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MINUTES OF THE 14TH MEETING OF ENVIRONMENT SUB-GROUP
HELD ON 25TH FEBRUARY, 1992

AT PARYAVARAN BHAWAN, NEW DELHI

Shri R. Rajamani, Secretary, Ministry of Environment &

Forests and Chairman of the Environment Sub-group of NCA

welcomed the Members Bnd Invitees to the 14th Meeting of the

Environment Sub-group.

at Annex.XlV. Min. J.

The list of participants is enclosed

Discussion on the agenda items was taken up thereafter.
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Item No. XIV-1(7S): CONFIRMATION OF THE MINUTES OF THE
13TH MEETING.

Minutes of the 13th meeting of Environment Sub-group

held on 29th November, 1991 at Sardar Sarovar Project Guest

House, Kevadia Colony, Gujarat were circulated vide
letter

No.Env.34(13)/91/48 dated 6th January, 1992.
Attention of

the Chairman of the Sub-group was drawn to the note

circulated by Vice Chairman, NVDA seeking correction of the

minutes regarding the direction issued by the Chairman

during the meeting. Chairman confirmed that statement as

recorded was what was stated by him and hence no correction

was required. Objections if any on those directions can be

discussed under an agenda item separately.

The recorded minutes were therefore confirmed.

2



Item No.XIV-2(76): REVIEW OF ACTION TAKEN ON THE DECISIONS
OF PREVIOUS MEETING

1. Consideration of Policy Issues (Item No.XIII-2(72)

a) Catchment Area Treatment and Cost Sharing:

Chairman invited the attention of Central Water

Commission (CWC) on the issue of Catchment Area Treatment

and pointed out that unless CWC comes out with a solution

soon it would not be possible to proceed with the works as

desired by Ministry of Environment & Forests pari-passu with

the construction of the dam. Shr-i R. V. Rao, Director,

Environment Management, CWC informed that cwe has already

issued a circular on the issue and only minor clarifications

are required by the Ministry of Water Resources on the same.

Fur-ther. he expressed the opinion that even these

clarifications will not fulfill the objectives of the

Ministry of Environment & Forests with respect to the extent

of catchment to be treated by project authorities. Chairman

desired that a letter from Min. of Env. & Forests should be

again addressed to the Secretary, Ministry of Water

Resources on this issue. Chairman further dwelt on the issue

and informed that the need for stressing the catchment area

treatment on since 1960 was not only with a view to reduce

the silt affecting the reservoir but also for moderation of

water flow & floods and ensuring even availability of water.

Dr.S. Maudgal, Advisor, Ministry of Env. & Forests narrated

the history of the need for catchment area treatment and

stated that National Resources Management cannot be

3
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in isolation of water resource project and that Dewan

Committee in 1985 has looked into this aspect of Narmada

Basin and estimated that 30% of the Narmada catchment needs

treatment and cost estimates for the same were also

projected. He further stated that Govt. of Gujarat started

treating the area as envisaged in Dewan Committee report

without making the distinction between the directly or

indirectly draining areas. Thereafter AILUSO developed a

methodology tor prioritisation of the catchment into high

and very high and other categories to be taken up in phased

manner- tor treatment. Now, Sar-dar Sarovar Project

authorities of Maharashtra and Madhya Pradesh are treating a •

part of the catchment which according to the Ministry of

Water Resources is covering sub-watersheds of high and very

high priority categories directly draining into the

reservoir. However plans are not prepared for treating the

balance sub-watersheds. A definite plan is to be made and

funds are required to be earmarked for the same by the

project authorities. Shri D.C. Debnath, Executive Member,

NCA stated that State Governments are finding it difficult

to treat the balance areas as desired by Min. of Env.

Forests because huge area and huge cost are involved which

may not be possible at project cost within short time as

desired. Moreover the efficacy of catchment area treatment

and afforestation is still under debate amongst specialists

in the field on the economic estimated life of the

r

reservoir and flood moderation in times of need.
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Chari, Vice Chairman, NVDA stated that sub-watersheds of

very high and high categories directly draining into the

reservoir can be done pari-passu, but the balance sub

watersheds of the twin categories cannot be addressed in

short time and also due to fund constraints. Chairman

reiterated and made it clear that the Min. of Env. & Forests

holds a firm view that catchment area treatment of the twin

categories freely draining into the reservoir is to be done

pari- passu and the action plans and execution are required

for the same. Enough time has already passed and now it is

not possible to wait further for the CWC to come out with

a formulation.

of India had

5hri R.V. Rao of CWC pointed out that Govt.

formed a sub-committee of the concerned

ministries which had given its views as to what is to be

done at project cost and by project authorities based on

what is relevant and there appears to be a discernible

difference in the views of Min. of Water Resources and Min.

of Env. & Forests. So, it will be appropriate if the two

ministries discuss and decide the issue once for all. He

further stated that so far as CWC is concerned it has

already issued guidelines on the major issue of extent of

catchment to be treated at project cost. Chairman

reiterated that th~ concept of treating catchment area has

been already accepted and since Min. of Water Resources

is the nodal agency to seek a final decision on the issue,

initiatives are to be taken by Min. of Water Resources. He

further clarified that the clearance to the project was

granted subject to certain conditions directing the State

5



Governments to prepare an action plan for treating the

catchment area irrespective of this debate. He further

stated that constraint if any may be brought out and may be

discussed. He directed the State Governments to prepare a

plan for the balance sub watersheds of the twin categories

freely draining into the reservoir and requested submission

of these plans before the next meeting of the Environment

Sub-Group.

b) Extension of Time for Environmental and Forestry
Approva I:

Chairman stated that as no representative of the

Ministry of Water Resources was present, they are to be

reminded on the issue.

2. Time frame for preparation of Action Plan and imple
mentation of Environment Safeguard Measures (Item No.
XII - 2(64)B-3)

While Govt. of Gujarat and Govt. of Madhya Pradesh have

submitted the detailed expenditure incurred on ~nvironmental

and R&R component, similar details from Govt. of Maharashtra

are still awaited.

6



Item No. XIV-4(77J: PRESENT STATUS OF STUDIES/SURVEYS AND
ENVIRONMENTAL ACTION PLANS.

i) Phased Catchment Treatment

Narmada Sagar Project

Chairman while reviewing the progress of Catchment Area

1

Treatment desired to know the type of measures adopted,

besides Khus plantation, where works on 8700 ha area or

catchment are reported to be under progress. Executive

Engineer, (Watershed Project), Narmada Valley Development

Authority (NVDA) reported that out ot 6000 ha of the target

for treating non forest areas, treatment measures like

Engineering structure bunds, check dams, contouring and

terracing are in progress on 4000 ha area and
the balance

2000 ha area may spil lover to next year. He further

explained that because works are to be done on private

fields for which clearances required from District Land

Improvement Committees (DLIC> are not rorthcoming it would

be difficult to take up these works in approximately 2000 ha

areas as targeted. In reply to another qlles t ion from

Chairman whether anticipating such de 13_Ys adequate

proposals covering the short falls of current year and

planned target for the next year have been sent to DLIC tor

approva I, he replied in affirm~tive. However. 3~- members

were concerned over the reporting tormat where progress bY

khus plantation over shadows other soil conservation ~orKS.

Govt. of Madhya Pradesh agreed to change reporting

format. Mr. Chengappa, Conservator of Forests, Regional

Office of MOE&F, Bhopal raised doubts based on his visit to

7



4 sub watersheds about the actual work being done even on

4000 ha area as reported . Chairman desired that the

monitoring should be speeded up to check such discrepancies

if any.

Regarding the inclusion of areas of catchment under

compensatory afforestation, GOMP clarified that because

MOE&F had earlier directed that compensatory afforestation

is to be taken up within the impact area, GOMP has selected

the degraded forest areas within the catchment for the

purpose of compensatory afforestation and sent a lis t • of

such areas to MOE&F for acceptance and were going ahead with

the compensatory afforestation works as planned. However

recently AILUSO has identified some of the areas selected

for compensatory affoestation as falling under high and very

high priority categories, soil conservation measures were

also planned for these areas and these areas were

in catchment area "treatment plans also.

included

Besides, the areas of pilot project which do not form a

part of very high and high priority categories and sub

watersheds as identified by AILUSO, treatment works were

already in progress. These areas were included in the plans

as additionalities.

Chairman, however, reviewed the situation and directed

that such areas even though identified under compensatory

afforestation plan earlier needs to be treated under

catchment area. He further directed that GOMP may revise

the figures of catchment area treatment and compensatory

afforestation accordingly.

8



Sardar Sarovar Project

Govt. of Madhya Pradesh

GOMP reported the progress on 9800 ha area by khus

plantation ti 11 December, 1991. The progress of this area

covers khus plantation on runs along the contours within the

field. In reply to a query whether other soil conservation

measures are also in progress, Executive Engineer,

(Watershed), NVDA replied in affirmative. However he stated

that as Madhya Pradesh land Improvement Act 1967 makes it

obligatory
tohaveconsentofthelandownershence

involvement

ofthelocalpopulation.forenlistingtheir

willingness

andsupportisessentialwhichisnotreadily

forthcoming

duetoagitationinthe3rea,yethectic

efforts are being made for completing the tre3tment in the

area targeted. In reply to a question he emphasised that

there is no constraints of funds.

GOMP also agreed to prepare plans for the balance sub

watersheds of the twin categories draining into the

reservoir as part of the Phase-II programme as suggested by

the Chairman. Chairman desired to know the extent ot area

where so i 1 conservation measures besides the khu5

plantations are in progress and stated that no slippage

could be al lowed in t~eatment works in view ot the enormous

task ahead. GOMP agreed to send the details.

Govt. of Gujarat

GOG reported that soil conservation works on 3970 ha of

r

catchment are

March, 1992.

in progress and targets may be achieved by
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is

of

however it

the figuresProgress on the reconciliation of

catchment area was to be reported by GOG,

still awaited.

Govt. ot Haharashtra

Secretary (Forests), Govt. of Maharashtra informed that

there is no progress on catchment treatment works in

Maharashtra because of law and order problems. Additional

Collector, Dhule) informed the sub-group that law and

order situation has not improved and the matter is pending

with the Government. In reply to a question at Chairman

whether adequate steps. to convince the people at the area

about the beneficiary impacts of the catchment treatment,

have been taken, he informed that people are not co-

operating when approached and do not divulge any information

required by the project authorities. Dr. s. Maudga I.

Advisor, MOE&F pointed out that the Govt. of Maharashtra was

advised earlier for furnishing a compressed action plan tor

the areas to be treated and even this is s t i I I awaited.

Chairman stated that as there is no work in a portion of the

catchment area of Sardar Sarovar Project tal ling in

Maharashtra, pari-passu clause appears to be failing and

this needs to be brought to the notice of Ministry of Water

Resources. GOM assured that every effort is being made to

pursue the works within the stipulated time.

Ii) Compensatory Afforestation

Narmada Sagar Project

Chairman directed that GOMP should revise the figures

of catchment area and compensatory aftorestation as

10
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suggested earlier. When Mr.Chengappa, Conservator of

Forests, (MOE&F>, Bhopal pointed out that many of the areas

identified by GOMP are encroached, Mr. Thapliyal, Member

<Env. >, NVDA stated that swch areas will be sub~tituted by

other suitable areas.

Sardar Sarovar Project

Govt. of Madhya Pradesh

When it was pointed out that out or the scheduled

targets of 1980 ha , GOMP has completed afforestation works

only in 1573 hat Chairman directed "that GOMP should take up

this slippage as additional works during the next working

season and target should accordingly be revised GOMP should

complete the works on 2387 ha during the coming monsoon.

Govt. ot Maharashtra

GOM reported the progress on 8383 ha at compensatory

afforestation out of 13000 ha of degraded forest areas

required to be afforested and it was further stated that the

balance areas will be afforested during the coming monsoon,

completing all works in the entire degraded areas. However

with regards to the afforestation on non forest areas spread

over to 6205 ha Mr. Chengappa reported that only 121 ha is

found to be suitable for afforestation as other areas are

encroached upon. GOM indicated that the exact area which is

available for afforestation free of encroachment is

verified and additional adjacent areas free

to be

from

encroachment will be identified to replace encroached

areas. With regards to the identification and afforestation

of 2700 ha of non-forest land in lieu of Taloda land it was

11
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reported that GOM has identified entire 2700 ha land tor

compensatory afforestation in the district of Dhule and 1500

ha area is already planted up.

Govt. of Gujarat

GOG reported that it was due to the failure 01' rains in

Kutchh district that plantations could not be taken up as

targeted yet it was indicated that there is enough time on

hand to complete the works during the coming years.

iii) Command Area Development

Narmada Sagar Project

Govt. of Madhya Pradesh

GOMP indicated that consultants tor preparing the

master plan tor drainage measures, control at water logging

and salinity have been shortlisted but it was felt that some

datal studies would be required to be made available to the

consultants before the works of master plan is commenced.

Therefore several field observations far the purpose of data

compilations have been taken up.

Regarding studies on run off from the fields due to

in the command area it was informed that a

application

fertilizers

of pesticides insecti,::ides and cnemical

proposal in this regard is received by NVDA from Jawaharlal

Agriculture Universi~y, Jabalpur which is under scrutiny.

Regarding carrying capacity of the command area NVDA has

got in touch with GOG. GOMP required the terms of reference

for the above studies. These were circulated during the

meeting and annexed as Annexure XIV. Min-ll.

12
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Sardar Sarovar Project

Govt. of Gujarat

Report on the engineering aspect of the studies

assigned to the consultants expected by end of 1991 are

still awaited and GOG is yet to submit the implementation

plan based on the outcome of the above studies. Besides,

the progress of finalisation of terms of reference of

carrying capacity aspects alongwith tentative schedule of

the implementation of the action plan is also awaited.

Chairman, Env. Sub-group expressed concern of the

negative impact that the proposed canal system bisecting

Great Rann of kutchh and little Rann of kutchh may bring in

on wild Ass population and desired that detailed impact

study is to be done within two to three months time

involving Wildlife Institute of India and MOE&F and

desired that the physical progress on the canal

further

works in

those areas be stopped till the impact assessment studies

are over. GOG informed that bridges/Syphons are under

construction over the canal to al low migration ot wild Ass.

However chairman expressed doubt over the effectiveness of

these bridges quoting examples from Rajaji National Park

where despite construction of bridges migration of elephants

is affected considerably. It was resolved that "physical

works on canal on the areas under reference will not start

are conducted". The

ti 11 the

Institute

impact assessment studies

of India, MOE&F and GOG

13
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developtotogetherexperts may be required to sit

alternative plans if so required.

Govt. of Rajasthan

MOE&F informed that Govt. of Rajasthan was informed in

March, 1991 that no separate environmental clearance is

required for the canal portion falling in Rajasthan areas as

it is already covered under the environmental clearance

granted to Narmada Sagar and Sardar Sarovar Projects in

1987, Accordingly Govt. of Rajasthan was advised to get in

touch with Narmada Control Authority. However l:hairman

desired to know whether MOE&F has looked into the elements

contained in the report submitted by GO'lt. at Rajast.han,

During the discussions that fol lowed it was suggested that

Go'lt. of Rajasthan may conduct impact assessment studies ror

the canal portion as are being done by GOG. Copy of the

terms of reference finalised by GOG were circulated during

the meeting and Govt. of Rajasthan was advised to adopt the

same for developing action plans.

iv) Survey of Flora, Fauna and Carrying Capacity Studies.

