based on amount of
rainfall, severity of scarcity conditions and other factors
I need.not mention here. Gujarat state has done this and
produced a map of Gujarat shown in Figure 2. The map divides
the state into six regions of varying irrigation needs from
exceptionally high irrigation needs to low needs. It should
be noted that 73 percent of the state representing the

north-Gujarat, Saurashtra, and Kutchh is shown as "high
need" or worse vwhile only 27 percent is better than "high
need". The debate should now focus on the methods of

irrigation to deal with this varying degrees of scarcity
conditions.

4. Command Area Rainfall and Scarcity

Let us examine how scarcity-prone the command area is. The

Narmada cana% command area can be divided into the following
four regions 2

Rainfall Range Average Percent Area
mm inches mm inches
1. 800-1,000 (32-40) 800 36 17
2. 700-800 (28-32) 750 30 21
3. 600-700 (24-28) 650 26 40
4._400-600 (16-24) 500 20 22
400-1,000 (16-40) 700 8 100
First, the

above data indicate that the average rainfall in
the command area of 28 inches is higher than the average
rainfall of 660mm or 26 inches shown in Figure 2 for the
rest of the state. Second, if you accept that importing
Narmada water is the only solution for the command area then
an obvious question arises as to what plans the government
has to deal with the remaining more severe .8carcity-prone
areas of the state. The government cannot provide a
satisfactory answer because of a dilemma. For example, 1if
the government proposes many small projects to capture the
rainwater for the other areas, opponents of the project
would claim that the same should be done for the Narmada

command area to alleviate scarcity conditions, and the whole
case for the Narmada project simply vanishes.

In addition, it is clear that vast areas outside the command
area are in greater need of water. The Irrigation Commission
that provided the definition of scarcity-prone area which
the Gujarat state government uses to justify importing the
wa?er.to the command area fo irrigation, also established
pricrities of water wuse"*. It states that "the first
charge on the available scant water resources should be the
drinking water needs of human beings and of the animals
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raised and maintained by these human beings*"; the "second
charge shall be that particular need which will generate
employment opportunities to as large a section of the
drought affected people as possible so that they can earn
money power to buy food for themselves and fodder for their
animals .."; the “third charge shall be for grass farming,
tree farming, animal husbandry like sheep, pig and poultry
farming, which do not require any one particular type of
food or fodder but can survive and thrive on waste material,
bushes and shrubs..", and "the fourth charge shall be
growing hard food crops which can survive long spells of dry
weather...". Clearly, the state government needs to
demonstrate that all these priorities established by the
same irrigation commission that they so respect for its
definition of scarcity-prone region, are followed. This is
not the case. Providing 21 inches of irrigation water to
farmers in the command area should not be the first priority
of the state government. I am not aware that the opponents
outside Gujarat oppose the project because Gujarat is
getting O9MAF water. They have only pointed out that it is
not being used to alleviate poverty and suffering
experienced in more scarcity-prone regions of Gujarat out
side the command area.

The objective of" the irrigation is to remcve scarcity
‘conditions that may occur by saving the crops. If the crop
failure occurs due to deficient rainfall, then crops may be
saved by making up the deficiency of 25 percent. The
deficiency in the most needy region of the command area as
seen in the table above 1is 7 inches based on 33 percent
deficiency (which is likely in Gujarat with a recurrence
period of three years). From this, one can see that a dose
of 21 inch of irrigation water in the command area almost
every year 1is not justified if the objective of irrigation
is simply to alleviate scarcity conditions. The least needy
regicon of the command area receiving 36 inch of rainfaili
should not be receiving any imported water at all. It is
Clear that the definition of scarcity-prone region <
introduced by the promoters of the project into the debate
is not meant to be a tool for scientific inguiry. It is
really intended by the promoters of the project as the sole
justification of the project and to end any further debate.

5. Lack of Water Policy in Gujarat

The recent droughts have been cited by the peliticians to
justify speeding up of the construction of the project
choosing to ignore the good years. Drought of 1987 was
extreme but so were the floods of 1988. Obviously, for every
year that is deficient in rainfall there is a year that has
surplus rainfall that makes wup for the deficiency. In
irrigation planning, one- cannot simply cite deficient vears
to justify imported water and ignore the surplus years.
Unreliability of rain is a known meteorological fact which
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should be planned for in the design of storage capacity.
Lack of proper planning of storage capacity is evident in
the frequent floods and Scarcity conditions that occur when
beople either get flooded or cannot get even five of the
possible several hundred gallons of water per day.

Gujarat can learn from Israel how to deal with scarcity
conditions without importing water. Israel too has
unreliable rainfaiil. Also shown in Figure 2 is a map of
lsrael showing the average rainfall. One can see that Israel
does well with half the rainfall. Israel's population
density is about 18 percent higher than Gujarat's, its
desert region is 80 bercent of the total which is far larger
than Gujarat's desert region of 16 percent. Israel's per
capita use of water is half of the potential rainwater use
in Zone ¢ orf Gujarat. Israel does not experience either
flooding or scarcity because of proper planning and
utilization of rainwvater storage capacity. Israel's live
storage capacity is calculated as 150 percent aof the average
annual collectible rainfall based on a 15 year cycle that
includes consideration of consecutive moderate drought years
and wet years. The 15 Year ..eycle also includes yYears of
severe deficient years-and surplis years.

In  comparison, Gujarat = has no water policy beyond creating
medium to large dam reservoirs. 92 percent of the reservoir
Capacity exists in the medium to large dam reservoirs.
Gujarat's surface reservoir capacity is perhaps only about
half of the annual Collectible rainfall received within its
borders. Remaining reservoir capacity will have to be small
reservoirs in villages and the country side in the catchment
areas. The government isg noet able to lanage small projects
so they are not being undertaken on a large scale. Also, the
World Bank prefers the medium and large reservoirs and has
just recently begun to look at the NGOs to provide

&. The Ideology of Big Dams in Guijarat

(a) A Meeting in Saurashtra

In April, 1987 a dIoup of prominent citizens and social
workers of Gujarat met in Saurashtra, the north-west region
of Gujarat, to discuss the problem of water scarcity there.
A short report or the meeting was published in the September
1987 issue of a Gujarati language monthly, Navneet:Samarpan.
The following points were made (my translation):

"Every time we discuss the issue of water starcity a
question arises whether the gquantity of water is
insufficient or is our planning for it inappropriate? Why is
it that TIsrael with rainfall of less than 10 centimeter
manages to produce enough food to be able to export it,

while we experience scarcity with more than 50 centimeter
rainfallz"
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"We are not able to collect and store the rainwater we
receive. For example, the Rawal village in Kalyanpur Taluka
gets engulfed in flood waters in the monsoon but experiences
drinking water shortage in summer. It is certain that we get
adequate rainfall for everyone's need only if we can capture
rainwater directly and store in . ponds or behind a
check-dam. "

"But the deficiency is in our planning. We do not undertake
programs that fundamentally deal with this issue and we
incur unnecessary expenses on projects that do not solve the
long-term problem to anyone's satisfaction"”.

