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: Much as 1 nreghet the unfortunate delay in {inalisding
the Repont of the Working Group for the Envinonmental Appraisal
of the Terri Dam, I am constrained to relate it to oun inability
to obtain data on aspects of the envinonment considered essential
§on a professionally meaningful envinonmenial impacit assessment.
The delay in submission of the National Geophysicaf Research
Institute (NGRI) nepori on the Marh fault is comparatively Less
v Ampondant ag Zhe NGRI had 4in February 1986 indicated its 4inability

to undentake the siudy, and earfien had submitted a more general
analysis on "Earnthquake Risk Lo the Tehni Dam", The Interim Repont
submitied on 31s% May, 1980, within 3 months oé Lhe §inst meeting,.
very clearly identified the Working Group's leloled “n
the areas 4in which additional data was essential, and Listed measuie
which should be Zaken to minimise Lthe hardship Lo those ousted
gnom thein traditional homes, and the Local people whose
social and economic fabric was going Lo be torn apart by the

. dmpact of a massdive structural altfernation of the environment and
the entny into the area o4 a Large Labour force.

2. . The Repont shows that almost nothing has been done

to impLement recommendations in the Interim Report on non-
technical areas of envinronmental concern such as effective
afforestation of Lthe catchment area, soil conservation measunes,
improvement in the approach Lo rehabifitation of oustfees,
inditiating Local development and fraining for the wellbeing

04 nesdident communities and developing an effective Public
Relations programme Lo creafe gheater public confidence in the
profject. This L& also the case for environmentally significant
technical matiens Like the refusal to undentake and incfude 4in
Lhein caleulations muliiple point siltfation measurements upstream
of the dam site, failure Lo increase the data on seismicity
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grom additional Locatdions, monitoring of sedsmic activity of
faults within 100 kms of the Tehnd Uam, collection and analysis
of gravity and magnetic data on the prominent Lineament passing
near Hardwar and ignorewihe nrequirement that the emvinonmental
impact had to be 4integnrfited with consdidenration of the
environmental implications of all development programmes in

the aﬂea,é&cep gor progorma details on water resounrces developme-*
profects there Lo o veoponne. .

3, On the basis of the present policy 2o consider the
perdiod for environmental evalfuation only when from the Lime
all the data 4is made available,the Deparimenit of Envinonment
0f Forests would not have begun its assessment of the
envinonmental Lmplications. 1 reghet having Lo recond my
considened view that vintually no impontance has been given
Zo the many vanried and significant aspects of the complex
relationship between the construction of a high dam on one

0f the wornld's most importani nivers and eithen the human oy
natunal envirncnment upsiream and downstream of the Tehni Uam,

4. ' The present Minister of Enengy Shni Vasant Sathe,

has mentioned that all project costs are considened but not

Lhe human factor, This 48 conspicuously 80 in the case of the
Tehni Dam Project,despite very clear-cut necommendations in

'*fz&éﬁlntekiﬁfﬁépb#%;*ﬁNd?ﬁ&@ticuzaﬂ*é&ﬁﬁ%t“wuﬁ*ﬁéé&ikéd;jaat

a modicum of humanity beyond zhe application of colonial
bureaucratic noams,and some sLight undenstanding of Lthe socio-
cultunal andeconomic patitern in hill villages. Apant from the
distocation of Local Rife styles which is considerable, the
oustees are uprooted and, afmost Liftenally, scattered on a
dust heap. The hill village is in its own way, an integrated
entity under a pradhan with some considerable authority and
nespect-fon the panchayat. Much of the subsistence i8 within
the system without much connection with the money economy,
Except where there is considerable nesistance ,villfage groupings
are broken up and the oustees thnrusi helten skeliten intoe ithe
cash economy. Thenre are ceatainly avenues o earn, but in the
resettled areas they have Lo pay for everything even {uel and
water, School and bus, ete., The houses provided are unsuitable
and the fLand routinely sub-divided. What an oppontunity has
been Losi fo evolve an imaginative new village format in the
nesettlement colonies and ensure nefocation by viflage and adten
effective proparation of fhe area and the training for ocustees
1o ecase #eadfustment, 1 have given the Membern-Secretary a
photostat of an inpovaiive profect by Shri Pawar Jain to

plan a nesetilement colony for Tehndi oustees, but which can
rneadily have much widen application for both fon nesettlement
and an approach to the idea of an enengy self-sufficient village.
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5. Since hydro power and the irrigation potential maindy
benefil urban and indusirnial cenitnes and Largen Landownens at
the cost of the furlhen impovendishment of the peoples in the
Himalaya, nalionalpolicy should,sunely, requine that a |
percentage - 5% tol0% of the profect cost depending on its

s4ze ,4hould §inst be allocated for effective development of the
hifk anreas - and, indeed, in all areas where there is social and
environmental disfocation as a result of development projects,
The exdisting hikf devefopment fund allocations could then be
augmented, focal confidence and participation increased and the
fast Lincreasding migration to urban areas and agricultural
encroachment in forest areas neduced.

6. This may be reaching ouz, but it is Linked broadly
with Zhe envinonment, The more dinectly physical environmental
4ssues were clouded by the project authornities concentration on
onfy the impact of the Tehrdi dam, though a policy decision
requined integrated consideration of the accumulated impact of
devefopmeni projects which continue to adversely affect the
Himalayan ecology and are inescapably Linked with zhe
environmental aspects of the Tehri dam and other water
hedources projects. - Lo S

Bhawan to considen follow up on the Lntenim necommendations of
the Tehndi Dam Working Group as well as {ssues nelated to ihe
cumulative environmental impact assessment of nivexr valley
projects in the Ganga Vallfeys 1+ was attended by the U,P,
authorities and the Wonrking Grioup,chaired by the then
Secretary(Environment). The meeting took a definitive
decisdion that it was not feasible to considen the environmental
implications of Zhe Tehnd Dam in isofation. 1t nequined an
<niegrated approach which considened the environmental impact
0§ Zhe muliliplicity of water nesources projects, and also

all otfher plLanned and proposed development schemes in the area
to be consdidened simultaneously. 1Its contents were not
considened nelevant at the instance of the TDP and its
advisers, bui as they represent a clear ruling on Government
policy, they have been included as Annexure 13,

H A similar approach resulted in indifference Lo the '

NGRI nepont on "Earthquake Risk to the Tehni Dam® untif the
Last day of Zhe meetings, and Lo the inclusion of presentations
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of data §rom Zhe Planning Commission neport prepared by

Un. Valdiya on the "Environmental Impact of Water - ResBurce
Development in the Himalaya - Physical Aspects" as it was only

a set of papers presented by diffenent individuals, and the

views of Dr., Hansh Gupta of the Centre for Eanth Sciences
Trdvandrum on the grounds thai he had no expentise in seismology.
Since centain pontions nelated directly to Zhe nelationship

0f Lhe Tehrd Dam to the environment, a brief mention 45 now
included. Dr. Harsh Gupta's points relate dinectly fo zhe
Locations of high dams in the Himalaya. He has pointed ocut

in a recent talk presided over by the Ianigation Secretany that
alf the eleven Himalayan neservoirs : Bhakra, Pong,

Thein, Pandoh, Kalagarh, etc. have a threat from naturafl
eanthquakes as 4in the past earthquakes of magnitude 7 to & have
occurred in their vicinity 80 "we have 2o worry about an earlhquake
04 the magnitude of Zhe one at Kangra"., He ddds that "we

do noi know when it will occun from 1951 onwards we are not
‘having much aglivity but that does not mean that the status

- will continue,

9. Dn. Gupta has also provided an insight on how statistics
presented differently change thein significance.,
The information that cut of about 425 dams onLy 15 have shown
resenvodn dnduced sedsmicity 45 reassuring.  Dh. Gupta makes -
his podint differntly. "Wonldwide statistics have confirmed
positive cornelation between height of the watern column 4in the
nesenvodin and RIS, For example, 6 ouf of 20 reservoirs with
heights between 150 and 250 metens have witnessed RIS, 4.e. 30%.
Whereas for resenvoins having heights between 90 and 120 melens,
RIS has been observed in only 6% cases. Therefore, the alternative
0f small hydroelectric projects should be very seniously
considerned”. This taked on ghreater emphasis when related %o
the NGRI nepornt on the possibility of 3 mafor earthquakes 4in the
area during the £ife of the Tehrni Dam, and the downstream dmpact
0f the vasl body of water neleased consequent on thein destructive
Ampact on the unstable mountainssides.and adds weightage to
the Repont's emphasis on mini and micno profects.

io. Hydropowen proponents in India have not attached

much {mportance Zo such economical, envirnonmentally sound

quick gestation projecits, despite a Planning Commission recommen-
dation on Zhis, some years ago. In shanp contrnast,China was by
1983 genenating 8500 MW of hydropower {rom micho and mind
profects, and 48 adding 1000 MW every year. Much of this 4is

for runal electrification with resultant decentralisation,
neduction of Losses and the cost of trhansmission Lines.

Some work has been done. By chance,membens of the TPS .
Envinonmental Appraisal Commitiee Learnt that the Haryana State
Efeciricdity Board's neponse to delay in the upstream dam had
decided to harness 360 MW power faom e of the nivenr and canal
dchemes, Seen | in the context that the Tehri Dam Project
proposes an instatled capacity of 1000 MW against the §inm powen
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supply of cnly 346 MW . This scems a poon retunn fon the
masdsive invesdtment and social and environmental dislfocation.

11. . From the above malendial and Zhe contents of the Report
there 45 a great deal more Lo the planning of a dam than its
technical design parameterns on even the standand cost benedit
analysis. Thene 44 global support fon the view that benefits
are {nvariably exaggenated and anre seldom attained and co-41s
and consequences invariably undernestimated, UDinect effective
socdial and environmental costs have never been considered.

Any study of major watern nesounce profects will bring this

out in the Indian situation. The Tehni Dam is now estimated
at slighthover RS, 1000 crones {1983 prices). Any effective
cornrectioh of the many environmental aspects identified within
the timited data avaifable indicates that the present cosits
will be oven Rs. 1500 crones taking even Limited inflation
into consdideration , the final project costs will not .

be Less than Rs. 2500 crores.  This excludes ‘the cost of
- Znansmission Lines and all the subsidiarny activities 1o utilise
the waten resources available ‘§on-etles purposes. Thexre

has to be a much more intensive examination of cost benefit
and Lthene 44 enough natianal and international experience

including the social and environmental costs, mafor waten
resounced projects ane no Longer economically feasible.

This 48 noi just in Zechnological cosit/benefit considenations
alone but includes, as indicated in the Repont, the {act that
the social and health costs can exceed the notional and
actual benefits. '

12. The question of dam safety was set aside in the discussior
but it ecan become very significant in the future. The Registexr

0f Larnge Dams Listal554. There are many more under consideration.
There have been some hazardous situations and the Morvi tragedy

45 4dLEustnative. Therefone,thene is need for measurnes o

ensune thai there 4is continual monitoning and management s0 as

L0 prevent any pantial or total failure. Already there are

cases of substantial damage to down-stream communities f{rom

small dams. Anything simifan fon anyone of the Large dams,
pariicularly those in the Himafaya, would be catastrophic.
Parfiament might considen Dam Safety Legiéfation. 1 have didentified
a tentative draft Act which is with the Member Secretdry. 14 may
serve as a basis forn consdideration,

(Contd.../-)
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13. In case this is consdidened too notional, 1 give befow
an infeanational comment:
"The necent 8&ip duning consiruction at Cansington dam,
England, a rolled §i&f dam with a clay core and a
clayey foundation, makes us question whethen geotechnical
knowledge and experdience 44 adequate, on if it is cpplied
propenly when this and othea incidents occun, The
extensive geotechnical and s0if mechanics feaching and
nesearch in the Last three to four decades should
enable dams on difficult foundations Zo be safe.
Penhaps some of ithe nesearch on  topdics such as
dam break anafyses, nisk assessment and similarn post
construction matnices L8 diverting effort away §rom
Zhe mone basic nesearch and engineending wornk requined
on factors of safely. This question of dam safety
$4LLL continues Lo exercdse engineend in every country
. whene majon dams exist. Never a year pasaes 4in which
sevenal incidents or failur8sdo not occur, and 1954
has already produced several cases which will provide
o case hisfornies and statistics, if nothing elae”,
Thene 4is a nefevant nesponse to the basiec question:
"Ane engineens designing safer dams? Papens have
quoted statistical studies of dams in recent decades
compared with ofder ones, and there is no doubt that
modenn dams are safen than ofder ones. 14 the vast
" majonily of dams are safe when constructed, why arz
thene still cases wherne failure occuns? The answen
must £ie 4in human knowledge and ability as exercised
in any particular instfance. In other words, earorns and
mistakes can occur and Lack of experience and application’
Leads Lo an unsuitable sofution for a panticular unique |
Location." ' - ' '
14. The Working Group recognised Lhe urgent need Lo augment
Zhe national energy poteniial by harnessing Lthe bountiful
Himalayan waten nesources. Concern centred on Lhe known
instability of the hiflsides, the extensive deforestation and
the Location of the TD in a highly sensitive seismic zone,

all of which are envinonmental factons which could have ghrave
consequences pon the TDP and upstream and downstream communities,

15, On the fast aspecl there was a deep difference of
opindion within the Working Group with emphasis on technological
drive fon devefopment innespketive of the critically impontanit
human and envinonmental consdiderations. This Eentaibuted

to delay 4in jfinalising the Repornt. Inevitably, it forced a
Loning down o4 the environmentally based Less technologically
measurable factons and Led o the compromise, after

many meetings, that the Reporit should represent a consensus
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view, and that the Working Group would noi make a dedinite
recommendation on stoppage of wornk on the Tehni Dam despdite
Lhe fact thai some membens favoured this at the time of
finalising the Intendim Repont in 1950,

16. The environmentally ondiented membens questioned the
assumed Lechnologdical infallfibilfity. They consider that the
4inadequate data presented only adds to concern that thene

As a major nisk elLement in the condition of Zhe

environment of the Tehnd Dam, and the Likfihood 04 a mafon
earthquake in the area. 1In their view, there ane thnee basic

conclusions:

(£) that, envitonmentally, ithe Tehri Dam sife is not
suditable fon a 260.5 m high dam;

{44} that, the TOP design parametens should be ne-examined
Lo see how the expenditure incurned afready can best
be incorporated in a nevised project either with a
Low dam on through a modified run of the river profect; and

. ~~ 1££41f”zhé$*m“-dataé££d~étudywoﬁv%ﬁﬁy%ﬁ?{#gﬂmgﬂiqéaimn@gzxag-

-“3%5554”9“Pﬁﬁyeﬁiéfﬁhd?fhaéE“ikmthé*pﬁdnningwand“meﬁe;
mentation stages be undentaken, ungently, o seduce
Lo a minimum and deterioration of the human and natural
environment and ensure the security of downstream
communities. :

17. I confess that my experdience in this case

as Chairman has been harnowing and distressing. 1 have chaired
Annumenable committees and groups in India, and in other parts

0§ the worfd. 1 have never encountered such an unbend.ingly
dogmaiic approach to all issues ,which were not positively

gramed Lo ensure continued work on the Tehni Dam ,whatever the cost
Lo the envinonment and public funds. This {s& zthe §inst detailed
environmental assessment of a major water résource profect which
could have made an importani coniribution. Hene also, an
opportunity has been Lost 2o consider the Largen Long team
national interest in harnessing the water nesources polential

of the Himalaya, ensuring the economic wellbeing of the impoverished
hill peoples, and, simultaneously, conserving Zhe environment

for sustainable development and the future agricultural potentiak
of Zhe rich s0ils of the gangetic plain. ALR 0§ which,is
Lthreatened by the unidimensional drive fon devefopment without
environmental considerations, 1 have from the ouiset held the
view 2Zhat work should be halited on the Tehni Dam but fLacked an
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adequate -data base. Now, I consider this is essential

a8 At 44 clear that the exifensive environmental recommendations
will be Largely ignored as they were in zthe case 04 those in
the Intenim Report - many of which axre nepeated &.ix years agiten
they wene Listed, and thenre is enough data to duppoatl this view.

15. Even 4f the information Linked with these views is
only manginally negarded, there has to be a much more extensive
examination 4in the case of the Tehrni Dam. The gravily of any
failune 48 multiplied immedurably because of its Location

above Rishikesh and Handwar. Who wiff be ready 2o nespond fo
futune genenrations for ithe most appalling consequences of any
possible ennvr in planning, ox miscaleulation, or, the incal-
culable disastens following a mafor earthquake in the area?

With kind negands,




SYNOPSIS
1. Tehndi Pam Project, a 260.5 m high earntih and RockfiLL dam

across riven Bhaginrathi downstream of Tehad Lfown Ln Uttar Pradesh
with an instafled capacity of 600 MW was approved by PLanning
Commissdion in 1972 af a cost of Rs. 197,92 crones, Admindisirnative
approval was given by Goveanment of U.P. in 1976, The work on

the investigation and ingrastructurne stanted in 1972, The
construction of the main works for the profect began in 197§,

The nevdised profect nrepornt for the same height of dam with an
installed capﬁcizy of 1000 MW (éaviéedl has been cleared by CEA

£ CWC for R&. 1066 crones (1983 price base) and is at present

with PLanning Commission fonr appnovatf The wonk 48 4in progress

_and the @*P@Fdii9¢engpﬁo.”“ﬂ@ﬁ_fqﬁﬁ]éﬁ_34#,?95.¢4Q1¢5¢w o |

2. " The Tehndi nesenvoir wilf submenge Tehnd town and

- 23 villages. Anothen 72 viflages are also gaatiazty affected,
Anvolving 12000 unban and 34 rural people. The urban

population 48 being nehabifitated at a new town being develfoped
close Lo the neservoir, The rural population {8 being rehabilitated
mostly 4in Saharanpur and Dehradun disirnicts. ALL displaced

famifies are beding given mindimum of 2 acres of Land ox mindimum
Rs.40,000/- as cash compensation depending upon theirn option,

The few femples, mosques and other places of wornship being

affected wilf also be rehabilitated in consultation with Local people,
(Contd.../-)



3. Responding to public concean and the accumufated

protest of Local citizens of Tehndi Garhwal, the Late

Prime Ministen Mrs. Indina Gandhi dinected the Depaniment
0f Science and Technology fo examine Zhe envinonmental impact of

the Tehnd Dam. Holding its §4inst meeting on 3nd March, 1980, Zhe

Wornking Group submitfed an Interim Report Lo Governmenil on

318 May, 1960.
4. In facing the §4inst significant effort to gssess the
environmental Aimpact of a majorn water nesources project the
Wonking Group found it Lacked adequate data. 1Its deliberations
...... }Lgéu,zung,(_n ;de.n;{ég;n‘g: L_té &aq-_uu-em ents gon additional datay
1t also placed considerable emphasis on the human problems
Linked with rehabilitation and the impact on Local people of a majoa;
watler resounces develeopment project. 1In thé 44X yeans since |
May 1980 tittte, <4 anyihing, has been done Zo nespond effectively
to the human and environmental aspects. The emphasis has been on
technological infallibility and a tendency to consider
environmental consideration 04 secondary 6igni5icancz’though sdhont
Lenm prosperndty with a degraded envinonment would be counten
productive. The neligious significance of the Bhagirnathi riven

and Zhe vital impontance of the Himalaya for the present and

guture wellbeing of the Indian people nrepresent
(Contd.../-)
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sdgndificant factors Ln any examination of Lthe environmental
aspects of development pfanning 4Ln the Region. The collective
detenrioration of the Himalayan ecolfogy nrepresents a thareat fo
our couniry's capacity to feed T1000miLeion people by the tuan
of *he century, Developmeni has imperifled its mafestic
environment, The challenge Lies Ain utilising Lits resources
whife preserving Zhe timeless herditage of the Himalaya.

5. Detailed geofogical and geomorpholfogical studies have
revealed the exdistence of a Lange number of faulits in Zhe vicindity
of the Tehni Dam site, 4including a majorn xiven bed shear zone
and the deep seated Marh {aait befow gthe dam site. The Working

Group agreed © . the existence of the {inst was not establfished,

 ”Thé NGRTm£ﬁdépth”5tadbi£LiHéLMdiﬁ'5
but it.4is now conaidaﬁed that it cannot be consdidered as causing
a maforn eanthquake 4in 6dtune, though "the sedismic status of any
fault {8 always subject fo altfernative inzeapnezétion and
heatthy gcientiﬁic contnovenéy". The rock sitructune has been
analysed in detail and all the faults Listed are taken as
active, Geomoapholical studies have been Limited fo examination
of the rim axrea Leaving the Wonking Group without essential
detaifed data on the condition of the considerable, degraded and
heavily deforested catchment which has only 15 to 20% {orest
cover, In particular the absence of data on s0il erosion,

sfopes stabifity characteristics in Lfhe catchment, genetic

(Conzd.,../-)



| study of Landslfides, with identification of those which are
active or Lnactive, and Land s&ide zonation, provide onty a
Limited {ramework for effective assessment on factons which
possibly have a critical impact on the Tehni Dam. However,
the combination of many different elements Lincrease erosion
processes and siltation problems Lif unchecked "result in
siltation beyond contnol®,

6. The combined studies of the Wadia Instifute and
Roornkee Undivernsdity on zhe resenvodn nim stability shows that
there L8 An future no dangen of slope {ailure on wave action,
but this does not eliminate possible faifures through sLippage,
sLiding on creep prevelant in the Himaﬂay&. ALso,

hesenvodin ﬂﬂucfuut&oné may accazenata ak04¢ona£ pﬂoc&ébEé and
:thakaéoae, 4d€nt4£¢cat¢on and treatment 05 weake& zones within
300 metens wide beft above full watex Level are essential.
Land acquisition nehabilitation stabilisation of the sfopes
are Lo be implemented as part of the project., 1In addition a
number of additional corrective measures have been recommended
on more genenal basis in the Light of the exitreme
vulnerabilily of the Bhagirathi catchment to surficial mass

movements LEEusirated by the upstream blockage of the

Bhaginathd.