Narmada Sagar Project

Govt. of Madhya Pradesh

Wildlife Institute of India has submitted half yearly

progress report for the period ending December, 1991. A copy

of this report alongwith status report of Narmada Sagar and

Sardar Sarovar Projects prepared by NVDA was submitted to

the MOE&F.

14



Friends of Nature Society, Bhopal who was entrusted

with the preparation of plan for wildlife retrieval and

conservation has also submitted their draft report which

is under scrutiny of NVDA, a copy of which is also supplied

alongwith the above report to MOE&F.

Sardar Sarovar Project

Govt. of Madhya Pradesh

The State Forest Research Institu~9 . J3balpur ~n,.;3~ed

for the studies has submitted their quarterly report for the

P'"'riodending December. 1991. This report is also submitted

by NVDA to MOE&F alongwith tne ~~atus report referred ~DOJ~.

Govt. of Gujarat

GOG inrormed that the draft final report r r 'J m ;'1.S.

University,

scrutiny.

Vadodara has been received by GOG and is under

However report on progress of wildlife studies in

in the

Gujarat is stil I awaited.

v) Archaeological & Anthropological Survey

Narmada Sagar Project

Govt. of Madhya Pradesh

GOMP indicated that the survey remaining

villages will be completed within next 3 months and action

plan wi 11 be ready by June, 1992.

Sardar Sarovar Project

Govt. of Madhya Pradesh

GOMP informed that Archaeological survey works in 182

villages is completed by State Archaeological Department.

Survey in the remaining 11 vii lages will be completed soon

and the action plans will be ready by June, 1992.

15
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Govt. of Haharashtra

desired to know whether any survey has been

..•••..

to inform

the detail. i~regard

s €'a....tedthaton 1y'-....onetemple

Shoolpaneshwar whic is on

theborderofGu iar~-and

Maharashtra

isgoingunCtarsubmer e:enc"'e..andistobe

relocated

by GOG.

Govt.

of Gujarat

GOG

informedthata newtempleisunderconstruction

downstream of SSP and it is proposed to shift the idol

from Shoolpaneshwar with religious ceremony to the new

temple. However, stay order has been issued by the Dhule

Court on works of shifting the same. Chairman pointed out

that Narmada had an ancient civilization therefore if any

report on sample excavation in the areas exist, it should be

looked into. Director, Archaeological Survey of India

informed that reports exist for certain areas upto Ujjain.

But for Gujarat and Maharashtra areas reports are not

available readily. Chairman desired that a separate meeting

to sort out the archaeological aspect may be convened by NCA

and progress reported to the Sub-group.

vi) Health Aspects

Govt. of Gujarat

GOG has informed that M.S. University has carried out a

survey in 1983 which provided baseline data on health

aspect. Shri Sekhar Singh, IIPA pointed out that baseline

data as stated is not addressed in the health plan submitted

by the State Govts. Chairman stated that the baseline data

16



on health together with the health plan is required to be

kept at primary health centers and with Director Health

Services so that whenever some changes occurs in the health

pattern these are quickly addressed.

Govt. of Maharashtra

GOM was directed to include the baseline data in their

health plan. Progress on preparation of final health plan by

GOM is awaited for the last one year.

vii} Fisheries Development

It was reported to the sub-group that a meeting was

called by NCA on 24th February, 1992 to ascertain the status

on conservation aspect of fish and it ~as decided during the

meeting that a desk review study may be 3ssigned to CICFRI

on "status of the studies on fish conservation in Narmada

Sagar and Sardar Sarovar Projects and its downstream".

Terms of reference are being drawn up for the same and it

was agreed by Mr. Rao, Director, CICFRI to complete the

above studies within 3 months time.

Govt. of Madhya Pradesh

GOMP informed that the consolidated report of 1990-'31

from the Principal Investigator Dr. G. P. Bhatnagar from

Bhopal University is awaited and wit I be furnished as soon

as available.

Govt. of Gujarat

Progress of the studies by CICFRI (Fisheries

development in estuary) and progress achieved in breeding

hilsa fish in captivity are still awaited.

17



Dr. Sekhar Singh of IIPA pointed out that three

aspects which deserves attention are (i> Eco system ( i i>

Fish ladder (iii) Salinity ingress. However Dr.S.N. Singh,

Sr.Scientist, CICFRI explained that ~ish ladders are of no

use so far as migration of hilsa fish is concerned as the

fish is reported to migrate only upto 60 to 80 Km whereas

the dam is constructed 148 Km away from the mouth of the

river and that the conservation aspect of the fish fauna in

NSP. SSP and its downstream is already addressed. Besides.

remedial actions to preserve fresh water prawn, mahaseer and

hilsa fish are already developed. However the desk review

study as suggested above may make the status of studies more

clear which may be helpful to point out lacuna if any and to

suggest further remedial measures.

18



Item No.XIV-5(78): ANY OTHER ITEM

DATE AND VENUE OF NEXT MEETING WILL BE

INFORMED IN DUE COURSE.

19
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ANNEX -X I V. t'llN. 1

LIST OF PARTICIPANTS ATTENDED THE 14TH MEETING OF
ENVIRONMENT SUB-GROUP HELD ON 25.2.1992

IN PARYAVARAN BHAWAN. NEW DELHI.

1. Shri R. Rajamani, Secretary,
Forests, New Delhi.

Ministry of Environment
Chair.an

&

2. Shri D.C. Debnath, Executive Member, NCA, Indore

3. Shri P.R. Chari, Vice Chairman, NVDA, Bhopal.

4. Dr. S. Maudgal, Advisor, Ministry of E&F, New Delhi.

5. Shri I<.M. Joseph, 11ember (Civil), NeA, Indore.

6. Shri N.V.V.Char. Secretary, SSCAC., Vadodara.

7. Shri T. Balaraman, Secretary 'Forests.l, {"taha,rashtra.

8. Shri A.B. Mathur, Chief Conservator at Forests and
Addl.Secretary to Government or Rajasthan.

9. Shri D.R. Thapl iyal, Member r.Env.), NVDA, Bhopal.

10. Prof. R.I<. Katti. Director & Consultant, UNEECS,Bombay.

11. Prof. S. Ramaseshan, Professor, DCE., lIT, Kanpur.

1,').<... Dr. Shekhar Singh, llPA, New Delhi.

13. Shri D.S. Chinnamani,
New De Ihi.

Asst. Director General, ICAR,

14. Dr. C. Margabandhu, Director (Expl),
Survey of India, Janpath, New Delhi.

Archaeological

15. Shri M.K. Jiwrajke, DIG (FC) MOE&F, New Delhi.

16. Shri M.B. Mehta, CCF WL, Baroda G.S.

18. Shri H. S. Pahla, J. D. W.1. I., ('ehradun.

19. Shri A.V. Gururaja Rao, Specialist Environment, SSNNL,
Gandhinagar.

20. Shri B.K. Changappa. Conservator of Forest tCentral),
Regional Office, Bhopal.

21. Shri Suresh Chandra, Conservator of Forests,
Bhopal.
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22. Dr. S.N. Singh, Senior Scientist, CICFRI, Vadodara.

23. Smt. Nalini Bhat, MOE&F, New Delhi.

24. Dr. Pawan Kumar, Specialist Environment, NCA, Indore.

25. Dr. S.B. Katolay, Env.Dept. Govt. of Maharashtra.

26. Shri C. I. Joy, Dy. Secretary (Fisheries), GaG.

27. Shri S.N. Chatterjee, Director (Fisheries),NVDA,8hopal.

28., Shri M. S. Gi 11, Addl. Collector, SSP, Dhule. Maharashtra.

29. Shri P.M. Acharya, Dy. Secretary \,R), Narmada W.R.Dept.
Government of Gujarat, Gandhinagar.

30. Shri R.G. Bhat, Officer-on-Spl.Duty (EGS) NPG, SSNNL.
Gandhinagar .

.3 1 • S hr i R. 1<:.8e hre, E )(ecut ive En gin ee r ,(W11 ). NVDA , Bhop a 1.

32. Shri A.K. Barua, US (PP), MaWR, New Delhi .
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AN~EX- XIV MIN.!I

PROPOSED TOR FOR EIA STUDIES
IN COMMAND AND ESTUARY AREA

OF SSP IN GUJARAT.
GE ,'J E: =i ,'-\L

A. SCOPE

The EIA shall be an in-depth investigation of
factors described in this terms of reference (TOR)4
adequate tb satisfy inquiries from international donors
and to with.stand close scientific scrutiny. The
detailed items of the scope are described under the
remaining sections of this TOR .

•

B. FORMAT OF EIA

The EIA shall contain three main sections, and
within each section, a number of environmental topics
shall be addressed. The main sections are; project
setting, impact evaluation, and environmental
management plan. The environmental topics addressed in
these sections may vary; however in general they
encompass physical resources, ecological resources
social and cultural resources and quality-of-life
values. The emphasis within each main section is as
follows;

(i) Project Setting: describes the existing
conditions into which the project is being introduced
(i.e. physical,' ecological, social, cultural and
quality-of-life setting). In practice it assists in
review of the EIA to shift some of these data to the

next major section dealing with impact analysis, in
order to avoid repetition. Thus, in this section, often
the descriptions are more general and non-quantitative.
For instance, a description of _the elements making up
the project wold be provided here; however details may
be withheld until they are necessary for analysis of
impacts.

(ii) Impact Evaluation: This section provides
the analysi~ of impacts(both positive and negative) and
also presents the alternatives for mitigation of
impacts, drawing initial conclusions concerning the
preferred manner for mitigation, and setting for their
further development in the environmental management
plan.

r-

(iii) Environmental Management Plan (EMP) The



EMP elaborates on the mitigation measures and presents
logical schemes for implementing those measures,
monitoring results and redirecting the EMP, as a
further measure of assurance that in fact the correct
procedures will be followed. The active roles for all
participating groups shall be spelled out in the EMP,
and budget provisions identified.

C. SCHEDULE

The Contractor shall prepare the EIA in a period
of 17 months, and during this period provide the
Yollowing reports; •

(i) Inception Report: within month two, which
indicates stuffing, TORs for subcontracts provision of
support services, and elaborations of methodologies and
logistics for conducting the work.

(ii) Interim Reports: (3): prior to World Bank
missions, generally set for month 4, 8, and 12, which
will report on progress in specific tasks, and provide
cone 1us ions where such can be made a t the time 0 f the
reporting.

I

!
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(iii) Draft Final Report
month 14, and

the draft EIA, at

(iv) Final Report
month.

II PROJECT SETTING

the final EIA in the 17th

The EIA shall describe the project setting by
quantitative means. using primary data which skillfully
reflect actual conditions in order to provide a . sound
basis for impact evaluation. The project setting
i nvo 1ves (i) maps 0 f the command area and con t i guous
area, prepared to adequate scales to depict land use.
vegetation. drainage areas and infrastructure. The maps
may also be used to superimpose information concerning
soil types. groundwater conditions and other background
data. Please

l
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see descriptions of impact analyses for additional i~formation on
he types of backgrour.d data to be provided.

The project set:ing, shall include a detailed ~escription of
the project. ~aps should be used to locate and depic~ the
association between project infrastructure and background
conditions.

In many cases, quantitative data concerning the setting and
the project {in tables and figures} may best be withheld for
inclusion in the impact analysis. Decisions in this regard
should be made during formulation of the EIA.

III IMPACT EVALUATION

The EIA shall address the impact of the woos on the
following categories of resources:

A. PHYSICAL RESOURCES, INCLUDING SOIL AND WATER AND AIR

1. SOIL RESOURC~S

The ErA shall identify the range and extent of soil types
throughout the Command Area and in contiguous areas, specifically
in relation to their classification, elevation with respect to
sea level and ground~ater level, texture and porosity, and
provide representative values for percent organic matter, cation
exchange capacity and sodium adsorption ratio. The ErA wlli
identify potentially critical soil types or zones, ~here water
logged soils and soil salinity may become problematical. The EIA
will consider operations criteria to predict conditions under
which soil water content becomes excessive either due to high
groundwater levels, excessive surface application rates and/or
inadequa~e local drainage, and relate soil parameters to critical
operating parameters for use in preparing the Efivironmental
Management Plan (EMP). Likewise increases in magnitude and
extent of soil salinity must be evaluated in relatior. to
operational scenarios and soil parameters in order to predict
conditions under which salinity in soils may be maintained within
limits and minimized, followed by inclusion in the E~P.

2. WATER RESOURCES

The EIA shall provide quantitative ,data to describe
significant features of surface and groundwater resources within
the Command Area and in contiguous areas.

2.1 Surface Water Resources

Surface water resources (excluding those provided by the
project) includi inland waters, rivers and estuaries, lakes, the
60astal zone (gulfs and open coastlines).~

....·(a1 Inland Waters

5
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Inland ~a:e~s a~e limited to seasonal drainages and so~e
perennial rivers as :hey approach the coastlines.

(i) Confi~~~ation: Orainage basins should be mapped
and demarcate~. Su~~icient elements of the hydrological cycle
shall be quantified ~o provide an understanding of seasonal flow
rates in each drainage basin. Current discharges from urban
centers and industries shall be identified and their quantities
roughly estimated. Seasonal hydrographs for major drainages
shall be constructed. Natural depressions which collect water
such as Nalsarovar shall, be identified, mapped and demarcated.
Topographic information at the reconnaissance level shall be
provided, and the variation in the seasonal extent of water
surface shall be identified.

(ii) Quali:~: Existing data on water quality shall be
compiled and additional monitoring provided as necessary to
define conditions during representative seasons of the year, and
at illustrative loca~ions. Seasonal streams may be dry during
most of the year or =ay transport effluent discharges only. In
the latter case some representative monitoring data shall be
obtained. Perennial -rivers shall be monitored at locations ~hich
depict effects of h~~an activity, primarily at points up stream
and downstream of major urban centers and industrial outfalls.
Some representative ~ater quality data on depressions, such as
Nalsarovar, shall be provided as well. Parameters shall include
DO, BOD, COD, TSS, pE, alkalinity, TDS, conductivity, and other
selected parameters ~hich relate to effluent discharges (phenols,
metals, ammonia), in appropriate combinations to fit the
circumstances.

(iii) Impact Evaluation: The EIA shall provide
adequate analysis to quantify potential impacts of the WDDS
(includin~ M&I supply) on inland surface water quality. The
analysis should be based on a realistic assessment of irrigation
tailwater (including ground~ater seepage) quantity and quality,
and M&I discharges; and should address possible effects from
elevated salinity (high TDS), pesticides, nutrients from
fertilizers and M&I discharges, industrial pollutants, and high
TDS/BOD discharges from urban centers on rivers (both seasonal
and perennial), depressions (such as Nalsarovar, where local
drainage patterns frow contiguous irrigation activities will be
critical), and estuaries.