It 1is important to note that these were prominent citizens
of Gujarat who do not oppose the Narmada project. To an
impartial and objective observer of Gujarat's water
situation, their opening question would appear pointed and
logical, their observation in the second guote accurate, and
the conclusion about deficiency in planning in the last
guote valid. The most interesting aspect of the report was
that at no time did they complain about the rainfall being
"insufficient™ or "unrealiable" as is invariably done by the
aggressive supporters of the Narmada project in Gujarat. On
the contrary, they asserted that it is not the rainfall that
is deficient but Gujarat's planning of water projects.

This group of citizens offered the following sclutions:

- Revive the tradition of rainwater collection in tanks.

- Construct farm ponds and village ponds so that rainwater
falling in the village stays in the village and falling on
a farm stays on the farm. o

- Repair existing village ponds and if none exists in a
village, construct a new one of size proportional to the
village population,

- Build check dams and bunds.

- Undertake dense reforestation.

- Control water use in irrigation.

The above recommendations of rainwater harvesting measures
by this group of citizens stand in sharp contrast with the
"big dam" _ positicon of two government officials presented
below.

(b) A Debate on the U.S. National Public Radio
A report on the Narmada project was broadcast on the U.S.

National Public Radio on March 20,1891. The relevant excerpt
from the transcript of the broadcast is provided below:

(Note: Hollick is the reporter, Saigall 1is a project
opponent, Mehta is the ex-chief of the project in Gujarat)

Hollick: No one denies the desperate' need for water, but
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Saigall says rainwater can be caught and stored behind small
check dams and 1in wvillage ponds just as effectively as
behind a giant dam. It would not only cost less but submerge
a lot less farmland. But Sanat Mehta, the driving force
behind Sardar Sarovar, says that simply isn't true. Besides,
there aren't . enough suitable sites for small dams. The
alternatives offered by the environmentalists may be
ideologically pure, he says, but they won't do the job in
Gujarat. Mehta: The basic fallacy in this argument 1is that
these small dams--the watershed program, conserving every
drop of water, is not an alternative to big dam--they're
complimentary, they're not contradictory.

Mr.Mehta did not provide any data on the state government's
experience in the last forty-five years on big dams versus
watershed programs to back up his claims of lack of
performance of watershed projects, proof of performance of
big dam projects, and on expenditures on the two types of
projects to demonstrate that the government indeed regards
them as complimentary. Because, had he done so, it would
have revealed that as far as Gujarat government is
concerned, the watershed development programs get only a
pittance with the bulk of expenditures going to the large
and medium dam reservoirs as seen in the comparison of
reservolr capacities presented below.

(c) A Debate in Bhoomiputra

In the short-lived debate in Bhoomiputra that was mentioned
earlier, the opponents pointed out that most of the more
needy ‘regions of Cujarat, that of Kutchh and Saurashtra out
side the command area,~will not get water from the Narmada
project. The government’in response admitted that fact and
stated, "there is npt one scheme that covers all", and went
on to state, "there és under review feasibility of a schene
to divert water from rivers of south Gujarat to these

regions, and if determined feasible, these regions will also
be provided for". ;

S0, once again when confronted with the inescapable reality
cf severe water problems of Saurashtra and Kutchh, the
government's reflexive response is to suggest another scheme
of transporting large quantities of water from one end of
the state to the other. The rainwater harvesting schemes and
dense reforestation recommended at the citizen's meeting in

Saurashtra are not even considered ‘“complimentary" to the
bilg dam.
In addition, according to the irrigation commission

reccmmendations on the priority of water use, the more needy
regions of Kutchh, Saurashtra, and the North Gujarat Thave
the priority for more important uses of water identified by
the commission than for irrigation use in the command area.
It would therefore bhe more appropriate to supply the Narmada
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water to these regions for such uses and let the command
area walt for other feasible schemes government is
contemplating. Also, as seen before, the rainfall in the
command area is sufficient to implement rainwater harvesting
schemes which 1is not the case for regions of Kutchh,
Saurashtra and the North Gujarat. These regions therefore
have greater claim to the Narmada water.

(d)Reservoir Capacity in Gujarat

The reservoir capacity created in Gujarat ignce the
Independence is shown in the following tabulation®?.
Name or Type of Reservoir Reservoir Capacity Percent
Mil.Cu.Ft. Mil.Ac.Ft. of Total
(mcf) (MAF)
la.Largest Reservoir Ukai 250,470 5.7 S 44%
Ib.Next Ten Large Reservoirs 163,265 3.75 29%
1. 11 Large Dam Reservoirs 413,735 9.50 73%
2. 120 Medium/Small Reservoirs 109,688 2.52 19%
3. 922 Surface Reservoirs 42,881 0.98 B%
Total Reservoir Capacity 566,304 13.00 100%

Distribution of Reservoir Capacity By Region

Name of Region Parcent of State's Reservoir Capacity
Area Populiation Dam Surface
Kutchh 16% 3% 1.8% 1.5%
Saurashtra 40% 40% 11.7% 2.5%
Remain.Gujarat 44% 57% 79.0% 3.5%
Total 100% 100% 92.5% . 7.5%

The above information shows that of the 13 million acre-foot
reservoir capacity created, 44 percent is in one large
reservoir of Ukai. It was built with state funds belonging
to all eighteen districts of Gujarat but serves only two
districts with the highest rainfall and the least need of
water 1in Gujarat. We have seen before that Ukai reservoir's
life will be one third of the design life due to high rate
ot siltation resulting in loss of investment. The eleven
largest reservoirs represent together 73 percent of the
capacity, with 19 percent in medium reservoirs, and only
eight percent in small reservoirs located in the catchment
area. An eighty-two percent reservoir capacity is created in .
the area of Gujarat which has a higher Lhan aveorage rainfalil
and only 14 percent capacity 15 in Saurashtra which suffers
the most during droughts and_recently eveén in horfmal years.
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(e) Conclusions on Ideology _and Alternatives

The above data lead to the following conclusions:

- An ideology is evident on the part of the government, of

almost exclusive reliance on large and medium dam
reservoirs.

-~ Given the grim situation of water in the state this
ideology has just not done the job in Gujarat

- The watersheg brograms have not been implemented on a
scale in the region where they are needed to conclude
"they won't do the job in Gujarat'.

- The government has r'un out of sites for large and medium
dams.

- The government could not have run out of suitable sites
for check -dams and village ponds. The catchment area of
75,000 sguare miles dotted with 18,273 villages ought to
provide thousands of suitable sites for small dams, check

dams, village ponds, farm ponds, groundwater recharge
Sites, dense reforestation and so on.

~ This is the only alternative to the Narmada project 1lerft
and nmnust be fully evaluated to determine what areas cannot

Present command ares.

- Just as the objectives of the project for the Narmada
basin development Were ordered backwards, the benefit
distribution in Gujarat is also backwards. The less needy
areas will be getting most of the water and the most needy
areas will be getting little or none. '

7. A Case History of Rainwater Harvesting

Utthan-Mahiti is a non-governmentai organizaticn (NGO) 1in
Ahmedabad which completed eight village ponds in four vears
starting with a demonstration pond-in 1983. The sites for

the ponds were selected to collect rainvater from the
Catchment area.