(Contd,../-)
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7. Though only Limited emphasis was placed on Reservoin

Induced Sedismicdity the Wonking Group considered the-existing

seismological daia Linadequate, . The Roonkee Univensity

have done short Zeam micro eanth sunveys and used data grom

the existing Locations. Collection of the additionat data

nequined was nol possdible as the instrumentation has only

rnecently been recedved., The Wornking Group did not considenr deéign-

factons fon Zthe dam though the Tehndi Dam site Lies 4in sedismic
zone 1V ,bui conéideaabﬁe detailed information has been presented
on this aspect. There ane different hypothess on which data is
based, consequently a senious diffenences of opinion developed.

Also several different figures fon the earthquake resistant

- design.of the Tehni Dam emenged - the CUC 0.15 g, Roorkee

0.25 g, and Later 0.35g, and NGRI 2g Later 0.56g, the
Latien based on different international expentise and

in the Lattern case taking zero as the diéfance of the dam from
the nupture zone.

. Thene was also difference on the Likelihood of a
major earthquake Lin the nregion{magnitude § or more on the
Richlen scale) Zhough the dam structures have been designed
with this possibility. The NGRI consider that there is a
seidmic gap, disputed by Roorkee and the GS1, and that thenre 4is

a Likelihood of 3 majon eanthquakes {magnitude § and above)

4n the region dunring the 100 years Life of the dam. The NGRI
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considers that cunnent understanding of all nelevant factonrs
48 only "An broadest teams which enable one to construct”

the barest outline of a modef”. 1In the Light of the above
the NGRI and the fact that eight major eanthquakes have
occurned £in the Himalaya front since the 1§97 earthqguake and
presents the argument if a diskocation should occur near the
dam, the 260 meilen thick sheet of watern supponted by it at an
efevation 0§ 550 meinres above sea Level would furn into a
venitable agent of widespread destruction.

9. In the £ight of unnesolved assumpiiond from Lack of
data and sedismic nisk is significant for all ndiver valley
Cprofeets in The Himalaya action should be taken to deploy
duifable insinumentation to obtain data for monitorning the
sedlsmic status of tectondic units for guidance and application
in future water resounces development profects. To Ldentify
Aigniﬁicaﬁz unresodfved quantities fon defining a dynamic tectonic
moded nefiable enough to forecast future behaviour details o4
areas of siudy have been Listed fon which measurements shoutd
begin as soon as possible before the stress of human

engineening alter the pristine condition,

{Contd..../~)
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10. The absence of siliation measurements from a numbex
0f measurding stfations, and Zhe inadequacg 0§ the afforestation
und 804l conservation measunes in the catchment area has
resulied 4in the inadequacy of data for statistical analysis

and the use of scanty data forn a rough assessment, Afso because
0§ the very great vardiation in the siltation data obtained,

rzha §4gures fon 1978, the year of the Bhagirathi blockage,

have been excluded grom the calculations giving 13.49 ham/yr/
100 8q km éompdked tb 16.53 ham/yn/100 8q km,R PLannding
Commission siudy considens "No authentic measurement of siltfation
Loads in the main niver basins appear to have been made s0 far’

This 45 supponrted by é&gukeé quoted by In&&gat¢on Comm&AéLon |

h Repoai and has £ed to doubt whethen the adopzed A&itat&on ﬂoad

45 statistically realistic in the Long run. Various measures have
been suggested to conreet this and neduce erosion in the

catehment area 4in which the TDP has identified the degraded

areas. The cafchment area Xnreatment has to be reviewed in detail
4@ Lhat this crucial component is handled with the ungency it
deserves because even in the five years since work started

very Little has been done and thene is complete Lack 0§ clarificatic
and data in essential areas as Listed in the Report. 1In vdiew

0f 4t8 very considerable significance for both the securnity

of communities upsiream and downstream and of the Life of

the Tehnd Dam,'thié aspect has been considered in great detail

and extensdive recommendations included in the Reponrt.
(Con-td. o o/"}
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i1, The TDP 4is satdisfied with the measures taken with regard
to the humanitardian, cultunal and rehabilitation of ousfees,

but there 448 concern that this is not satisfactony and Zhat

the anrbitrary ousting and dislocation of the Life of the Local
people infringes Zhein basic nights. Resettlement has been
done,afmost casually, K without concern about the breaking up of
viflfage commundities, providing training §oxr young people,
Anvolving the Local people in any of the development paognammea

or even promoting Local activities Lo improve the economic
condition,

12. Two imporntanit factors emerged from considenation

of this aspect. An international agency has predicated that

as @ nesubt of wesettlement involuing ;00,000 peogte grom
Wornfd Bank projects alone,the social and environmental cosis
have very often outweighed the benefits oﬁ.ihe profecds.

In the context of the impact on health of water resounces
deueﬂopmeﬁz projects, the Indian Council of Medical Research
has indicated that"real economic netunns grom water resaurce
development projfecits may be derniously comp%?ied by enhanced
transmissdion of vecton boane diseases.” Extensive
recommendations have been included on measures to deal with

the humanitarian and health aspects.

(Contd..../-)
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13. Since 4L 48 Aimperative to assess the environmental
Ampact on an integrated basis, the creation of a Ganga Madagement
Authonity £s sirongly necommended. 1t has to considen the
impacil of the multiplicity of development profects on the niven
basin as a whole upto Rishikesh as one planning unit., 1%t

shoukd be a statutory body which includes alf the various
disciplines jbut not become just another bureaucratic sef up.

1t should be headed by a compelent Technical Managen/
Professional. 1&s aim would be integrated development of
natural resounces., The Authordity, with a nodal department ait
the State Level, should consider the creation 04 a Consenvation
'Co&pb Lo Lnuoﬂve Local peopﬂe and the Eaage numben 05 o

" Ex-senvicemen in the anea. A

14. The Boianical Sunvey has identified in allf 427 dpecies
0f plants out of which 12 are rare and endangered. The Zoologicak
Survey has identified five species of game and food §4ishes, and
two specdes of environmentally valuable tree grogs as endangened
dpecdes. Measunres Lo consenve these threatened species will
requine installation of a fish Ladden at the Rishikesh barrage
and a fish £ift at the dam site if feasible and afforestation of
the denuded hiffs. Extensive measunres are recommended o augment
the piscicultune potential of the reservoin, introduce
commercial projects to raise brown and rainbow trout, and %o

Antroduce the endangered mahseen species,
(Contd.../-)



INTRODUCT TON

Constitution 0§ the Working Group:

1.1 There {8 growing concean that Waten Resounces
Development profects may create complex environmentfal probfems
edpecially in the already degraded Himalayan hegdion, if Zhedin
environmental Amplications are not evalu ated and necessanry
modifications and/on Limely nemedial measures are noi inditiated,
Thesde changes Ain contemporary aftitudes siinned a sftrong public
neaction to the Tehni Dam Project. 1In nesponse, the fate
Prime Miniaten Mns. Indira Gandhi necognised the need Lo Look
beyond the engineening and power generaifion polential at ihe

of Science and Technology to examine the environmenitaf impaci

66 Zhe Tehndi Dam Projfect., The Depantment of Science and
Technology constituted a Wornking Group vide notification

No, 6/11/79 - Env,-dazed 12.12.1979, "to Assess the Impact of
Tehni Dam Paofect on the Environment." This 4s the §irnst national
response to public prolesit by citizens againsi a major devefopment

project. This aspect has, in Zhe past, been given Little

Amportance.

1.7.2 The constitution and Zeams of reference of the Wonking

Group are gdven An Annexure - 1,

1.7.3 The Tehni Dam which {8 proposed Lo be constructed on

the wonld's most sacned rivern, is one of several major water



nesounces development projects in the Himalaya. The madin

featurnes, Lthe stfatus of work and potential benefits which will

accrue §rom fhe project are given in Annexure - I1.

1.7.4 The task entrusted Lo the Working Group was Zo

assess the environmental impact of the Tehnd Dam on the Himalayan
envinonment. Inevitably, the paucity c¢§ the data became

an insunmountable obstacfe in meeting, even fo a reasonable
degnee, the deadline to submit the Repoat by 31s% Maach; 1950,

No mééting could be held untif 3rnd March, 1960 as the present

chaiaman Shai S.K.Roy was only nominated in mid-Februanry, 1980.

The Intfenim Report

NTT;T;ﬁwt?ﬁis5§ﬂfﬁéﬂﬁﬁgiiﬁégﬁ&mgéiiéghéx“ﬁéé£££§4¢d&3”5£é£&'Lf
visits it was decided to prepare an Intenim Report, which was
submiited to the Government on 3184 May, 1980 (Annexune -f1 ).
The Intenim Report identified a number of areas where the
collection of data, not then available, was essential for the
study of the impact of Tehni Dam Projfect on the environment,

1L also outlfined a number of necessary measurnes forn immediate
action "to prevent furnthen envinonmental deterioration of zthe
TOP area.” 1In the absence of adequate data-based information
4l was nol possible o fix a cut off date for submission

0f the f4inal neport, nor was it possible to recommend stoppage

of work though, while {inalising the Interim Report, some membens

wene 4in favour of doing s0."
{Contd.../-}



- & -

The Environment and Develfopmend

1.3 In the 84ix yeansd since the submissdion of the Intenim
Report veny Little, if anything, has been done to respond
effectively to the human and environmental aspects 4in develfopment
planning. The emphasis has nemained on technofogical infalli-

bitity, and the conviction that envinonmental considerations

have to give way Lo Lhe thrust for development,

1.3.2 Thene {8 a fendency Lo consdider that envinonmental
conservation should not be promofed at the cost of development,
The changing policy apphoach aims af sirihing a bafance befween

the need for development and the conservation of the environment,

:aé.p&aapemityﬁin*zhefﬁhoxtfiznmrwﬁtkfaf#@gkaded#anvikanmantf#.r“ff
wouﬁdlbe counten productive. Aapecté.oﬁ the anviaonmantdﬁ Lmbact
0f development projecits have 2o be didentified and their mitigation
QEfT an integrated efement in planned developmenit, There 45

need Lo chreate effective mechanisms Lo AimpLemenit the environmenfal

safeguards which usually require Ainfer-disciplinarny inputs.

1.3.3 The Wornking Group has also recognised Lthe human

problems arising out of the changed envinonment and the uprooiting
0f thousands of peopfe {rom fhein traditional homes and thedir
neselftlement in unfamilian and difficult settings. 11 emphasised
that a decdsion on the approach Lo the TOP was of vital importance
a8 it would influence atf future innigation and power projects

in the Himafaya. This, coupled with the multi-foceled Lnteraction
between the envinonment and the TOP‘and the incﬁeaéing cost of the

(Contd. . o/_,
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final project, make it desirable to develop an innovative dapproach
Lo maintain the delicaite ecological balance 4in the area, 1In

effect, this could be a pioneerding profecit to arrest the deterdio-

rating condifions 4in the Himalaya.

The Himalaya:

1.4.1 The cfimate of the Indian sub-continent and the f{uture
wellbeing of a maforn portion of Aits portion of its people,

resd upon m&intaining the ecological bafance in the workd's

most impressive mountain system, An effective response fo the

continuing dangenous degradation of the Himalayan environment

on an emengency basis is now mandatory, as is the incfusion

.:Lh”dﬁé bnofeét.p£ann£ng b{.meaauneé Io.miiigate any negdtivé
impact on L&, Dr, M.S.Swaminathan,{formen Membeﬁ, Plannding
Commission), sounded the following clarion call for action £n
a 1975 papen on which £i{ttfe has been done in the Last 11 years

beyond necognition of the need for urgent action.

1.4.2  "The adverse consequences of indiscriminate defonrestation
and shifting cuftivation are not m&niéeéting themselves Ain

numerous ways Like §Lash-{Loods, Landslides, s04if ernosdion,

siLting oé canals and neservoins and afbedo effects. The

damage to the Himalayan eco-system through extensive deforestation
and Land sLides promoied by the methods adopted fon the construction

04 noads, mining, ete., has become a matter of global concean.
{Contd..,./~)
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1§ we do not arresi and reverse Lhis procesd before fhe end

of this centuny, the enfire fuiture of Indo-Gangetic agriculture

may be 4in danger. Since the Indo-Gangetic belt has the maximum
untapped agriculitural production reservoir in the country, oun
ability to'ﬁeed 1000 million in anoifhen 25 years {is Anextricably
Linked with the restoration of the Himalayan eco-sysiem,"

The Final Repont

1.5.1 The submission of the {inal reporil has been unduly
defayed becaquse data 4in some areas indicate& in the Intendim
?epo&t have edithern not been recedlved on are inadequate. Also,
At is fon the f{inst time 4Ain the country, in the case 2§ TOP

that an exhaustive detailed study based on a holistic approach

 (hotism is best defined as "a fendency in matune fo fonm

wholes that are more than sum of the pant& by creative

evoluition) has been attfempled in conéide&{ng the complexities

0§ the Himafayan environment., The machinery and the procedunes

to do it did not exist and, Zherefore, the WG has had to

evolve Lts own by innovation and improvisation, The {inal

#repori has been prepared Lo bring out the many inten-&eiaied

implications of the Tehni Dam Project for the information and

considenation of the Governmenit 2o enable the decision makers o

take special cognisance of fthe environmental aspect.

1.5.2 "The Himalaya - fthe monarnch of mountains whose scenic

splendoun and awe-inspining beauty have enthralled and inspined

miflions of ouxn paopte-éince the beginning of civilization,
{Contd.../-)
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are today 4in penil. Man's onslaught on the nesourced of
these mountains due to his necently acquined Leverage with
science and technofogy is tending to destroy much of £this
mafestic environment, 14 musi be our task Lo preserve this
henitage while utilizing the bountiful resounces fonr

human bettenment., Hene Lies ihe great challenge.”



GEQLOGY
2.1 The Wornking Group had in 1980 expressed concern about

"the ﬁajo& riven bed shean zone" and "the deep-seated fault{Marh)
befow the Dam site". 1t specifded that the NGRI shoufd undentake
a study of the Marh fault "to esiablish its exact Location 4n

netation fo the dam" and "whethen it was sedlsmically aciive”,

Riven bed shearn zone

2.1.2 In the Inteaim Repont Working Group accepted the
conclusion oﬁ'thé TDP that the phesence of a river bed shear
{fault) zone was noi eatabﬂéghed, even though ils initial
identification caused concern 4in the project formufation sfage,

which apparently inflfuenced the change in decision from concrele

"to a clay core nock {iff dam. fhe ecarntien intenpretation of
niver bed shearn(faulit) zones had been infenred from "poor Lo nilk
core necoveny and excessive core Loss in the vertical and angufar
hotes", even though no surface evidence for a majon river fauli
existed at the dam site. The existence of ariven bed shean zones
had been nuled out on the basis of detailed study which consisted
of deep dnilling and efectrical wefl Logging [self potential and
nesistivity method). This has indicated that earfier zones
of poon éoae necoveny represented essentially grade 111 phyllite
with minon shear zones thavernsing them as seen on the exposed
nock in the Tehni gonge, Some amount of coxe Loss had also

been attributed to vibrations duning dnilling.

{Contd.../~)
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The Marh Fauli

2.7.3 Finatisation of the Reponit has been continuously

postponed in anticipation of the NGRI repont. After sfightly

Less than six yearns, the NGRI has 4in a felter dnom the Dinecton
regretied Ats Lnability Zo undentake the sfudy as Lt is not able
to "give any considered opinion on the fLocation of the deep-seated
Marh fault nor can this Institute investigate its Location in any
definitive manner. 1 have also made it clear 4in my nepori

based on the most plausible seismo-tectonic model that individual
Lineaments, of which there is a very Large fumbexr, may have a
secondary nole to play din dete&mining the possible acceleration

_suffered by the negion in the wake of a major earthquake.”

2,1.4 Following nreceipt of this, there L8 now a technological
infenence that the "Manch fault cannoi be considered as a capable
fault which could cause a majon eanthquake.in futune, The
dateamination 0f sedlsmic status of any fault as capable fault is
afways subject to alternative interprefation and healthy acientiﬁic
cont&ouenéy willf continue indefinitely on the subject. Sdince
decision on identificationldetection), delineation and definding
the characten of a capabfe fault vitally affect ihe safely of
sthucture, the general approach of GSI has been Lo accepd each
and every majorn fault present in Himalaya Lo be capable of

being the sounce of future earthquakes and on this assumpiion

the seismic coefficients of the projects are wornked ouf,

{Conitd.../-)



2.1.5 The Marh §aulit ié exposed about 4 kms downsineam 0§
Teh1i Dam site with WNW-ESE trend and is traceable for a distance
of about 7 kms. By vintue of 4{ts upsiream dip the Manrh fean
fault had been postulated 2o fie at a depth of 7.5 km below

the dan assuming a dip of 60 degree 4in NE directinn, The

effect of the dam on the foundation hrock extends 1o a maximum

depth nf§ about hatf the heighit of the dam. However, on a

corsenvative estimate this could be taken as equal to the hedight

04 the dam, say about 300m in case of Tehni Dam., The Marnh faulz,

sannot be considered to be present within this depth Lo cause

ang diffenential movement on distress to the dam.

2.7.6 Obviousfy a major fault Located near fo Zhe dam site is

“the onv. which can generate the WMaximum Ciedible Eanthquake. The =
Length of the fault is directly proportional to the magnitude

65 earnihquake which can be generated on the capable fauli. Taking

all these factons 4into consdidenation, the Depantment of Earnthquake
Engineening, Roorkee has Zaken the Srainagan fault as Lhe mosit

erndticel fault for wornking out Zhe design earthquake parameterns

which have been provided for in the design of the project. Earthquakes
on the Main Central Thrust Zone(MCT) and thrusts bounding the

frontat zone of the Himalaya were also taken .into consdideration

dou Ahis evaluation.

(Contd.../-}
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GENERAL

2.2 Detailed surnface and sub-surgace geological investigations
have been cannied out for TOP sdince 1961 by Geological Survey of
India{GST)., The nesults of Lhese investigations have established
that the nocks exposed &n the vicinily of Tehni Dam site consisis

0f phyleites [(clay state or clayey schisi] of Chandpurn serndies.
Towands nornth and east of the dam $ita these nocks arne in contact
with Simfa sfates. In certain sections the phyllites are direcitly

in contact with younger rocks of Garhwal Group. Phytlites o4

criiChawdpursaendesane: bandad A appeanance, Lhe. bandé be&ng

constituted of ang¢££acaou4 and arenaceousd maten&aié and aae b&oadig

grouped into three grades. The rocks of grade 1 are predominantly

arenaceous {rnocks composed entirnely-on Lanéaﬁg 0f ghains of

quantz)] massive and distinctly fointed. The doliation planes are
feast develfoped. The nocks of Grade 11 show napid alternation of
anenaceous and argillaceous {containing cfay ox clay minerals)

matenial and in physical quality and compelence are taken as

‘nocks next to grade I. The %ocks of grade TI1 are pnedominenzty

angiflaceous with Lessen amount od arenaceous matendials. The

three phyflite bednock units talerally merge with one another

and constitute neanly 45%, 25% and 30% respectively

0f the total nock expected in the Tehni gorge. The nocks in the
gornge occur Ln one £imb of aniictiqe plunging in South-easi
dirnection. The foliation of phylfites genenally atnike N 559 - § 55
o N 80°W - S 80FE with dips of 30° o 559 in a south westerky
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dinection . Varnious joints and shears which are a common feature
in such formation in Himalaya are noted to occun in the nocks.
The bedrock shows four prominent sets of fodnts and four sels of

shean zones varying in width gfrom few mm Lo 3 mis but the average

rarely exceeds 0.5 mm,

2.2.2 The Sixinagan Thrust §orming ihe tectonde contact

between the Chandpunr Sendies on Simla sfates with Garhwaf group
Lies at a distance of about 5 Km NE of the Tehnd Dam site and has
a dip of 509 -'600 in NE direction. Howevern, where the Chandpuxr
senies nocks are in direct contact with the Garhwal group

thene is a change in dinection of dip towards Zhe SW. There 48 no
evidence to show thet any of the faults 44 active at present. .
Onty afong the Deul tean fault, as evidenced by Zhe faull

scarp displacing the tennrace gravel, an inslance of movements

in Aub—&ecent‘t£Q24 i3 noted. The type of faulit observed in the
immediate environs of TDP are common Ain Himalaya and dams have
been constructed at sites having similar discontinuties in Lthedir
uicinitg;

7.2.3 In the catchment of Rivex Bhagirathi igneous and Q&
vast assemblege of sedimentary and metameaphic nocks are exposed.
In addition at a number of places Lange accumulfations of sub-recent
gravel terraces and glacial monraine occurs. The proposed Tehrd
Dam nresenvoin cerné noeks of Chandpur sernies, Garhwal Group and
Jaunsar Group. The formations are tight and permeabifity of the
rock units 4s eéééntiatzy a secondary peameability and, £in genehal,

infii: ~tion in the bedrock wilf be of a Low ordenr.

(Contd.../-)
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| 2 2 4 ” ..Obuioubty a majon'éautt 2ocated near Lo the dam sife
J&A xha one which can generate the Maximum Credible Earthquake.
.The Length of the fault is direcily proportionat Lo Zhe magniiude
of ed&éhquaka which can be genenated on the capable faulfit. Takding
dii.ihe$é factons into consdideration, the Deparntment of Earthquake
Enginzemihg, Roonkee has taken the Sninagan faulf as the most
enitical fault for wornking out the design earfhquake parameters
whééh have been provided for in the design of the ProjecZ.
Eanthquaheé on the Main Central Thrust Zone(MCT) and thrusits
'boundLng the frontal zone of the H&maﬂaga were also faken into

conéidekation for this evaluation,

2.2.5  From the summanry neport of TOP AL 48 clearn thail very

;_Tde£a4£ed coné&d@&ai&on 05 thz__ua&¢oub tkkuété and 6au££é haé bean_“__

done, In the v&c&n&iy oﬁ the Tehnrd Dam area the éoﬁiaw&ng

Ampontant tectonic features are Listfed:-

2.2,5 {£{) Srinagar Thrust: The Srinagar Thrust is Locafed

about 5 km, eaét.oé the dam site,  The Thrust brings the rocks of
the Bharat Senies againsit the Simfa Slates and the Chandpuxr
phytlites. The Simfa sfates are exposed upto ihe village Nelda
beyond which the Srinaganr Thrust separates the Chandpur phylflites
and the nocks of the Bharat sendies., The Simla sfates neappean nean
the Katga village befow Pratap Nagan (53 J/SW, 30927'N 789290},
2.2.5 (i) Gadolfia Tear Faull: The N, W,S.E, trending fault was

trhaced from nearn Paukhal to Nelda viflage., 1In this strefeh,it
separates the Chandpur phyllifes and Simla skates and has a dip of
60° to 70° in the S.W. direction. Between the Zrace 0§ Sndinagar Thau
and gived a S.W. dip Lo the Latten. Because of this modificaiicn the

Gadolia fean is taken to be younger in age than the Sainagce:. . wusit,
{Contd.../ !