(b) Coastal ~aters

The coastal zones include two Gulfs (Cambay and Kutch),
inundation areas under tidal influence (the Rann) and coastlines.

(i) Confi~uration: The EIA shall provide information
on the general configuration of the two Gulfs including depths,
profiles and sections for general conditions, and notations on
anomalies. The areas adjacent to shorelines (+2 m elev) should
.be similarly described, in particular the inundation areas and
river outlets. The general c~astal configuration should be

b
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described.
conditions,

Current Qovements within the Gulfs unde~ seasonal
and along coastlines, shall be defined.

"

(ii) Qualitv: Water quality conditions shall be
doc~men~ed using existing data supplemented by fielc =onitoring.
1he monitoring plan shall be designed to provide insight into the
general area as well as areas directly affected by human activity
and riverine discharges. ~ater quality shall focus on critical
areas (~ultiple parameters for urban areas and rive~ ~ouths) and
on salinity gradients in the gulfs.

(iii) Impact Assessment: The EIA will evaluate the
potential for irrigation return flows and/or drainage discharge
which contain M&I effluents to adversely affect water quality in
the gulf regions in particular. It is also important to attempt
to distinguish between background (ambient) water quality and
existin~ effects from human activity, upon which potential
effects from the WDDS would be superimposed. Various operational
scenarios shall be considered in which the outcomes oay reflect:
1. existing effects are reduced (due to better overall management
at State level] and potential effects are minor enough to result
in zero net d~iradation, or 2. existing effects continue and
potential effects are nevertheless negligible by comparison, or
3. existing effects continue and potential effects are serious.
The first scenario relies on an active state-wide water quality
management plan as the outcome of the impact evaluation. This
same approach is also applicable to the analysis of inland waters
(specifically the ~abarmathi River and others as well).

2.2 Groundwater Resources

The EIA shall assess the potential for negative impacts on
groundwater in relation to fertilizer and pesticige, salinity in
irrigation water and in soil pore-water, soil parameters,
percolation and migration rates, lithology, a~d proxinity to
saline surface water.

'.' (i) ~&rifi~uration: Aquifers within the co~mand area
and: contiguous areas shall be mapped and classified, and relevant
parameters (including stratigraphic information) provided. This
effort should utilize existing boring logs and surveys, and
shQuld provide usable summaries of information using accepted
presentation methods (charts,graphs and figures). Relevant
information concerning overlying soils, aquicludes, gradients and
transmissibility should be provided in order to predict in
general the propensity to transmit pollutants to and within the
aquifer.

(ii) ~ualitv: Groundwater quality parameters including
pH, conductivity and TDS; and pollutant parameters such as TOC,
nitrate, and specific pesticides, may be identified as necessary
to establish background water quality levels. Groundwater
salinity (TDSj contours should be constructed for areas with
highly saline groundwater.

: , t")1 f,.



(iii ) Impact E\'a1.',13 tion : Us ing va r5.t.) U sma nag emen
strategies, and in conjunction with relevant data, the EIA h
assess potential impacts on groundwater quality parameters:
salinity, nitrate, organic c~rbon, trace chemicals, heavy me
and others as necessary. The assessment and background
information will also be used to identify and ultimately to
choose preferred management strategies for agricultural chefJI,'l
use and industrial waste management, wpich can then be used a
component in the environmental management plan.

3. AIR RESOURCES

The WDDS does not have a direct negative impact on ~

qua~ity except during the construction stage. There are ho~ ,'er
indirect (second-order) negative impacts and both direct and
indirect positive impacts. Indirect impacts on air quality: tern
from increased urbanization, industrialization, population gl()wth
and consumption. These cannot be accurately quantified and it is
not necessary to do so, The EIA may describe potential scen;rios
and may also propose conditions within the EMP to manage air
quality. A potential direc~ positive impact is the replacement
of combustion fuels with electricity from the SSD in industries
and in the home. This can be counted as a direct benefit if
there are policies which prescribe fuel substitutions which
provide a means for estimating quantities, The EIA should
explore this aspect, document policies and make forecasts where
possible on long-term effects on future air quality within the
region (specifically urban centers).

I,",

B. BIOLOGICAL RESOURCES

This category includes' flora and fauna, forests, wildlife,
fisheries and critical ecological systems.

1. COMMAND AREA ECOLOGY

The major ecological systems represented in the commend
area shall be identified, mapped and. their principal features
noted. Any critical ecological systems should also be described
(i.e. those limited in areal extents dependent on limited
external resource inputs, or necessary for support of endangered,
threatened or regionally im?ortant animal or bird species). The
ErA shall indicate the nature and extent of changes in the make

up of the ecology of the re~ion brought about by the WDDS. The
extent to which extensive irrigation might threaten the existence
of critical ecological systems should be evaluated in conjunction
with alternative control measures.

2. FLORA AND FAUNA

.:.-").~.,.•.;:,;.:~..'•...;.~I.-:~-
.. ". _." . -- .

. - ~~. :.'

A detailed description of flora and fauna involving
inventories i~ needed. The typical flora and fauna associated

.,with speci ric ecological systems should be itemized, emphasizing
species of plants that are economically important ~n the
household level, have medicinal or religious value, or provide
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for2ge for ~il~ ~r domesticated animals; and animals not
otherwise cove~~d under wildlife (see item 3, below), including
insects, rep~i:es, birds, and domesticated or semi-do~esticated
animals. The ~:A shall attempt to identify plant and animal'
species which a~2 threatened with extinction, or those upon ~hich
an imal spec ies a.nd humans depend. The EIA \.;i11 ev a1 uate and
forecast the p~2oability of these impacts and quantify or
otherwise desc~ibe their extent.

3. WILDLIF::

The EIA shall provide quantitative data based on recent
field infor~at:~n on the types, numbers and extent of significant
species of ~ilc:ife ~ithin the command area and in contiguous
areas apd shall evaluate the effects of the WDDS on those
species.

, (i) :~ventorv: A wildlife inventory shall be prepared
using existing infor~ation from the Department of Forests and
Environment (a~~ other sources) and providing additional field
survey tea~s tc obtain direct information to update and make up
any deficiencies in the current data base. The inventory should
identify, classify and inventory all significant wildlife and
bird species, \those not covered in the general fauna inventory).
The range of tr.eir habitats should be noted, and endangered, rare
and regionally important species so ,indicated.

(ii) Sanctuaries: The wildlife and bird sanctuaries
shall be described, their ecological characteristics, flora and
fauna identified, and the relation between protected. wildlife
species in each sanctuary and the ecological setting analyzed in
order to identify important linkages. The ErA will evaluate
alternative operating scenarios to determine their relative
impacts (beneficial or dama~ing) on the wildlife species. The
preferred scenarios ~ill be incorporated into the wildlife
component of the EMP.

4. FORESTS

The existing fo~ests within the command area or in
contiguous areas will be identified, mapped and classified.
These areas may include actual or degraded forest land and land
under alternate ownership supporting forest, scrub, thorn bush,
or other deser: ecosystems which in a broad sense may be
classified as forest. The extent to which canal rights-of-way
conflict with each of the forest types sha~l be determined.
Afforestation ~ithin the command area, in contiguous areas, and
along rights-of-way shall be described in terms of extent, tree
types, required human interventions, and schedule.

C. SOCIa-ECONOMIC) CULTURAL AND QUA~ITY-OF-LIFE VALUES
~

This category of impacts includes changes in .economic
livelihood; alterations in social values as demonstrated'by
various indicators (public health, employment, education), public

•



~ealth issues per-se(medical and engineering as;ects}; cultu~al
VJ!ues, in particular, physical aspects s~Gh as ~eligious and
~istorical monuments, and changes in cultural values as well
:~arriage, mobility, religious preference, rural/urban shifts);
a~~ quality-of-life (an aggregate of income, public health,
~obility, education and other factors).

1 . ECaNa~1 I CS

The EIA shall document current economic conditions for
pe~sons living within the command area, including distributions'
of wage and income, personal wealth and ownership, sectors of
~~;loyment, age/earnings relatianships and other factors. The
ec~nomic profile should be geared to illustrating essential
c~anges among population/age/employment groups brought about ~:
the project. The numbers of person within each cohort
distribution group directly receiving irrigation as well as those
be~efiting via new employment and/or economic growth
c~?ortunities, and their increased levels of income should be
ice~tified.

2 . sac 1,.\L TRENDS

This category focuses on dislocations and reorientation
of social values as evidenced by social statistics in public
health, education, marriage, childbirth, mortality migration and
other factors. Data from relevant State agencies may often be
.:seful in depicting existing condi tions. In addi tion field ""ork
will be necessary to augment existing data. In some areas it
will be possible to forecast changes in social indicators as a
resu1t 0 f the proj ect . Fo r instance: publ ic heal th res'ponse to
i~proved water supply may be estimated based on numbers of peoDle
served and the exp~cted reduced frequencies of disease that 
accompany such improvements; educational opportunities may be
related to family income. -Second order and negative impacts are
more difficult to predict, and many are uncontrollable. The
project obJectives nevertheless should focus oA-these social
indic~tors as being of primary importance for th~ real worth of
the project: it should stem or reverse urban migration, improve
fa2ily support structure, augment public health and reduce
mortality rates, and result in similar improvements in social
statistical indicators. The EIA should assess baseline values

and to the extent possible forecast such changes.

3 . PUBLIC HEALTH

A number of project-related factors may adversely affect
health and will require engineering solutions for remedy. The ErA

should identify baseline indicators for vector transmitted
diseases including m~laria, filariasis and schistosomiasis,
determine any aspects of the project which could exacerbate the
incidence of these diseases, and recommend alternative solutions
for implementation during construction or operations phases,
depending on' the conditions responsible for··the·disease.~···-·
Alternative solutions which appear to be justified shall be

- . J 0,
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inccrporated inte :he E~P, and in addition public health
monitoring metho~s shall be devised to give early warning of the
spread 01 specif:c diseases hi thin the project area.

4. RELIGIOC=. CULTURAL AND HISTORIC VALUES

On the one hand the project should avoid disruption of
monuments ~hich preserve religious, cultural and historical
values. The ErA should indicate if and where conflicts exist
bet~een physical ~o~uments and the rights-of-way acquired under
the WDDS ccmponen~. On the other hand, religious, cultural and
historical values having to do with social organization, social
groups living together, extended family groupings, religious
beliefs ,that are sustained by life style and mutual support,
t~ansmission of a:titudes and beliefs to successive generations,
and the like, sto~ld also be preserved; however these intangible
artifacts are di:ficult to observe, measure and forecast changes.
The project should nevertheless preserve existing religious,
cul:ural ~nd his:crical, values by providing direct benefits to
the peopl~ alrea~y living in the area who are in need of the
irrigation ~ater :n order to sustain their livelihoods. ~hile
this may seem tte case on the surface, the EIA should evaluate
~hether the distribution of benefits in fact support these
values.

IV ENVIRONMENTAL MANAGEMENT PLAN (EMP)

1. BASIS OF PLAN

The EMP is a binding proposal to monitor and control
environmental operational and socio-economic aspects of the
project to accomplish basic desirable objectives; and to monitor
and regulate this control function to assure it is being carried
Oll t . The pI an U:erefore im"ol ve s nume rous po ten tia~ palt icipan ts
involved in irnple~cntation, monitoring, control/regulation and
ad r:linistrat ion 0 f the p1an. the bas is 0 f the pIa n '.i"s top r0 vide
adequate c~ecks to assure iQplementation, and thus to 'demonstrate

a~illingness to actually carry through or environm~ntal
lmprovements.

2. CO>IPONE\TS

The environmental assessment identifies numerous
preferred alternatives for reducing environmental impact. These
are to be developed into components of the EMP by (j) developing
action items to bring about implementation (ii) identifying
monitoring needs for the component, (iii) identifying
responsibilities and assigning them to· specific groups, (iv)
determining necessary resources to Implement activities and (v)
identifying strengthening needs. The EIA shall consider
feasibility of plan implementation,. required resources, schedules
and checks. The plan shall provide all these elements for every
component, and' outline budget requirements, training needs, and
implementation schedules for the work.
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-<or t'lINUTES OF 11£ 15TH t'lEETING OF ENYIROI\I£NT SUB-GROUP
t£LD ON 19TH AU6UST. 1992 AT 2.30 Pt'I

IN PARYAVARANBHnWAN.• NEWDELHI

Shri R. Rajamani, Secretary, Ministry of
Environment & Forests and Chairman of the Environment
Sub-group of NCA welcomed the Members and invitees to
the 15th meeting of the Environment Sub-Group. The
list of participants is enclosed at Annex.XV. Min.I.

. Discussion
thereafter.

on the agenda items was taken up

1



Item No. XV-l (78) : CONFIRt1ATION OF THE t1INUTES OF THE
14TH t1EETINB.

Minutes of 14th meeting of the Environment
Group of Narmada Control Authority circulated to
members and invitees seperately vide letter No.
34(14)/91/958 dated 5.5.92 were confirmed.

2
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Item No. XV-2 (79): REVIEW OF ACTION TAKEN ON TI£ DECISIONS
OF PREVIOUS flEETING

1. Consideration of Policy Issues (Item No.XIV-2(76)

a) Extent of CatchRaefltArea Treat.."t.

Dr. Sekhar Singh opened the discussions and
referring to the decision of Govt. of India on extent
of catchment area to be treated at project cost,
,expressed the opinion that perhaps Govt. of India has
decided to consider the extent of catchment area to be
treated on case by case basis. He desired to know the
exact decision of Govt. of India in this regard.
Chairman pointed out that it has been agreed during the
meeting convened for the purpose that all critically
degraded high and very high priority sub-watersheds
directly draining into the reservoir will be treated at
the project cost and further stated that while it has
definitely set at rest the question of what is to be
treated at project cost it was clear that other sub
watersheds of the catchment even if not directly
draining were to be treated and this was a matter to be
decided on a case to case basis as to how it will be
funded and in what time phasing it will be done. He
added that submission of plans for critically degraded
sub-watersheds in the entire free draining catchments
are also required to be submitted by the State
Governments as already agreed upon and indicated in
environmental clearance. A copy of the decision of the
Govt. of India is enclosed as Annex-XV- "in-II.

Shri Lawlaker, Hember (E &F), NVDA referring. to
the submission of plans for the balance critically
degraded sub-watersheds informed that in case of
Narmada Sagar Project All India Land Use Survey
Organisation has provided priortisation reports only
for 5 sub-catchments out of 9 and is being persuaded to
submit the report of balance sub catchment. early. He
agreed to provide the detailed plan by December if the
reports from AIS&LUSO are made available at least by
October. With regards to Sardar Sarovar project areas
he pointed out that there are significant discrepancies
in the catchment area figure supplied by AIS&LUSO for
Haheshwar and Omkareshwar projects and that AIS&LUSO is
being persuaded to reconcile the figures. Therefore
the plans for the balance critically degraded sub
watersheds can be prepared only on receipt of details
from AIS&LUSO. Chairman desired that Hember (E&R) of
NCA to look into these details and report during the
next sub-group meeting.