These villages were, in theory, not considered "no source"
villages because they were, in the government's books,
receiving water from 2 pipeline. This pPipeline was 100km
long and the villages were at the tail end of it. The
villages. did not receive water because of loss o©f pressure
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due to. leaky pipeline and pilferage along the way. The
government had made plans for another pipeline and had even
got the World Bank interested in the project. When the NGO
heard about the plans, they sought intervention and proposed
their rainwater harvesting scheme. The NGO too was told Dby
the state government that the scheme is not technically
feasible. Mr.G.Ghosh in the central government, referred to
earlier in this letter, prevailed over the state government
and provided assistance. The ponds have served the wvillages
with water ever since.

The government that could not maintain a 100km pipeline is
now proposing 65,000km ‘canals as part of the Narmada
project. A clear case exists for intervention from above the
state government level to reevaluate the present design of
the Narmada project. Utthan-Mahiti recently was awarded
funds by the World Bank for construction of another 14
ponds. There are 12,000 no-source villages in Gujarat. They
cannot wait for funding at a rate of 5 ponds a year or less.
What is needed is to stop the Narmada precject for
reevaluation and redirect all the funds for the next three
years to create such ponds for all villages where rainwater
harvesting is feasible as determined by an independent
review team.

8. A Case for Diverting Narmada Funds for Reclamation Work

My interest in Gujarat's water problem was aroused by an
srticlie I read by chance, in carly 1986, in the magazine
"Tndia Today" titled Tears of Salt. A copy is enclosed 1in
Attachment 5. It described a man-made envircnmental disaster
along the coastal Saurashtra and Kutehh where 1.2 million
hecatres of fertile land turned saline due to overdraft of
well water resulting in seawater ingress. It happened during
the decade that followed the mid-sixties when tube wells
with diesel or electric powerced pump scets werc installed all
over Gujarat.

The land that cost Rs.25,000 per acre in 1985 became
worthless. The loss at that rate adds upto Rs.72 billion in
the 1965 value of the rupee, which exceeded the cost of the
Sardar Sarovar project at that time. The area of fertile
1and lost is about 66 percent of the land that will be
irrigated by the Narmada water to be imported in Gujarat.

The cost of reclamation estimated by two different
government commissions was about Rs.10 billion or a fraction
of Gujarat's share of the cost of the Narmada project. The

state government has refuscd to undertake the full
reclamation work becuase it does not have money. The
proposca solution was simple: bunds on  rivers, artificial
recharging of the subsoil with rainwater, massive

afforestation. The small portion of the entire propeosal that
was implemented was successful in reclaiming the land.
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Legislation to control ground water withdrawal was
considered by the Chief Minister of the state as
"politically impossibler,

It is difficult to understand why the Gujarat government can
find funds for the Narmada project that are several times
higher, andg Political will to implement the broject that 1is
S50  complex, but not find the funds and political will to
address this problem. The benefit to cost ratio is about
Seven, several times higher than the benefit to cost ratio
Oof the Narmada Project. The fertile land that would be
reclaimed is 6 Percent of the land to be irrigated - ang
potentially lost to salinity eventually - in the Narmada
cemmand area. The independent review team needs :o look into
this and Many other incomplete projects that deserve funds
but are denieq 50 as to finance the Narmada project.

9. A Case for Restoring The Lost Lifeline of Croundwater

India is running out of groundwater due to overexploitation.
"Hydrologists note that the long-term effects are probably
understcod, but until the water disappears, it is hardly

likely that1 anyone is going . to do anything about the
situation.n14

In Gujarat however, a11 water related Problems are blamed on
droughts. The boliticians hoid a belief that the Sroundwater
levels have fallen in many parts of the state because of
droughts. For eXample, in the Bhoomiputra debate, the state
expressed the following view for drinking water
shortages ,"..subsequently, during three Qr four
continuous droughts, Mmany . other villages came under water
Scarcity. Because of short fall of rains the groundwater
levels were lowered®.
S

This apparently, is a common view held by politicians who
@are unable to control the Over-exploitation, because

Mr.G.Gh?gh felt compelled to address this. view in his
article as follows:

"Very often than not the failure of monsoon is connected
with the lowering of the vater table and also the cause
leading teo the drinking water Crisis. The aguifer which
develop over the thousand 0f years cannot be depleted merely
due to the demand of drinking water. The avrice of man
resulting in Overexploitation of groundwater for so~called
development of g region either through water intensive
industries or cash crop has led to this crisis.»

Another technical articlel7 deals with this

issue as
follows:

"But then the question would arise why in recent drought

Years, the difficulties of drinking water has  been  op
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increase....the difficulties are on increase since Green
Revolution in sixties. The Green Revolution was ushered in
mostly by large scale activities of the Gujarat State
Co-operative Land Development Bank Ltd. The Bank earned
great reputation throughout India by its loan programmes to
farmers for tube wells, dug wells, diesel and electrical
pump-sets. The result has been there is over pumping and
water levels are going down in many areas. Criteria for
recharge for development of groundwater were adhoc in our
State and elsewhere at that time and there were not such
detailed investigations as available now. More over there is
too much of private development for which there is no
control. This phenomenon of decline in levels of groundwater
has been at the root of the drinking water problem which is
becoming more and more seriocus in lean and drought years.
Ingress of sea, polluting fresh waters in the coastal areas
of Saurashtra and Kutch, wells going dry, tube wells getting
defunct are some of the resulting phenomena which are
obviocus to see.n

As a result of the overexploitation of groundwater and
resulting lowering of water levels in wells, the number of
no-source villages have risen from about 4,000 in 1965 to
12,000 in 1987. Thus, the same government that watched
helplessly the robbing of the age~o0ld lifeline for Gujarat,
is nowv promoting this massive project to give only 1MAF
drinking water to 8,000 villages (the number increases each
time I -read about the project) instead of restoring the
age-old lifelima by imposing groundwater- control and
implementing groundwater recharge schemes. If in the context
of such schemes, it is determined by the independent review
team that temporarily, imported watcr is necessary to
recharge the aquifers, pumping water from a redesigned
Narmada project may be considered. But any import of water
from any Narmada project must be justified against the
substantial long-term gains that would result from restoring
the environment to its natural state from the degraded one
0f the present.
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10. A Case for Greening Gujarat

An article titled "Let's Green Gujarat" appeared in
September 16, 1991 issue of Bhoomiputra, written by
Mr.Vasudev Vora, an environmental scientist in Gujarat.

In it he suggested dense reforestation on 2.9 million
hectares in Gujarat stating that the resulting natural
recharge -and storage of groundwater would exceed the water
storage capacity of Sardar Sarovar. In comparing his
proposal to the Narmada project, he stated that the forests
are not only indispensable to the villages of Gujarat but
that they are more crucial than the Narmada project. Calling
his scheme Freedom Forest, he estimated its cost at Rs.29
billion, about a quarter of the cost of Sardar Sarovar.

Reforestation of all twelve districts of Gujarat which will
receive Narmada water 1is proposed to increase the forest
cover from its present average of 7 percent to about 33
percent which 1is the minimum recommended in the national
reforestation policy. It is pointed out that South Korea
reforested the land from a low of 6 percent in 1970 to 60
percent in 14 years. From the benefit-cost considerations no
other alternative can contest with Freedom Forest because
fundamentally it is natural and also nature's scheme.