2.2.5 {£4i4) Tehni Tean Fault: 1£ has been fraced from

near Nandgaon in the Bhifanganga valley to . near Jalkungad
in ithe Bhagirathi valfey, Another fauli was traced between
Tehndi and Sinadi village along the Left bank of niven Bhaginathi.

7.2,5 (4v] Tehri River Bed Fault:The explonatory drilling

at the Tehni dam sife has proved the existence of fautt
running afong Zhe rdven counse and dipping at an angle o4 650
Zo 750 towands the Left bank; this fault nepresents the just

ofden branch of the Tehni Tean Fault.
2.2.5 (v} Deut Tear Faulit: Around Deul it passes through

Lenna. ce gravel and there is a scarp about 15 m, high along
£18 inferned thace, This tear has got a high angle dip in Zhe
N.W. direction and has ditpfaced the Sninagar Thausit by about

500 m. and the Gadot& Tean Fauzt by a much Aho&teﬁ dLAtance.m_m”

g, 6: “ Tn view of the aboue, tha WokkLng Group recommends that
the 60££0W&n9 action shoulfd be Laken Lo monitorn the ground
conditions and movement in the dam s.ite &nd heservodn,

2.2.6{4) Dunding rock excavation special care should be taken fo
detaif(define and delineate) major shear zones and {racture planes
and they should be treated by standard desdign technigques,
2.2,6{4id4) A network of monitoring points may be established

Lo carry out perdodic geodetic measurements 1o monifor movement
in Zhe area around major faulis in the area of the Tehni Dam
s4te. The resultant data will provide feed back for verifying
the assumptions made in the design and will help to develop

more rational design caiternia, |

2.2.6{4iddi)Lange scale aerial phoifographs of the dam site and

nesenvoin region should be taken at intervals of five years and
the effect -4 construction activity, Ampounding of reservoir and

o

mass moveir. iits be monitoned.



GEOMORPHOLOGY

3.1 The Wonking Group atiached considerable impontance
o a.dataized geomorphological study on the grounds stated in
the Intenim Repori. "Propen undenstanding of geomorphology

46 essential for an assessment of the impact of the dam on
the envinonmenit and vice versa, The various work programmes
requined for Zhe Tehnd Dam roads, tunnels, power houses and
buildings-contribute to the weakening of the geological
dtruclure., This 48 turn activates geomorphic p&oce$6e6
resulting in consequential envinonment changes Likefy 2o
affect advensely the whole area. The Wornking Group conaide&éd
“mmLt eééentLaﬁ to haue a deta&ﬂed geomo&phozog&cai map. 05 tha
catchment 6nom ava&zabze aenial photos with the techn&caz
cooperatlion of the Survey of India and the Wadia Instituted
as Listed:

3.1{4} - Geomorphic Studies:

{a) Prepare geomonphic map on 1:50,000 scale fo
identify diffenent types of Land forms existing
in the area;

(b} Conduct drainage basin analysis Lo know of the
behavioun of channel network with the §{Luvial
processes;

(c) Present status of s0ik enosion in the Catchment;and

(d}) Stope analysis forn stability characteristics -

Rim of Lake and the catchment.
(Contd.../-)
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3.1(i4) Land Sfide Mapping:
{a) Genetic study of Land-slides;

(b) Identification of active & inactive Land-
slides; and

{e) Landslide zonation."™
3.1.2 The paragraphs which §ollow represent a consensus
view on both the rim area and the catchment arnea, though the
Wadia Institufe'’s study is Limited to Zhe ndim area. Lack of
the required in-depith daia on the catchment area, its dradinage
basin analysis, status of s0il erosion and sfope stability
charactenistics Reaves ithe QG without details about a major
segment of the envinomment which has a significant i§ not cnitical
Ijiﬁﬁééfﬁgﬁ’éﬁémféhiifééélm” T .

Catfchmend
3.2.1 The Wadia Inbtitdte study included some general
dinformation on Zhe condition of ;he catehment, even Zhough no
detaifed geomorphological satellite-photo based analysis was
done., 1£ considens that before answening the fwo specific
questions o4 assessment of silfation refated to Tehnd Reservodixr
and stability of nim s2opes of hills surnounding the reservodin
altention L& drawn to anothen sendous concean of s0dil and sLopes
degradation taking place along higher neaches of the catehment,
where glacial recession is taking place and moraindic sediments,
s0 charactenisiic of this area, are being denuded. Erosional
procedses in these negions substantially contribute to s4ilt
Loads. Poornfscanty protective vegetal cover help generate/

iniliale enosion of soft upslope s0il, Leading o addition of
{Contd.../-]
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‘greaten volumes of rock debris. Regular freezing and thawing
actions Lead to ithe formation of cracks and fissunes in

hock formaiions, whilfe-nrain action Loosens morainic deposits
which axe invariably composed of an assortment of very Large

‘Zo small boufdens. The changes in §Luvial regime and thein
encsional polential also increased in these anreas because

of greater action of watern in highen gradients, wherein velocity
of Himalayan niverns increasdes the erosional processes and
cheates sevenal siltation problems., 1§ unchecked, these could
Lead fto siltation beyond contrnof,

Reservodin Rim

3.3,1 The second impontant point that emernges from the

geomorphological study is8 the newornking of the reseavodin rim

' 4lopes by wave action and gullies meeting the neservoir by =

- fLuvial dctiuity. Thin vegetal covex and steep sLopes at
contact betfween so0f{ten and more competent sunficial rnocks,generate
differential weathening, which wiflf fead Ia activation processes.
Consequently s£iding/sLipping of surfacial terraces, fans and
bufges in certain weak zones could Lead to newonkiﬁg of sLopes,
Furthermore although the discontinuties of foliation planes,
foint-planes and bedding-planes indicate favounrable dip direction,
yet any of these features could act as alip aua{aceé due fo
water pressunes and othen factors and Lead to creep sfippage and
slide,
3.3.2 Individually, sliding/slippage and related surfacial

movements do not appear Zo be of great consequence as relfated to
{Contd.../-)



the s4ikt potential. However, 4§ these processes remain unchecked,
they may cumulatively Lead Zo considerable destablization and
erosion of weaker zones. Added to This poorn vegetal cover atk
along sLopes may initiate/accelerate gully erosdion, carving, &liding,
cneeps on even biggen Landslides. The§e natural processes, when
combined with human activities Like agricultune, construciion of
roads, overgrazing by cattle and othen human activities, coudd
cheate prnoblems of Largen dimensions resulting 4n situations which
coutd adversely affect the Life of the Tehri Dam Reservodir., The
Resenvoin will atso Lead to deposits of 48t in gulligd meeting
the resenvoir and fLattening of the valfeys which willf give toe

support to weakern zones.
3.3.3 The study cannied out by the Wadia Tnstitufe of Himatayan

. Geokogy was to identify geologically unstable areas and Zhe impact
of modified 52@Qia£ pkoééAQQQ dﬁtéﬁ.watei 2@ iﬁﬁﬁﬁ&é&:mTfﬁkg_ﬂT:T”””

study was fo be supplemented by the Roorkee University through

specific slope stability analysis of critical hill sfopes

along with nesenvoir nim identified by WIGH study. The stability

analysis cannied out by Roorkee Undiversity shows ihat ihene A

neither any dangen of reservodln rdm hi££-420peé failures noxn

dangen of serious wave action. However, the podsibility of

failunes of Local sunficial materials neéuﬁzing-é&om sbippage,

sLiding, on creep prevalent aff oven the Himalaya cannoi be

efiminated.

3.3.4 Once the neservoin 48 full, considerable portions of The

sfopes around the rim would be submenged and, in due counrse of

time, may get stablised. However, the reservoin Level willf noi

(Contd.../-}



hemadin constant, and reservoin 5£uctuatéoné at cenfain parnts

may Lead Lo accelerated erosional processes. The&eﬁoie,
detaifed studies for identification and treatment o4 the

weaken zones in Zhe neservoir and areas occupied by villagens
within a 300m wide belt about the fuflf water Level will be
necessarny Zo take adequate safety measures. Implications of £Lhi
in Leams of Land acquisition, rehabilitation and dtablisation

0f sLopes should be worked out and implemented as part of

the project,
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STABILITY OF THE RESERVOIR RIM
4.1 The Wadia Inétiiute geomorphoklogical study was
necommended because Lhe Working Group considered it essential 2o
study the impact of the changing environment on the Tehri Dam:
"The vardious work programmes required for the Tehni Dam - noads,
tunnels, power houses and buildings - contribute to the weakening
0f the geologdical structune. This in turn activates geomorphic
processes resulting in consequential envinonment changes Likely Zo
affect adversely the whole area. Possible micna«czimatic changes
as a result of the formation of the reservoin may add Lo ercsion
in a negdion, whexre the structunre of the hilt sides is greatly
affecied by weathering and is naturally prone to ercsion and
_TTﬁandﬁﬁzidgéyg{paggﬁympaﬁaia;S?HWF_m_mw”m_m___ _m
4.1,2 The Working Group specified in detaif the data required:
{£) Conduct drainage basin analysis to know Zhe behavioun
0f channel network with the {Luvial processes;
(£4) Sto#e analysis for stability characteristics - Rim of
Lake and the catchment;
{£idilgenetdic study of Land-sLides;
(¢v) Aidentification of active § inactive Land-sfides; and

{v] “fandstide zonation.

{Contd.../-}
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Scope 0§ Detailed Analysis

4.2.1 The Wadia Institute of Himalayan Geology (WIHG) carnied
out at detailfed geomoaphological study of the nim area {Annexure 5 |
This compiled geofogical maps|{indicating Lithological units and
geological stnructures), geomorphological maps {indicaiing valley/
hilf slopes, fLenraces and aztuviqz dans/cones and other micro-
units}, surface cover maplindicating so0itl/regolith cover, various
type of mixed forest - dense and open scrubs, ete,), and sdLope
stability maps (indicating stable, modenately siable and instable
slopes) based on the study bﬁ aendial photographs (1;60,000 scale}
with sefected ground checks and related field studies/mapping.
';f@%@f%f4¢Eéﬁﬁfd&y3§ﬁ£5&%&&6%&3?%ﬁ%di&éﬁiﬁé”é&&f&&fﬁgﬁ*ﬁg”%ﬁeV5”“”
dmpact of modified fLuvial processes aftern the {ilLling of the
neservoin, and suggested that bank erosion in sunficial S04t
rock formations will be in Zhe form oﬂ.gutzieé, carving/sLiding/
sLipping 55 sunface Lenraces/fans/cliffs along Lthe reservoir waten
Level, whife the back areas underlying the surgicial formation
would nemain stable., StLiding and sLipping in hardrock formation
would be in the fonm of minor sfips panticularly in so0il/regolith,
weathered sunface, random sLipping, particularly in highly {racturea
weathenred tops, and sLow o rapdid debris/sheet/slump-type 8Lips.
Such type of instability in sunficial so0ils/regolith, weathered/
fraciured nocks and debris in TOP regdon is common Ain rugged mountad
ous Zerrains in Himalayas, The validily of the WIGH study was
questioned by the GSI{Annexune5F)) and the Wadia Institute nesponded
(Annexure 5Q.1) to the GS1's comments,

(C. ....7-)
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4.2.3 Sunficial sfides/sLips in nugged Himalayan fernain in
genenal are of Limited extent and usually do not coven extensive
areas Lo form major barniens obstructing river fLows and

forming Lakes wiih disasirous consequencesd nesuliting from the
burnating of the debris. However, {instances of failure o0f hillsides
a£§ng majon ndiven valleys resuliing 4in nean catastrophies from
cascading of huge rocks and Leose debris forming majorn barniens
along ndvers have been nreported in the past as in the case of the
blockages in the Alaknanda some yearns ago, and on the Bhaginathi
in 197§,

4.2.4 Roorkee Univernsity cannied out a stfability analysis of
wdhes hills cafong the -nesenvoin rdmy Reepdng in view the data
compiled by the WIHG and earnliern invesiigation carried out by

the Geological Survey of India and other onganisations. The
preliminany studies carndied out by Univernsity of Roornkee identifdied
the hiﬂzéfopea afong the reservodlr nim in the nedighbounhood

0f full nesenvoin fLevel [EL.840 m) which have a factor of safety
Less on equal to one, unden the created crnitical Loading conditions,
In the evaluation of stabilify, earthquake force and sudden
drawdown{sudden Lowerding of reservoir Level exposing underained
nock/s04il sLopes) conditions were not considerned Likefy to

occun simultanecusly as the Lime required for draw down

nesulting £n the fall of the neservoin Level wilf be much monre

than the dunation oﬁlxaanéient sxnong ground motion dundng

earnithguakes.
{Contd.../~)
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4.2.5 The detadiled LHOEAILQQILOHA at va&&oub &&taa aA’z

Undivers ity of Roorkee at the requedd of Tehnd Dam P&oiacz .

They indicate that the exdisting hilf ranges are AZabte. Onty
failures nesulting from s£4iding/slipping 0§ neanr Aamﬁace'ovekbuaden
matenial and sunficial fractuned/weathered nockmass/sheets may
occur afong the hiflfslfope above the neservoin Levelk. Loga&

s8ips nesulting from wave action and wetting would atiain a hew
angle of keﬁo&e on submengence, The gullies meeting:tﬁe

resenvoih would be the places for rock/debrdis dapoaitibﬁ which

coutd provide siability for eanbien eroded banks. of the rivex.

'Aéée45menz 0§ Stab¢£¢ty

4.3 Without the in- depth exam&nat&on auggeéted in paaa

4,1 above, study of reservoirn rdm area indicates that in

genenal the hillsfopes from the higﬁ §Lood nesenvoin Level

to the hilltop, have an aveirage sfope angle equal on Less than
the fricilion angle of in sifu nockmass in the reservoir adm,
Along such hifl sLopes, Local cliffs, and steep gradients occuxr
nesulting from Local slip/erosdion/excavations. These undulations
do not affect the overall stability of hillslopes as The major
foliation/foints/bedding and othen discontinuity planes are

noted to have favourable dip directions forn astability oﬂ‘the

hifls., The hills forming Lthe resdervoin aim are in genenral stabfle,

{Contd,../~)
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No area 44 noted ai which Large scale hifl sfide could occun,
which would generate a huge wabe in the reservoihr resulting in

overtopping of the dam andfon §ilLing the reservoir with nrock

debrnis.,

Human Settlfements -~ Rim and Cafchment Axeas

4.4.1 Reservoin nim sfopes have human seftlements., Insecurnity

L8 dinevitable once instability 44 feared, This aspect needs
special atfention in areas{if any), where Lthere 4is paééibitity

of Loss oﬁ_ﬁise and propenty resulting from sLope faifune of
_Aunﬁicidﬂ 504l and rock due to consdthuction activity and related

- causes. It 4s,theneforne, recommended that detaifed invesiti-

. gations fo estimate the stability of sunficiaf deposits on which .
the surnounding uizfdgaé are situated within soo.méineb.ﬁigtanae '

§rom high §Lood Level of reservoir be carrnied out and nemedial

measdunes, L4 necessary be faken.

- 4.4,2 Tha-uppe& catchment of Bhagirathi 48 extremely vulnerable

Lo surficial mass movements as evidenced by blockage of Bhagirathi
upsirneam of Manerd, and, therefore, requires very considenable
atieniion. Some nemedial measures have been initiated but

they are inadequate. The Working Group concerned about the
degradation which can be observed, visually, recommends the §ollfowing

nemedial/control measures should be considered mandatory:

{Contd.../-)
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4,4.2{4) Construction of noads should be £imited to the ab&oﬁutq
minimum 80 as Lo avoid the generation of Large |
volumes of debris which have an advense aé{éct on
waten resources, agricultunal fields énd ueéeidi&dn}'
Skope stabitity measures, propenr disposal of the
excavated material and afforestation should form
an integral parit of all road construction activity.
4.4.2(44) A national park shoutd be created in the aégion

which may cover as much of reservoin and catehment
area as possible to minimise biotic pressure.
4.4.2018i4d) A 500 m wide green beft should be developed around
tho wosenvoin pendipheny. 1In this gaean'beit
“mwuconétkuct¢on oﬁ hoteié and aeiated Iouk&&t 4ac4£4£42§m
Hwahouﬁd not be pekm¢i£ed B B : |
4.4.7({4iv) In onden to control erosion By wind and waiék.it
45 necessany Lo create green belfts and éhetien
befts cn the sfopes and consenrve aiueniﬁe-vege~
tation on the banks along the streams.
4.4.3 The Wonking Group afso necommends that in addition to
the above remedial/control measunes,the necommendation made in

Chapten on "Caichmeni Area Development” should be implemented

effectively.



SEISMICITY [EARTHQUAKE HAZARDS AT TEHRI DAM PROJECT SITE)

5.1. The Working Group did not consider the technological
aapect$;'accep££ng'the Profect authorities éAAe&zion that
6t&quu&a££y the Tehni Dam wdé designed to gnound motion &aéaiting
from an earthquake upto magniiude §.5{Richten Scale) {In
Iechnicatrtekminotogy to withstand ground motion resulting {rom
§.5-Ms surface magnitude}), 14 alsc placed only Limited
emphasis on the Likelihood o4 Reservoir Induced Seismicity(RIS),
Ita'méin concenn ceni&éé on LThe well known Ainstability of the
Himdﬁdyaﬁ and hence fhe po&éibze consequences of any significant
sedismic act&v&ty in the v&anLty 06 the Tehnd Pam Located in a
"ﬁﬁhagh éa¢4m¢c zone. The InteaLm Repoki tkeaeﬁoaz considened

" "that the seismological data 80 fan collected is inadequate and

' me&d&ﬂtﬁ action 44 neceAAahy Zo intensify the sedismological
0b6€ﬂUdt&0ﬂ6 and to create arrangements on a Long team basis,
foxn monitoﬁing sessmicity by modenn and sensitive instruments at
more numerous Locatfions”, Tke.mgquiked sensitive measuning
instruments are neported be available now, which wiff make it
possible to take the hecessary action. AlLso the Depariment of
EanthQuake Engineending and.Eanth Sciences Univensity of
Roorkee have undentaken shont-team micrno eanth surveys and analysis
of the data recorded at the seismological observations,
established by the Tehri Dam Prosect. Results of the studies have
been Zaken into consideration forn the design of the dam and ‘

appurienances.
{Contd.../~)
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- Causes ﬁaa Concenn.

5.2.1 The 1984 NGRT paper on "Earthquake Risk to the Tehnd
vam(Annexuae.Q,}_ata;ga:‘”ﬁoncenn about the safely of zhe

proposed Tehni Dam arises from an apprehension that the site may

be unstable as it is Located{vide §igunres 1 and 3} within the
sevenly deformed Himalayan belf which is the sunface expression

of one of Lthe most enengetic géodynamic processes acitive today,
This mountain beft has been moufded from the northean borderland

of the Indian Continentaz Crust into a most dramatic morphostructunal
featurne og-the-gﬁobé, by persistent crumpling and stacking of iits

P

- sheared cantinénta£.4£iczé 2o accommodaie abouX 500 km. of caustal

'Lhahonten4ng, eveay aane 4z co££¢dzd wath zhe Aa&an piaze over
”40 milLion gea&& ago.? | -
5.2.2 14 also indicates that "eight majon aaathquake# of magnitudes
7.5 and Larger and a great many smafler ones have occurnred along

the Himalayan {ront since the great Assam earthquake of 1897,

and numerous tell fale geomorphic evidences of recent rejuvenation
have been neported. So Zhe argument goes, the creation of a

Lange nesenvodn in a negion which may already be cnitically stressed,

might induce rock failure, and if§ a dislocation shoulfd occun near
the dam, the 260 meifre thick sheef of water supponted by it at an
elevation of 550 metres above sea Level, would furn into a venditable

agent of widedpread devastation downstream,”
{Contd,../-)
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{a}

(b}

{c)

(d}

(4]

5.2.4
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The papen poses the following "sel of meaningful quesfions”
"What is the probabifity of occurrence of a majon ) |
eanthquake, of magnitude 7.5 or greatea, whose rupture

zone may traverse the Tehndi region, duning the Lifetime of
the dam that is, oven the next 100 years.

What safety factoxn must needs be Ancorporated in the

desdign of the dam %o ensure its sifability in the event of

a major earnthquake,

What will be the effect of a Large reservoin in in&acing

nochk fadilunre in the nregion, L4 it 48 nearn crifically sitressed:

Wilt the tenhaced matenial in the valley get Loosened

by being submenged, and wilf this and erosion of valley

~sLopes neduce fthe capacity of the heéaavoiﬁzdaaaii¢¢i£g; -

What funther investigation would enable a more realistic

estimation of nisk which may in fact Zurn out Lo be Lowen
than that based on present knowﬁedgé.

In case iZhe sedismic negime 4in the hegdion is evolvding ox

begins to evolve towards a catasitrophe, how may one identify
this process s0 that necessdary engineering and social measunel
may be ZLaken in fime Lo mitigate consequent hazands."

The paper makes it clear that "To answen these quesitions,

one musit have a fairfy detailed Zecfonic model of Lthe hegion as

well as a knowledge of Lthe nefative deformation occuring between

its vandious teciondc undts, of the ambient strness Levels and of

the nheological properties of earth matenials with depth.

(Contd.../-)
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However, our curreni understanding of all these elements are
in broadest terms which enable one to constfruct the banrest outlines

oéﬂmodet that may be used o attempt an answern.”