3



Shri M.B. Mehta. Chief Conservator of
SSNNL,Sovt. of Sujarat (SOS) indicated that
already submitted all details to Min. of Env.
for the entire catchment in Sujarat.

Forests,
S06 has

8cForests

Shri T. Balaraman, Principal Secretary (Forests),
Sovt. of Maharashtra agreed to prepare a contingency
plan as desired by the Chairman.

b) Extension of Ti_ for EnvironlDlKltAI and Forestry
ApprovAl.

In pursuance of the decision taken by NCA in its
meeting held on 25.7.92 a letter was forwarded by NCA
to the MOE8cF. Chairman informed the sub-group that a
copy' of the letter has just been received by him
wherein it is indicated that schedule for construction
originally was 1994-95 which has now slipped to 1998,
therefore the studies which were to be completed
earlier are now planned to be completed by March,1994
only. Chairman further pointed out that the request is
under consideration of MOE8eF for taking a view on the
same.

Dr. Sekhar Singh desired to know whether MOE8cF
would like to redefine the pari passu clause to avoid
confusion with the expression of co-terminus.
Chairman pointed out that the pari passu clause is not
only for completion of studies but also for the
implementation of the resultant recommendations and
further stated that the pari passu clause should be
read in terms of completion of works in the areas where
impoundment is to commence. In response to a question
on implement-ation of the recommendations of M.S.
University with regards to conservation of plant and
animal life Shri M.B.Mehta, Chief Conservator of
Forests, SSP, Gujarat pointed out that the draft final
report submitted by M.S. University, Vadodara has
clearly indicated that no rare or endangered species is
to become extinct from the country due to submergence
to be caused by SSP.

Chairman desired to know the findings in this
regard in the areas in Maharashtra. It was observed
that the studies in Maharashtra have just commenced and
are likely to take 2 years. The chairman therefore
desired that the studies in Maharashtra where permanent
impoundment is likely to commence from 1994 should be
completed before 1993 and further desired that NCA as
well as Govt. of Maharashtra should get in touch with
the proje~t Director, School of Environmental Science,
Pune University, Pune to emphasis the need for quick
completion of the studies. It was agreed that NCA
officers alongwith Govt. of Maharashtra officials will
pursue concerned consultants to scrutinise all

4



available reports and data currently available with
other organisations and to submit interim report
urgently to have a crash programme of further studies.
In regard to catchment treatment in Haharashtra where
there was no progress at all Chairman pointed out that
there was an immediate likely infringent of pari passu
clause if catchment treatment is not completed in 1992
93 as impoundment in this area will take place as per
current schedule. The NCA and Govt. of Haharashtra
were asked to take urgent note of this.

2. Ti_ fr••• for Dreoaration of Action Plan and i•• l....-.
tation of Environ •••.•tal Bafeauarel ••••awuntS (It_
No.XIV-2(77»)

Executive Member, NCA requested the members of
the State Governments to kindly check up the figures
given in agenda papers on estimates and expenditure and
to point out discrepancies if any. He also requested
for supply of the information to fill in the gaps.
Chairman reiterated that he has been seeking this
information for quite some time and the same is not yet
fully available. He directed the state governments to
submit the detailed estimates and expenditure as called
for, without delay.

Details of the Estimate and Expenditure on
Environ-mental works as available in the meeting are
furnished below :-

CATDI'tENT AREA TREAll'IENT

Studies

i) Prioritization of catchment by AIS&LUSO,' New
Delhi**

ii) Prioritization & thematic mapping by ISRO for
area in Gujarat.*

Implementation <Phy. ha, Fin. Rs. Crores)

r

Treatment

A.Go~t ..cd Gujarat

TarQets
Phy. Fin.

Achievements
Phy. Fin.

Date

a) Non-forest Area 3025

b) Forest Area 27204

2.41

32.68

5

1171

9309

1.1

6.08

.June'92

.June'92



Treatment TarQets
Phy. Fin.

Achievements
Phy. Fin.

Date

B.Govt. of Madh~a Pradesh

a)

Non-Forest Area 72000 25.207650*2.09*June'92

b)

Forest Area 1800018.73

C.

Govt.of Maharashtra

a)

Non-Forest Area 21200 29.41

b)

Forest Area 42002.2

Say 145630 107.38 16470 8.43

II. COHPENSATORY AFFORESTATION (Physical target in ha & Fin.
in Rs. Crores)

TarQetsAchievementsDate
Phy.

Fin.Phy.Fin.
------------------------------------------------------------

,~A. Govt.of Gujarat
~..,

a)

Non Forest 46508.1525002.98June, 92

b)

Degraded
Forest

93009.4228342.45June,92
,

B.Govt. of Madh~a Pradesh

a)

Non Forest 2190110891
b)

Degraded
•18.00 •3.76June, 92•

•

Forest
6547:1332:

C. Govt.

of Maharashtra.

a)

Non Forest9000:37.00--June, 92
b)

Degraded 13000:83839.42
Forests

44687 72.57 16138 16.43

* Incomplete works
** Works were carried out under the budget of AIS&LUSO.
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III. Flora fauna (includinG Nildlife ~ fisheries) ~ CarryinG
CaDacity (FFC) of the are.s adjoininG sub••raence.

(In Rs. crores)
Estimated Cost Cost incurred

A. Bovt. of Gujarat.

a)Studies in 1982 by
H.S. University.

--r-

i)Sanctuary improvement
works

ii)Downstream fisheries
by CICFRI**

b)Studies on FFC by
H.S. University in
1992

c)Studies on wildlife
management 1992

d)People's participation
in sanctuary management
by VIKSAT***

e)Fisheries plan for
Estuary & Command *

B) Govt. of Hadh~a Pradesh

0.75

0.34

0.16

4.00

0.59

0.20

0.05

a)Studies by State Forest
Research Institute on 0.203
flora, fauna (wildlife)

b)Liminological studies by 0.19
three universities(Acquatic
fauna & Water quality)

0.103

0.14

c)Fisheries plan (SSP)*

C) Bovt. of Haharashtra.

a)Flora, Faun~, Carrying
Capacity by School of
Environmental Science,
Pune University,Pune.

0.82

0.38 0.16

I

b)Fisheries plan (Tank * 1.66
pond & reservoir fisheries)

* From State Budget
** Project under Ministry of Agriculture
*** Studies by World Bank's assistance.

7



Estimated CostCostincurred

D)

Narmada Control Authorit~

a)

Sociological Survey of
fishing families.

0.140.14

IV.

COt1t1AND AREA DEVELOPt'IENT.

60vt.

of 6u..iarat.

a)

Studies 1.58
b)

Implementation 685.00

60vt.

of Ra..iasthan

a)

Studies
b)

Implementation .•..

V.

1£Al..TH ASPECT.

a)

6ovt.of 6u..iarat.

i)

Hospital 0.470.5
ii>

Laboratories 2.36
ii i)

Infrastructure 1.77 ...iv) Anti Malaria 3.44 ••••

v)
Insecticidal spray 30.06------38.00

b) 60vt. of Madhva Pradesh.

a) Surviellance of malaria
b) Implementation for NSP,

Omkareshwar, Maheshwar
3cSSP projects.

c) 6ovt. of Maharashtra.
R3cRsite.

a) Establishment of PHC
3c3 sub-centres at R3cR
site.

10 km belt around SSP.