An  erstwhile Governor of Gujarat was quoted as saying, "it
has been proven that the key to the productivity of the land
is in soil conservation in small watersheds by reforestation
--truly, in areas such as Gujarat and Rajasthan, the

scil/water conservation schemes need to be based in small
watersheds",

In a prior correspondence with Mr.vVora, the present head of
the Narmada project in Gujarat wrote: "Your proposai is
attractive; and = just as you suggest, desereves
consideration. While T did not get an impression that it is
as casy and as inexpensive as you state, the proposal
Certainly deserves consideration no matter how expensive or
difficult; since in the long run the solution Lo our problem

lies in 1%s:.my hearty congratulations for vyour sound
proposallt®

It is necessary for an independent review team to consider
such proposals without prejudgement based on  oast, ktire ar
difficulties involved.

1. Water Inventory of Gujarat and Narmada Watcr

Rainwater harvesting, land reclamation, groundwater
recharging, soil and water conservation measures, and dense
reforestation are alternatives to the Narmada project. None
of these would be possibie {f the rainfall Fo 08 DEIrEda | i

ard as insufficient as the SUpporters of the Narmada project

claim. Unfortunately, they do not define these terms fully
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or provide data with which to make a judgement on the
alternatives. Obviously, there is rainwater that goes to
vaste uncollected as shown by Utthan-Mahiti's and other
NGOs' work in Gujarat. Firm estimates of rainwater going to
waste in Gujarat cannot be made without conclusive studies
throughout the catchment area. However, based on applicable
studies made elsewhere and the preponderance of evidence of
flooding after each heavy storm, it may be safely estimated
to exceed the amount of water to be received from the
Narmada project.

The total gquantity of rainwater collected in ponds or
recharge pits increases with decreasing catchment area for
each pond or pit. In otherwords, smaller the catchment area
for each pond or pit, greater the percent of rainfall
collected. The map ©f Gujarat in Figure 2 shows isohytes of
average annual rainfall. The table provided under the map
shows a total rainfall of 105MAF. Assuming a 20 percent
collection of rainfall as runoff from a small catchment area
of 1 to 10 hectares, the total rainfall that may be
collected 1is 21MAF. Previously, we saw that the total
reservoir capacity created 1in Gujarat is 13ZMAF. Of this,
most of the water collected in Ukai reservolr comes form
outside the state, and possibly some for the river Mahi as
well. Deducting say SMAF from 13MAF as out-of-state water,
only about 8MAF rainfall within the state's border is being
collected.

The reservolr capacity of 8MAF for collecting rainfall of
the state is a very smali number compared to the estimate of
21MAF as collectible rainfall calculated above. About 14MAF
rainfall is estimated to recharge groundwater but access to
it 1is lost by many due to lowered groundwater levels.
Between the uncollected rainwater = and inaccessibkle
groundwater about 27JMAF water is lost from the system for
people without access to tube well or piped/canalied water
from the reservoirs. Access to this water must be restored
to all people for water scarcity in Gujarat to alleviate.
Tmporting 9MAF of Narmada water for fortunate few farmers in
the command area will not solve Gujarat's water scarcity.
Those areas of Gujarat, particularly in Kutchh, Saurashtra
and Nerth Gujarat, where there is no alternative feasible
for lack of sufficient rainfall averaged over a 15 vyear
planning cycle, importing of Narmada water would bhe
justified.
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D. Concluding Remarks

Gujarat needs to put its house in order before importing
water from Narmada river. This can be easily done while the
bresent design of the Narmada river basin development is
reviewed and revised with reordered objectives. In their
Plea in Bhoomiputra a year ago, opponents had only asked for

4 non-partisan national debate on all aspects of the project
in the following words:

"Then 1let us debate - on every condition, on all aspects of
the project, 1let us have non-partisan, national debate!
Open debate in Peoples' parliament .. If You are so sure the

dam is beneficial, then what is your objection to prove your
tase at a national level in an impartial forum? A soclety
which cannot tolerate free exchange of ideas, ..is not a
society, it is surely a jailr".

The government's response was as fOllOWSlS:
"There cannot be any objection to a debate on this issue.
All the details can be examined and verified. That this
issue be studied freely is my wish."

Unfortunately, the debate remained inconclusive for want of
technical details on both the sides. When confronted with
facts the Gujarat government has made necessary changes in
the allocation of water. For example, the 1MAF drinking
water will not be supplied to villages in areas of Gujarat
where rainfall is adeqguate for the purpose, and instead the
State plans to provide the same to the regions of Saurashtra

the Irrigation Commission. The opponents need to support
Gujarat's claim of just royalties for its crude oil and gas
that the centraz government has denied.

I am not familiar with political compulsions of each party.
I do not personally Xnow anyone involved in this issue in
India. I became faniliar with names of the opponents less
than three years ago. Having studied in a small way the
water situation 1in Gujarat, I felt their entire pPlea in
Bhoomiputra was very sound and appeared to be made for the
good of  Gujarat, not just for their cause whatever, it may
be. At that point I felt compelled to do something about
this dissue in the U.s. in as much as our tax dollars were
involved in this Project. That was the reasop for writing to
Mr.Bradford Morse in August, 1991, T urge you to make 3
strong recommendation to the World Bank to undertake an
independent review of all aspects of the two major problens
that exist; the water scarcity in Gujarat, and environmental
degradation of Narmada river basin.
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Lol decisions that are currently being made.

¢ We are. by defaull. passing these decisions
tlo others less capable. The question re-
mains: Have we advanced o a point where

a broad education; covering not only engi-
neering but also the humanities and the
other sciences, is beyond the reasonable
expectation of our educational system?

{ RaLPH M. HanseN, MASCE

New Pert Richey, Fla.
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This dam, on India’s Narmada River, is
located directly on a major fault. I have
waught ge;)logy for 22 years at a university
in Barodas in the state of Gujarat, about 650
mi north of the dam site. My familiarity
with the geology of the region indicates
that the dam safety should be a matter of
serious concern to all civil engineers re-
gardless of their position on large dams.

Prevalent geological facts about western
India are as follows:

! 23, 1970, an earthquake with 2 magnitude

Narmada fault further extends to the west
and bounds the southern Saurashtra Penin-
sula, where neatectonic activilies have
been observed.

An earthguake in 1966, with a magni-
tude of 5.0, hit a Koyana reservoir, further
south of Narmada Valiey in western India.
The area was considered seismically stable
before this carthquake activity. On March

of 5.4 hit the city of Bharuch, located on

The Narmada Valley is a rift vai_lc_v. The

the Narmuda fault. increasing seismic a_c_—_j

é?{ehab o Start on Williamsburg
Bridge™ (News, CE October 1931) re-
ports the §72 millien first phase is to be
completed by June 1994, after which the
5400 million replacement of the approach
and main span decks will commence. So,
Cafter spending $472 million, what will we
thave in 20007

The main span will still
dard, narrow lanes with no safety shoul-
ders. The constriction at the towers will
! continue to mzke the passage an exciting
% and harrowing trip. The replacement, in
kind, of two tracks of subway lines that run
in the center of the bridge will lock in a bot-
tieneck that now slows rush-hour com-

have substan-

})muters and creates rocking and impact
‘ siresses on the structure,

In azddition to the above-noted points,
the Metropolitan Transportation Authority
| has just begun seeking capital funds for a
i new East River tunnel to relieve congestion

on Manhattan-bound subway routes. The
i right course of action should have been to

build a new modern bridge and a subway
i tunnel to relieve the congestion.
‘ The federal government and the state
? should have stuck to this approach, instead
| of caving in to an expedient, politically mo-
[tivated solution that will set back needed

I
i ransportation improvements for decades

|
E WG Come.
[RWIN FRUCHTMAN, M.ASCE

Brooklvn, NY.