5.2.5 1% funzher posiulates "A significant observation wonthy

of note L8 The gap in sedsmicity immediately east of the rupture
zone of the 1905 Kangra earthquake that extends fon over 700 km,

Lo that of Zhe 1954 Bihar carthquake. This is Long enough to
require rupiures by atleast 3 mafor earthquake(M=6,0) from west

Lo eaéi, to refease the sinrain that may have accumulated at the edaesd

The Tehni negion where no major earthquake has oceurred since

*#3285(M57;6¥5hdy“1haé?the*fd&éé7hé3£dda2“3££d£ﬁ3”ﬁﬂaeady“f
accumubated, That the Tehni &égion meadiatezy.adjoiné

the sedismic gap east of the rupture zone qﬁ the 1905 Kahgaa eaathuaé
where the Last major earnthquake of magnitude 7.0 occunred in 187§,
Since eanthquakes of magnitude fess than §.0 do not nelax sufficient
sthain, the probabifity of a majox earthquake whose rupture zone may
traverse Lthe dam site 4is high, unfess Lt can be demonstrated through
in-s4tu siress measurements™. (Note: The GSI, IMD and PEQ do not
agree with the concept of a 700 km Long sedismic gap. ALso the

DEQ pointed thai there 4is no necond of the occurance in 152§

of an earthquake of this magnitude(7.0) 4in this negion).

5.2.6 The Depantment of Earthquake Engineerding, Roonkee Univensity,
has indicated that: "NGRI and DEQ neport inconporate the probabilitic.
0f earthquake occunnence in the immediate envirommer? c{ Tehii Dam

(Conts. . ./-)
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Project site. Even though there are considerable uncertainties

4in eslimates of nean sdunce peak accelenation for 5.0 M 7.7,
hybotheéié that peak acceferation {excluding isolated abnoamat
dupremum éccele&ation peaks) nreach an upper threshold in nefation to
earthquake size {8 commensurate with the ruptune strnength of the eani:
crust{continental plates), The great earthquakes in

Himafayan belt had magnitude greater than §. Keeping in view the
damage caused Zo ground and engineefiing structures, such a Large
magn&tude ea&thqaaka 44 noted to be make up 0f a succession of amatzé
euanta in space and time and greai damage in the macrosdeismic
ep&centkaz Lhact results due fo Longenr duration og shaking., Thus
each 05 the great earihquakes has a Local magnitude m,, which has

an upnen bound !7 2 50& ea&thquakaa aeéuEILng from-stnike- sLip-

”H&uptu&eé Enu&&onmenzat Siting of Nuczean Powen Plants, by

C. Lomn&tz, Buff. Intean, Assocc. Engg. Geol. No 23,pp 33-36,1981).
Neaxr- ﬁ&a£d peak accelerations thus would not exceed those
corresponding Lo the threshold Local magnitude. Howeven, at
greaten distance, the surface wave magnitude neflects the size

0f the total nuptune, thus giving nise o durface wave magnitude

my in excess of threshold Local magnitude. Therefore, it is evident
that there would be an upper bound fo the eééecziﬁe peak
acceleration az any particulan site. This may be of the onder 0§
0.35g." (ANNEXURE LA)

{Contd, ./}
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5.3 The Tehnd Dam site £ies 4in SeiAmié Zone IV as pen
Seismic Zoning Map of Inddia ingoapa&dtéd in the 181 code on
Indian Standard Critenia for Earthquake Resistant Desdign of
Structure (1S:1893-1975, Thind Revisdion). The Standing Commitiee
forn Evaluation of Seismic Coefficients for River Valley Project
0f Goveanment of India had recommended (1984} a seismic coefficient
0.15 g for the design of Tehni bam. The Depariment of Earnihquake
Engineending, University of Rboakee,_Roaakae based bn the study
of seismotectonic set up of the area, &eaommended(?983) considenation
of efgective peak gnbund acceiehation of 0.25 g, corresponding
%o MaxAmum Caed¢b£e Ea&thquahe[MCE} 501 TehnL 0am 54£e for
..Teuazuat&on 06 deé&gn accezenat¢on AQAponAe 5peczna to compuie 
sedsmic coefficients for design 05 Tehnd Pam and appurienant
" stnuctures and compatible time history of ground motion fox
dynamic analysis of structuhres. ;Theae recommendations of
Department of Earnthquake Engineering have Zaken info consideration
the various faults mapped by officerns of Geological Survey
0§ India and othen, existing 4in Lthe immediate environs of
Tehni Dam, specially the Marh, Gadolia, Deul Tear faulis,
Sninagar Thrust, Main Centrnaf Thrust (MCT) towards Nonth and thrust
bounding the frontal folded zones of Himalaya towards south-west
grom the Tehndi Dam sife. A probabifistic anafysis to evaluate the
seismic nisk fon data on earthquake occunrence from 1917 onwards
and estimate of effective peak ground acceleration from hi;tonicat

carnthquakes in the negion agree with the same,
{Contd../-)
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Daéign'pa&ametekéz
5.4 The necommendations of the Depantmént qg Eanthquake

Engineening ;@ébprAQIe fwo Levels of aanthqéakeé. The maxmum
Crediable Earthquake(HCE) unden whose effects the Dam may
vibrate and an&ékgo deé&kmazion within its permissible-

Limits ensurning Lts integrily and various @tﬂuctunea and
equipment would survive WLthout damage oa coiiapée. The othex
Level is the Desdign Basdis Eaﬂthquake{BDE} which occun

at Least once duning the 100 yeans seavice Life of tha -
structune under which the nockfill dam and control Azﬁgczunaé
would remadn opekationaﬁ; Adequate engineeaing expentiée

exist in the coantny Lo fake necessany anatyALA and desdign

o4 tha dam and appaaiananz Azkuczukea to w&théiand MCE mot&on._

Stﬂactunai Caﬂcutai&oné-

5,5 The Working Group con&&deaed ihe caﬂcutat&on in

NGRI repont om "Earthquake Risk to Tehn& 0am(Annzxune q_ )
necommending design of Tehni Dam for horizontal accetenat&on oﬁ
£g based on evaluation of horizontal gnound acceleration from ﬂ
the nelation proposed by Joynern and Boone(l?fl). Howeven, the
Depantment of Earthquake Engineending indicated that Bolit and
Ab&ahaméon(??gf} have pointed out that the azténuaéion

nelations by Jayna%'et al on nean fault moition and mdgnifude
#ependence are questionable, Bolt and Abrahamson have

therefone aaqnatyéeg the data of Joyer et. al. and proposed

the modified aftenuation relation foxr eanthqudkeé_oﬁ magnitudé
6.0 M 7.7. The Depariment of tatthquake Engineening has
necommended the effective evaluaitici cf peak ground accelferation

§on Tehndi Dam site §rom the Bolft c¢.. ‘brahamson nelation as
{Contd.../-)
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0.25 g 60&.MCE condiﬁion earthquakes of magnitude 6.0 M 7.7
aﬁﬁng the:Snigaga&‘Thkuét exposed at a distance of 5 Km from
Tehni Dam site with a dip of 60° towards NE and depih of
earthquake focal negion at 20Km, the closest disiance of

the sunface projection of the ruplure from Zhe dam site will
be 16 km. 1In a fater preseniation the NGéI, Director
postulated a value of 0.56 g for peak ground ascelferation
based on the view of BoLt and Abrahamson and taking the
closest distance of the surface profection of the rupture

as zero which is implicil in the Plate Tecfondic model adopted,

Data Limitations and Additional Requirements

-*Eiéfi“*”*fééii*aké“aﬁig;3E;a&*ﬁg3;5;223;3$3£g*25“2225*3g*
data on the activity of various thrusts, fdults and othexr
tectonic Lineaments which necessitate adoption of a conservative
design. The pndbiem 0f sedsmic nrisk 48 of sdgnificance fon
niven vétﬁey projects alf over the Himalaya extending from

- JEK 4in West to Nonth East in the east. The Working Group
kecommendéuzhai action should be taken to deploy suitable
instrumentation and commence measuremenis An the Himalaya

[not only restrnicted to Tehni Dam site, reservoin and catchment
area) to provdide the desinred scientific data §or monditorning

the sedismic status of Zectonic units in the Himalaya fox

guddance and application in futurne WRD projects.
{Contd...P/2..)
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5.6,2 Thé woakihé‘eaoup considens the studies indicated

in the NGRI nepori ane essential and should be initiated
urgentfy as "Significant uuheéozved quantities forn defining

a dynamic tectonic model that may be nefiable enough fon
gorecasting L4s nean fufure behavioun, cdan be enumerated as
follows. The reliability, of counse, increases with the
dunation oven which these quantities are known. Every attempit
must Ltherefore be made £o commence measurements as soon as
possible, preferably fax before the strness 04 human engineerning
alten zhe-paiétiﬁe conditions.”

5.6.{4} Boundaries between tectonic units; their identification,

d&épod&t&on, paeéenz and necent past (1000 yeans)

. bzhav&oum’:1ﬁﬁ;?ﬁtf“m“mmm,Mmmummmmmmmmmmmm“m

5 6 2(44)Re£at4ue d&épzacemenz vectons befween tectondic
bounda&&e&(bettem than 1 em precision over 100 km,
Long baéétine);

5.6.2(iid) Stress Levels in various fectfonic units; and

5.6.2{4v)Location of well constrained earthquake hypocenthres
(within 0.5 km) of Local earnthquakes (M2}, their

bounce mechanisms and spectra,
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SEISMIC IMPACT OF RESERVOIR FILLING

Reservoin Induced Sedlsmicity

6.1.1 There 48 now necognition that dams may trigger

on induce earthquakes (Reservoin Induced Sedlsmicity-RIS].
Opposdtion Lo the TD placed considerable emphasis on the
possibility that the impoundment of a Large body of waten in
the already unstable and eanthquake prone area 48 Likely fo
triggen an earthquake. Thekre was genenral ag&eement.that Lhis
was unlikely 2o occun both because it had not happened Ain oZhen
dams 4in the Himatagaé e.g9. Bhakra and Ramganga aﬁd becduée
seismologists aghee, 4An paincipﬁe,'that neseavoln Ln&uca&
seismicity is maaf.téke£y Lo oceur Lk aicas which werne genernally
'M_Tnoz 4n the &eaogn&&@d eanthquakz zone, as haé happenad &n a

numbe& oﬁ ptaceé antudLng Kayna WLth a magn&tude 06 6. 5 on

the R&chte& Scale. |
6.1.2 The Inte&im Report reconrds that"in the world, Lthene are

about 425 dams which could be itermed as Ldnge dams, Outf of these
15 dams have shown an Aincreade in sedismicity due fo nesenvodn
§iling. In 10, out of these 15, the seismic activity noted

has been very minorn,Less than magnitude 5 on the Richter Scale.
In the remainding 5, the seismic activity has been noted to be
Langen, godng upto 6.5 Richien magnitude £in the Koyna resernvodin
in India, The WG noted that an IMD analysis of an independent
histonical study(Shni Kelkar), establishing the occurnrence of an
eanthquake 4in this area in 1764, shows that its Location was

&t Koyna and £t was of the same intenéi{é?IR p.6 para 3.4 -

page 1lpara 12). (Conzd.../-)



CanditionAJZoﬁ RIS
6.2.1 The queéiibh whethen eaathqu&kea will be friggened

by impounding would depend on the efdect of water Load and

or pore water pneagu&é with the institu stness unden the
prevailing geofogic, tectonic and hydrologic conditions.

The expendience at Pong, Pandoh and Bhakra monitored by IMD {on

the Last 20 years in Himalaya have not shown any induced/
trniggened- 62&AMLCLIy ‘aften 4mpound4ng 0f the neservoins,

In any case, it is a£Ao postutated that a Ainduced/triggened

event would not excaed the maximum credible eanthquake which would

occunr in the 4mmed4aie enu&&oné 0f the site nesulting 5aom the

" opendting geazeczoncc aeg¢me. The Qﬁﬁu"d motion ngautt&ng grom

~duch an eanthquake 44 being considened in evaiuat&ng Zthe

delsmic paaamatens 50& design of the Tehni Dam and appuitenant
structunes. 1In geﬁe#at, all dam sites in the Himalaya have a
p&obabiﬂiiy of occcutrence of mégnitude 6 on Langen earthquake

(6 M 7.7) in their immediate envinons, and analysis and

design should therefore, be made for such events to ensure the
stability 0f the dam, iis appurtenant structures, and the hifl
sLopes along the nesenvodir nim, innespective of Zthe potentialities

0f nesenvoin induced/trniggened seismicity at the site.

(Contd.../-)}
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6.2.2 The sedismic Au&ue&ﬂtance of h&gh dama in H&mataya

has not shown. any Lnduced/£&¢gge&ed 4e45m4c¢ty 60 5aﬂ a{ta&
Ampounding of the neservoins. As pointed out eaﬂi&a& an
induced/2rniggered earthquake can not exceed the maximum credible
earthquake considered 4in design of high dams, a major WRD
p&ojecz can, grom present indications, be cqn4t¢ucfcd in the
Himaiaya‘withouz danger from &eée&udia Lnducgdigeiéméc impaet
on nesenvodin §4iLLing. Howevex, ét L& ﬂecommé&&éd.that existing
dedsmie &nét&umentai&on is upg&aded ﬁon £ocat&on 05 well
aonét&a&ned ea&thuake hgpocenzneA(WLtth 0. 5 km 05 Local

. ea}t’thqaakeé = R R
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SILTATION

Interim Repont

7.1 The wOnking Group has from its very §4irst meeting on
sad April, 1980 emphasised that "conditions in the catchment
area have changed 8ince the calculations in the paééent

project report” and Lindicated the need §or "a fresh caleulation

" based on observed siliation Levels.” 1t expneéééd Zhe hope
‘Mithat vigorous measures will neduce si{liation £eué£a substanti-
ally, but we musit have more accurate factual data on the:p&eaentf
siltation, Recognising that Himalayan rivers carndied heavy

848t Roads the WOnkéhg Group considered it"necessary Lo have

‘@ numben 06 meaéu&ang 4tat¢on4 in the niven, apétaeam aé ihe

”wpaopoaed dam Aate,'4nc£ud4ng Lié taabuza&4ea wheae measures
ments have 1o be faken of tne s{&% Load both suspended and

bed, especially in the months from June to October." This

study was entrusted Lo the TOP and CUWC.

Curnent Situation

7.2.1 The TDP has Limifed Lts calculation of the siltation
nate o analysis of data §rom onfy one guaging station

Located at the TD site, downstream of the conffuence 04§ the
rivens Bhaginraihi and Bhilangana, though the Ministry of
Inngation, Government of India is separatelfy obsenving the sitt
Load at a few places. Details of the Latter have noi been
‘g4iven because Zhe TUP data base remains the orniginal Locaiion
despite the nrequirement of the Workding Group that they should
undentake measurements at a number of additional sites.

{Contd.../~)



7.2.2  The Note on TDP Siltation Calfeculations{Annexure & )
acknowledges its "data is inadequate for any staiistical
analysis. Since no betten data is available we have to fall
back dpan this scanty data for anniving at a. nough assessment”.
Stating the obvious, the Location of the additional measuring
“stations would have paovidéd a muech wider range of statistical
Anformation. Even Lf this Ls 81i8L Less than would be desirable
forn a project of such magnitude, it is Likely that data

§rom a number of sites would have balanced the very high

rates observed An 1978, Instead, the TDP has decided that

"to arndive at nea&onabty‘cckkeCI conclusions iha data for the

unpaacedenied 6L£I £oad 0bée&vad duaang ih&é yea& on account
0f Lthe very unusual and unpnecedented Landstide at Kanodia
Gad about 150 kms upstream along the Aiéén Bhaginathi",
The nesulianit siliation figune is 13,49 han/yn/100 sq km which
would nise to 16,53 ham/yr/100 sq km, if the 197§ data is

included.
Project Siltation Rate®

7.3.1 The investigation indicates that the Likely nate of
s4£L goding 4into Zhe Tehni Dam Reservoir 4in the present
condilions 4n the caichment comes to 13.50 ham/100 sg km/yean
of catchment area. Actual sift capacity of the Tehni Dam

reservoin 48 13.97 ham/100 sq km/yean,
{(Contd.../~)
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7.3.2 The vaniation in.the'obaenved.d@ia fon a zimitad
period of & yeaaa, against data £an £onge& pak&od wh;ch A8
'noz available, provides a aeat&¢cted average fon phecht&ng
‘the actual Life span 0§ the ne§enuo¢a. As no betiea data
was available, the estimate for silfation rate codZd onfy be
based on the shont time of § years o arnive at a rough
estimate 4£n 1962, The obsenved rate of 13.5 ham/100/5q km/
year caleulated on the basis aﬂ'éiitétioﬁ data up to 1982, has
been checked by CWC, and found 4in onder.

7.3.3 The si€t Load daia obéenuad beiween 1973-8i vardied
between 72 Lac Zons &n 1974 {o 385 ioné Ln 1978 In 1968

”.tha pko;act Aubm&tted io “cwe 50& appnouaﬂ haé p&ov&ded

@ 54kt Road of &. 2 ha m/rao sq km/yeak. Th&é value has been
adoptad forn the TOP. This 5Lgu&e 13.97 ha m/100 4q km/
yeaﬂ compares with obaeaued rate 05 13.5 ha m/100 4q kmfyean

which contains fwo exirneme valfues of 259 and 385 Lac ZLons

in 1973 and 1978 nespectively.

{(Contd...../- }



Lifde of the Tehri Dam

7.4.1 The p&eaénx condition of the catchment a&eé.indiéhtéé

that thenre 48 no immediate prospect of a decline in the é&itat&a

nate. The Life of zhe TO was originally pegged at 100 yea&a

based on a project pﬂou&é&on for siltation in 1969 when

"no nefiable data was available rnegarding the pattean of

deposiiion of 848L 1 4in the nreservoin, Hence, for providing

dead storage capacity, duning the fully useful Life of the

reservodin, the empinical 5oamu£ée already being_uagd, acfually

obsenved nrate of siltation, at Bhabkra naéexvoiﬂ and Dn,

Joglekarn's sediment enveloping curve (Journal 06 the In&t&tut&on

of Engdineens, Apa4£ 7960} were Zaken as gu&deé, Fnom f;;:m.ﬂ_jv

DL Joglekan's cukue, ‘which gives a conée&vaiaue aéaeAAment

the sediment Likefy to be accumulated in Tehri aeég&uOLa |

was found 2o be 8.10 ha m pen 100 sq km o4 gatghmgnt anéa

per year (170 acre feet per 100 sq mile 04 catchment per year.)

Dukiné 100 years the total sittation at this rate worked out

Lo 600 M cum. Hence, to be furthenr on sage side, a dead

s1lorage capacity of 925 M cum was provided. 1In addition, a

provision was also made for encroachment on Live slonage to the

extent of 174 M cum. The bafance is Zive d4tforage avadilable

for utilisation throughout the 100 years of fully useful

£ife of the neservoin. The utilisable five dtonage will be

2615 M cum and will gradually neduce to 2491 M cum only at the

end of 100 yeans, The provision thus made fonr Aittaiion at
{Contd.../-)
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Tehni nesenvoin at the nate of (925+124) 10%/7511 x 100 =13.97
ha m pen 100 8q km of catchmeni per year was quite adequate
7511 8q km 48 the catchmeni per year was quite adegquate

{7511 sq km 48 the caichment area and 100 yearns 4is fully
useful Life of ﬂe&e&uoi&)ﬁ

7.4.12 According to Carf B, Brown of the U.S.Deparntment of
Agricultune, a nreservodin should hofd at Least 75 ache feet

of watexn bea dquare mile of drainage area An oxder to have a
safe Life of 100 yeans{Ref PublLication No 58, Investigation

Manual fon Sionage Reservodin)., On this basis, in the case

w_moé the TE&&L &EéaKVOL& zhe pkopaéed éto&age paa éq m4£e of

catchment wonks out Zo 990 acke 5t

7.4.3 In the absence o4 the data 5&om'the'addit£0na£ sites
necommended and continued neliance on the singfe source the
position is given in the view in the TDP Note on Sittation
"Since no better data is available we have 2o falf back upon
this scanty data for anniving at a Aough assessment”.