a) 12 new sub-centres
b) Mobile health unit
c) Education health material

Say Rs. 0.60 Crores

8

0.11
7.49

7.60

0.2315

0.3124
0.0323
0.0200

0.5962

0.018

~~~-~:-:-Te~' :' ~~,. ----s[,,~,--------=--: -
~'.- ,t i



Estimated Cost Cost incurred

r
, .i

VI. RI" STABILITY. SEISMICITY. (to be reported by All the
States)

a) Cost of studies
b) Implementation

VI I. ARCHAEOLOGICAL/ANTHROPOLOGICAL.

a). Govt. of Guiarat.

i) Cost of survey
.ii) Cost of Implementation

b). Govt. of Madhya Pradesh.

i) Cost of Survey
ii) Cost of Implementation

c). Govt. of Haharashtra.

i) Cost of Survey
ii) Cost of Implementation

e) Rashtriya Hanav Sanahralya*

i) Paleontological studies
ii) Ethnelogical studies

iii) Tribal Art & culture

0.019
0.007
0.026

0.01
0.007
0.026

f) AnthroDoloaical Survey of India*

i) People of India
ii) Narmada salvage plan

N.B : The missing information may please be furnished
by all concerned immediately.

9
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Item No.XV-3(81): PRESENT STATUS OF STUDIES/SURVEYS AND
ENVIRONt1ENTACTION PLANS

i) Phased Catchment Treatment

Government of Madhya Pradesh

Naraada Sagar Project

In response to a query from Chairman,
Hr.Chengappa, Chief Conservator of Forests, Regional
Office, HOE&F stated that he had visited some of the
areas where works are being carried out and reported
that in addition to the vegetative measures,
engineering works like intersection drain, gabion
structures, gully plugs/checks etc are being taken up
by the NVDA. The 'khus' grasses planted last year in
an extensive area of 8700 ha were largely a failure.
Representative of Bovt. of Hadhya Pradesh however
explained that last year the 'khus' plantations were
taken up very late and thereafter monsoon also failed
and hence these became a heavy casualty. During this
year, precautions are being taken up to stop recurrence
of such lapses and plantations are taken up early, and
also, replanting has been done where ever failure
occured last year.

It was pointed out that backlog of 4925 ha of
1991-92 are added up to the schedul~ of works for
1992-93. In all, 13925 ha of non forest areas, in
addition to 2175 ha of the forest areas, are proposed
to be treated. The progress reported tilt end of June,
1992 is 2425 ha of non forest areas. Bovt. of
Hadhya Pradesh submitted the information on revised
format and reported that the schemes covering 17516 ha
of non forest areas were submitted to DLIC out of which
DLIC has so far approved the scheme for 11900 ha area
only. It was further reported that 6600 ha of forest
compartments (degraded forests) identified for com
pensatory afforestation earlier are also identified by
AIS&LUSO falling under high and very high degraded
categories of watersheds directly draining into the
reservoir. According to the directives of the
environment sub-group these forest compartments are to
be covered up under catchment area treatment. Of 6600
ha, 2695 ha area is already afforested and will be
added up to the figure of catchment area treatment
works and the areas equal to 6600 ha will be identified
for compensatory afforestation separately. Programme
and targets are therefore under revision.

10
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I

5ardar Sarovar Proiec~

According to the action plan sub~itted, Govt. of
Madhya Pradesh was to treat 6000 ha during 1991-92 and
15000 ha during 1992-93. Because of shortfalls during
1991-92 the entire area of 6000 ha is added up to the
targets of this year i.e. 92-93 as directed by the sub
group. GOMP indicated that the backlog of 6000 ha
would spread upto 1994-95. GOMP has as such indicated
a target of 17100 ha of non forest areas for 1992-93
taking 2100 ha out of backlog 6000 ha. NVDA
representative further informed that the proposals for
11273 ha area were submitted to DLIC out of which 8900
ha . are already approved for carrying out the work. 2
Divisions of Soil Conservation including 10 sub
divisions for treating non forest lands have been
established. 2 Forest Divisions are now in position to
take up the catchment area treatment works in forest
areas.

Govt. of Madhya Pradesh representative indicated
that in July 500 to 600 ha only could be treated in the
non- forest areas and there after there is no progress.
There are problems on arriving at agreements with
cultivators whose lands are required to be treated. In
response to a query from the Chairman with regards to
the difficulty if any faced by the GOMP in treating the
forest areas, no satisfactory answer could be given by
GOMP. In view of the fact that GOMP could not do any
work during last year also, Chairman directed that the
NCA was to quickly look into those shortfalls to avoid
any complications further. In response to another
question on efficacy of khus plantation alone as a
measure of catchment area treatment, it was explained
that the khus plantation is recommended extensively as
one of the measures of catchment area treatment because
of its soil moisture conservation capacities.

Bovt. of ~arashtra

Shri T. Balaraman, Principal Secretary (Forests),
GOM pointed out that in all the 13 sub watersheds
identi-fied for treatment, there are problems and
officers are still finding it difficult to work in the
area. Problems are particularly serious around
Manibeli village where 35 huts are yet to be shifted.
Chairman directed that GOM should submit a revised
contingency plan to treat all the areas within 3 years
covering areas near impounded area of reservoir within
1992-93 season as already indicated. Failing this the
pari passu clause will come into play for the whole
project • Secretary (Forests) assured the Chairman
that after the rains are over it would be possible for
the officials of GOM to start treatment works in some
of the areas. Chairman however desired that Dr. K.A.

11
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Kushalapa, Chief Conservator of Forests, MOE&F, Bhopal
may visit the areas to verify the commencement of works
there, after the rains.

Prof. R.K. Katti and Dr.Sekhar Singh pointed out
that works on catchment area treatment should be
completed before the submergence commences in 93-94 as
otherwise it would have ill effects on dead storage of
the reservoir. However Shri K.M. Joseph, Member
(Civil),NCA explained that unless the sluices provided
at the bed level of the dam are plugged no serious ill
effect will occur. Chairman desired that a small
monitoring stations to measure the flow of silt from
the catchment of the reservoir before and after
treatment works may be considered for taking up.

Bovt. of BuJarat

Shri M.B. Mehta explained that in Gujarat the
bamboo plantation is taken up on extensive scale
because of its capacity to hold the soil
together. Progress on the reconciliation of the extent
of area proposed for catchment area treatment is yet to
be reported by the Govt. of Gujarat.

ii) co.pensatory Afforestation

Bovt. of Madhya Pradesh

Naraada Saaar Project

GOMP reported a progress on 12921 ha area against
the target of 14062 ha during 1992-93. According to
the readjusted figures t~e~cumulative progress till
date is 38913 ha say 38900 ha (rounded) area against
cumulative target of 39738 ha and the works on 1141 ha
area are under progress.

Sardar Sarovar Project

GOMP has reported a progress on 2400 ha area
against the target of 2387 ha during 1992-93.

Bovt. of GuJarat

Govt. of Gujarat reported that the works are
going on as scheduled and only one season is left for
completion of all works on compensatory afforestation.
Mr. M.B. Mehta,CCF, SSP, Gujarat stated that he has
reservations on the recommendations made in the special
monitoring report of the compensatory afforestation
prepared by Shri K.A. Kushalapa, CCF(C) Bhopal for
Kutch and stated that for the conditions prevailing
there, the technique adopted and success are unique. He
further stated that Govt. of Gujarat is in rapport with

12



Central Arid Zone Research Institute. He also
presentations aided by projection of slides on
works done by GOG on compensatory afforestation
Kutch district.

made
the
in

Chairman stated that he was partially satisfied
with the above afforestation work and desired that
Govt. of Gujarat should explore the possibilities of
finding non forest areas for plantation in the command
area to develop forests of the same type which are
going under submergence. Shri Sekhar Singh also
pointed out that this issue was raised earlier also.
Shri Mehta pointed out that large chunk of government
non forest areas in contiguous patches are not
available and that was why a scheme was proposed for
taking up afforestation in Kutch and that this
afforestation is in addition to double the area of
degraded forests being reforested in the impact
districts -within the same ecological zone to the type
of forest going under submergence. He also pointed out,
Govt. of Gujarat has a scheme of extensive plantation
along the main canal and distributories and also in the
command area. He further stated that in Kutch, some of
the plantations are also given support watering
facilities and the plantations raised have registered
good growth.

Chairman thanked CCF (Central
Bhopal for taking up the pains
compensatory afforestation works and
technical points raised by him may be
with the experts.

Bovt. of Maharashtra

Regional Office)
and monitoring

desired that the
discussed further

Shri T. Balaraman, Principal Secretary (Forests),
GOM informed that against 2700 ha of the forest land
released in Taloda for R&R works 2192 ha will be
afforested during the current year and the balance will
be taken up during the next year and further informed
that 4500 ha of non forest land is available in the
district of Aurangabad adjacent to the district Dhule.
The Environment Sub-Group felt that since the forest in
Aurangabad may fall under ecological zone similar to
one going under submergence, therefore the non forest
areas identified in Dist. Aurangabad may also be
accepted by MOE&F.

13
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iii) COMMAND AREA DEVELOPI'1ENT

Bovt. of Madhya Pradesh

Narmada Saoar Project

Certain field observations, for the proposed data
collection for making them available to the
consultants, were made till June, 1992 and results are
under compilation. The report is likely to be available
by the end of August, 1992.

GOMP submitted a project proposal received from
J.L. University on "effect of insecticide/pesticide on
run off from the fields" forming annex-XV-III-Min.
These are still under scrutiny of NVDA. Regarding
drawing up of terms of reference of carrying capacity
studies, GOMP indicated that efforts are being made to
collect the information on relevant aspect of the
studies.

Sardar Sarovar Project

Bovt. of BuJarat

Govt. of Gujarat reported that terms of reference
have been finalised for undertaking Impact Assessment
studies for the areas in Kutch and all the agencies
suggested by the sub-group are included as experts.
Chairman desired that a copy of the TOR should be
submitted urgently to the MOE~F.

Shri D.T.Buch informed that the studies on
engineering aspects of the command area are nearing
completion and their draft report are already received.
Chairman desired that a copy of these reports should be
made available to the MOE~F. Dr.Sekhar Singh desired to
know as to what BOG proposed to do for integrated
develop-ment of the command area. Chairman desired
that GOG should submit a report on the aspects like
Urban Area Development, Infrastructural Development,
Social impacts, Development of growth Centres,
Development of Roads etc alongwith a copy of the latest
command area development plan to the MOE&F and NCA and
desired that the Bar chart should also include the
implementation aspects. He also desired that the NCA
Secretariat may seek information for incorporating
other details of command area development also in the
bar charts. Govt. of Gujarat agreed to furnish all the
relevant details of the command area development works
under progress or contemplated by the Govt. of Gujarat.

14



Bovt. of Rajasthan

Shri S.P. Mathur, Additional Secretary
(Environment), 60vt. of Rajasthan informed that the
studies as desired by the sub-group have already
commenced and are likely to be completed by December,
1992. As no further details could be supplied,
Chairman desired that Secretary (Irrigation), Govt. of
Rajasthan or Secretary (Command Area), 60vt. of
Rajasthan may be asked by NCA to furnish all details on
the plans of 60vt. of Rajasthan for development of
command area on the line that are being taken up by
60vt. of 6ujarat.

iv) SURVEY OF FLMA, FAUNA AND CARRYING CAPACITY STUDIES

Bovt. of t1adhya Pradesh

Nar•••da Saaar Project

60vt. of Madhya Pradesh submitted a half yearly
report received from Wildlife Institute, Dehradun for
the period ending June, 1992 and is placed as annex-XV
Min.IV and further informed that the report submitted
by Friends of Nature Society, Bhopal was to be examined
in the meeting to be convened for the purpose by NVDA
on 26.8.92 and the action plans for imple-mentation of
the recommendations would be made available by March,
1993. Chairman desired that a copy of the report of
Friends of Nature Society should be submitted to MOE~F
for its views.

Sardar Sarovar Project

60vt. of Madhya Pradesh submitted a quarterly
report received from State Research Institute,
Jabalpur for the quarter ending June, 1992 and placed
at Annex-XV.Min-V.

Bovt. of Bujarat

Govt. of 6uiarat indicated that a draft final
report of these aspects submitted by M.S. University is
scheduled for discussions on 25.8.92. Chairman desired
that a copy of .this report might be submitted to the
MOE~F. Shri D.T. Buch, however, stated that the
invitation had already been extended to MOE~F for the
seminar proposed to discuss the report under reference.
Advice of MOE~F, if any, may be discussed with the
experts during the seminar for incorporation in the
final report.

15



v) ARCHAEOLOGICAL Ie ANTHROPOLOGICAL SURVEY

ANTHROPOLOGICAL

Dr. K.S. Singh, Director, Anthropological Survey
of India stated that in 1982 a skull which was probably
0.4 million years old was found which was stated to be
the second oldest after Shivalik man and further stated
that although anthropological survey of India had
extensively covered all the tribes including those of
Narmada basin but intensive studies of some of the
aspects were yet to be carQed out. In reply to obser
vations of Shri S.B. Lowalekar, Member (Env.), NVDA
that Anthropological Survey of India, 2 years back
indicated very clearly that no further studies in view
of the studies, which were already going on, were
required for the Narmada Basin, Dr.K.S. Singh stated
that Anthropological Survey of India now felt that
some studies for the village as a unit might be
required fOr which the Anthropological Survey of India
would like to carry out intensive works in 4 to 5
villages within a short period of 1 to 2 months time
with the help of NVDA and other project agencies,
Chairman desired that NCA might like to coordinate the
work.

Bovt. of Madhya Pradesh, Gujarat Ie Maharashtra

In response to a question on studies on
ethnobotanical aspect from Chairman, It was informed
that the agencies engaged for conducting flora and
fauna would include ethnobotanical aspect in their
studies.

ARCHAEOLOGY

Bovt. of Maharashtra

Member(Env.),NVDA further informed that the action
plan on Archaeological aspects was scheduled to be
submitted by State Department of Archaeology and Museum
by the end of September, 1992.

Chairman desired that
required should be attended
submergence.

Bovt. of GuJarat

excavation works
quickly before

if
the

Shri M.B. Mehta informed that a temple downstream
of Sardar Sarovar Project was already under con
struction to house the deity of Shoolpaneshwar Mahadev.

16
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vi) SEISMICITY AND RIM STABILITY OF RESERVOIR

Narmada SaQar Project

Bovt. 01 MadhYA Pradesh

GOMP reported that for rim stability studies, the
response of Director, GSI for undertaking field work
was awaited.

Sardar Sarovar Project

GOMP informed that a meeting was arranged at Pune
in the first week of June, 1992 in which the Director,
CW&PRS, was informed about further studies by the
project authorities. There appears some loss of water
in the reach between Mandleshwar and Rajghat. There may
be numerous reasons. Tracer study was once considered
necessary. From other reasons on record, it appears
this study may not be necessary now. But a final
decision is required to be taken in consultation with
S.S.I and CW & PRS.

vii) t£AL TH ASPECTS

Bovt. of Sujarat

GOG informed that one malaria control wing was
stationed at Kevadia and more preventive measures would
be included in the plan to keep the malaria under
control.

Bovt. 01 Maharashtra

Dr. S.D. Katoley, Scientist, GOM explained that
the health plan included anti malaria activities, house
to house, treatment, strengthening of the institutions
for spray etc. He indicated that the plan included the
incremental expenditure and that the baseline data as
desired by the Chairman, Environment Sub-group were
incorporated. However, Chairman expressed unhappiness
over non finalisation of health plan by the State
Government till date.

Bovt. of Madhya ~radesh

The progress on construction of hospital at
Nisarpur and steps taken for monitoring the water
quality are yet to be reported by GOMP.

17



viii)FISHERIES DEVELOPMENT OF SSP AND NSP RESERVOIR

Executive Member, NCA informed that a desk review
study on status of fisheries was already assigned to
CICFRI and the work would be started by them soon.
Chairman desired that the Director, CICFRI might be
requested to present the works being done by its
regional institute at Vadodara during the next meeting
of the sub-group. Sub-group was informed by Shri
N.V.V. Char, Secretary, SSCAC that a study had been
commissioned on fisheries by Govt. of Gujarat. Chairman
desired that the terms of references for the same
should be sent to NCA and MOE&F urgently.
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Item No.XV-4(82) : ANY OTHER ITEM

DATE AND VENtE OF NEXT MEETING I 13TH NOVEMBER, 1992
AT 11.00 At1 AT
INDORE U1.P)
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ANlEX.XV.ttIN.1

LIST IF PARTICIPANTS ATTENDEDTt£ 1~ t'EETING IF
ENVIRQN1ENTSUB-GROUPI£lJ) [1\119.8. 1992

IN PARYAVARANBlIAWAN. NEWDELHI.

1. Shri R. Raiamani, Secretary, Ministry of Environment &
Forests, New Delhi. - Chairaan

2. Shri D.C. Debnath, Executive Member, NCA, Indore.

3. Shri K.M. Joseph, Member (Civil>, NeA, Indore.

4. Shri N.V.V. Char, Secretary, SSCAC, Vadodara.

5. Shri N. Suryanarayanan, Commissioner (PP>, Ministry of
Water Resources, New Delhi.

6. Shri T. Balaraman, Principal Secretary (Forests>, Govt.
of Maharashtra.

7. Shri S.P. Mathur, Additional Secretary (Env. >, Govt.
of Rajasthan, Jaipur.

8.

9.10.
ll.12.13.
14.15.16.

Dr. K.A. Kushalapa, Chief Conservator of Forests, Min.
of Env. & Forests, Bhopal.

Shri S.B. Lowalekar, Member (Env. ~ Forests>, NVDA,
Bhopal.

Prof." R.K. Katti, Director ~ Consultant, UNEECS, Bombay

Prof. S. Ramasesha~n, Professor, DCE, lIT, Kanpur.

Dr. Sekhar Singh, IIPA, New Delhi.

Shri D.T. Buch, Consultant, Narmada Planning Group,
SSNNL, Gujarat.

Shri K.S. Singh, Director, Anthropological Survey of
India, New Delhi.

Dr. C. Margabandhu, Director (Expl>, Archaeological
Survey of India, Janpath, New Delhi.

Dr.A.C.Grover, Director (Conservation>, Archaeological
Survey of India, New Delhi.

17. Shri M.B. Mehta, CCF WL, Baroda, Gujarat.

18. Shri R. Vidyasagar Rao, Director (EM>, ewc, New Delhi.

19. Shri M.M. Husain, Director of Agriculture, NVDA, Bhopal
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20. Shri B.K. Chengappa, Conservator of Forest (Central),
MOE&F Regional Office, Bhopal.

21. Dr. Pawan Kumar, Specialist (Env.), NCA, Indore.

22. Dr. S.B. Katolay, Env. Dept. Govt. of Maharashtra.

23. Shri Bhag Singh, Dy.Secretary, MOE&F, New Delhi.
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To,

ANNEX.XV.I1IN.II

No. 15/94/90-PP

Ministry of Water Resources
Govt. of India

***
Shram Shakti Bhawan,
Rafi Marg, New Delhi,
the 8th July, 1992.

I -

"

The Chief Secretary
Government of Rajasthan/MP/Maharashtra/Guiarat,
Jaipur, Bhopal, Bombay, Gandhinagar.

Sub: Ca~chmen~ Area Trea~men~of Reservoirs.

Sir,
CommitteeofSecretariesintheirmeetingheldon

3.7.92
at4.45P.M.intheCommitteeRoomofCabinet

Secretariat
havediscussedcatchmentareatreatmentof

reservoirs and
decidedas under:

a) In view of the differences in the geographical
situations around the different reservoirs, it would be
difficult to provide for any standardised package for
treatment of the watershed around the reservoir rim for
improving their carrying capacity. The proposals will
have to be looked into on a case to case basis and
settled in consultation with the Ministry of
Environment & Forests at the time of clearance of the
project. But the objective would be to keep this~
treatment to a reasonable extent and not to unduly
burden the project with general land improvement
activities as such.

b) The Planning Commission in consultation with the
Ministry of Agriculture and the Ministry of Environment

.~ Forests should separately review the provisions
required for improving the degraded lands in the
different basins. These provisions and the programmes
thereof need not be tagged with any specific project in
reservoir basin as such.

c) The works necessitated on account of the immediate
and direct adverse impact of the project during the
construction phase alongwith the work on the direct
draining sub watershed for improving the carrying
capacity of the degraded/highly degraded lands along
the reservoir should be carried out pari passu with the
construction programme of the ~~oject and provided for
in the cost estimates of the project.

3

,



You may accordingly take further necessary action in
the light of the above decision in respect of Environmental
Action Plan with regard to catchment area treatment of
Sardar Sarovar and other projects in your State.

Yours faithfully,

Sd/
( B.S. AHUJA)

Joint Commissioner (PP)

-'--

Copy to:

1-
2.3.4.5.
6. Member (WP)

CWC.

Vice Chairman/Secretary
SSCAC.

Vice Chairman
SSNNL.

Executive Member.
NCA.
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MODIFIED RESEARCH PROJECT PROPOSAL

ON

"I.pact or Alfochelicals ~unoff froR Fields on
Surface' Ground ~ater Quality in Cossand Arear".

FOR CONSIDERATION OF NVDA
NARMADA BHAVAN I BHOPAL (M.P.)

, r
I

FpinQip~l Jnve~tie~tor : Dr. D.L.~aurawSen~or Sc~ent~st
(So~l Science)

..

~~~..•..JAWAHARLAL NEHRU KRISH I V IRHLlA V TOVI\).I\YA
COLLEGE OF AGRICULTURE

KHANDWA (".P.)
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I.Tllle I2L

RES
FOR E~R~

NAR~lAD~ONS I~:;ROJ EC7:CONTRO~TION
~ Droho!. . A\,! :J:H~"'E..• ORITY

-r.pact of A,rach.mlc.l. run-off
fro~ fi.ld. on Surface & Ground
V.t.r quality In comcand .rea.-.

2.Loca.t1.0f'l'
a) H ••• and addr ••• of

In.tt./Unlv.r.tty.

Ha••
H.ad

and-addr ••• of
of the D.ptt.1

Jawa,ar ••1 N.hru Krlshl Vlahw.
Yidyalaya. Jabalpur.

Dr. M.~.Ral.
D~partm.nt of Soil Sclene.
A,ricultural Ch.ml.try.

c) Aotual location where
the r•••• rch work vS11
b. carried out a

• ) A••oclat. Dir.ctor R•••• rch

Coll.Ce of A~rleultur •• Khandw.
Campus. Kh.ndw. (M.P•• -450 001.

Dr. C.B.Sln,h. DEAN COlle,e.

Dr. F.L.Bhalla .

• -'

InvEtl5t1~atorr

a)

bJ

Ha••• D•• I,natlon.

Brief blodata -indloatln,
hi•• p.olall ••d Intr••t
partloularly In r.lation
to the propo.ed r•••• roh
work I

Dr. Ii. L. ;(a~r.n.·.
S.nl~r Sc!.ntlst (Soil Sclenc.'.