Fhe World Bank-supported dam project
! B B Sarovar is mentioned in “The
- Case Against” section of “The Debate over
i Large Dams™ (CE August 1991). The au-
' thor reports that the project is opposed by

i social activists and the local population.

as

{Circle 25 Roader Sr-rwca Coupcn)
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! tvity has been observed since these carth-
? quakes occurred,
E The west coast of India is bounded by a
j north-seuth rending faull The Koyana and
Narmada faul's rend east-west and inter-
ESE’C{ this major foult, Parallel to both of
| these are several north-south and eas-west
trending faults and fractures,

. Some say the Narmada fault is an an-
cient Precambrian feature that is probably
" healed. But there is evidence that shows a

|
i
|

; possible reactivation of these faults in the
;-—-—__m

current stress regime. These faults are gs-
sociated with seismicily because they are
zones of stress concentration rather than
zones of weakness.

Taking these geological facts into con-
sideration, the utmost safety precautions
should be taken. The World Bank has ap-
pointed an independent commission to re-
view the environmental and social aspects
of this project. The .concern over safety
warrants an independent review conducted
by a2 commission that includes engineers

i wsa
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| allow for unforeseen situations,

| versity researchers Is crucial:
U JOE AKINMUSURY, M.ASCE

and scientists.
AN, SHay
New York

fapraT;
Lttt

T n the December 1991 Members column,
£ Carl R Nelson should have been listed
as the current director of public-works pro-

grams at Holmes & Narver, Orange, Calif.

gﬁ nchors in the Desert” (CE December i
£1951) brings into focus the peculiar |
nature of the design, construction and con- |
iracling procedures of rock and soil anchor
projects, The authors rightly attributed the |
success of the project to the practical con- :
racting procedure adopted by the client. |
This procedure became a major motivating ,’
factor for the performance of the specialist |
contractor. Specifications do not have t¢ be ’
rigid to be rigorous and practical. ‘F
The anchorage industry, whether I’or;
anchorage into rock or tieback into soil, &
has many specialists who have succesded
(through experience on thousands of |
tiebacks) in developing vroducts and |
unigue procedures for getting the job done. !
Consequently,
ing straitjacket specifications that may not

designers must aveid writ- i
|

The knowledgeabie client should use ‘
performance specifications, thereby allow- |
ing the specialist contractor to contral the ‘
many variables involved. Most American

“clientshave problems with this approach

|
even though it has been adopted success [
fully ail over Western Eurepe. This attitude i
cin usually be traced te clients using con- ’
sulling engineers who are inexperienced in \
the peculiar design of such structures, or to l
public agencies that have rigid specifica-
tions, stilling innovation. ’
Also, designers must broaden their i
base of knowiedire, Thereis a need for re- ’
search into the mechanics of load transfer
from anchor o soil and the long-term per. |
formance of anchors in a corrosive environ-
ment. The cooperation of public funding

agencies (such 25 the National Science |

Foundation), specialist contractors and unj-

Lawresce Tock nolagical Unfversity
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contact may be tight or open with the weakest
members beign the agglomerate and red bole.

The geological investications for the project
commenced as far back as 1947, since then
complzte geological investigations have been
made for ihe dam site inciuding alternative sites
considered so far and other appurtenant warks.

The area in the vicinity ¢f dam is dissected
by eight fauits, - . .o Lo L

{8} Treatment of Geslogical Fault

| &evLy /S:m o, 1a%7

d?«%ﬁﬁ.—// FVPEIN /:; )

reinfercement stes|
17.5 crores.

end has cost abouyt 3.

{¢} Trealmen! of weak layers in Foundations

AT

A

Treatment for safely against sliding of the -

dam on argillicous sandstine layers on the
right bank and redbole layer on the left bank

was started in the year 1982-83. The treatment .

consists of excavation

of . longitudinal -.-and -

transverse drifts in required grid in the red-

The treatment for the river bed faylt was lakep

up in the year 1680. The fault ‘Zone  was
excavated uplo  elevation - -16.0 ‘m  in the
tpstream and upto -8.0 m in downstream after
carrying out obligatory pumping of water from
stagnant pocl in the fair weather river channel
and clearance of silt deposited during 14979
monsoon. The concreting of fault one was
faken up in March, 1981, The freatmen: of the
river bed fault comprises removal of the wenk
material in the fault and iis replacement by
concrete which is reinforced near its bHottom.
Photo-elastic studies boith iwo diamentional
three-diamensional determine the depth
of the fault zone plug which was around 2.0
{o 2.6 times the maximum width of the river
bed fauit. Detailed studies.have been carried
out by the CGeological Survey of India and the
State Geologists for last saveral years and
vam Design Review Panel. The issue regard-
Ing suspected activity of the fault and the
constructed at Sardar
Sarovar have been amply discussed at length
with eminent experts and consultants of india
and abroad. The concensus reached after
various discussions was that there is no
gvidence at present to presume that the river
bed fault is active. The possibility of significant
movemeant along the fault plans met within the
seat of the dam is rule out, as the length of

the faull is very short. 5

!
ana

The work of the fault zone treatment  was
completed in the year 1984, Comprehzansive
scheme of instrumentiation of . the concrete
piug was evolved in consultation with Cantral
Water and Power Rescarch Station. The treat-
ment of the faull zone involved 2.56 lakh mo of
precoocled concrete {with placement iemoera-
ture 8.0° - 12° £&/50°- 55°F and 53,000 lorng of

bole layer on the feft bank and in two individual
layers of argiliaceous sandstone on the right
bank and back-filling them with
Colcrete to provide grid of .. shear keys for
resistanc against  sliding. - Similar lype of
treatment has iaso been provided on ltaipu
dam, Brazil. Ths complete analysis for the
treatment of foundation was done for the spil-
lway blocks both by the conventional analysis
and Dy Finite Element studies. The studies
were carried oul in-house and werevetled and

concrete/ -

ckeved by the Dam Design Review Panel. The -

iment for the red-bole layer has

foundation trea
ted since June, 1986 and the

been comple

foundation treatment for the argillacecus sand- .

stone layers is expected to be compieted
before Jurnsg, 1857. The total cost of the treal-
ment is expacted o be -about Rs. 15 crores.:

4.3 Seismiciiy

The dam is located in a regfo'ﬁ' which has

experienced ssismic action with largest occu--

rence reporied In 1938 having a i ide
of 6.25 on the Richter scaie. The latest large
one felt was at Broach in 1970, The seismic
design parameiars for the Dam  have been

magnitude’

evolved by the University of Roorkes, Depart- -

ment of Earthquake Engineering which have
been subseguently vetied by the Members of
the Dam Design Review Pane! and other noled
Experts in this field. The
acceleration for the Maximum Credible Earth-
quake at the Dam site adopied is 0.25 g and
the design Basis for Earthquake Is 0,125 g for
designing the dam sections, as recommended
by the panal. ' ‘ '
4.4 Layout and Configuration of the Dam
Complex

The main dam will be a concrete - gravity
dam 1210 m leng, 128 m high and will requirs

effective peak’

A—5
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PUBLIC IWVOLVENEDT IH THE DECIZgICH-MAXIWG PROCESSE

Approved by the Professional Activitics Committes
- eoa July 185, le8d. :
appreved by the Commlttes on Polier Review on July 17, 1§86.
Adoptesd by thse Boaxd of Dirsction
on October 26, 12484,

Pelicy ==

It iz the Woiicy of the American Stsiﬂtv of Civil Engineers
to encourage its membe : vemant of dadividual
citizens and advocaoy making processss at
the local, stats, ’ muqard to engineared
proijects. ;!