This 48 tantamount saying "no reliablfe data was available
neganding Zhe paftern of deposdition of 8iL% in the reservoir'.
1t certainly Eacks the precision needed for any accurate

caleulation for the Life of the TD,
{COMG’.../")
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7.4.4 The Note atéo necornds: "However, even with the high
aatz o4 é¢£zat¢on 05 13,50 ha m/100 sq/km/year as worked ou

in pg&a 7.3.1 above, the useful Life of neservoin wonks out
toube qéiﬁe Long. On this basis the Live storage capacdity
oﬁ'Téhai'de worked out £o 100% at the end of 25 years, about
97% at the end of 50 years about 93% at the end of the 75 yeans,

and 88% at the end of 100 yeans."
Comparable Sittation Rales:

7.5.1 EThe TOP has nefated the obsenved silt Load of 6
ha m/100 Aq km of catchment anea/yea& observed ¢n Bhaknra
Dam baaed on 22 years data from 1555 Lo 1981 and Zhe asaeaaed

q'zﬂka m/100 Aq km 05 catchment. a&ea/yaa& aé pen

| wo&ﬂd enueﬁop&ng cuaueé oﬁ Joglekar, to its acceptance of the
.adapted é&iiat&on rate of 13.97 ha m/100 &8¢ km 0§ catchment
a&ea/yeq& ﬁoh_Tth#L Dam. There are gaounda Lo doubt the
validity of comparing TD with either Bhakra on even the
Rdmgangq. Both are almost in the plains and the sides

0f the Bhagirathi are nine times steepern., What nequines
sendous consideration 48 the observation in the Report of

the PLanning Commission Task force on the "Study of the
Eco-Development of the Himafayan Region™. "In 21 case
Azﬁdiéa, the siftation nate has Aincreased by 157 penr cent.
The Life 0§ the Ramganga Project, oniginally estimated at
lsoryéaﬁsg 45 expected o be neduced %o 4% years. No authentic

measvrement of siftation Loads in the main niver basihs appean
to have been made 40 fax, buit the evidence cited above shows how

grave Zthe problem has . :ome in the Rast few years(p 91
para 7.2.3)"



7.5.¢ Figunes gnom the Ianigation Commission Repoxt
are iflustrnative: | o
Annual Rates of Siltation in Selected Reéa&uOLaé

{in Acn’® {1)
RESERVOIR ASSUMED KATE OBSERVED RATE
BHAKRA 23,000 33,475
MATITHON 684 5,9éa
MAVURAKSHI 538 2,000
N1ZAMSAGAR 530 8,725
PANCHET 1,982 9,553
RAMGANGA 1,089 - 4,365,
TUNGABHADRA | 9,796 41, osajgj
miUKAI f_:: __fT_WT,,T,_MTT;:;;é:  _  m_ ___ 21 75£ ,

7.5.3: In Zhe TOP nofe on siltation a ;ompdiiéoh'i$'ma&e

with figures (para 7.4.7) quoted by Canl Brown of the US
Depaatmént of the Agricuftune based on the condition b{ the
resenvodin cafchment drawing the conciuaioﬁ on the 100 yean
expected Life of Zhe TP, Theae {8 no meaningful basis fox
this comparison because there is a vast difference in the
rate of s04if erosion beiween US and Indian rivers. Acconding
1o figurnes presented some years ago by Shni H.M.Bagujuna then

Minister of Inrigation, the nates of s0il erosion in acre §1
(Contd.../-)



per 100 sq miles per annum are shown below:

INDTA
Sutle
Beas
Ravi
Yamuna

Kos L

7.6.1
{£)
(id)

(4iid)

7.6.12

USA |
150 aéne 4t Columbia 1 acre {1
400 acnre 4% Mississipd 6 acre {1,
400 acxre 5z Tennessee 17 acre 4%
400 acne {1 Colonrado 36 acre £4£.
500 acre §%. Rio Grande 61 acne £,

Summany -
The above facts indicate that -

The siltation Load is based on singfe point measurement

at Tahk& Dam é&ie downai&eam 05 Bhag&ﬂath& and Bhifan-

The 54££at¢an Load adopted bg TOP s baaed on only
Limited data for the shont period of edight yeanrs,
The obsenved data variation is hather extreme even
within the short obsenvation peniod. 1t is difficult
Lo conclude whethen the adopted siltation Load £is
statistically rnealistic in the Long nrun,

Soil consenvation measures in the catchment area of

the TDP are 4in any case essential, but become of even greatexn

<mpontance 4in context of the futurne Life 04 the dam.

Increasing

populalion and, consequently, Aincrease in biotic interderence

in the cafchment area, construction of smallen projects

fCoﬁtd..,/*}
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upstream of Tehni Dam and other activities are Rikely to
increase Lthe 844 Load. Thenefore, energetic Aoiz_éonge&vation
works should be iniiiated 4in the catfchment area and completed
before {ifLLing of Lhe neservoin hnd their maintenance
assuned thereagten,
7.6.3 The degraded areas of the catchment have been
identified by the TOP for treatment; afforestation; ag&icuitu&é
horticulturne, Lnnigation, s0il consenvation, pasture development
and animal husbandry involving §inancial Anpuis oﬂ the onden
-oﬁ-Ra‘?Id*éﬁdﬂez; 'TFe'map thowing Lthe catchment and micno
_:_eatchment oﬁ the a&ea and catchmenim&ae cZadé&ﬁLcaz¢on oﬁ
ﬁ'ﬂand g&ven in Annaxune - was done ihﬂough tke daia ”
 provided for the TD by the Land Survey Directorate 0f. the
Government of U.P, Details of Land use were obtained through

the intenpretatfion of aerdial photographs and is the result of

recent Anputs.,
7.6.4  In view 0f the various aspects discussed above if is

recommended that:

(£ The nate of siliation at the Tehnd Dam site may be
assessed fon the yeans from 1982 onwands to provide
a realistic data base, atfeast for future profects
in the nregion, and also Zo provide a feedback on
the efficacy of the catchment area treatment wonks
and to suggest, if necessary, suitable additional

conreciive measuncs.

{Contd.../-)
{
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The 8ilt Load at othex poiﬁté, fwheu '.ax is being

- observed in Lthe catchment anea, may atéo be assessed

2o identify éub catchments whoae cant&¢bu¢40n of

dLLL L& excedsdve,

So0ik con&é&vai&on measures in the dag&adéd catchment

area of TOP should be initiatéd, completed expenditiously
Latest by 1993 and thein ma&nzenance assured zheneaétea
to counte& the impact of various human act&u&t&eé in

zhe catchment area in onder zo neduce $4i81t Load,
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CATCHMENT AREA DEVELOPMENT
§.1 The Infenim Repont clearly stated the "unanimous

view o4 the WG that comprehensive management of the entine
cafchment 45 essential” and necommended the constitution of

a "Catchment Anea Development Authondity: In view of the
evident envinonmental deferioration of Lhe catchmenit area,
and the gnaét importance of taking corrective measunes on

an emengency basis"{p.21 para 4.2} 11 neconded its view fthat
"Zhe catchment freatment should be implemented simuliancously
witn the constfruction of the Dam, and should be planned in

an as much defailf as the engineering structures. It will be

TiRecesseay-Lodo profect planning with Aerpect Lo the Leehno= T
Logical package, materials needed and the man power required
2o execute the work., The Working Group recommended the
gollowing: ~
{a) ' Soif and Waten conservalion, Land use planning and
§Lood control wonks should be done on a waiekéhed
basdis;
(b) The gLood controf proghamme should be a é@bination
0f 404l and water consdervatfion in Zhe upper reaches
04 nivens and strheams;
{c) Affonestation and s0il conservation must be ensured;
(d) I§ any forest area i85 submenrged on required for

nesettlement, equal forest area must be afforested;
{Contd.../-)}
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{e) The management of village common Lands and the so0-called
waate.zanda should strness growing of fuel, fruit and
fodden trees and grass. AL present these areas do not
give any economic xetunn but are a source of sediment
and §Loods;

(£) Thene should be provision for s0il and water
conservation measunes in the Project, 80 that the
“fLarge aeéaukcga provided are utifised effectively; and

(g} Road-side fand s2ips and Ldd-stides and other slip-

zones must be stablised, "

P condi‘tianaé ca‘tchmant’&&ea: L

§.2 The catchment especially the Bhagirathi catchment,
has handly 15 Lo 20% vegetlation cover. The excessdive sS04l
enosdion and s48% Load carnied by Bhagirathi and the higﬁ
incidenﬁe of Land sfides, have resulted in the extremely -
degraded condifion of the catchment, The 5.8t Load carndied
by Bhaginathi 4s observed Zo be higher than in Bhifangana,
Indeed, the Kanodia Gad di@aaiea in 1978 and the havoce
caused by fLoods which adversely affected the Manerni Bhali
Project 4n 1985 are testimony to the damage caused by the
Land sfides and fLash §Loods. These are a direct outcome of

the exiremely degraded conditions prevailing 4in the nregion.

{Contd.../-}
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Aﬁﬁoke&tat&on. i
£.3, 1 Though a Catchment-A&eahﬂevezopmenz Authonity haa

yet to be c&eatad Aomeﬁwoakjhaa*been done. The State Fonrest

Depanimant has baan &equebted to &dent&ég the degnaded areas
in the catchment, it paOppAeé to itreat about 36,000 hectanes
out of the fotal cdfdhmédfndhed'dﬁ'on 000 hectanres(only
150,000 ha., is aapontad to be available) at a cost of Rs.13. 08

crones over a pe&&ad oﬁ A”'fyeaaé.' Wornk was started dun&ng

1960-81 and the &e&utxa(M 'ESB) in the area ag aﬁﬂoaeataz¢on_::

and 4043 conéeauat¢on are -as dtlowa.'

Yean A550&251a1¢on

(hec! onkslin nos.) Lopment|Hee,})

inon Engineening  Pasture Deve-

1984-85 '_...12039{f 239 974
1985-86 2140 155 o
Total M 73 7661

Construction 05 200 minon eng&nae44ng works eueky
year L4 also proposed Io ba taken up.
§.3.2 At this nate of afforestation even the 36,000 hectare
area would be covered over a perdod of 16 years rather than the
proposed s4ix years. The density of afforestation €1600 penr
hectare is nrather thin, The forest department usually plants
2000-2500 trees per ha. The papposed nursendies boutd be able
Zo provide pfaniing stocks o the tune of 44 Lakhs against
the nequinemend of 96 Lakhs pen year with a proposed ptanting

denaétg of 1600 plants per ha. Therefore, additional nunsenies

SXLLLE need Lo be ¢ .. cted,
{Contd.../-)



3.3;3 ...At zhé meeting in Tehni town on 18th Aprilf 1986
| £o£a£ ﬁeopie wéné emphatéc.thét very Litz&é actual tree
ékéwing haﬁd beeﬁ déné except in a few places near Lfhe road.
" Some WG members were shown a planied area of aboutl 50 acres
and a nursery., Tree gaowth was Limited Zo aboui 1/2 an
acie nean the &oad."The explanation that it was a difficult
area and that Lhe 5und¢ aﬂﬂocated per unit wetre Lnadequate.
The nurseny aonta&nad veky few Apecaea Likely Lo benefit
Local peapze, WLth some amphq545 on chin pine and poplar.
.Tﬂé iaqaidemant in the IR "to identify appropriate species
,Toé 5ue£ 5odde& and ﬁku&t tkaﬂé wh4ch can. be quickly..
..gaawn Zo baned&t the £oca£ pubﬁ&cf, has not been given any
conALdehaonn. Not AuAp&46¢n§£g, there is no attempt Zo
involve the Local people without whose co-operation and
baﬁtidépation there éan be no effective afforestation of the
extensive degraded catchment anrea.

Methodology:
8.4.1 Even aften 5 yeans since the catchment affornestation

proghamme was Anifiated, fhere £& a complete fack of clarndi-
fication and data on Lthe crucial aspects Listed at the end
0§ Lhis paragraph, Vintually nothing has been done fo
imptamanz'zhe ctéanty stated nequinrements in the Interdm
Repoat Listed above, However, the TDP authorities have Lndicated§

that 271.5 ha Resenved Forest and 2311.4 ha civif and soyam
{Contd,../-)



forests are being submerged. They have Located 11000 ha of
degraded forest Lands in Zhe catchment area fon compensatory
afforestation(the Latien was ddentified by the District

Authorities when £L was definite that alternative non-

forest Land was not available.

i) Criternia fon identifying areas needing prionity
Lrhealmeni;
A4} Identification and demarcation 0§ the areas needing

s04L conservation and afforestation;

AL4L) Land capabifity survey of the areas p&opoagd Lo be
Ltrneated;

Zrneatment simulianeously with the compﬂéiéén 04§ the
project construction;

v}  Involvement of the Local public in ﬁonmuﬁdtion,
execution and aften care of the tneatmeni proghramme
in conformity with thein expectations and needs.

§.4.12 The catchment area treatment programme, under these
conditions, needs 2o be reviewed in detaif, immediately, fo
ensure that this crucdal component 48 taken up and executed
with the urgency it deserves. The WG again neiterates that
a survey should be undentaken to identify critically degraded

areas 4in the calchment which need prionity attention. Aftex
(Con«td..s/”’)



identifying critical: areas, the following detailed surveys

dhoultd be conducted:-

a)
b}
e}
d}
ry

§.4.3

Land capability classification survey.
Vegetation surveylcanopy cover and sfocking)
Present Land use survey

Socdo-economic survey

Waten nesounces surveylsprings).

Based on the nesults of these sunveys, an opltimak

Land use ftan should be drawn up 4in consultaiion with farmens

on their nepresentatives to fulfill the needs of fLocal people.

A preliminary identification of areas needing treating

:@ﬁ@gwﬁggﬂ;ﬁ@iﬁmﬁi@dvﬁygﬁhgﬁfﬂﬁEb@&%dﬁ@ﬂﬁﬂhégﬁpﬁﬁﬁawgﬁﬁﬁﬁgﬁmgﬁgév

the following:

8.4.4

To execute Zhe works in the cafchment area the

proposed Ganga Managemenit Authonity (GMA) shoufd have experts

to undértake the foflowding functions:

(i)

{4<)

(LL4)

Sunrvey & PLanning

Soif & Waten Consenvation Works 4in forest fLand

a) Adfonestation{vegetative measures Zo control erosdon)

b} Engineening measures to control erosdion{mechanical

measunesd).

Soil § Waten Consenvation in Agricuftunal Land:

a) Agronomic practices Like contourn cultivation,
mulehing, sixdp cnopping, Line sowding, optimal
seeding nate, placement of fentifizer ete. This
will be done through agriculiural demonsiratfion 4in

the farmens' fields., Extensive education wifl be

impanted both to men and women.
{con’tdo * -/"’



b)

d)

- B2 .

Mechanical measures Likaiimpnouement of beach
lenraces, construction of check dﬁma, drop struc-
tures, 841 detention basins|debris basins),
Long-wood check dams, toe walis (retaining walls)
water surplusing arnangements in the gields,
Agro-horticultunal Syéiam: Farmerns are o be
persuaded 2o go forn horticulture in the areas
which -are not §it fon aghiculture, Farmens may

be motivated to ptant frudit plants alongwith thein

agricultural crops,
Agro-forestry System: Farmers should be assisted

e)

£)

al

risens.
Minor innigation: To conserve water on £o utilise

dpring waten, water channels(Guls) should be Lined
and water storage tanks conventional ox LDPE

{ined tanks and guls may be constructed and
gravily feed sprinkles may Ee Lrdied fo increase
waten use efficiency.

Animaf husbandny:

a} Betiern milk éleﬂding caltle, nram distrnibution,
bl Pastune development.

Special problems: Stope s2ability Like Land stides/
sLips, noad side ernosion ete. by Bonden Roa&é

Ornganisation, Soil Conservation Depantment, eote,
{Contd.,./-)
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h) Hydnological monitoning: A few small watensheds
may be sefected £o monitoxr the changes in nunodf
and s0il Loss due to treatmentlby TOP}.

i} Tounism Pevelopmeni.

§) Other welfare schemes.

§.4.5 AL India Soif and Land Use Survey Organisation,
New Dethi(Ministny of Agnicufture} may be nequesdited to help
in Rand capab&l&ty survey of the catchment, The Centratl
Spif and Waten Conservation Reseanch ‘and Training Institute,
Dehnadun, may be requested Zo guide 4in the Aintegrated

Land use pzannAng fon the catchment areas and also in regand

:to hyd&oEOQLcat mon&tok&ﬂg.'
§.4.6 Foflowing are the points to be borne in mind whife

planning and execution of wonks:

G

{4) Wornks should be executed on watenshed basis from Lop .
Lo bottom.

(44) The planning of works shoutd be based on an integrated
Land use approach.

{iii} Since the so0if and watexr conservation works are to be

done in degraded areas, it 48 noi possible to establish
plantations with the present conventional methods of
afforestation. Special techniques 0§ afforestation

in combination with soif and water conservaiion

engineening methods should be adopted. Forest and
{Contd.../-}
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(v)

1« 8 .

Soid Conaa&udtion'ﬂﬂﬁiceaa tradined in s04il and

waten conservation should be involved in the programme
z& assist in its success.

Emphasis should be Laid on retainding s4LL within 100 fo
200°'m from the sift sounce by consatructing small s.4L%
detention dams, drop spillways, check dams, ftoe/
hetaining walls, Logwood check damsé., These structures,
in a&dition Zo Aiﬂt netention, will induce downwanrd
movement of surface nunoff into the 50il profile.

Such measures recharge acquiferns which in fuan -

increase the discharge rates of springs durding

- eummen months. They may also be constructed in Chix. .

pine fonests o increase the waten yield duning Lean
perniod even if enosdion problems are not very

sendoud Ln such areas.

"Afforestation in the degraded areas should be done with

fuel, fruit and godder species which do well Locaklly and
meei ihe needs of Local people. Local people's
participation and Ltheir support should be obtained to
close civil and soyam forest areas in rotation, Public
participation as 4in Sukhomajni model of 'social {encing'’
nepresents Zhe only way to manage degraded forest/civik
and soyam Zdndé through the villages societies in the
micro cafchments. Some of the plant species suitable

forn Local conditions are given in Annexure .

{(Contd.../-)
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Lands8ides/sLips along the noad should be stabifised
fointly by Forest Depantment, Border Roads Organisation
and othen concerned engineening deparntments Zhrough

vegetailive and engineering treatment.

Landstides/s8ips in the areas away f{rom the roads may

be taken up by the Forest Department Soif Conservation

Department., Gudidance in preparing control plan may be

obtained from C.S.5W.C.R, § T.D. Dehradun, GSI §

" UBIR. Onganisation and other concerned agencics.
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HUMANITARTAN AND CULTURAL

Humanitarian

9.1 The arbitnary ousting and dislocation of the Life

o0f the Local people, the inundation of most 04 the nichest
agricultunal Land in the area and the cutting off of villages
on Lhe opposife banks of the Bhaginrathi and Bhifanganga nivenrns
will cause great harndship, This, in its effect, ingnringes

Lhe consiitutionakl and fundamental human nights of the affected

people.
The TOP Situation

9.2.1 In acquisition of Land for development purposes, in
geneaaﬁ zhe comb&nai&on of éLnancaaﬁ compan&at&on and on
-wgpa0u¢é¢an 05 £and AR an-afternative site forn wehabilitation -

in considened 6&66&6&2n£ and in such campenéat&on/nehab¢£4xat40n
all othen humaniiarian adpects are ftaken to be covered adequately,
However, any change 4in the physical envinonment makes a break

in the p&dceéé and pattern of £ife and Living of people

in a gamiliarn sexiing occupied by tﬁem for many yeaké.< It
results in an inescapabfe change in their cultural patienrns and
Life-styles. No necognition on any value is assigned to the
uprooting of people from homes they have occupied fox very Long
periods, in composdite communilies, or the dislocation caused by
thein break up by sectional resetilement. The impact on the
oustees 48 taken as a comparatively £imited efement. 1I1if is clean

that in Waier Resources Development{WRD) profects with majonr
(Cﬁ)ntd.. -/")
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resenrvoins, the area inundated may include a sdignificant part

0§ the agricufiural fLand existing 4in and ox arnound the nresenvodinr,
which disnupts the social, agriculiural and economic base of ithe
affected people. The TOP wifl inundate alluvial agriculiurnal
fand, which £ies along the available wafern courses and constitutes

the most productive and rdichest in the anrea.

9.2.2 The dnrying up of hill springs in the exdisiing envinonment
Ain Himalayas is a known factor, Women, in many cases, spend a
whote day fetching water for the home. Any devefopment

appnoach nequines that the economic benefits of WRD p&ajecxz

_éhauid be conﬁenaed as much on the peop£e up&ootad and £&v4ng

lﬁz¢n the neée&uo4ﬂ and catchment aaaa ‘as in the command a&ea :
and the indusinies and townships who benefit most directly.
then.éioned in Tehni Dam wifl be used in. the command area
and.izb plans include 300 cubic meters per second fon ﬂeth&,
but there are no h£dnb forn waten supply to viflages situated
in TOP aebekvéin a&aa §rnom the neservoin, Howevern, the Government
of Uttar Pradesh has made plans to provide watex supply ZLo
villages in the reservoin and catchment area under the Hiff
Development Programme, and has for the Last several years
been providing water supply to a Large numben of vilflages.
9.2.3 The routine approach to compensaidion gon ousblees
overnlooks the total disorientation caused by the breakdown of

generational associatibns in community Living and Aepaﬁation §rom

{Contd,../~)
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areas most families have occupied for zwo centuries on mone.
Emotional ties Lo onrdigins, are a conspicuous element in the
national ethos. Tﬁia has yet fo be eonéide&ed in.neéatxﬁement
plans. 1% would be difficult to find a single example of
successful collective resettlement of any ousted cammqnity
grom any of Zhe major WRD projects. Oustees have, with 5éw
excepiions, added to the numben of nuraf and unban unemployed,
Ovenvdew
9.3 Many instances are given of high dams and Large
reservoins in developing countries involving Large scale

‘displacement of Local peopke. Water Projects have been assocdiated,.

scale watern profects have also provided the infrastructure fon
intrhoducing new forms and scales 04 pnoduétion in Thind Wornkd
Countnies. They have afso been, however, a source of significant
environmenial change, unexpected harmful disease, the Ampovenish-
menz of aquatic fauna and decrease of water quality. Furthermone,
the nesetilement of Local people has seniously affected thein
cubtunal patterns and Lifesityles. 11 is repoated that in the
£ast twenty yeans, more than 500 000 people have been nesetiled,
fust fon the dams financed by the Wonld Bank. These ééeiat and
environmental costs have verny often outweighed the benefits of

water projecis,
{con-'tdo . -/"3



9.3.2 The tﬁagedy 0§ xefocation has not earldier been
vocalised effectivety in India but Zhe human and cultural
factons were hightighted, movingly, fon the Tehrd area by Shrd

Sundenlal Bahuguna on 20th April 1986 at a meeting of the WG at

Maneni|Annexure &A )

Cuituka-ﬂ
9.4.1 The sacned and ﬁyiha£09£ca£'Aigniéiéance of the
Bhaginathi and its identdification with the continuity of
Indian culiure ahd civiiiaation, becomes a very signifdicant
elLement, 1t is nelated to deeply held emotional and religious
values and traditional behaviour patterns, current over millenia,
9.4.2 The ancient pilfgrims noule Lo Gangotri, the sached
aou,)m 2.066 a,nga , ha,u e amaadgbee n,)g,g,to ca.tad byzhgg XA LLNG oo
construction bﬁ'kdddé”an& othen activities in zhe.aagion;
The TP will inundate of the ancient site of Tehni town
established in 1§15 by the then Maharafak of Tehni for its
neligious significance. 1If L& a pifgrim centre with two
annual melas and is sadid to Lie 4in fhe Puranic Ganesh Prayag
Kshetra, Some people claim that the Ganesh temple at the conflu-
ence of Bhagirathi and Bhilanganga is described in Kedan
Khan Puran. The area also contains an ancient mosque and the
centaal Gurudwara oé‘Tehai Garhwat. ALE these nefigious

structunes requdine nesforatfdion and orn nrehabilitation and are

being provided for in the project plan.