I' Aa.d••le qualification.
"~5c.(A,) 5011 Sel.L ACrl Ch.~.
Ph.D.-Soil Sel.ne. (Soil Physic.'

2) ~xperl.nc. - 2~ye.r •.
experl.ne. In r•••arch & t5achln,
In the related fl.lda. Conducted
the re•••reh work on .~il .nd
water mana,.m.nt. water and
nutrl.nt•• ov•••nt. within the
.011 profll•• of the cropped
fl.ld•• About 12 y••r. work In
the AICRP on -Improv ••ent of
Soil 'hy.lo.1 Conditions far
bett.r orop produotlon-.

Guided po.tlraduat. R••••roh .nd
Ph.D. R••••roh work for .bout
15 y.ar••

Vor)ln, •• Sol.ntl.t Inchar,.1
.ode' Solentl.t. HARP-SubproJ.ot
-Khandv••• lno. JulY 1888.
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In irri.ation
aquatl0 and

and thus the

aJ

b)

c)

d)

e)

f)

~o d__t~r~lnc the nature and lev.ls of the r~sldu~s of toxic
o~:~cuitural chemicals run-off from fields in the ,round
water and surface water In command areas of the 'Marmada
valley·.

To study the ecolo,leal effects of the residue.
water, and their physloloClcal effects on
terrestlal ve,etatlon, crop., animal live.
acro-ecosystem as a whole.

To determine the rate of dissipation of the a,rochemicals and
s~,nlfleant de,radatlon products under fallow· and cropped
field conditions.

To find ou~ the sultabl. me.sure. for r.dueln~ the III effeote
of the r.sidues of toxio acricultural cheoicals, if any.

To . evaluate/deter.lne .ultable ·mathematical functional
relationship. amonlst the various dominatin, parameters so a.
~o predict the future possibilitle. of toxic residues under
the dlver.ffled taroin, anj ecoloeiaa: situations and,

To evaluate the suitable preventive and remedial measur••, so
that It .ay not become a serious problem in future.

e.Prao1;.i.oa.l ~nd So1ent~~10 ytl11tvi
In modern acrleulture, a nUQber of pesticide. vlz.,

In.eotlclde., funllcides, .rodenticides, herbicide. eto. are
belnl u••d to control Insect-pests, diseases, rat. and w~.js for
.uoce.sful crop production. The high y~e:dlng c~op ~a.let1as also
need hlch~r amo~nt of NPK fertlli:ers 3~~ tracp e:.~e't~. ~~C, for
their optimum production. ~hese fert!lt:ers and pS3ticides when
u.ed In the fl.ld~, are subjec~ed to leaching los.e. and.there by
.Ix with .r~und vater ~urrent, which reach to the we::s an~ th~s
the drinkln, w'ater 1°.poll uted. These cher.aicals a~so transferred
fro. fl.ld to the water bodies by .urface run-off. Hence, 1n the
lor. of .olutlon the.e chemical. reach to the near by Sallas,
Rivers, Tank. and Dams, and pollute their water intended for
orop, anl~al. and hum.n consumption.

The quantity of the chemleals leached throu,h the soli

profile to the cround water or .et dischareed alon, with run-off
vater d.pend. on the .ethod of application, soil type. soli
or,anlo .atter Chumu.', water retentive capacity of the .oi~, on
fara aan ••ement, .0U .lope, methods of lrrlcatlon, rainfa-:I
Cdl.trlbutlonOand ma.nltudes~, catchment de.lln, oropp1n, sy.te~.
and fJorlstlo composition of the command area.

Henc., the knowled.e on the effeots of these parameters on
r•• ldue bulltO,uP of toxlo ohe.loal. In the und.r .round and
.urfaoe vater of the oo••and area 1••••• ntlal to prevent and/or
reduoe the pollution hazatd. In future.

The Inv.stll.tlon. on l.paot of a.toche.loal• on run·off
vater viii provide data Oft the nature and I~V·~l:fo::~ ~:S1:~::1~nf

liound water, fde.ldut snb:~I~~;::::.a::df.:nt. :nd it. rate 0
vater. the re•• ye a¥8or "cS •• ount of re.ldue. In 'Ishe., the
dl•••pa\lon, the nature an ,

"



(al

aaount In wat.r us.d for irrl.atlon, the amount of r•• ldue
tran.ferred to repr ••entative irre,at.d crop. and the pO•• Sbl.
t,an.'.r of r•• ldu•• from wat.r or lrrllated crops to meat, &SJk
and ••••

the study viii .1.0 provide the suitable remedSal/co~troJ
~e••ur•• to aodtfy or reduce the re.ldual effect. of .crScultural
chemlc.ls In the comm.nd are •• of Narm~d. V.lley. This lnforcation
will not only help to prev.nt pollution of w.\er-con.equ.ntIY the
whole .nvlronm.nt of comm.nd .rea of ~N.r~ada S••• r .nd
·Omkar••hwar Command- but other command .re••• Iao vlz, Taw.
Command, or B.r.l Command are•• and oth.r ar••• In the country.

RL ~••••roh ~ork Conduot.dl
conducted Rn ~ .ub~.ct
Jnd~ __ no Abroad.

~ ,Donsorln. Institution.

'r.ll~in.ry studies on herbicidal re.idues In field. throu,h
bloa••y .ethod is being c~nduct.d. But the studies on herbicidal
and p••tlcldal re.idues in water have not been under t.ken so far.
Some .tudl •• tn insecticide residues In food crops .r. In
pro.r••s: How.v.r, no emphasis has b&en ,iyen to solJ w6t.r .nd/or
.urface wat.r r•• idues.

(bl R•••• rch work done ~ LnDro«r ••• Ln India.

Th. studi •• on f&sidues In food stuff, .nd 10111 h&ve be.n
conduct.d at differ.nt Alricultural Univer.ities viz PAU, HAU,
TNAU .nd JARI .nd Sh.bha Atomic Research C.ntre-Tro~b.y, Bo~bay.
How.v.r, the r•••• rch work on re&iou~s built-up in under(round
wat.r or .urf.ce w.ter in command areal, are totally lackin€ in
Ind!a.

(01 ~•••• roh ~ork ~on. en£ in pro.rer.5 Ln pbroBd.

Th•• tudi•• rel.tlng to the r••ldues of toxic cr,anlc
ch.mlcal. found tn ,round water ar. eKt.nslvely conducted In USA
CRao et" al. ~SeS). Some of the toxic chemicals vi:. AI.chlor,
Atr.zln., BHC. B.nzene, Srom.c~l, C.rbofuron, Chloroform,
Cyoloh ••ane, Blbromochloroprop.ne. Dinoob, Ethyle-benzen£,
Par.thlon and Simazlne h.ve b••n r.ported In under 'found water.
ftanyor,anlo ohlorinated compounds ar. r.ported in the ,round .nd
.urfaoe v.ter •• The h.avy m.tal re.idu.s hay. al.o b••n found in
wat.r or.atln. the r••ldu. problems.

Th. u•• of activat.d charooal to remove mercury fro~
drink!n. vater ha. b••n report.d by various !nvelticator• (Lo,.don
and I,.on, 1173,. Sony, 1975I.

Nitrat. predomlnate.'ln surfae. and .round wat.r and th
l.v.l. 01 nitrate oan b. lncr••••d throu.h cent.min.tlon by
nltro,.n oontalnln• I.rtlllz.r• or human .nd animal wa.t.s. Th.
lev.l. nor.all, do not exe••d 1 to 2 •• /1 for nitrate and 0.1 me/l
for nitrite. "Currentl, .0 surfae. vat.r suppll.' and see .round

vater .uppll •• are known to ••o.ed the nltr.t•• aximum oontamlnantle.el (fteLIDf 10 ."1, a. a r••ult of the u•• of ,.rtil1zer. or
froa anSa.l w.ot•o• Dr ooptlo Oyot•• IRovlo. of EnvSron
oonta.tnation and ToxloololY Yol. 107 pp. 117-1301.



The .tudl •• revealed that In ~ater of ~.umee and Sandusky
river. contained the Alachlor re.ldue. to the extent of 10-14 U,/l
ourln. 1984. In watsr of Ml••S.Sppl river near Vlklwar.
0.25 to 0.75 u"l of ~etoluchlor, and 0.28 to 0.84 ul/! of
Alachlor re.ldue. were noted.

A lurv.y oonuct.d at USA, r.veal.d that Alachlor and
"atolaohlor pollut.d the ~at.r of ~any river., tank. and tub.
v.lll. Sev.ral .ampl •• contained the r••idue. ranlSnc fro~ 1.0-270
u,ll of water CRevSew. of Environmental contarolnatS~n and
ToxScolo,Scy vol 110).

prOlZ..ramme -L

Acrolln a herbicide uled for controllSnl the aquatic ~eed.
re.aln active upto 6 day. In wat.r. The r.sldue of thil chemical
at 1 pp~ Is toxic to the fishes.

Several other a,roche~Scal r~.lduel are reported at the
toxla lev.ls in ,round and surface w~ter.~ Hence, thSs Itudy Is
mOlt Important to reduce the water pollution of command area and
the r••ultant lone term hazards.

~.T_ohn1o-1
F:S.rst year

Establishment cf Lab and eQuipment~ for sp~clfic residUE
analytical purpo~e.

Survey of the command areas and catchment topography and
other edaphSc. bloloiical and infrastructure of the
'.cosYltem.

I. Collection and analYIS. of water samples:
,round ~at.r I tube well. open wells, hand pUEpS etc.
and lurface water I Nalla •• Streams. River•• Tank. ~ Da~5,
of the command ar.as.

4. CatolclSn, of the A,rochemScalsbelnt commonly uled in
dlff.rent crop' & FarmSn, sltuatSons of th~ r·cion.

•• • Water and loil lolutlon .ampl •• from far~erl fSelds with
diff.rent farmln, .Ituationl will be taken for analYISI an~
will be used to evaluat. and dev&lcp leneral modell for th£
r••idues cont.ntl und.r .pEclfic f.rmln, sStuations.

und.r diff.r.nt ••thodolO'y
a,roohe.ioal. under fl.ld

Th•• peclfic field erp.riment. usSne different a,roche~lcal.
w1l1 b. condu.~t~d_on fal'lI.r.'fi.lds•.. "..' ..

u • __ ._ --- -- --

Th. water.•amples will be oolleoted for r••ldue. analYlt.
from under,round and run off vat.r, and it.' analy.Ss viII
b. oontinu.d. •

Th. exp.ri••nte to develop prev.ntive and r.medlal ••••ur••
will be under taken.

R.sidu., wJII be ••tl••t.d
nor.allY ~sed for varlou•
oondltlon ••

~.
4.

8.

. 3.

9



Fourth ••.nd oon't..'-nu_d.

!• Considerln.
experiments
fields would

the results of the previoul year.," the field
of the proven technololY, on th~- eultivatofG'
be taken for reducin, the re.idve problem ••

2 •

~.

Collection and analy.is of Iround water and surface water
•amples will continue.

To evaluate tte effect of th~ residue, on the Eco-microbial

En~ironment in the PedoEpherE, and it" impact on crops.

0\. To evaluate ~he nature of mc.t commonly used palticlde.
relation to the croppin, Eitu&tion~. Eoil types and

prev.ling environment.l co~dition~ of the zone.

In
the

5. Final Report Uritinr and Recommendations for different
FarmSn, Situations will be prepared .

• E2L de~l«nln« ~ recommendin~ the LuSt.ble remed1.'
yo ••• urer. L2L residue 90n\rol under ~iffernt eituation •• -

To recuce the herbicidal residue~ in loil and water, the
information will be collecte~ andlor, .tudSe. will be conducted to
find out the correct formulations, method of application,
.truoture of the chemical. which many decompose easily by light or
voltllization In the form of ,as, prevention of toxicity by use of
antidote., enhancement of degradation by chan,in( loil pH, organic
matter, moisture level, eultivat!on or inno~ulation of .eil
microbe., plant enzymes treatment, and/or by USE of muck or pE~t
.011., by ,rowinl -trap crops • trap plant Ipecie. ~hich ca~
metabolize the chemicall into nontoxic forms, anc alse tt..

~ea.ure' for oheckinL the leaohin, a. well as .urfac. run off •

Q. r_c!.l!.t!.•.• •

runoff

1) So~e field. In oatohment area viii be .el.cted for
vat.r .tudle ••

Offloe 'acilltl •• are available, however. additional
loborotory 10011Itl" ho.' to bl 'rroneld for thll ,plolfle
work.



•I ~
I
I

~-!

B.
I. Equlp •• nt.. App. Cos:tin P.••

.)

b)

GLe. vl~h ••••ntl.1 acce ••orS•s
Claboratory ••tl••tlon& of constitu.ntsJ.
Int.,rater CJ)artof GLCJ "

3,00,000/-

1,00,000/-

--I Ii

c) 10,OO~/-

d) Ilater Eath (2J (.a~plu preparation) 10,000/-

Il.ter analyser kit (field esti~atlonsJ 15,000/-
I
!

lO,oeOI-

1,00,000/-

S,'70,OO~/-fl.s.

Portabl~ conducti~ity Meter ~ pH ~eter 10,000/-
C~i.ld .st1~~tions)
Infrared The~Mc~et~~ with data :o,(er 1,Oe,0001-
(fiele esti~ation~ ~t ,arr~ scale)
Sarvo VO:t~rE st~~iJi:~r 5~V :~,O~C/-
(AccEs~orlEs)
Ion-~eter with e:Ectrcce~ etc. 2,00,000/-
(l.cofotory eiti~.tic~~ of io~s, :••• N03'.

Oxy{en-~~~e~ ~~,000/-
CM1crobiolotica1 envirc~ent estit&t1onst
Hi£h speed coolin, centrifu~e 40,00C/-
C.eparation & analysis :: constitcent.)

Spectrophotometer CUVJ
(laboratory estImations of constitcentsJ.
T.n~io~eter L pizomet&rs (&~mpJin, etc.)

I)

f )

j)

k)

It)

,)

h)

-~-----------------------------_._-------------------------------

2. lapl••ent for sacpJ!nt ~ experimentation. 50,000/-
(i••••different typ6S Of5~~pl~r~,.u(~~&,&p~~yers
and tools for fabrication, maintainance ~ 1nstal1~t~o~
of ten.ioceters and piezometers etc.'.

3. Equlpm.nt~ & accessories for preparatlon of
project report and it's preser.t~t1on.
Cl••~ photorr.phs, slide., charts, maps' etc ••
and other audo-v1slble aid., needed.)

50,00C/-

&.

e.

~i.oellaneou. equipment. as pEr research n••ds.