I=sue

ot of enhauncsd awoaveaness of tha leong term

4 proejects of 2l Uvpes have cn the lives of
general concers for the envircament, o
ive balznce of aaturs, and an

itural resourcss have finite limits.

Wo are Lo
affects that an
individualas., T
racognition of -
undarstanding th
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Civil aenginears have a unigua raspgonsibility to develop
clear statements eof purposs, to illuminzte the costs and benefits
of Droposed public getiona, and to thoreby assist the general
publie in making better informed decisionz with regard to
ecgineered p;ogec;s.

Civil enginsers are therefore encouraged to seek appropriate
public inveolvemeant through

2. participaztion iz public henrvings

3. acrurats ezplanation of the conss
delzy;

4. complete prescentation and discusnzion of viable
alternatives

i. timeolvy and thorough public information programs;
at 8
aTr

gqusnces of project

With regard ic

&) enginearing impact
) nvirenmentsl impoct
c) =mociel impact

a) econonic impact
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S. conmpleta Presentation an

d discussion of the Y pe-
Projectn tltarnativa.

2 public servics

e information znd asg
Positions.

to aid such groupsa in developing their advocacy
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PROJECT PEER REVIIW

Approved by the Professicnal Activities Committee on January 8, 1989.
Approved by the Committee on Policy Review on March 10, 158%9.
Adopted by the Board of Direction on April 9, 1989.

Policy

It is the policy of the American Society of Civil Engineers to
promote and support the use of project peer reviews for projects in
the following categories:

o Projects where performance is critical ¢o the public health and
safety of large groups of the public using or affected by the
facility.

© Projects where reliability of performance under emergency
conditions is critical to national defense.

© Projects using new materials or techniques, projects
particularly vulnerable because they lack redundancy in the
design, or proiject types that have a pcor performance record.

© Projects that have unigque construction sequencing or a
short/overlapping design-construction schedule.

. Project peer reviews are initiated by the owner/client, the desicn
organization, governmental approval agencies, or others. They are
performed to address a defined scope as set forth by the initiating
party. A project peer review should preferably take place throucgheout
the design process.

Issue

Projects as described above are expected to meet extremely rigid
standards of performance. Project peer review is a separate,
important step in tha design process for selected projects to provide
an evaluation of design concepts and management to meet performance
cbjectives. Reviews by teams or individuals within the project design
team are not project peer reviews.

Rationale

Quality management of engineering projects is an important matter
at has received increasing attention, partially as a result of

Yy
ramatic failures and partially as a result of lesser problems in
c

ct

ok
censtructed projects.  Amncng the several conuributing factors, desicn
practices represent one cause, Project peer review 1s an extra

precaution that can, on those projects for which it is appropriate,
add a measure of increased confidence that the design is adequate.
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discussions. 8Uurvey of the Professional leaders has confirmed that
the concept has 8Uupport for Projects that ara Properly selected for
this additional step, within guidelines for Project peer review

émplzmantntion that the joint ASCE/ACEC task force has been charged to
evelop, :
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responsibility of, and urges, the stabte gevooruents to enact and fully

enforce dam safebty ctutes Jor &ll non-efstGiral daums to protasot the
itizans e Fodersl govarnment should

health and welfsrs of thelyr o

continue to take appropuis ‘he mafety of all federal
dams and federally zaow

ASCE endorses o the fo2llowing principles to
maximize <the safaty ez design, construction,

operation and nmain

1. . The owner of & dam hzare ho
saletyv.

2 Dam saflaiy
regular.y
all dams.
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analysis, desion
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4. 211 dam
engineering
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situations in @ n the pubiic interest could be jeonalt

and wiere economy musEd awnrentily  be subcrdinate
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The design for every new dam must be based on site
investigations and geological explorations of all affected
areas consistent with the importance of the dam, the
potential life and property hazards, and anticipated design
and construction problems.

Design criteria and standards for static and dynamic loadings
used for dams must be consistent with the importance of the
dam, and potential hazards created by the project, and must
reflect generally recognized and accepted modern practices in
dam engineering. Redundant and defensive systems must be
utilized to enhance safety.

Hydrological relationships used to evaluate project effects,
and to design project components, must be based on thorough
analyses of local and regional hydrolegic records. The

property in downstream areas may be affected.

Seismic hazards must be evaluated based upon the tectoni

regime of influence, and must consider levels of magnitude
and associated ground motions consistent with the potential
hazards created by the existence of the dam. While some
damage to the dam may be allowable, the dynanic response of
the dam must assure safe retention of the reservoir content,
The maximum credible earthquake (MCE) for the site should be

All phases of design and construction of dams, to be located
where failure could cause significant flooding in areas

geologists.

During construction of a dan, the owner is responsible for an
adequate program of inspection and testing to assure that the
work complies with the intent of plans and specifications.
When unanticipated conditions are encountered, personnel
responsible for design must determine appropriate changes in
plans and specifications.

During the initial £illing of a new reservoir, there must be
close control of the filling rate, where pessible, and
extensive scrutiny of the effects of the initial £i11 1 ne.
Rapid drawdown bProcedures for embankment dams should be

closely controlled by a qualified engineer to prevent
Possible slope failure.

design
. . ’ +
concepts, construction pProcedures and problems, as-built

drawings, project operations, and maintenance activities to

2

!
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provide bases for evaluation of changes subseguently observed
and background for study of problems that may be encountered.

16. A surveillance and periodic inspection program must be
performed for each dam, the scope and frequency of which is
consistent with the dam's importance, condition, and the
degree of downstream hazard. The periodic inspections must
ba accomplished by engineers and geclogists able to evaluate
observed conditions in light of design assumptions. There
shculd be baseline data, taken during and after construction,
to which all future data can be compared.

17. Older dam projects must be subject to thorough design
reevaluation on & systematic schedule, when observed
conditions of the dam change, and when there are significant
changes in the pertinent technologies involved in the design,
construction, and operation of dams. Reevaluation must also
be considered when operating plans are changed and when there
are changes in conditions in the vicinity of the dams,
particularly development of downstream areas.

18. For a dam that represents a significant or high potentiai
hazard to downstream areas, detailed operation plans to
protect public safely must be developed, particularly for
operations during extreme flood conditions when primary
communication systems may not function. In additioen,
contingency plans for emergency project operations,
notifications te civil authorities and warnings of need for
evacuation must be developed for use when the safety of the
dar is threatened. The plan should define areas that could
be inundated and should be ccordinated with the local law
enforcement and civil defense authorities.

19. In those cases where federally constructed danms ultimately
fail under state jurisdiction with regard to safety, input
from the state should be provided during design and
construction of the dams.