(Contd,../-)
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REHABILITATION
10.1 When AQcoad{hg its view that conditions Ain "the nesettle-

ment sites visdited Bhaniawala by the WG, and Johra by the Chairman,,
show ihat despite the best effonts of the project authonities,

the conditions wenre far from satisfactory, The WG pointed out

that "present day conditions nequire comprehension of the

emotional and psychological aspects and consciousness 04 the
inciea&ingzy bitten feeling of Lthe Local people that they anre
éuﬁéeking without any meaning gul béne{ii 1o the anrea whiéh Ls
ataeady among the most negﬁected in Lthis HLmaﬁayan neg&on. |

| The nequinements oy the TOP can make an immediate contribution

in bn&ngang dirnect benefits Lo Zhe Local people, specially

those d&éplaced by the pao;zct 6y pnouLdang empﬁoymenz and

H&n&t&at&ng vocat&onat Zna¢nLng pnognamme ﬁo& 6utu&e ' _
ampﬁoyment.- In the Longen Lenm, Local people have %o be
directly involved 4in benefiting f{rom the newly created resounces
gan beyoud-notiéhai concepts of the introduction of pisciculture,
toundism and navigation. Here, vocational training and
émpﬂcymanz potential should also be fully utilised., The humani-
tarnian aspeect fakes on a p&edominqnce today, with the
dteadily Aincheasing poﬂiii@aﬂ awareneds and maturnity of ouxn
peopﬂe? IR page 11, para 3.7}

Effected Habitfat and the People

10.2 The construction of the proposed Tehni Dam willf resuli

in the submengence of the Tehni fown along with 23 villages and
(Con»td. a/-)
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parily, the Land of 727 villages. 1In addition, 7 morne viflages )
will also be affected ﬁoa creation of the project colony and
New Tehni town. A total numben of 8,680 famifies would be affected,
out of which 3,068 famifies have Zo be displaced entirely
because 50% on mone of thein fand is bedng acquined. The othex
5,562 famifies, who are noi bedng displaced, are to be gdiven
compensation on the basis of the Land/property going unden
submengence, No assessmeni Aid avaiiabte_whethea these "Unaffected”
gamilies would have sufficient Land £éﬁt fon sustenance,
The {ate 56 "Landless' inhabitants among them who may be few
in number, but where the exact figurne is not known, would be
wonse off as ihey are being Left te fond fon themselves without
;ggﬁgﬁﬁﬁngncéaﬂ-aa~o&gcnibatio§ﬂq5§§4§%ﬁ%%tﬁﬁ_ |

Present pOéLILOH

10.3 The profect authonities had LnLILazﬁg pnopoaed that the
affected population shall be neseitled in districts of Dehradun
and Saharnpur by acquining 9,000 acres of foresi fLand.

Indeed, 1,855 acres of forest Land near Rishikesh was transfernred
to the projfect authornities duning 1978-80 to seif up Zhe Bhaniawala,
Raiwala and Johna cofonies and another 917 aches was acquired
near Hanidwar in the Pathri block. Durding a field visit of zthe
Working Group, £t was, however, obsenved that Lhe remadinding
dornesd Land pnoﬁaéed to be acquired £n Pathni block contadins

good Sal and Eucaﬂyﬁtué ptantation and éé such this would not

be suitable Location for sdeftlement c&ﬂonieé. The Wornking Group
also uiéited.thé site nearn Chamba, under consideration forn Zhe

new Tehri Township whexe some forest clearance as welf as the

(Contd.../~)
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creation of a Helipad had been faken up, This site has
subsequently been abandoned and the New Tehad Township as well
as the project colony are being Localed nearn the Tehrd Dam

site Ltself,

Rehabifitation Planning:

'10.# Rehabilitation should be taken up in a planned mannexr
40 ihat trauma of relocation due 2o Loss of home and heanths
and uncentainty about the future in Leams of profession/
occupation can be minimised. The §oLLowing sieps have,therefonre,
been suggested: |
”“1Fi}“*’””fﬁéﬁii{iﬁd%ﬁﬁﬁfb{*i&ﬁ&*{béﬁitﬁéfiiéﬁéﬁi”6Z%£ﬁé*&Sﬁééiéd*
population, both for construction 0f homes as well as
agrnicultunal punposes. AL the Ldentified s4ites soil
capabifity and waten availability both fox drinking
as well as innigation purposes has Zo be ascentained
before the Land is acquired.
i4) Based on the siftels) selected for resettlement, a
nehabititation Mastenr PLan should be worked ouf,
cleanly indicating Zhe folfowing: |
a} Layouit plan for the colony at the proposed site,
b) Model designs for the proposed houses.
e) List of facilities and amenities Zo be provided
at each site alongwith arrangements made fox
provisdon of building materials, 4if any.

{Contd.../-}
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d) Tradining facilities to be created to impart fraining
Lo the Rfocal peopie 40 Lhat they can be employed
at the project in skiffed/unskilled §obs.

e} Training Lo be dmparied Lo the f{armens z& help Zhem
adapi Lo the new agricultural practices they would be
called upon to adopt by switching oven to
perennially inndigated agricultune in the new
settlement(s).

Land Avadifabilfity:

10.5 The kehabizizatién measuned foxr the Tehni Dam oustees

proposed by the profect authornities, as conveyed to the Depariment

of Envinonment, indicate that the project authorities have

acquined the following parcels of fand:

- 2767 aches forest Land acquired in Dehradun and
Saharanpur disinicts duning 1978-80 and 1282.3 acres
Land acquired in 1983 with the folLowing composition,

--Ganga Canal Land on Hardidwar Roorkee Road known as

. Pathrdi Rao, 102] acres.

-~ Ganga Canal Land known as Randipun Rao, §6 aches.

- Sick Zea ganden Land near Dehradun, 137.5%2 acres.

- Land ceiling surplus in Dehrnadun, 37.88 acres.

- Private Land in Dehradun district being procuned,
500 acres.

Total: 1,782.4 acres.

{Contd,.,./~}
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Rehabilitation Planning

10.6.1 As of Zoday, therefore, the total fLand availfable to
the.p&oject authonities fon nehabilifation is 4,049.4 acres
againat Zhe éniiiaﬁty estimated fotal requirement of 9000 acres,
The veny {irnst stfep in nrehabilitfation, therefore, has yet to be
complLeted. The paepakation 0f a Masten PLan for Zhe entire
poputatioh afongwith a phased schedule for theirn nelocation
could not be worked out in the absence of Land availfabifity,

Land already acquired 48 sufficient for rehabilitation of

oustees due Lo f4nst phase submengence, project colonies and

New Tehrni Tﬁwnbhip. Since complete Land L4 not available,

the TDP authonities have sug-gested fhat an industrial unit

be set up Zo provide alternative employment fo about 2000 peopte.
'fI&gfdexa££5?dézzhehp@apﬁ&atxaﬁg;yzxfzb;héqw@kkédtvat:“trz¢£5; I
obviously, not possible Lo assess and analyse a Rehabilitation
Mgéten Plan which &8 yet %o Ea formulated. Howeven, on the basis
of Lhe sfeps taken by TDP s0 far the folfowing comments axre
aﬁﬁeaad: ‘

{4} Masten PLan for Rehabilitation of the rural population
affected duning second phase (192-93) is not availabfle.
Pmoject'auihonitiea have made the follLowing arrangements
§on nehabilitation:

a) Famifies already seftled by allofment of

afllernate Land . e 1212
{Contd.../-)
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b) Famifies that opted for Cash
Compensation soss 370
e} Additional plois bedng deuatoped. |
| on available Land | o sase .  .627'

(L4} TOP authonrities axre Looking forn more Land Zo éattﬁa
the 7nd phase oustfees, Howevern, it 4s possible that all the
families may noi be settfed on agriculiural Land. Therefore,
some of the famifies would have fo switch ovenr tO»ﬁew
pkodeééionQ, Schemes to provide employment alongwith
identification and training of these Zo be so employed,

should be prepared.
© (iid) Some famities(about 250] ane to be nesettled at
Dehnadun on 1/2 acnes plots. They ane Likely o face problems
0f empLoyment and adjusiment. They should be assdisted Zo
nehabilitate themselves suditably. |

{Liv) ' The administrative machinery nesponsible fo pay
compensation needs to be streamfined o overcome defays and
miseny Lo the oustees.

{v) The serious hardship to the oustees in the initial
stages of the present rehabilitation, should ﬁnden no circumsfancesd
be allowed o reoccun. Plans and preparation of the setfffement
sites shoutd be neady well before any move oui of the remadinding
families. The WG noted that the rehabilitation 44 as much
a pnbbtam nequining affective implementation by Lhe TOP as the

construction process,

{CONTD,../-)



10.6.¢ The WG agadin recommends that rehabilitation and
nesetilement should be planned on non forest Land and

§inst stage nehabilitation should be completed well befone
constrcution of the coffer dam. The entine process of rehbilita-

tion should be complfeted Latesi by 1991,



i- 68 -
IMPACT OF WATER RESOQURCES DEVELOPMENT ON PUBLIC HEALTH

Water Boanp Diseases: -
11.1.1 1t is widely necognised that noughly &0% of the disease

vectors fon ailfments prevailing 4in the couniry are water borng,
Peniphenal necognition of this exists in many project proposals
through a noiional but extremely smalk allocation of funds,
usually, earmarked for malaria control. Again, This 4is an

area to which pLannens and engineens have given barely adequate
attention despite clear evidence of a direct inten-nelations hip
between cﬁangea in the environment and Local health.

11,1.2 In WRD profects, the nelation of river baéikr develop-

ment to the increasing incidence of diseases such as malaria,

- 44laria _and Japanese encephalitds, communicated by insect
vectons has been obéékved and needs %o bc eidmined in the
case of TDP as caution has been expaeaaéd_by the Tndian Councit
gon Medical Research(ICMR] Zhat, "We are.at the cross roads
today with negard to our abifity to control these diseases.
They are endangending public health, productivity and

national devefopment........water impoundments wilf increase
favourable vector sites at Limes Ln the year when ZThey were
previously scanty. Waten 48 essenidial fon the development of
mosquitoes., They transmit a number of Lropical diseases.

A majornity of Zhe breeding places of disease vectors are
created by man. Manmade malaria 4is a well known neality.

Provisdion 0§ waten to runral arneas §or agriculture and for
(Contd../~}
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human use is a majon development activity and a vital
necessity. Such aciiQity, howeven, musi be accompanded,
simultaneously, by a watern managemenit system s0 Lhatf conditions
favourable fon the breeding of vectors of human and animal
disecases are not created....Riven Basin Development Profects
should sendiously consider Tthe possible effect of such projects
on'bneeding 04 vector populatlions Inansmitting malardia.
Envinonmental and public health engineering should be buift
into project design."” |

Economic Consequences

11.2 The ICMR {funthen states that: "Real economic neturns

—from-waten resounce-development projects may-be-sentousty -
compromised by enhanced transmission of vector borne
diseases., The States of Punfab & Haryana have now become
endemic for mafarnia on account of these 5&cto&6, 0 also Ais
the Raichun district of Karnataka State aften Tungabhadra
damming and Canal net work development”,

Podficy
17.3 - 1In zhe‘ﬁace of such a definite assention by IMCR,
Lthe mangdinal financial allocations have Lo be increased,
substantially and prionity attention given to the environmental
Ampact on health 4in afl WRD projects. On the basis of studies

done by the Indian Council of Medical Reseanch, a sysitematic
(COﬂId. . c'/")
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approach on the following Lines 4is catled for in the case of

the TDP.

(a)

(b}

(c])

(d)

i

Aéé&éémani 0f exdisting health infrastructure Lo

caten to the medical needs of the population,
including scneening of the influx of the Labounr force.
Strengthening, if necessary, of Zhe existing

medical infraslructure.

Eét@bii&hing a monitoring nefwork beﬁo&e'ihe
impoundment commences, to siudy and control the
incidence of water boane/infectious diseases Lif any

in the wake of creation of reseivcit and the canal

network.,

Adequate provision should be made in TDP fon
carnying out the above surveys/studies and Lo

implLement the nequired actdion programme.
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COMMAND AREA
Salinity:

12.1 The WG desdined Command data on watex supply, Losses

in éanat&, waten tbgging, drainage, the distnibution system,
the Level of ground wafter ete, The introduction 04 Larnge
vofume of surnface watern of Madhya Ganga Canal and Tehni Project
thaough.the exdisting canal sysiems may create some imbafance

in the hydrnological cycle of the area. Data on the ground
waten £eve£§, wateatogging and salinity are given Ain the

"Noté on Sqii Survey, Salinity and Water Logaing in

Tehni Command Anea” (Annexure 11 )

12.2 The study done by the National Institute 05'

Hydrology Rooakee'uéing a sophisticated finite diﬁéemenée model
Sdhows that the pekcaniage of saline Land vanies fnom 1.17%

L0 6.4% in Zthe dLéI&&Qté 04 Sahaaanpun Muzagfarnagar, Meerut,
Ghaziabad, Bulandshahar, AlLiganh, Mathu&a, Agra and Etah.

In Mainpuri distniect, however, this area is around 15%

(TabLe 1 in Annexure {4 }. The area, genenally, has an effective
drainage éyétam 0 there ane harndfy any waien Logging problems.
On the cont&aﬂy the data neganding variation in the water fable
gor the pendiod §rom 1973-81 indicates that in the command

area, Zhe water fable is beding depleted because of ovexn
exploitation of ground waten duning the nabi season. Tnt&o~

duction of ianigation will help in stabilising the water fable.
{Contd.../-"
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On the baéié of its étudy, Zthe NIH has suggested the installation
04 1264 tubeweil& with the capacdty of 2.52 cusec (0,072 cumecs)
and 4nd4cq£ed thein spatial distribution to obviate any advense
effect ontﬁhe envinonment of the area due 2o suxface

L&aigatién; ”

Iﬁpiamentatéon:

12.3.1 The tubawe££$ p&opoaéd ane to be Ainstalled 4in § years
in a phased maunéﬂ. A watch on fhe behaviour of the ground
water fable during zhié pé&iod will be kept. Any change
warnanted due to site conditions wiff be atud&ed Lo alien thedin
£ocaz4onb. The Azudy paechté xhe behavioun 05 watexn zabﬁe

ﬁgm

above éghemeé. WLih the proposed exp£o&tat¢on 0§ ground wafexn

%a.pe&&od 05 twentg yeaké aﬁzen Lhes Lntaodueﬂfon“oé ‘the

resources the water table is axpected to dectine at

Zmm/year. The equilibrium condition ia;expected to be neached
in Zthe 201h yeanxn.

12.3.2 - Though the contribution of additional §€ow grom ZLhe TDP
£$ comparatively Limited and "wiff have hanrdly any Ampacit on
water Logging ox Aaiiﬁiiy An the axrea", thene is evidently
enough cause for concern fo require the introduction of 1264
tubewells which will result in only a very small, Zmm annually,
Lowending of the ground water Level. This would be an additional
area for effective co-ondination by the proposed Ganga Management -
Authonity as Lthere is no Ganga Command Area Aufhonity and Zhese
measures form part of another project entitled’Modernisation of

the Ganga Canaf which has not yetf been cleaxed.
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GANGA MANAGEMENT AUTHORITY

The Tehni Dam Project Context

13.1.1 The WG consdiders that the anﬁikonmentaz'ibpact of the
TD has to be viewed in nelation to the multiplicity of
development activities in the area. 1t was stnongly §elt that
a small project, orn a serdies of smalf projects, 4Ln a gdven
region could harndly be burdened with the {inancial and othex
nesponsibilities for treating the entine catchment and/ox
command anéa in onder to arnest environmental degradation.
Moreoven, even 4§ individual projects may have £imitéd Local

impact, a Ae&&e& of 4uch p&oiecié would &eéu£t in a Aubét&nt&dﬂ

cumulative ENVIRONMENTAL TMPACT. Therefore, it is imperative
Lthat the anvi&onmentui impact assessment should be considered
on an infegrated basis for the entire niver basin as a whole
on by consdidending the Ganga catfchment area upto Rishikesh as
one Planning Unif,

13.1.2 The implementation of mitigative measunres is done by
a numben of f4iedd agencies withoutl any coondination 05 thein
activities. 1In ondern Lo Lfneat Zhe ndven basdin in a
comprehensdive and an integrated fashdion, A1 4is aééaniiaz that
a methodology/mechanism must be evolved s0 as Lo Amplement
effectively the cornrecidive measures as well as to inditiafe action

gon envinonmental conservation. Such a mechanism should

esdentidally provide fon:
{Contd..../-]
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{a) the preparation of detailed field action plans fox
mitigative and promotion measured Lo annest the
degradation of envinonment and in general fo Aiis
enhance its conditdion;

{b) mobilisation and coondination of the efforis of

! divense implementing agencies An ordexn to'executgue

effectively the field programmes wiihin a given Lime
g§rame; and |

(c) ‘monitoning the operations undentaking Zhe necessany
cornective measures.

_ﬁﬂfggﬂgﬂéggiéu%wggi%guaa%gu@iq@%gﬁg@ggﬂﬁéé;égﬂgﬁiéﬁ&qg@g&§{@W$$ka

adequate ££hkd§é3'w££h the existing administrative machinenry,

needs to be wornked out. Suppont needed from the Central
and State Goveanments for this purpose must also be clearly
dpeld out.

13.1.3 The proposed mechanism will find ready applicaiion

in the case of Tehni Dam as we have no Zime fo Lose because of

the exdsting environmental degradation.

13.1.4 The Wonking Group {§rom the outset stressed the need
§orn a holistic approach 4in orden blend fogethen Lhe mulii-
disciplinary and multi-institutional inputs needed to achieve
integrated development of the negion. I£ therefore recommends

the creation of a Ganga Management Authordity with the

(Contd.../-]



following purposes:

{a)

(b)

(e)

13.2,1

Managemanz-Auihonity §on the basin rather than for an
individual project.

Integrafion of catchment area treaiment, command area
development and the engdineening works as an integral
component of the project Zo be executed and complefed
concurrnenily.

While identified tasks may be abb&gned to and executed
by exdisting deue£0pment agencies, the responsibility
of completing the tasks within the stipulated Lime

§rame and ensuning the quality of work would rnest with

_ Lhe sasin Management Authoa&ty.__

.wTehh& vam Catchment Managament AuthoaLig

The WG considens that pending the creaiion of the

Ganga Mamagemeni Authonity Zhe Tehrl Catehment Managemeni

Authornity should be changed with the nesponsibifify of execuiing

the wonks nelated to Tehni Dam and the trneatmeni and developmeni

0§ its caichment and command areas. A serdies 0§ othen WRD

projects proposed on the Bhagirathi and Bhilangana as wellf should

be covened by the same authonity. The concept .of a Basin

Management Authonity 4is simple buil 414 functioning will need an

innovative approach at every step to integrate effeciively ZLhe

depantmental/sectornal approach presently adopied.

(Contd.../-)
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13.2.2 An apax Ganga.Management Authonrity should be established
as the Ganga Catchmant Treatment Commitiee mooted by the

State Govennment and other A&MLﬂak comm&tteeb/agenc&eé nedult

in a d&u&é&Un 05 5unct¢oné and responsibilities and a £ack 04
concunment aet&on don co- oadLnated deueiopment of WRD pnoiecza
The Ganga Management Authonity being proposed is aimed at
pLanning, execution and monitoring of the WRD pnogndmmeé on riven
Ganga above Rishikesh. This Aedkécté the unandmous view of Lhe
WG in the'Ihtedih'Répont 1o the eﬁﬁeci that the comprehensdive
managament 06 zhe entine catchment and the command area £4
_meébenz¢a£ Deta&iad management p£ana need to be dnaWn up
.ﬁiakLng 4nzo account £oca£ need& and aap&&at&ona and anoiv;hg
£oca£ peopZe in theLn execution.

I@pzementaILon
13.3 The we At&ongzy aecommendé that the Ganga Management

AuthonLty Ahou£d be a 5zazutoky body, a fechnical agency headed
by a Compatent.Technécaﬁ Managek/?noﬁeﬁb&onaz. On no account
should £it, howeven, beéome just anothenr bureaucratic sel up.

in addition Lo technical personnel for planning, execution and
monitoning of WRD projects, the Authondiiy should have experts
concerned with family planning, health services, animal husbandry,
{ishenies, tournism, navigation, honticufture and he utilisation
of witdlife, both g§fora and éauna,raa valuable nenewable

iesources. Fon catchment treatment it should have experts in

{Contd.../-}
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agricultune, agricultural engiheeking,'&g&iéd£tu&a£.-

extension wonk, agronomy, economics, environment, {bkébiky,
geoiogy,'hydnoiogy, sociology, so0il Acience'and zaan;pbﬁtation.
Pensonnel can be taken on deputation from depariments d{
Agriculture, the Border Roads Onrgandisation, Forests, Minox
Innigation and other concerned f§ields, o

Camu£az¢ue Bened4ts:

.13 4 The integrated dave£Opment o4 nat&onat &ebouaceé

will ﬂead to dincrease in the Local economic patant&aﬁ 05 Zhe
neg£on, p&ov&de emptoymant, ckeate pubﬂ&c ¢nuo£vemen£ and
<~gmadua££y neduae tha paeéenx dzpendence on: maag,naz aQA&cazzune,
.'AubéLAIence on animal huéband&g, m&gﬂat&on to the c4t¢eé don
employment, and give a new dimension to u¢ta££y needed consen-
vation measures including curnent 5onebtny pﬂact&QEé: The
Gdngd Management Authority should a£zb consider creation of a
Consenvation conps 2o ‘involve Local people and the

Lange number of Ex-servicemen in Zhe area.
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FLOOD CUSHION CAPACITY .