Y.hiol.~ (Jeep with ~rolJY ~ One Motor cycle)

S,OO,OOCl-

TOTAL AMOUNT REQUIRED 1.
R••

11
..r .j,} :f;'(;\r ...;,';/:f;li!~
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. 1

'"0 •

3700-5700 N.Se. (A,.) with 10 ~ear.
~xp.ri.ne. ~/or Ph.D. In
Soil Sel./Analytlcal Chem.I

1

........_._-----------~------_._-----_._--_._-_._._------- ..---- ..
S.No. De.S,natlon No.of Seal. of Quallfloatlon

po. t. pD. t•. _ pre.cr Ibed for
technical .taff

._----------------_._---------~-----------------------------------
el. Senior Solentl.t 1 4500-7300 M.Sc.(Ac,'and Ph.D.

Soil Science with 15 ~eare
experience In .011 eclence.

2200-4000 M.Se.(A •. ) In Soil SOleneel
Crop PhYSlolo,y/A,ronomy.

3
1600-~eoo N.Se.(A,.) with approprlat •

•xperienc8 In ~espectIY •

•!. Jr. Slenoerapher
oue olerk.

1
1400-2340 Enrllsh & Hindi Typln, ,

&hort-hand (enelish).

"8. Relearoh F.llow. 2 1600/- __ : Ph.D. SChclarF.
for the r•••• rch project
period. only.

1 1150-1800 Higher Sec./Preferably
B.Sc. lAg. )/B.Se.

"e. Lab Teoh. 1 1200-2040 B.Sc. (A,."B.Se.

1 QSO-1530 Hl,her S.oondary

JOTI •

tha
for

work

•., rh••• poaltlona viii b. provided by the V1ahva Vldyalaya •
The •• poaltlona ar ••• andad In the proJ.ot •

'he po.lllona of a_a ••roh F.llowa ar. optlon.l.

Th••• r:.ltlone h••••• n ••• anded Donald.rln..UI••• t an .,·Dlr_otor A.rloultur. (JVDl- Bhopal',
aft _arl, • tl••I, ooapletloft of th. a•••• roh
wltb rella.'. pre.I.loft.

12
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11.E_t1mat._ •

------------------------------------------------------------------------
S.No.1 It.",.of the I .ht I 2nd I !rd t Subl 1 ~th : 5th : Totah:

1 eJCpendh,u,.e : Yr I y-,. : y,. ITot.I' y,. 1 y,. I I
---------------------I---------~---------------------------------------1
Univ',Exltlnl St.ff 1 ------------- __ LAKH RUPEES _
1. f.y of Office,..

2. f.y of E.tt. 1.40

2.00 2.06

1. 46

6.00 2.12

1.52

2.16

1. 56

10.30

7.40
5. Allo"'.ncel

at DA
I 2.102. Ie1 2.22 : 6.46 : 2.26 : 2.34b) HRA : 0.350.37: 0.39 :1.11: 0.42 : 0.45c) CCA I 0.-040.04: 0.04: 0.12 : 0.04: 0.04d. Medlc.1 : 0.200.20 : 0.20 : 0.60 : 0.20 : 0.20e' Leave Enc ••hment: 0.20 0.22: 0.24 : 0.6€: 0.26: 0.26 •f) CPF Contribution: 0.33 0.34: 0.35 :1.02 : 0.36: 0.37

-----------------:------:------:------:------:------:------
~ SHARE rOTALS: 6.56 1 6.77 1 6.96 120.31 : 7.20 : 7.42
-----------------:------:------:------:------:------:------

11.10
1.95
0.20
1. 00
1. 20
1. 75-------
84.9~

4. Contjn~encie&1
AJ Recurring1)

Gl1l5liw.rea.nd•1.50•1.50·1.00: 4.00·0.50I0.50 5.00
I I· ,,

Chemicals
•·I·I• I •J#• I···I I••••ft) POL .tc. I0.30I0.30·0.30 : o.~o·0.30: 0.301.50I •· ·, •I·II• ,,,I111) Inputs EKpt.I 0.25I 0.35·0.35;0.S5:0.25,0.25 .A5• .

•
•I·:II III ,

Iy) Mlscell.neou.
I0.20 10.20 :0.20 : 0.60.0.20,0.20 1.00I I

.xpenditure.
••

v) Scientific Book. 0.10
•0.10I0.10 : 0.30: O. 10;('. :0~ 0.50I I

Llteratura etc.:
vi) Traveilina Allow 0.30

•O.~O,0.30: 0.90: O.SOI0.30I1.50I I ,I
Yll) Sym./Conf./S.mln 0.05 : 0.05

I0.05: 0.15: O.OE·: 0.050.25•

Trainln, R.Course
.tc.

------------------------:------:------:------:------:------:-------:
TOTAL RECURRING • 2.70 : 2.80 : 2.80 • 7.80 1.70 1 1.70 :11.20
-----------------:------:------:------:------:------:------:-------:

I) Non-R.currin. :13.45 I - 1 0.60 :1~.95 IAsperRes.need:13.9S+ :
--------------------:------:------:------:------:------:------:-------~

Jot., Contfn£~ncy:18.15 : 2.80 I 2.80 '21.75 : 1.70+: 1.70+'25.16+ :
-~------------------:~-----:------:------:------:------;------:-------:

GRAND rOTALS 122.71 • 8.67 • 8.78 142.06 : 8.80 : 8.12 I 60.08
___________ 1. J ,I : : : '

NOTE L ---
1. The oo.t •• ttaate. are propo.ed oon.ld.rlna the curr.nt

prize of "aroh-Aprll, 1892. Th. delay In the lnc.ption of
th. projeot .ay n.ed reyl••d e.tl.ate. for equipment.,
chemloal. ,Ia••ware eto. , .hould b. aiven due
con.td.r~tlon at the tl.e of .actlontn, the proJeot. Thl.
viII help 'lor an efflctent e.eoutlon of the R••••rch
project even if the prlz., ar. enh.nc.d .1.nlflcantIY.
Th. additional expenditure In pay and allow.nc •• of the
.taff d.manded, hat to b•• anotlon.d extra.

13



CLASSifiED STATE"ENT OF PROJECT COST ESTI"ATES TO BE GIVE~ BY MVDA

T~ntattYe Exp.ndlture. Sn MarSoul h.ad. ,.arl, and totals.

PosStion.A. Staff I nonthl, Annual
(E)(pendltures : Re.)

----------------------------------.-----------------

R.searoh Fallow
Field Assi~tant
Lab. Technician
Jeep Driver

32001
40001
4000/
35001-

38,400/
48,0001
46,000/
42,0001-

----------------------------------------------------

TOTALS Rs. 14,7001- 1,76,400/-

Yearly Expenditure in Lakhe
----------------------------------------------------------------------

1.t 2nd 3rd Total of 4th
ThrE'e Years

5th· Total of
Fiye Y&.rs

----------------------------------------------------------------------

B. Contineeno,

1.77

2.70

1. 79

2.80

1. 81

2.30

5.37

7.60

L63

1. 70

1.65

1.70

9.05

11.20

c. Equipment. 15.45 0.50 lS.SS (Ae per re••need) 13.9S~

---.------------------------------------------------------------------

TOTALS 17.92 4.59 4.61 ,27.12 3.53+ 3.55+ 34.20+

Total proj.ot oo.t I. R8. 27.12- .akh. In thr.e year8,

Tota. projeot oo.t I_ R•• 54.20. lakh. In five y.ar ••

• ~ ,ddlt10n.l Q2Li ~ k1 needed t2L I

C a)
(b)
Co)

Inorea.ed
Inorea.ed
Adltlonal

expenditure. In pay ~ allowanc •••
oo.t of Equlp ••nt. ,Ch•• Scal• ~ Gla••war. n.eded.
Equlp.ent. If ab.olutely needed for the re••aroh work.

:--1'

.-:it

I, /
I



DETAXL~D PROGRAMME OF wonK
·Propo ••d Rps~ar('h PrOorft~mr to Study the IMpact of A9rOCh'.lcal.
Run-off fro~ Field~ on Surface ~ Ground Wat.r gpallty in Command Ar•••••

The study i. prop05ed to take up at
IrrlQation faciliti •• ar. b.tn~ aV.II'd sj~~. five to
or more. Ih!\ed on the pr••lie'l'llnaryInfO"m",,:ion, such
asppct.d t~ L~ avail.bl. In the Command .r.~.at t

_ r I •
the .tt •• wer.
t.n Y'llrs period
.ituation. ar.

1. Kunda Command.
·2. Sctal Commond.

3. Jnttnsiv. ~'ell irr1glt~d area adJcinlno to Dh.nQoan/~.lmukhj
vil1aQEF of Khandwa Oi5tt. (~ear Sa~awat on JnGor.-Road).

A. 1;;h_ Are_ •
Fi.ld locations" in the above mentioned zones of the command

will b•• ~l.ct.d for .tudy. To sel.ct the appropriate _ite., w. hav.
to con.id.r that there must be an intEn&IVe cultivation ~inc~ five to
tin y.ars p.riod .nd the aQrocheffiic~l~(F~rtl1i2Er~. P.~ticlde~, .t~.)
ar. in u&e .t l.ast a~ p~r th~ re~~~~un~atl0ns or mor·e.

To identify .uch Jocatl~ns in the com~and area, a
pr.liminary ~urvey of the ~rp~ will be done. Also, the basic
information pertaining -t~ the ImportaAi relevant. aspects will b.
coll.cted from th. oth.r 50urces .~allabl£.

A reconnaissanc. ~urv~y of the above three zone. will be
conducttd to collect the information on :

13 • the Area • -
1•
2.
3.~.~.
6.

7.
e.
9.

10.

Rainfall.
Soil types and th.ir ch.r&cterl~tlC5.
TopoQraphlcal'f.atur.s in the areas.
CroppinQ pattern and croppin~ inten~lty, in the areas.
Jrr1~atio~ fr.quency and pEr1od.
Jnt.n.ity of F.rtili~.r/Festjcidf/FunQicid ••/Herblclde. and
other AQrochemicals b.ing used 1n different crops and s.ason.
N.tur./sourc •• of agrochflT,:'cah"beinQ commonly used.
Ground ~ater condit1ons In the areas.
Nature of run-off out l.t~ .tc. ,

Any oth.r special information of Inter••t.

c. S1.i:_ 6_1ec'ti.CJM •

Cotton •..
HVY.

information, the study
conc.ntrat.d to the fi.ld
are common I

1. Hybrid cotton
.•..

Groundnut~.3. Maizi/Sorohu~ HYV~.
6an.na,. SUQarcane

6.
Veg.table

7.
Chillt ••

-
s.

Soyb.an

Con.idlrinQ the avail.ble
inti.! .taQe of jnvt.ti~ation will bt~.r.thl following cropping ••quence.

Hybrid cotton.
Cotton HYV/Sorohua
Wh.at/Gram.
wh.at/Gram
Wheat/Sram.
Chi 11i•••
Cotton HVV.
Wheat/Orall.

HOTE I Any .tvtn situation. do~jnatlnQ in the area ~Sll be s,l.cttd.

15
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The propo.ed .tudy end .amplSn, wS11 confSned to three
location. In .~ch croppln, .equenc. eveSlabl. In the ~onG. Thu. I

:3)( 7 )(.:!3-5::3
,

•Ite•crop .equ5nce.r.pllc6tton ••ae-pISnl .it ••
I iD •

Mon'-ter'-ng•

To ~onitor thE prcbabSJlty of w.t.r cont.tSn6tSon by the
.,roch.~So.I •• watsr .a~ple5 (runoff £ 5eep~I') durlni r.iny ••a.on
will b. eol,.cted fro~ th~ pr.d~cided fi.ld site•• Al.~. the ~at.r
.ar.pJ•• from the well. (irrSI~tSon wEll., drlnkin, ~£t.r wsJ 1.1,
wat.r bodS•• end wet.r ~'f'will b. cOII.cted for .nalysSs.

fS.lot ~ Runoff end .eep~£e w~ter .a~pJeE fro~ 65 fSeJd ~ite. will b.
collected at thf tir.F intErv.1 ~f 1~ caYI in rainy •••• on.
It ~'Y liv. 60 .&~pJe5 of runoff ~ 100 profS'. wat.r .ampJ ••
at .ach "lDplfnl'. In r.ti 5e.50n, water profSle "lCple. w1J I
be. obtaSnee throu(h tensio~Fter5~p1e:c&~teT£. 'E psr
'irri,ation .ch~dul •• ane 1n ~ ~·'UIl',Ir.Erseauor. throu,h
tEnsSor.et.rs only.

~'fJh 1. ~It.r ••~pl'l fro~ selEcted weIll 15 wells FEr zon~' wilJ b.
CCIJEctEC at t~E ~onth)y lnterv~l 1n thE ~o.~r.l~y .e5~on.

la) Co~~and ar.a - ~unda tne ~.t~k.
lb) Out.id. co~c.nd ~re. - Dtl~~[~an/K.lr.ukh1.

C.n,) J. Slltpl •• of canaJ ~.ter i~r analysis will be ta~.n
interval of 2 months (Oct. - Dec. - F.b. - Apr. I.

~,t.r l.~lt ~ r.onthly .nd/or a. f.asSble .

the

: WATE~ 'AMPLI~G r~OG~AMr.E
1

.._-----------------:
•

'--R51ny--Runoff ~ s.ep.,e--15 d.ys ant.rv.'
S.aaon

w5t.r by tensSo~.ter"pS,zoE.ter.
per Irri,ation .ch.dule •. Jt

I
•

I
I
J

,
I

••~pJin,:--RabS--ProfSle
, '.a.on a.
I
I
1__£u~~.r--fro'SI.
. Se •• on

I
lFhld ••.~hr

J . '

:W.IJ ~.t.r .aeplln, 1--"cnthIY tnterval I wella per aDne.
.1 ~.ter table J

I I
•
IConol wotor quolltY ,-.Two .onth. Int.r ••I. II I I
I I
1-••••• ---···-····-····-··············-·-·····-·--··--- •• ----.-- •• ---~.
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1. Nutr t.nts • Nltr.t~. Phosphate, $ulphat., 21ne & Boron.

~. In.ectiolde.·
Ort.nochlorld., I EHC, Aldrin. [ndo.ultan etc.

prlanopho.~h.t •• 1 DtehiorVo5 (Novan). DS~.tho.t. (Roler).
Oxyd.~eton-"ethyl ("etely.tox),
Pho.pho~ldon (DI£eeron),
~onocrotophol (Nov.eron), Phorete,
tulnalphos (Ek.leux), r..Jethion etc.

I Carbary] (~.~ln).

~ynth.tSc fyrethjr:-ld! : (')·r£rr..~thr1ro •.
D~Ci~~thrin t F~nv.l.r~t •.

~. runfSofd•f - Bordeaux ,dxturE, Sulphur, Thlr.Ir., 2Srelt. 21r.•b
r.aneb (r.-~5),A{rc£an, Ceresan etc.

Thl•• oon.tltuent. will be .sti~.t~~ In different w.~.r

aacpl." ~OW5v.r, the con.tltuents t~ be analYEe in • ,Iven ••c~l.
ylll b& decided eonslderin, th~ info:m.tion on the nature ef
.,roch5~lc~11 bein, u••d by th, far~(r~.

l21l ,a.Dlinr I Surface ctS c~) ~ Subsoil (30 cp) .ample. fro~ ~~ •••J.cted field. (I) In'the command ar••.
(IS) Cut~Sd. command .raa CRalnfa~J.