Issue

Public attention to the safety of dams among states has varied,
except for short periods immediately following failures. An extensive
inventory of dams in the United States has revealed thousands of dams
that are potential hazards to lives and property in downstream areas.
Under an inspection program performed under the National Damn Inspection
Act, P.L. 92-367, hundreds of dams were rated unsafe, either because of
readily observed structural deficiencies or because of inadequate
spillway capacities. This inspection program revealed a significant
naticnal problem in protecting the public from the dangers of unsafe
dams, but did not generate a public demand for remediation.
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Rationale

ASCE is concerned about dam safety because the construction and
operation of a dam introduce real elements of risk into the lives and
to the property of all who might be affected by the failure of the dam.
Often those persons do not directly benefit ‘from the impoundment.
Generally there is no direct recognition of being placed in jeopardy
and, because possible damages from a failure are speculative, persons
jeopardized have no legal recourse against the dam's owner prior to
actually suffering damages, except through 1limited statutory
proceedings, Thus, risks to other parties created by an impoundment
impose on the dam owner legal, social and moral responsibilities to
construct, operate and maintain the dam in =a safe manner,

In recognition of the distinct public safety responsibilities
accompanying dam ownership, most states have asserted their police
authority by adopting legislation to provide for regulation, in the
interest of safety, of the design, construction, operation ang
maintenance of dams within their respective borders. However, sone
states have no dam safety statutes; others have weak legislative
authority to enforce danm safety measures. A great numnber of stat-s
have not provided the manpower and funds needed for effect..e
regulation of dams in the interest of public safety.
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(1) Meteorological Data

(i) Revenue Remissions; K

(iiiy The frequency of famine or scar-
city, and

(iv) The availability of irrigation faci-

o lities.

> After considering the meteoroiogical cri-
teria, the.distribution of rainfali, the varia-
bility in rainfall and the adequacy of rain
fall the Commission has sought to identily
drought areas and chronically drought affec-
ted ;areas-.as follows :

- (a) Drought areas !

‘\

i Areas having 209% probability of
. . s rainfall. departures of more than
minus 25% from the normal.

5.7 (b) Chronically drought affected areas :

Areas having 40% probability of
rainfali departures of more than
. minus 25%.

= : They have further stated that such of
the Taluks, which enjoy an irrigation-of 30%
or more of the cultivated area should be
excluded from the list of drought affected

areas

[ = 7. 1t is'in this context that the theme of

i management-of available waters for drink-
ing purposes of human beings and their ani-
mals and for ratsmg crops by irrigation
comias Ve WHERRRERI TR T TR

! b

,r:, -'f"\‘l-' - e

Pnonhes for Water Use . ...,

e : E o
8. ln\such a planned management we

have to-fix up priorities for the different uses
of .available limited quantity of waters. On
deep consideration it appears the compet-

the_’

_ ing priorities w

ATTHCHMEY T 4

will have to_ be; we‘n'be!ow in
R RIS Lu1s,5~~

" the descendmg orde

24

poy gl o bﬂ
{i) The first charge on t e avanlable

scant water resources should ba the
drinking water needs of human
beings and of the animals raisec
and maintained by these human
beings.

The second charge shall be that
particular need which . wili gene-
rate employment opportunities to
as large a section of the drought
affected people as possible so
that they can earn money pOwWer
to buy food for themselves and fod-
der for their animais which can
be imporied . from surplus areas.
Such income generating avenues
may be by way of labour intensive
industries (cottage, home, small
scale, medium scale or major),
handicrafts, village industries con-
suming little water. . '

(i)

The third charge shall be for grass
farming, tree farming, animal hus-
bandry like sheep, pig and poultry
farming, which deo not require any
one particular type of food or
fodder but can survive and thrive

material, bushes and
These will give income
opportunitics  to  the

(i)

on waste
shrubs.
generaling
people.;

(iv) The fourth charge shall be grow-
ing hard food crops which can sur-
vive long spells of dry weather

.  without wilting and = can flourish
even on ill-distributed . scamy rain-

fa!]

9. Talking about tree crops in Karna-
taka it may be pointed out here that casur-
ina plantations are expanding fast in seve-
ral areas which serve the needs of firewood
and also provide long poles for such pur-
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HE VILLAGERS in Sau-
rashira pride themselves
on their hospitality. No
visitor to this western corner of
the country is allowed to return
without having a cup of tew and

hoine-made snacks. BBut e
times are changing. and serving

Coastal Gujarat is grappling with a

man-made environmental disaster:

1.2 million hectares of fertile land
has turned salinze, affecting over 1.33

million people int 779 villages.

continued to use it for wripating their
ficlds. ruming the top soil.

Environmentajists  like Lavkumar
khacher had sounded warnings of disas-
ter over a decade ago, hut his was a voice
in the wilderness. Khiacher says today
with some bitierness: “When we warned
people, they laughed ut us and dismissed
us as Idealistic dreamers.”

Consecutive droughts from 1972 to
1974 led to the water table falling further,
and the sca water flowed in. Wells in
villuges like Adri, Sutrapads. Dhamlej.
Antroli and Shil registered & staggering
salt content of 10,000 parts per million
(prMm). Water becomes undrinkable after
600 prM and unfit for irigation after
2.000 prM. Sea water hasa salt content of
30.000 to 40,000 rem. Predictably, crop
yiclds piummeted. In the arca between
Una and Mudhavpur. the mango yield fel!
from 40 tonnes peracrein theearly 1970s
to20)1ennes. coconut from20.000nutsta.
#.000) per acre, bananas from 19
te¢ 10 tonnes, sugarcane from
110 to 55 tonnes and bajra from
2800 kg to 1.400 kg. Farmer
Kana Barad of Badalpara villape
in Junagadh district ruefully ex-
amines the sickly-looking jowar
in his fields and voicesa common
local sentiment: “Only God can
help us now.”

. " Land prices have fallen dra-

tea has become w problem in
many of Saurashtra’s villages—naot be-
cause the villupers are any less haspitable
but because tea canno! be made with the
saline water wvailable in the arca as it
spoils the milk.

Coastal Gujarst is grappling with u
man-made environmental disaster: 1.2

“million hectares of fertile land stretching

far 1,059 km between Bhavnagar and
Lakhpat has turned saline. affecting over
1.33 million people in 774 villages. Thearca
between lina and Madhavpur is the worst

- affected. with salinity ingress recaching 11}

kminlandandaficcting 1 20 villagesin the
Junagadh and Amreli districts.

The residents of the area had never
dreamit thatsuch a fate would belull them.
In the 19605, Gujarati pocts had been
inspired toowrite poems on this tush arca,
callingit “Lili vager ™ tgreen ereepers, The
arca wias dotted with prosperous Trail
plantations and fields of suparcane wud
groundnut. But now. for milesonend. nol
ablade of prass grows and the reassering
beul of diesel pumps hus been replaced by
a deathiy silence,

Prasperous furmers have been lorced
to leave their ficlds and become meniat
labourcrsin nearhy arcas. Lamenis Baval

Sidi. whaose four acres of tand in Miyani
village of Junapadh district was blighted
by saline water: "My land is useless. No
onge wants to buy it and | have been
reduced to a fabourer.”