14.1.1  The project repornt of TOP did not provide any
additional §Lood cushion capacitfy. However, the reservoin
would moderate Lhe maximum probable {Lood in the valley with

5 m £ift already provided in the neservodin,

14.1.2 In Zhe Intenim Repont, the WG suggested the Ancorporatior
04 adequate f§Lood cushion capacity in the design of TDP,
The Lssue has been studied by TPP authorities., The report

entitled "FLood Cushion Capacity 4in Tehni Dam Reservoir® of

Oetoben 1980 alongwiih supplement of Februany 1982 £Ls enclosed

(Annexure | )

14.1.3 The view,kecoaded.in the nrepont above,

is that even 4§ the total {Lood contribution uﬁia the

Tehni dam site is stopped altogethen, its impact on the 25 and

50 yeans fLood at Kanpun L8 Ansdignifdicant, In view of the nominal
impaci o4 moderation of the fLood through the Tehni Dam on the
damage cenines Lower down, CWC did not recommend any

additional flood storage cushion in the nesearvoin. The Ganga
Flood Control Commissdion also considers that no fLood cushion

is needed fon the TDP, 1t has, the&eﬁd&e, noi been provided.
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VEGETATION/FLORA AND FAUNA

Vegetation

15.1.1 The vegetation {8 dominated by Pinus roxburghii

{Chin pine) 4in upper nreaches where the henbeceous growth 4s very
poor. The density of the pine forests are higher on northean
sRopes than on southern sfopes. The present forest cover Lin tLhe
submengence area of TDP L& also of poor quality. Surveys carrnied
out by TDP and Foﬁeat Deparntment have shown a density of

26 trhees pen ha and 18 thees per ha in neserved forest & civil and

soyam forest nrespectively, About 53% of these trees are Less than

10 ems 4in diameten,

arboreum are a common feature of the forest community on Lhe

adjacent hilf sfopes in the catchment areas with ITyondia Ovalifofia

Viburnum mulfeha and Cupressus torulosa in various densities, 1In

the vicinity of the nesenvoin some Localities have plantations

0f Cedrus deodera mixed with Pinus griffithil.

15.7.3 In the catchment area the frnee communifies are of

variable species composed of Acer, Rhododendron, Alnus, Buxus,Taxus.

In addifion Picea smithiana, Abies pindrow, Juniperus recurva afso

occun, culminating 4in Betua utilis and Rhododendron companuafafum

in the main valleys, as well as afong The tribuionies. With
construction o4 the dam the natural forest vegetaiion of Lthe
highen breaches may noit be disturbed at present, buil will definifely

be affected when Lower vafleys are considerably changed,
(Contd.../-)



i~ £ -2
15.1.4 The hekbaceogé fLorna is generally nich in the valfey but
poor in other anreas, mainfy because of distunbance in the habitat
by clearing and exposing the Land for culitimation and other purposes
This distunbance has also Led fo the intrnoduction of some exctics.

A few common herbs are verbiscum thapsus, Ranunculus arvensis,

Arabidopsis Wallichii, Coronopus didymus, Stellaria Media,

Crotalarnia Medicaginea and Sonchus olferaceous.

15.1.5 Tn and akong the tennaces some of weeds Like Rubus

ellipticus, Rhampus viragatus, Prinicipia utilis and

Cotoneaster Microphyllus ane common{Annexure Q J

15.2.1 ”.f5;236£an£ca£ Sunvey of India underntook a detailed
durvey of Ihe.pAOPOéad subergence anrea and its vicinity. The
gfollowing are the salient {indings:

' 15.?.2 The BoZandical Survey of India has nepornted that 462
species undeﬁ 99 families have been necorded., The dominent
famifies ane Asteraceae (42species), Fabaceae{36 species),
Lamiacease(20 species), Solanaceae(13 species) all befonging to
Dicots and Poaceae (34 species), Onchidaceae(17 species),
Lifiaceae (6 species) and Araceae(3 species] of the monoc%tékm
15.2.3 Funthenr, it 4is eatiﬁated that the total he&baceﬁé?%é
(271 species) shrubs (38 species}), z&ee4(4f dpecdes) CLimbens .

(20 species) and plants of economic and medicing? vafue (58 species)

. . AConztd.../-)
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occun £n the area and are goding Lo be affected by the
submengence, In all the 12 rare and endangered 4dpecies Listed are

also Located in Ahis area which may be distfurbed by inundation.

1?2 Rare specied

1. Cinnhopetalum hookend Duthie

Z. Eulophia honmus {44 Duithie

3. Gastrodia ornobunchodides (Fale.)Benth,

4. Habenania trniflora D.Don

5. Listera micwgoltdies Duthie

5. Saccolabium distichum Linat

7. Abbium nubebbon M. Bief.
s, | Gagea pnaudoaeiicutata_  Ved.

g. Tulipa clusiana DC.varn,.Stallata{H K.) Regd.
10, Gbgcenia fongleusis CLanke

1. Poa nhadiana Box.

12. Preudodunthonia himafaica - (HK.4.) Bor et Hubb,

15.2,4 A moss genus mitrobryum has been repornted by

and preseaved in his collection in U,S.A. This moss Apeééea has
not been Locatfed and neported by BSI. Efforts should be made to
Locate this specdied in the neservodir anea before submengence on

elsewhere and Aif found it should be nehabilitated in othenr areas.

15.2.5 Cultivation and Large scale exploitation fon fuel and
f§odder has graduafly depleted the existing 57 tree species 0§ both

angiosperm and gymosperm, The Zrees going unden submengence wilt
{(Contd.../ )
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include fruit ireesd £ika'magiéaka, prunus, Eriboirva, Citrus,

Aegle, Psidium and Syzycium. Othen economic and ornamental irnees and

shaubs include Fucalyptus, Greviffea, Dalbengia, Media, Toona,

Acacia, Bougainviffea, Hibiscus, Jasminum Cesirum and ofhers.

15.2,.6 Afong with the estabfishment and spread of the habitfaiion
in the tow Lying valleys, more than 30 specdes 0f exotic plants
have naturalised in wide area and pioneening geneia are Dodonea,

Lantana, Kanthium and Eupatorium. The common native herbaceous .

plants occuring An the area bezong to Genandium, Campenufa, Boientilla,

J_LLndenba&QLa, PoEygonum,_VazamLana, Poa,_Cypeaué efe. and have the&&

concenthations moétig in shelLtened Atopeé and gu££¢eb.

Impontant herbeceous and woody climbens ane Cryptolepis,

Tinospona, Cissampelos, Diosgonea and Mucung fargely associated

with the bushes of Benbendies Lycium and Euphoibi Toyfena.

15.2.7 The other ecological effects Likely fo occun due Lo the
crneation of vasi water body are the emergenc® of aquatic weeds and
reeds which may invade fhe 4reservoin. The nature and quality of suck
aquatics may be eétimdted from othen dams constraucted during the
Last few decades in the Himalayan regdion 40 that necessary control
measunes could be planned. There is need forn devefopment,

nehabilitation and multipfication of the 12 rare specdies of planis

§ound in the area.

(Contd.../-}
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Fauna

15.3.1 As a nesult of deforestatfion, Rhacophorus maculatus

and Sturodis afghana, the two important specdes of tree frogs

abundantly availfable about three decades ago 4in the forests of
Tehni Ganhwat and Dehradun distrnict, are sfowly vandshing.

Rhacophorus 'maculatus is no Longeh available in this anea because

its habitat has alfready been completely destroyed whife Siunois

afghana is extremely rare, nepresented by only a few examples of

78T collection. The present status of Sturois afghana indicates

that this species may also meet Zhe fate similar Zo that o Rhacopho-

 nua macuzatua &6 ihe p&eéent tnend 06 &educt&on of 6one4z coven

and ecoﬂog&cat d&btukbancea in ihe area gaeé on unabated in 5utuke.
15.3.2 These {rogs axre of immense economic Lmportance. They feed
| on insects [insectivorous} and consume a Large variely o4 harmful
insects in. the fonests and thereby mainiain a biofogical coninol
of timber pests. Therefore, the reduction in number or complete
absence of these useful frogs grom the forests, will Lead %o an
increase in swarms of forest pests which wifl add further pressure
on the continuous neduction of foresd coueﬁ in the anrea,
15.3.3 As a measune o0f in-situ nestoration and devefopmeni of the
vanishing species of tree frogs 4in the Catchment area of T.D.P.,
proper afforestation should be undentaken of degraded and non-
fonest areas so that the habitat of these species 48 nestoned and

theneby the genepool of these species protected.
(COn»td. . u/")
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15.3.4 The WG in its Interdm Reponit has recornded that ithe
migratony noute of the héaad of Asian elephant, which wenre
moving traditionally through the Chifla Forest on the Left bank of
Ganga fo the Dehradun Foresi on the night bank, is cut off by the
extensdion of Hardwar fLown, the inét&uaion 0f the Raiwalfa settflement, .
and the consdtruction of the powen channef fon Chifla power house.
15,3,5 The separation of the hends of elephants of Chilla
forest gnom those of Dehradun {crest has meant that tree forage
by the individual hends affects forestswhich no Longer has zhe

» T.{ » . -
fime Lo cover as was Lfhe case when migration was possible., 1t has

__also.created biofogical problems: fon this intefligent animal and

 fed to dangen fo viflages close to the forests. Many aceidental

| dn&wning deaths of elephants occur when they {follow thein normal
ﬁigaatony practice and try Lo cross the cement Lined power channels.
15.3,6 Steps have been taken to connect Rajajdi sanctuary with
Chifla fonest on Lefi bank of Ganga. Proposals have been approved
Lo construct two 15 m wide bridges on the power channel and

create two corrdldors foxn moving the populalion oul of the area

with efectrical fencing o provide an emignration noute fon

elephants and other fornms of wild Life.
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PISCICULTURE
1é.1 The Intenim Report recognised "The rnole o0f §ishernies as a

valuable nenewable resource needs to be considerably developed.
Mahseen and other majon carps shauld do well in the reservodn.
However, Lthe upstream movement 04 mahseer and othern migratory §ish
specdes upto Lthedr bneediaé grounds in the Bhagirathi, Bhillangana,
Alaknanda and othen inibutaries of the Ganga has been blocked by
Lhe necently constructfed barnage near Rishikesh because of the
absence of a §4ish Ladder, This should be cornected to the extent
possdible, Potential developmenil of brown trout, and according fto
“f”ﬁihegiaﬁqﬁiFéﬂha#é&ﬂﬁmuiha&itgaihzﬁp@é#éb#ﬁéﬁgﬁaﬁfiﬁi&ﬁdﬁ@ingfkﬁiﬁhaég
trout successgully, for the {insit Ltime in the Noathexn Inddia,
provide an additional avenue for emplLoymenit and economic

development,”

" Impact of Reservoins:

16.2.1 Contrany to populan assumpiions that neservoirns augment
§48h pnoduction, experdience, internationally, and in the Bhakira

and Ramganga shows that after an initial expansion there is a steady
decrnease in §4sh catches, 1In the Latter, a significant reduction
in the percentage of mahseen caught{Tor fon and Torn Putitoral

has been observed, The Mahseer <8 a §ish of great commerciak
Ampontance, both as a valuable food §4ish and as among the greatest
sponiting fishes in Lthe wornld."The most Amporntant group of Ondiental

§4ish are the cyprinodid or canrplike fishes... Most of the impontant
(Contd.../-}
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fishes of Southern Asia ane 4in this group, including the famous
Mahseen of India and Buima, a giant carp which may neach a wedight
of 110 poun&&[about 50 kiloghams) in some of the Large Indian
nivens and which, if caught on hook and Line, §ights and
fLings itself into the air as wifdly as any tarpon.” (Dr. Dillon
Ripley, Secnetary Emenitus of the Smithsonian Institution 4in
"The Land and WildLife of Tropical Asia).
16.2.2 Although there are many species unden the generic name

"mahsecen' yet Tox Putitora(Hamifton}, the yellow-finned mahseenr,

As the most popular among the anglens and fisheaman in northern and
castern pants of the Himalaya. This §ish is known fo grow %o a
'“ﬁﬁ&QiﬁﬁﬁﬁEfééfsfmé:§méing&§3T&Twéiéﬁiﬁbiﬁ&biéwzhdnféféﬁiﬁfééji”33:'
Recently, studies on the various waten-ways of Himafaya have indi-
cated that the population of all kinds of ﬁiéheé, parnticularnly zhe
mahseen has been degimated, and Large specimens are available

only at and near neligious Aanctdaaieé. In the vast stretches of
the great Himalagan nivens, this once abundantly avaifable game
§4i8h, 48 hardly encounterned even after several sincene

atlempts for collection. The most éogent heasons forn this

fast depletion of the imporntant fLishery of the area have been

enumenated by Kapun and Tilak{1970), TiLak{1974, 1976) and Tikak

and Sharma({1982},

{Contd.../-)
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16.2,3 There is a general complainit of the angfens and 6££hQAman
alike that the catch of the mahseex <8 declining and this g§ish is
hardly avaifable in the Himalayan rivens, 1§ the trend continues,
there 45 a great danges that the mahseen, the mosit beautifus
creafure of oun impontant waler-ways, will become extinet in the
near future. The mahseex 48, thenefone, among Zthe endangered
dpecies of fishes of India. |
16.2.4 The most impontant biolLogical neason contﬁibuting partly
towards any nesponse o the growing nanity of the mahsecer is the
failure of the fish to baeéd in captivity, This dpecies baeedé
ony in nunnéng aimeama and ought Lo aacand 4n£o zhe aLvekd upto
“Zong distances begore the £ateao¢enao&y organs ane éen5¢z¢5ed 1o
induce the gonads into the Zeproductive activity., Such a pkenomenon
in the Life of this §48h is hindened due to the formation of obéiﬂucj
tions 4Ln the counse of the nivers in the form of dams and weinrs
construcied dunring the recent past, Th@ough pre- and posit-
impoundment durveys, it has been nepeatfedly podinted out that the
dams and weins have a Long Lasting harmful effect on the
commercLally important mighatonry 5i4he4(Khan:7940;’Ra£, 19458:
Raj, 1941; Devanesan, 1947; Hora, 1940: 1947 a-c, 1948, 1949, 195¢0;
Job at ak., 1952, 1955; Job, 1950, 1952; Prashad and Job, 1949),

(Contd.../-)
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Impact of Tehnd Dam

16,3.1 The impontant specdes of {ishes that are Likely o be
affected by the construction of Tehni Dam are the two species

of mahseen(Torn Putitora & Ton Tor) iwo species of ihe Labeos

(Labeo deno and Labeo dyocheifus) and zhe Indian trout

[Schizothoraichthys progasfus]). These species of §4ish form a bulk

04 the §isheny of the area and the {4ishing community thrive on the
catch of these species. Thus, both 4rom Zhe envinonmental and the
socio-economic aspects, the safety and well bedng c§ the impornitanit

faunal compénenté in the catehment and command areas of Tehndl Dam

_méhouﬁd be ma&nta&ned Lﬂ appnoph&ata numbena.

16.3.7 Forn the Lniekeét 04 the game and ﬁaod 544&@5 Eiié"mmm“
taddens, and §4ish passes are provided at Low dams buif such a
| possibility is nemote in a high dam of Lhe nature envisaged near
Tehni, An alfennate provisdion for upsiream and downs tream mignation?
of the fishes has Zo be made fto maintain the gene-pool of This
species in the case of Tehrni Danm. Probably efectronic and mechincal
devices installed at the Dam site gon Lifting up of the migratony
{ishes and forn putiing Zhem back downstream coufd be a cogent

so0kution to the problem.

Present Position

16.4.1 No effont has been made To examine any aspect of natunal
species as a renewable sounrce 04 nutnition, employmeni and eanning

capacity fon Local communities. This is despite the identification
(Contd.../~)



bpthie WG of a U.P. Fishenies depaniment cfficen af Uttankashi
@ had done xeseanch wornk on ihe inthoduction of orown and
wabow trout in the area and who had worked with Dr. Kulkarnd
mapfural breeding and inincluction of Zhe Veccan wohseen {Tox
Hiadioe) in the Tata Hydro aeservodins.

BEZ tuch could have been done in the fas? six geans

afeding identification of sifes gor hatcokendies development of the
maprcial potentiel of the Dodifal haicheny eézabﬁééhzd by the Lait

fmaia of Tehni Garwhal and Liaison with Tazta Hydro on Zhe

ﬂﬂw@& whexre bof& Tor Tok and Tok Puitiifonra hove been bred hdfuma{i

fﬁ%fcb&k&&é. Tataé have ;&OVLdad iaag Kiings fok ﬁtﬂﬁdhf&iﬁr.
. @fEf{crent Stafes in Zhe Noath and Scuil without apparenifiy

smsesponse from Utiar Pradesh Fisherdiss Deparniment.
REF Noting that ihe mighafsny movement of diffenent L4k
/ .

‘gmies has beer affecied by Zhe abtence of ¢ {ish Faddern in Zhe

kamge focated befow Rishikesh, Zhe WG heeommonds thai:

& acticn should be taken e provide a {4sh Ladder 4in this
barrage.
Bl Studies to augment the above dnfon meiion dhould be

initioted to identijy akl the vandicus §4sk specdesr Liked:
2o bz affected including £hcse which are mighafory An

nature to make provision for thein movemeni, effective

survival and cugmentation in the rescrveir of the Tehrd d.

[Contd.../-}
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{iv])

{v]

- 90 -
As it would not be feasible o plan a §ish Ladden, zhe
possibility of ;onétnucting a suitable fish Lif1 shoutd
be examined.
Field wonk shoutd be done to ideniify streams and
hatchenies suitable fox the development of brown Ltroul
and the Antroduction of rainbow frout, successfully,
don the §inst fime in Noathenn India.
The trout hatchery set up by the fate Maharaja 0§ Tehni
Garhwal of Dodital shoutd be modeanised and expanded {ox
commercial marketing of trout, and 5oa‘£ntﬁoduciian

in sineams in (iv] above within the suitfable watexr

{vi}

Thene is a follow. up research resulting from the
failurne of antificially induced breeding 4in the mahseen
through pituitory infection by the success of ike Tata
Hydno Project authorities work on natural breeding and
successful.  introduction of Lhe Deccan species

{Ton Khudree) in its nesenvodins, 1t has also bred fLhe

I
''nonthen specdes{Torn Ton and Torn Putitoral forn introducitdion

in resenvodins and streams. Some work on this basis fox

the Zattern was indicated by fthe 281 on the VYamuna but

it was allowed to Lapse. A broad based folfow up scheme
has been prepared by the ZSI, Dehradun 4in coordination wiilh
Zhe proven success of Tafa Hydro Projeci it should be
applied 4in the Tehni Dam reservodin, forn all the different

specdes Likely to be affected.
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SOCIAL REQUIREMENT DURING CONSTRUCTION

17.1.1 In the Intenim Report the WG had pointed fhat

a very fLarge wornk force wiff be necessary for execuidion of

the profect. With augmentation 0§ population in the nregion due
to Lange numben of people coming Zo Lthe profeci, the

requinement of essential commodities will swell proportionately.
1t was, thenefore, suggesited that for the well being of Lthe popu-
Lation it 45 necessary that adequate arrangements forn supply of
Ua&iaué.camm0d£1i2$ and foxr ihein distrnibution may be made.

A 5ew of zhe eaéenz¢a£ commod&t&eé Auggabied were 5ue£ wood

'nand milk., A LPG agency haé been eatabi&&hed at Teh&&, kemo&ena
0iL, at controlled nrates, L4 being supplied through Distnict
Supply O0fficer and a fuel depot £is beding run by Forest Depantment,

Howevehr, the stall {ed milk &cheme recommended has noi been

consddened.

17.1.12 As the project {8 podised forn take off 4in the
near gutune, Zthese arrangemenits should be augmented on
priondity so thait the difficulties faced by the Locaf people

due Zo prdice escalation could be mifigated,



NAVIGATION

18, The WG in thein Intenim Repont suggesifed that

adequate and suitablfe arrangement may be made for movement

of people and thransportation of Zthedin commodities across the
rniven, aften formation of the reservoinr. Convenient and suitable
§erny and docking sifes should be identified in consultation with
the Local people. The TOP may make provdision for construction of

such structures afong 1zhe reservodin to gacilitate movement

"fand;dvakémggﬁéqﬁgﬁﬁéeéiénriﬁﬁ'@@k?*an¢ movement of the inhabitants
around Zhe neservoin area. It.ié dﬂéo auggé&te&.ih&i whize..
considening the type of gennies and docking facilities forn this
purpose the impact of theirn operations on ‘aquatic Life may also be

hept in vdiew.



TOURISHM

19, . The formation of Large resenvoix will provide

a base forn the development of founism in the area, which
will also help in augmenting the emplLoymeni potential.