Ironically. coastal Saurashtra’s lertil-
ity contributed in no small measureto this
distressing state of affairs. In the zeal to
usher in a preen revolution in this fertile
tract, the state Government in the mid-
19GUsliberally cranted loanstelarmersto
install irripation pumps. Soon 4n aston-
ishing 90 per cent of the liclds had diesel
pumps. The withdrawal of groundwater
increased Hvefold. Cropslike suparcane—
which require large amuounts ol waler—
Hourished and sugar lsctories sprang up
in places like Talala.

Jut the revolution upset the delicate
bilance of natdre. Rainlall used torepicn-
ish the water table and thereby keep sea
waler at bay. But the massive withdraw-
alsofwateried toasteepdropin the water
table, und seu water seeped in. in 1974,
Munprol's wated table wag 22 teet below
thesurface:todayitis4 0 feetand the wells
an the const have become brackish,
Worse. many farmers realised (oo fale
that the water had turned brackish and

matically. whentherearebuyers
at all. Prices in the mid-1960s used to
range up to Rs 25,000 or mare per acre.
but now most land goes abegging. “There
areno buyers,” says furmer Naga Narain,
whose fwo acres lie barren in the hot sun.

Some cultivation is stili possible in
many places because the farmers depend
on the rains to provide one rain-fed crop a
vear. Many farmers have alsoswitched to

- crops like eotton and groundnut as these

need 80 per cent less water than sugar-
canc. bananas and other {ruits, But even
one crop @ vear is olten not possible,
beenuse the monsoons fzil, as happened
this year. Some. like Laka Rana Vala, pay
o heavy price when this happens, Vala
had sown 370 kg of wheat. resting hix
hopes un the monsoon. Today, he is a
broken man, and his torn clothes and
guunlcheek-bonestellthe taleof a pauper
cven thouph he ownos 10 acres of land,
Polurama Barud talks nostalgically of
the time his parents in Adri used to grow
fruits on their six-acre farm. "1t wasver)
prolitable,”” he recalls but now. the feldis
used 1o prow onlv one crop of rain-fed
groundnut. And it speaks vohumes that
among the "happiest” farmers in the arca
today is Varjung Barad, who owns two

[N EHA ST ERAA ST I TEH B



acres in the same village. His groundnut
crep fetched him Rs 4,000, enabling him
to make a profit of Rs 1,000. "It is
ridiculous to think that I can be happy
with earning such a smalt amount in a
whole year, but 90 per cent of the farmers
lost everything they sowed,” he says.
Driven by poverty, most of the Adri
villagers desperately want to sell

andirrigating over 10,000 ucres ofland in
Junagadh and Jamnagar districts.
However, ull thisis confinedto the 160
km belt. The rest of the coastal area still
cries out for attention. But a senior state
government official offered little hope:
“Finances do not permit us to even think
of what we can start doing in the other

Map by B K. BHARM.

potable again, But with the faifure of the
monsoon, salinity levels had once again
shown an Increase last month. Says
J.F.Mistry, irrigation secretary: “Our
projects can only be successful if there is
enough rain. We cannot fight nature.”
The situation is likely to get worse in
the coming months as none of the
checkdams now hold water, mak-

thelr cattle butrefrain from doing so
for fear that they will end up in the
slaughterhouse, Says Barad: *'Bull-
ocks have been the mainstay of our
iives. If they have to die, let them die
in our courtyards.” Many farmers
have begun migrating in search of
work. But others, like Kanabhat
Haridas. refuse to consider that op-
tion: “We were born here and we
will die here. How can we leave our
land behind? All these years it gave
usso much.” Haridas sold his family,
jewetlery last year for Rs 5,000 as
there was nothing to eat.
AwaKening to persistent

PAKIATAMN
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ing sea water ingress inevitable.
And since the rock strata all along
Ll theSaurashtra coast are of miliolite
4 limestone—{ull of cavities and very
porous—water casily flows in. But
10 km ahead, the formation ceases
and non-porous rock checks sea
water ingress. And a checkdam in
Visenvel village in Junagadh district
wards off sea water while stopping
theriver water fromflowingintothe
seit.” Turmohammed Daud, who
tives near the checkdam, says his
wheat crop is now flourishing, "'If

moresuchdamscomeupthousands
of farmers will be freed from the

compiaintsfromvillagersin Sau-
rashtra. the state Government
appointed a committee in 1974
under the then chief secretary
HK.L. Capoer to go into the
complaints, The report unequiv-
ocally stated the only solution
was to artificially recharge the
subsoil with water. The catch:it
would cost a staggering Rs 65
" crore just to reclaim the 160 km
stretch of land between Una and
Madhavpur. So the report was
shelved. But as the salinity prob-
lem got worse, another commit-
tee was appointed In 1978 under
Capoar's successor, K.Shivraj.
This committee recommended

curse ol salinity,” he says.
Rather late in the day, the

not to permit any more well
energisation in the coastal zone,
and the land development bank
and comimercial banks have

lounsfor buvingmotors. But this
is hardly ecough. Capoor and

islation to prevent farmers from

possible to tell a farmer that he

bunds on rivers, artificial re-

charging of the subsoll with water, mas- |

sive afforestation apd other measures—
and the cost had escalated to a whopping
Rs 800 crore. The Government fnally
started moving in a small way—a Rs 36
crore planwasdrawn up, with Rs 24 crore
coming [rom the World Bank alone.

A spate of construction is now under
way in the area for erecting 150
checkdams, rwo tidal regulators {to pre-
vent sea water from entering dry rivers
Juring high tide), and bunds across rivers

Afacilitate water storage. while an affor-

slation drive is on.along the coast. The
most ambitious project is the Rs 6.27-
zrore Medha Creek project—a concrete
sund Lo prevent the sea from flooding flat
and. When completedin 1990, it willalso
aelpstore §.340 million cubic fect of fresh
vater, thereby recharging the water table

Construction at Medha Creck:
ambitious project

areas,” he said, Officials are also sceptical
abouthow the Government is going to get
the Ks 800 crore it needs for further
conservation work, and the fact that this
is the first time in the country that such a
muiti-disciplinary eflorl_is under way
makes the going even tougher.
Butthelimitedeffortalready made has
starled showing resuits. The Irrigation
Department—which has been closely
monitoring  salinity levels in 1,500
wells——indicated that 15,000 of the one
lakh acres affected by salinity had im-
proved. and larmers had started cultivat-
ing them. Salinity levels in wells near
bunds or tidal regulators had dropped,

and wells in 35 villages had become
d L

becomes £t for irrigation pur-
poses, but il the farmers start withdraw-
ingtoomuch we willhavetheold problem
again en our hands."

Water legislation is one solution, but
as Chiefl Minister- Amarsinh Chaudhary
pointed out it will be politically
impossible.” The multi-dimensional plan
for all of coustal Gujaral seemns equally
unlikely  because of the state
governmenl's shortapge of funds. Said

Government has also decided®

been restrained from advancing -

Shivraj had called for water leg- .

drawing excess water. "1t is im- .

P

should use water sparsely asthat :
would stunt hisprofits.” laments:
geologist Anil Bhatnagar, “The .
legislation willensure that water-

Chaudhary: “We may need about Rs'

1,000 crore to control salinity for waich
we will have to ask the World Bark for
loans. And we do not know whether such
a hupeloan will be possible.” And there is
no third solution in sight at the moment.
Inthatsituation,thethousandsoffarmers
in Saurashtra may be [ated to see only
mirages of fresh water.,

——HRAMESHE MENON in Versval and Porbandar
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