This may involve creation of tournisi facilities in New
*"%Eﬁgiﬁfgézgﬁiblmﬁh&TBEQEEE#%&H%“&gwﬁééiééiiﬁﬁdiﬁﬁﬁéi%ifﬁéﬁ“”
£ike sunfing, waten spornt and angﬂing; ete., in the heservoin,
The Goveanment thﬂough the Tounism Deparntment and also An
collaboration with pniv&te agencies, who possess Lhe
requined a?pentiae, should develop and promoie this

potentiat. However, the development of Lounism should ensure that
the envinonment of the negion {8 not advenrsely agfecied by

tounist facilities. T8 object should be £o nemain withdin

the carnying capacity of the area 80 as fo ensure L%s

sustainable devefopment and the economic betfermenil of

the economically depnived people. No hotels or Lounisi

complexes on haué@ggéﬁouﬂd be developed around Zhe

reservodir and in ecologically vulnerable areas in the

catohment,



PUBLIC RELATIONS

Background

20.7.1 Much of the Local opposition to ihe Tehni Pam Project
and the infoamation media was partly due Zo misinformation about
the project, concean about the instability 0f the mountain sides,
the safety of the dam in case there ane fulure earthquakes in this
pant of the Alpine-Himalayan Seismic bekt, and the cumulative
enviaonmentaﬂ destablisation due %o bzaAan operations foxr

nock excavations and constauction of noads and oiher development

projects,

T i
indiseniminate and devasfating deforestation, ovengrazing and
804k enosion nesuliing in extensive environment degradation
duning the Last 75 yeans. Therefore, 44 would have been .
prudent on the part of Governmment of Uiiar Pradesh Lo creale

an effective public nelations programme Zo build up the necessanry
pubfic confidence in the Tehni Dam Profect. The Aimplemeniation
agencies should have been provided with facilities fo keep Zhe
pubfic informed, so that many of the doubls and much of the
concenn raised Locally could have been dispelled in Lhe earnfier
stages. The posi of Pubfic Refations Officer, though

sanctioned, for some reason was not fifled until necently.
{Contd.../-}
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20.1.3 Inadequate information about the proposed project and
Zhe absence of plans forn Local betftenment Leads to uninformed and
understandable public concern and debate, sometimes extending fo

agitation which has increasingly created Law and ordexn

problems. Much of Zhis can be avoided if balanced factual informazion
prepared by the project authonities is made available. This should
include measunes for the wellbeing of Local people and a public
nefation programrme developed forn the Local population and fon widen
diééehinazion in the country as a whole through the natienal media,

Action Programme:

20.2.1% In view of Zhe eanrfier necommendations, a Pubfic

Relazions Officen(Deputy Collector,PCS} was posted Lo the Project
'rﬁaséégfﬁ%&£¢§é?f?ﬁTﬁé@f@&éﬁﬂ&h&ﬂ%igézéﬁéiﬁéﬁzéﬁééLagig&aﬁﬁa~gﬁkTﬁﬁf'“
junion executive £s8 harndly commensurate with the massive

ginancial outlay and the social and environmmental disfocation.
However, the PRO should now Launch a vigorous awareness campaign

with welfl ﬁon$u£a£ed objectives for educating and providing much
needed information forn dissemination among the public. Thexre

should be short wnite ups and posteas for distribution. Modenn

means of mass commundcation Like nadio and audio visuafl presdentaiions,
Lelefilms, educational proghammes, etc. may alsc be used dorn augmenting
pubfic awareness. The officdial must remain in consdtant touch with

the public, Zo act as a brnidge between the peopfe and various
-(Con»ftd.../‘“)
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concenned departments and woak towards participaiion of Zhe

public in the vandous Achémeb which are planned, and nefate them

to othens being devefoped fox thein benefdit, This will 2o a

great extent counter the avoidable resentment by the public,

Nothing effective has been done on this, despite the focal
agitation againsi the TOP {rom ihe beginning of the project

and the necommendations in the Intendim Reportf.

20.2.2 The WG necommends that schemes fox selection and

training of young people and Local children affected by Lhe

changes 4in the anea, particularly from among the famifies of

those being nehabilitated as necommended in the Interim Report
shoutd be implemented without defay. Action should also be iaken fo
cncate emplogment facilities and averues of gainfuf occupation fo
enabfe the people fo fulfil thein aspirations in these and othexr
~areas of development Linked with the TDP. _

20,2.3  The .WG funthen necommends that an effective Public
Relations pﬁognamma for the TOP,and for other projects should
become an essential part of theirn implementation. 1In addifion,

for a venture of the magnitude of Tehnd Dam Project, 4L 43
essential that people of the country 4in general, and those of Zhe
negion in particulan, are kept well informed about Lhe 4cheme,

Lis activities, progress and its Ampact on ihe people and fhe national
economy. In genernal, information aboul project details of WRD
profeets in the country are nof accessible to the public, bedng
RESTRICTED accoading Lo exdsiing Governmment Policy, which adds to

boihn mds-Anformation end concean. Practically wno data exists on

fhein environmental aspects.



RECOMMENDATIONS

{a)
(b)

{c)

Taking note of the facit that:

The Himalaya i4 young mountain range.

The Tehri Dam Lies in a highly active alpine Himalayan
delsmie zone,

Its catchment area £s8 extremely degraded, especially

in the Bhagirathi Catchment and is vulnerablfe £o excessive

enosdon, Landsfides/skips.

And Recognising ZLhat:

{a)
(b]

The Himalayan region 48 ecologically sensitive,
The biotic and other pressures have degraded the

rnegion Lo the extent that basic necessities Like fuel,

dodden, food and waten have become scarce.

el

dystem L5 of cnditical imporntance forn ithe futuxe .

0f the agricultunal produciivity of the Indo-Gangetic

belt, on which may depend oun capacity to feed a popuﬂaiioﬁé
65 100 crones by the turn of the centuny,

The Wonking Group considens that the devefopment approach

for Zhe area has to be compatible with envirnonmental conservation.

The Wonking Group sirongly necommendsd fhat:

?.

A Ganga Management Authority should be created

Ammediafely as an apex body at the Centrnal fLevel ifo

oversee the planning, implementation and monitoring

of . all developmeni profects to achieve sustained

berefiis aloag with environmental conservation. A nodal

agency ai the State fLevel should he identified.
{Contd.../-)
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Treatment of the crnditically degraded catchmenit should

be taken up oh a warn footing and should be accorded fop
priondity to brning employment as well as 1o meet the

basic needs of the people.

Develfopment projects should aim at bringing maximum

Long team benefits fo the Local people. Thenefore,the
genenation of hydel power by mini and micro hydel

schemes should be encouraged in additdion Lo redervodin
schemes, which do not affect adversely Lhe socio-economic
wellfbeding of society in the area, on aggrivaie the

condition of the atready degraded envinonment. 1In alf case

_the negative envinonmental impact should be connected. |

With negand Lo ihé TD, Zhenre are some dduea&e

envinonmental aspects which can have serious consequences.

Jherefore, effective catehment area condervation meaduies need o
be planned and executed im a time-bound schedule and
neseitlement schemes fon the oustees compleied as an
easential prenequisile.

The sendious adversde environmental implications 65 the

Tehni neseavodn scheme are not commensurate with zZhe
potential benefitfs and, Zthenreforne, a series of small,

run 04 ithe ndven aschemes should be seriously considered,

However, L& L4 for Lhe Government Lo take a {inal decision.

{Contd.,,./-}
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A framewonk forn action to undertake remedial measures
46 spell out in the individual chapiters and summed up

befow, The areas of envinonmental concern are also Listed,

- -

co-ordinated devefopment and watenr nresources planning -
gon Lhe Himalayan eco-system and the emengence of an
integrated environmental impact assessmend for all
developmeni profects in the Himalayais imperabive.

The §4irsi nequinement 4is Zhat there should be a clean
undenstanding of ithe Anten-nelationship between man:and
Zhe natunal ecosystems of Zhe negion. With imagination

and the will {on action, it is possible noi onty

,iq,pagéekve“tﬁg:e;@4§@ggfgﬂg;4gg@eggwﬁgg%%£§QM¢0ﬂ5u¢;ﬁﬁ&m,fm

imp&oue'ité quality. To neduce the advense Aimpact of

the developmeni of water nesources, clear Lines of

action have %o be spelt out. Bnoaéﬁg speakding,
developmental policy shoulfd aim at salisfying the growing
hequirnements of socdiety by development, management,

and the usde of waten nesources, wherneven possible, improvine
productivity and ensduring present and the juture

condition of Zhe envinonmenit. The impLemeniation of

such an dntegrated policy calls fon the comprehensive
environmenital planning in relation to waten nesources

devefopment.
{Contd.../-}
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The conservation of Lthe environment 4is a

multidisciplinany task and must be integrnated with economic

and social develfopment, For Lhis purpose it is necessary fo:

{4)

-,

(£44}

{iv]

(44}

establish, sirnengihen and/on nreonganize Government
machinery to facilitate the formulation of water

policies, Ancluding envinonmental protection ai the -

highest policy making fechno-economic and social Levels;

esfablish, sirengthen on neonganize watern adminisiration

et the basin on sub-basin Levels, at which waten, as

a natural nesource, should be considerned in its

entitedy with due negard to environmental side-

; é{zaa&s;ﬂ? T_m_q,,_m_mw,MMMmﬂnw___

consolidate zhe'axiating Legal anactmeni& inio one
basic water act on code, 4in which a special chapten
on secition would deal with the envinonmental
aspects of water management {ncluding control of

pollution and water boane diseases; and

continuously moniion waifen quality and oihen
paramelerns cof Lthe envirnonment to detlect
deterionration 4n 4fs condition to ensurne that timely

corrzefive action 48 taken,

[Contd.../-}
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The foflowing action should be taken to moniton fhe
ground condétiéné and movement in the dam s.ite and
redervodin:

Duning nock excavation special care $hou£d be taﬁen

to detailf (define and defineate] majorn shean zones and
fractune planes and Lhey shoutd be theated by standand

design fechniques;
A netwonk of mohito&ing poinismay be established fo

ecarnyoul perdiodic geodetic measurementsfo moniton

movemeni in the area around mafor faulits in the area
0f the Tehad Dam s:ite. The nesuftant data will provide

gfeed back for verdifying the'aaaumptionfuwgqemin_tkg__

{£44)

7.

dabign and wile hefp o develop mone rationat design

enitenia;

Large scale aenial photoghraphs of the dam s.ite and
neservoin negion should be Zaken at inieavals of five
yea&a'and the eﬁ{eéz of con&i&uctién activity,
dmpounding of resenvoin and mass mouamaht\;' monitored-
Vetadited studies for identification and treatment of
Lhe weaken zones An the neservoin and areas occupdied by
vitlagens within a 300 m wide beft abou® the full waten
Level will be necessany o Zake adequate safely measures.
Implications of this 4in teams of Land acquisition,
nehabilitation and siablisation of slopes 4hou£d be

worked out and implemented as part of the project.
{Contd.../-)



it.

{4

(4]

{444])

13,

-6 -

Concerned about the degradation which can be visually
obsenved,the following nemedial/control measures

should be considened mandatony Ain addition Zo |
necommendations on Catchment Area Developmeni:
Construction of noads should be Limited to Lhe absolufe
minimum s0 as to avoid the genenation of Large volumes

of debris which have an adverse effect on water resources,
agriculiunal {ields and vegetatfion. Skope stability
measunes, proper disposal of the excavated materdial and
afforestation should form an integral part of alkl

noad constfruction activily;

A national park 5héu£d be crneated in fthe negion which

area as possible to minimise bioilic pressure;

A 500 m wide green belt should be developed around the
nesernvoin pendpheny. In this g&eén belt construciion
0f hotefs and nelated tounisi faciliiies should noi be
peamitted,

étudéeé indicated in the NGRI neport are essential and
should be initiated wrgently as "signifdicant unrnesolved
quantities fon defining a dynamic feciondic modef that
may be neliable enough §on forecasiing its near future
behavioun, can be z2numenafed ad follows. The reliability,
of counse, increases with the dunation over which Lhese
quaniiidies ane known, Eveny afiempl musl therefore

be made fo commence measurements as soon asd possible,
preferably fon before the siness of human engineeiring

alten .- prnistine conditions™.
{Contd.../-]}
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(44)

L2 W B
y

Boundanies between fectonic units; thedn
identification, disposition, present and recent pasi
{1000 yeans) behavioun;

Refative displacement vectons befween feclonde
boundardies {betten than 1 cam precisdion oven 100 km
Long baseline);

Stness Levels 4in various fecltonic units; and
Location of welfl constrained earnthquake hypocentres
(within 0.5 km) of Local eaathqu&kes{ﬁ?ﬁj,iheé&
source mechanisms and spectra.

Existing sedfsmic instrumenitation should be

upgraded forn Location of well constrained earthquake

hypocentres (within 0.5 km) of Local earthquabes.

The rate of siftation at the Tehri Dam site may be
assessed fon the yeans §rom 1982 onwards o provide
nealistic data base atleast fon gutuke projects 4n
the negion and also fo provide a {eed back on the
efficacy of the catchment area treaiment works and
suggest suitable measurnes;

The s4i8f Load at othen points, whene it 45 bedng
observed in the cafchment arnea, may also be assessed

to identify sub-caichments whose contribution of

L4485 48 excesdsdve;
{Contd.../~)
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Soil conservation measures in the degraded - °

- catchment area of TOP should be initiated, completed

expedifiously, Latest by 1993 and thein maintenance
assured, thereaften, Zo countern the impact 0f various
ﬂuman activiiies in the catehmeni area and reduce

8482 Load,

The catchment area {neatment programme needs o be
reviewed in defail as follLows:

A A&nuey sdhould be undentaken to identify ernitically
degraded areas in the catchment which need paioaity
atéention. Aftern ddentifying critical areas, the folLLowing

detailed surveys shoutd be conducted:

“a) land capability classification sarvey

b) Vegetation surveylcanopy cover and stocking)
e} Present Land use survey

d] Socio-economic sunrvey

e} Water nesounces survey|springs).

Based on the nesults of these surveys, an optimal
Land use plan should be drawn up in consultation with

gfarmens or thedin nepresentatives #o fulfill the needs

of Local people,
Soil & Watern Consenvation Works in Forest Land:

a) Afforestation|vegetative measunes to control erosion)
b] Engdineening measures to control erosion(mechanical

measunes ).
{Contd.../-)
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Soilf § Water Conservation in Agaicultunral Land: .

Agronomic practices Like confoun cufifivation, mutching,‘
stndp c&oppingf Line sowing, optimal seeding rale,
placement of featilizenr etc. This wiff be done through
agriculiunal demonstraiion in the farmens' fields.
Extensive education will be Aimparted both te men and’
women, | ,

Mechanical measunes Like improvement of bemch terraces,
construction of check dams, drop structures, s4L1
detention basins {debris basins), Long-wood check

dams, Zoe walls (ketaining walls) waten surplusing
arnangements in the fields. |

Ag&o«homti{lutzuﬂaﬁ System: Faxmeis ate Lo be

are not fit forn agriculfune, Fanmers may be motivated )
to plant gruii plants alongwith Zheir agriculiural crops.
Agro-forestry System: Fanmens should be assisted %o

grow fuel, foddern plants on the {ield é;undeniaé,

Minoa inndgation: To coﬁéenve water orn Lo ufifise
spring waten, waten channels (Guls) should be Lined

and water storage ftanks conventional on LDPE Lined

tanks and gufs may be constructed and gravity feed

sprinklessmay be trdled fo increase water use efficdiency.

(Contd. -y/")
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Animaf husbandry:

a) Better milk yielding catile, aam distribution,

b) Pastune developmeni,
Speeial problems: SfLope stability Like Land slides/
s2ips, noad side enosion etc, by Boader Roads

Ongandisation, Soif Consenvation Depariment, edc.

h)Hydrological monitoring: A few smafl watensheds

4)

i)

may be sefected to moniton the changes in runoff and
s04L Loss due o Lreaiment(by TOP}.

Tourdism Development

Othen welfare schemes,

The ptann&ng and exacut&on 05 Iha above shoufd be

'Hhundentaken aiong tﬁe 50££ow¢ng guadaz&neéa'”:"

Wonks shoufd be executed on watershed basis {rom

fop te botiom. .
The planning of wonks should be based on an iniegrated

Land use approach.

Since the s80i2 and water consenvation works are Zo be
done in degraded areas, it is noi possible to establish
plantations with the present conveniional mefhods of
affonestation., Speeial technigues of affonestation

in combination with s0il and waten conservailion
engineending methods shoufd be adopted, Forest and

Soil Conservation Officens trained in so0il and walen
consenvation should be involved in the programme Lo

assist in 418 succeds,
{Contd.../-}
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Emphasis should be Laid on retaining 48t within 100
Lo 200 m §rom the 84i8L sounce by constructing small
848t detention dams, drop spillways, check dams, Loe/
netaining walls, Logwood check dams. These sfrucfures,
in addition to silt nrefenidion, will induce downward
movement of sunface runoff Ainto the s0il profile.

Such measuresonecharge acquifers which in fuan increcase
the dischange rates of springs during summer monihs.
They may also be constructed in Chin pine foresits Lo
increase the waten yield duning Lean perdiod even 4§

enosion problems are not very sendous in such areas.

4fgégd¢aszazzanfzﬁfz&é*degaddz&*a&@aa“sﬁvuzd*b@“aane'““

with fuel, §ruit and fodder species which do well
Locally and meeil the needs of fLocal people. Local
people’s panticdpation and thedir support should be
obtained Lo close civil ai.d soyam fonrest areas in notfation.
Public participaiion as Ain Sukhomajnd model of 'socdal
jencing’ represdents the only way fo manage degraded
fonest/civil and soyam Lands through the viflages
socdietldied 4in fthe micro catchments. Some of fthe plant
species suitable fon Local conditions are given in
Annexune

Lands£ides/sLips along the noad should be stabilised
jginzﬂg by Forest Depaniment, Boader Roads Ongandsation
and other concenrned engineering depariments Zhrough
vegetative and engineening treatment,

{Cont . ../-}
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(44}

{iv)

~ completed Latesi by 1991;
?Taﬁ?ikéf5&$2£:5§fafdd£éé7ddh€7ﬁg52§é71ﬁ&i&ﬁff@&ﬁcﬁﬁ*cé“mf

—fa -

Landslides/s8ips in the aneas away from the roads .
may.be taken up by the Forest Depantment Soil Consen-
vation Depaatﬁent. Guidance 4in preparing contnol

plan may be obtained grom C.S.§ W.C.R. § T.D. Dehnadun,
GSI & B.R.Organisation and other conceaned agencdes,
Restoration and nehabilitation of all the religious
sfructurnes in Lhe submengence area should be ensured;
Rehabilitation and nesettlement should be plLanned on
non-forest Land and finst stage nehabilitation shoutd
be compleied well before construction of the coffen

dam. The entine process of nehabifitation shculd be

Medicak Re#ealqh; m_égétemdz&c aﬁpﬂoach im.tﬁe §oLlowding
Lineé'ia called 56& in the case oﬁ'the TOP:
Assessment of exdisting health ingnaatnuctuxe 2o caten
Zo the medical needs of Zhe population, including
scheening of the Znﬁiuz of Lthe Labour fonrce.
Stnenéihening, if necessany, of the existing medical
ingraestructune.

Establishing a moniforing network baﬁé&e Zhe
impoundment commences, Lo study and contnol the
incddence of water borne/infectious diseases if any
in the wake of creation of reseavoir and the canal
nefwonrk,

Adequate provisdion shoufd be made in TOP {or carnying
out the above surveys/studies and to implement the
&qui&ad action programme.

{Contd.../-}



217.

22.

The Ganga Mdnagemenz Authonrity should be a 4iatu£o&y
body, a technical agency headed by competent

Technical Managea/Professional, On no account shoutd
it, howeven, become just another buneaucraiic set up.
In addition to technical perjonnel for the planning,
execution and monitoning of Waten Resources Developmeni
profects. The Auihoiity should have expents of

gamiiy planning, health senvices, animal hus bandny,

{ishenies, tounism, navigation, honticuftuxe

and the utilisation of wildlife, both fLord and fauna,
ab‘va£uab£a nenewable nesouaces. For catéﬁment theatment

Lt éhouﬁd haue expe&té in agk&cuzzuke, ag&acuttunat

eng&neen&ng, agnLcutzuaaz exian&&on wonk agaonomy,

economieé; envinonment, forestnry, geology, hydrology,
socdology, so04il science and taaﬁﬁpoitazion.

Pernsonnel can be taken on deputation from dépaatmenié
0§ Agricultune, the Bonden Roads Onganisation, Foresis,

Minon Inndigation and other concenned fiefds.

The Ganga Management Authordily shoutd also consider
crneaiion of a Consenvation Conps to involve Local people

and the Range numben of ex-senvicemen in the area.
{con‘tdo c/_}
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{£v)

{v)

- -

Development, rehabilitation and muliiplication of Lhe
12 nane species of plants found in Lhe area shoutd be
undentaken and xhe habitat of the endangenred ;&ea
§rogé nestoned.

Action £o protect the endangeked §iah APQCLEA - the

mahseen and develop the pdsciculitunre potent&ai of Zhe

Tehni neservoin and the negdon shoutd be along Zthe

”»

follLowing Line:
Action should be taken to provide a §ish tadder Ln
thes barnage  Hovidwar)

Studies to augment the above information should be

- initiated to identify all Zhe vardious §4i8h specdies
“m£¢ka£g to be aéﬁacted 4ne£ud&ng thoae whaeh ana

m&gnatony in nature to make p&ov&A&on 501 ihe&n movament,

effective sunvival and augmentation in the neservoirn

04 the Tehndi dam, |

As i1 would not be deasible to plan a §ish Ladder, zhe
possibility of constructing a suitable §4ish £ift should
be examdined,

Field wornk should be done to Adentify sineams and
hatchendies suitabfe fon the developmenit of brown trout
and the intrnoduction of rainbow trout, successfully,
fon the finst time in Nonthean India.

The trout hatcheny set up by the Late Maharafa of Tehni
Garwal of Dodital shoufd be modernised and expanded fonr
commercial marnketfing of Zrout, and for introduction

in strneams in {4v) above within the suifable wafen

tempenafure nange.

{Contd..../~)
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There 48 a follow up neseanch resulting from the
failune of artificially induced breeding £n the mahseen
Lhrough pituitorny injecition by the duccess of the Tata
Hydho Project authorities work on naturnal breeding and
successful introduction of the Deccan Apeéieé {Toxr
Khudree) 4in its nresenvoins, 11 has afso bred zhe
norther species{Tor Tor and Tor Putitora) gorn intro-
duction in reservoins and stneams, Some work on this
basis for the Latter was indicated by the IS8T on the
Yamuna but it was allowed io Lapse., A broad based
tollow up scheme has been prepared by the 281,

Dehnadun in coordination with the proven success o4

Dam neééﬁvoiﬁ; {oa atl the different species Likely

Zo be affected.

Adequate arrangemenis fon éupptg 55 variousd commodities
and forn theirn distribution may be made, including

items Like fuel wood, kerosene, LPG and mifk %o prevent
inflationarny incrneases inm the prices of essential needs
o4 Local people.

Convenient and suitable ferry and docking s4tes 4Ln

the neseavoir area should be Ldentifdied in consultation
with Local people and while considening Zhe Zype of

fernies, dimpact of their operations on aquatic £ife

may also be hkept in view.

{Contd,,../-)
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The Government in collfaboration with private agencies
may - create toundist nesonts in mew Tehri town and

develop recreational facilities but no hotels on toundist
complexes should be developed around the Lake on in
vulnerable areas in the catchment. There shoutld be no

adverse effect on the environment but ensune contributes

‘Lo the economic betterment 0§ the Local people.

- An effective public aeiatioha'piogkamme should be

developed ungently both %o p&oﬁoie“meaAu&eA §or Zhe

- wellbeing dﬁ Local communities and provide Lnformation

for them and the general public.