(b.for. an~ .fter every orop).

The ~on.tl~uent. to be ana.y.ed In the 10SI
~1.1 be acoordln, to thl natura of a,rooh ••soa••
Andler frequency of It'. applloatlon ••

Ilo.pheral anaI1.S. 'Laborator1 etudSel.

C f) population.Clll Activit)'.

P' •.nt ,n.IYlh I Cs)
(1l)

CllS I

FeJ ia,a.
Se.ds.
fruSta and va,.tabl."

or ,Iant parte
and oDndltlcr ••

~~
~;;.~- !,
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F. Contr-Ol •

I
FleJd and Laboratory studi •• viJI b. conduct.~ to e\"aluat •

•ultabl. P'••antl •• & cont'ol m.a.u •••• Th. actual plan of ~o.'
viII b. fo.muJatad afta •• tudln, tha '.'ult. of fl••t y.a. ane tho
pr.Jl~lnary information of the area under fnvestllat1~n.

G.
ReDOr-tlS f..• E L a. n 0 -£ W 0 r k •

1. AnnuaJ report! plan of work - Ir.S~p~p~~er m~ntt _ 5 co~l.s.

2. Thr •• Vear. Final Rep~Tt - In September ~onth of fourth y.ar.

3. Five Year~ Final ~Eport - lr. September ~0nth of .ixth year.

t\ot. ,
t\o. of copl&s of rEport, after threE years - 15 cop!e. &

sftE'r fivE year. - 40 cop1eE ).

The reeo •• endationa on control aeasures are aspeeted

and possible If the project vork oontinued for five years period •

• • •



CERTIFIED THAT

1

T~'.l? r e': e c r ::~. "'.C T I' Fr ere S' E' c! !nth e = c h E' rr:E' do S' e not f n
c:,r. y I.'co', C t:;" ~ : Cc t E' t ~H' r E' so ~ Co r c ~; \,!:' r l: Co! r E'?- d ~. d C' n ~ ~ n C

te!~r =arr:e~ ~ut E'l~~\'!hE'rE'O~ t~E' S'~b5E'ct.

Name Designation Signature
-------------------------------------------------~----------

Dean CampuS"

1 • Dr. D.L. KAURAIJ.

Dr. C.B. Singh,
I

Principal _Investigati~ ••••• '~•• -

CJJ.r~~
3. Dr. P.L. BhaIIa, ADR (Nimar 2oneo)

4. Dr. D.P. Nema, Director Rese~rch Services



-_._._-~
,

ANNfX .XV .PHN'. IV

STUDY OF IMPACTS OF NARI\1ADA SAGAR PROJECT lJPON FLORA
AT\D FAUNA ALONG \\'ITH ATTENDANT HUJ\1AN ASPECTS

Progress Report - IV
(Janu3Q' 1992 to June 1992)

PROJECT SUPERVISORS

B,S. Panwar. Director
S.K Prasad, Scientist
Asha Rajvanshi, Scientist

RESEARCH TEAM

Research Fellows: Research Associates:

Parikshit Gautam

L. Raghu Ram Tat~l
Parthapriya Gh()~h

K.S. Rajpurohit
A.M. Dixit

20

\\'ildlif{' Institute of India
Ch:lIldrabani, Post Box 1'\0.18, Dehra Dun - 248 001. ,---...........---------......--..--...--....,.,-,------[



INTHoouc'r ION

The EIA study of Narnlada Saqar l'rolect has been 1.n proqress

for the last two~years • Three proqress reports have S1.nce been

prepared by the research Qroup. The research qroup has 1.dent1.J 1.ed

seven 1.mportant thrust areas tor detaIled 1.nVeslIqdt1.0nS In the

pro;ect area.

1. VeqelallOll communIt1.es.

l~ W1.ldl1.fe hab1.tats.

3. TerrestrIal ~'ljd IlIiilllflldJS.

4. H1.par1.an species.

5. OrnItholoqlcal studies.

b. Hemote sensIng & GIS studIes.

7. Veople 01 the prolect area.

Th1.S report 1S In contlnuat~on of t.he f1rst thre~ reports

and prov1des informatIon on parameters out.IIned ear IIer (Vroqress

Report 11 & Ill) 1.n the ren,alrll.nq sample areas of the proposed

studY.In add1t1.0n, the evaluatloll 01 ~·1Idl1.1e hab1.lat. values oj

r1.parlan areas. habItat utIlIzatIon bv terrest.r1al m~mmals and

b 1.r dsan d ve Q P.t n t ] (\n c J ;:po; S J 11C;if 1 0 II J n r rf I f 1~r ent Z0 n"" H 1n t IH~

study area IS also presenlt-'d. COlllPensatorv nlforestatJOIl Slt('R

were VISIted dUrlnq t.tIlS course (If J Jf'ld work t.o ~valudte pJrill

and success of compellsatory it1 t OJ"f:'Stiit .Ion Rchpmp. WI1.111 n t fl'>

soclo-economIC component (If the studY area an effort has been

made t.o sample fIfteen vi J Jaqes of the proposed submerqell("e area

for quantifIcation 01 eXIstInq equatIon between people and

resources for predIctIons of lIkely chanqes In natural resource

use pattern, resour6e avaIlabIlIty and SOClo-economlC condItIon

of the people after the proposed proiert IS completed.

21

t.

\

-t,;',.':



1. V~GETATION STUUY

The followlnq aspects ot the veqelallOll hav~ b~en sllldJed dlll"lllq

the January, 1YY~ to June, lYYl.

1.1 FlorIstIc values.

1.~ VegetatIon analysIs of submergence zone.

1.3 Vegetation analysIs of Impact zone.

1.4 VegetatIon ana lYSIS of the cant iquous fOrE.lst. ollUndp. t he

submergence area.

1.5 Compensatory afforestation.

1.1 FlorIstic values: In our earlIer report, we had lIsted LUU plant

specIes of llJ qeraera and 1l tam1l1es. However. SInce then J!laIlYnew

spec1es hdve been colleeted ll'(jJll tll"" area cHId SUhllllUE;>Ul(.l tile

herbarIum of Wildlife Inst1tute ot In"dia fur the Identlf1catlon ami

record.

1.~ Veqetation analvsJ.s 01 submerqence zone: In earlIer reports. the

details of sampling for veqet.atlon analysIs 1n the Narmada Saqar

submerqence area were presented. The salOp!J.nq has cd ready 'Jeen

completed 1n th1.s area. In the fIrst step of analvsu; of data, the

veqetation of the area has been classit led US1nQTwo-~v-'iYInchcator

Species AnalYSIS ('!'WINSPAN).bl woody specJ.es were analyzed for :.WU

samplinq plots. The c!usterlnq of speCIes at dJ.fierent levels

showed "I malOl" speCles aSS()C'lillJons HI the area havlnq J2, IJ. J.

5,11, U and 1U number of speCIes 1.n dJ.fferent Qroups as shown In

F1.q. 1.1 The InterpretatIon for the IndH.~ator, dIfferentldl "rid

non-ditterential speCIes IS also In proqress.

22
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Fig. 1.1: Clustering of speCIes In different levels. (The flQUreS
indicate the no. of species involved HI 1he
classlflcallon).

1.3 Veqetatl0n analYSIS of Jml->iiCt. ZlJne: .1n fO'it r J ) e t" r",pr)J"l •

methOdology for the delIneatIon of Impact zone was dIscussed. The

Impact zone has been def 1ned as the zone presen l J " unde r t.he

Impacts of villaqers at the current level of populatIon denSIty and

settlement pattern. Alter the proposed sulHnerqence, It. IS pOSSIble

that the populatIon influx (ousteest will t.ake place "'Ithul or 'H.'ar

those vi llaqes WhICh are current Iy at the peripher\' of pl"CJPosed

submergence area in order to get the benef 1t s f rOIn dritw-do\o,'n

areas. Due to thIS added Influx of populatIon Jrl tta,.. ;.d.-eadv

depleting forest scenarIO, t.here. IS a posslbIIJ.ty of shIft UI t.he

current levels of resource demands. The Impact.s nn th,-~

resources around t.he perIphery IS lIkely t6 aqqravate further due

to enhanced number of perIpheral villaqes after the submerQence.

ThIS increase In pressure, may qo heyond t.he j 1mlts of prestc-'••L

impact zone of radIal du;tance 01. 1.5 knl. A pIlot filudv In HJm.1J •.II-

sets of condItIons such as 1n 'J'awa reservo) r a rea. ""11I he J p 11\

vlsualIZlnq, the actual J mPdC t

23
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scenar10.

Nineteen forest qrids from the present impact zone wen,

randomly selected for a detaiJpd study of veqelallon. 'l'h~"HitmrdHaq

has already been completed tor these areas and an~lys)s 01 ddta 1~

underway.

1.4 Veqetatlon analvsls 1n the a~ed outSide the sUbmerqence : In order

to suggest some alternative habitat for the Wild an~mals and also

to restore the biodlversltv ot the area, which Will be attected by

submergence of larqe forest tract, two forest patches In prox lntI t.v

to the proposed submerqence boundary were se 1ected. These two

patches, however, exclude the impact zone. About ~5U sq km forest

area of Chandqarh and Puna sa ranqes in the North and South bank,

respectively, have been Identified (or the detail study. J~ qrlds

have been randomly selected , lY from Chandqarh and Ib from Punasa

ranges. The ve"qetation sampllnq for t.ree, shrub and herb layers

w~re made usinq the methods dIscussed in the earllp.,·J·eporLs. 'fhi>

sampling has al ready been com"l et.ed lor these a reii s ducJ ana IY~ 1S lI'

data IS In proqress.

1.5 COr.lpensatorv afforestat1on stUdY: Compensatory at torestatHJn SltP.S

for Narmada Saqar Proiect have also been VISited. ThiS sludY has

been conducted W1 th the Y1ew to assess the Ruccess 0 1 eompf:"'nsatory

afforestation in terms of restorat~on "of speC1es diverSity,

naturalness, ground and .canopv covers, and peoples' dependence on

forest resources, In the local area. Twenty two slteH tor

~ompensatory afforestation, in low density forest. (qenerallv

termed as "degraded forest") and revenue lands, have already be~n

visited. 24



2. RIPARIAN HABITAT EVALUATION

Proximity to the river and luxuriant qrowth of trees. shrubf:> and

herbs compounded w~th flat flood plains IHake this rIParIan lJpJt as all

suitabJe habItat lor wildJIfe. '1'h("Nnnl\~dn Saqar s\lbJllel·qf~ra(-,. an',.. hdS .lll

extensive dral.naqe net work of sllIall streams and malor tr~butar~es.

Swift fJow, steep qradient, rapIdf;. taIls and terraIn ot the Narrnad,'\

river ~n the proposed NSP sULmlerqenCe zone have rendered the banks 01

Narmada very dIVerse ~n terms of the rlpar~an veQetation. t-JaL arca and

low gradient compounded w~th alluv~um depos~tlon have resulted In the

format~on of manv ~slands known as K~ttl IsJriIlds beLweell the Jnq" ', ..•.'dll

Fort and Punghat Kalan. These Islands, aJonq channels separalJJlll th(->III

for man ex c e J Ien t r 1pa r I an hitbIt a tIn the NSP

Consideril-q the above, a deta~led studv 10r evaluatIon 01 rIparIitlJ

wildlife habitat was conducted.

2.1. Study area:

Present study ~nc:ludes 3U transect.s spread over ~U kill f;lr(>tch 01

riparian belt of the Narmada rIver from the Joqa Kalan turt to SaknJ

Ghat. locat.ed around fIve km upstream 01 dalll Sl.te (reler f:l.-tpJ.

2.2. Methodology:

Fifty km stretch of the Narmada rIver ufJstream ot J\Sl-' 1rora Sakal

Ghat to the Joga Kalan Fort have been dIVIded Int.o fIve maior ZC)fJ(:,b alld

were surveyed for a week dUrlllQ "'''Inler. Tlnrty trallseC'ts \Io.-':''''~L:ud. 111

total on both the banks ot- the r~ver ~n the r~par~an belt. The \Io.ldth 01

riparl':HI bel t deLenllJ n~d 'ranR("'-'

evaluat~nq wildlife halnt.at qUalIty characterIst.~cs 01 the rIlhlrIan

belt. two sets 01 parameters, ~.e. natural habItat qualItv deterwlnants

and biotIC pressure were consIdered (Tables ~.l and 1.1 as also qIven In

Progress Report Ill, Sect~on 1.31.
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'fable l.i. Natural characLerl~tlc determInants Lor rIparIan

habitat evaluation.

-----------------------------------------------------------------
\.

Parameters Scores

-----------------------------------------------------------------

Slope

Terrain

Distance from water

Canopy cover

Shrub cover

Herb cover\ha

1. Steep l. Gentle

1. Rockv 2. Boulderv

1. >1.5 km 2. 1-1.5 km

1. U-l5~ 2. 2b-5U~

1. Nil 2. 1-2UU eu m

J. Flat

J. Clayey

J. < 1 km

J. >5U'6

J. )201) ell m

Table "J..2. Biotic pressure determinants tor hahlLaL evaluaLIon.

26
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~iparlan habitat evaluation

of Narmada river and 12 on the southern bank.

,
I

Out of jU study transects selected III \\'erelaId on he northern lJank I

It 1S e\"ldel1t tram 1'able I

2.3 that out of the total rIparian area sampled the maior portIon (bj~

of the area) provIdes moderate habItat qual Ity and the proportl011S

havinq hiqh and low habItat fluaJitv cHi" reJrttlVf!Jv Jo~' (I and JI)·t ot I

area respectively). These qua 11ty classes have been deternnned for

entire area sampled by quant1f1cat1on 01 natural

determInants.

characterIstIC

On the northern bank, areas under hlqh qualltv rIparIan habItat

class are consp~cuous by theIr absence, whereas,· low qual1tv cateqory IS

represented in :lJ percent 01 the area. On the southern bank both 10\·•• and

high quality categorIes are represented in a total of 14 percent of the

area each quality class contributinq equally. AHhouqh rIparIan ar~as 01

NSP submergence are not found to prOVIde an overall excellent habitat

for wildlife, maiorlty of these areas provide moderate habItat

potential, the high qualIty class IS represented In the K1tt1 Islands.

Table 2.3. Percentaqe of area under dJllerent habItat qUdJlty

classes in riparian zone.

HabItat qualltv classes
HI qh Hedl unl Lo~'

North Bank

South Bank

Total riparian zone

7

7

JI

:lb

bJ

27
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Bl0tlC pr- ~SSU1"e assessment. 01 rlpit!"lanbelt has been prtc'Sellled111 'l'dblt

'2.4. All the bl0tlc pressure para.meters were tound operat UICI d t c

minlmum level in the areas sampled. ThlS ensures that the rlparlarl belt

is falrlv free from blotlC preSSlI1"eS and therelore (lnlv the n':llllrell

characterlstics are shaplnq the quallty ut the WI ldllip. hahltat S 111 the

area.

Table 2.4. Influence of existlnq biotiC J.H-essureson hatntat qUdl~tv oJ.

riparian areas.

11

Habitat qual1tv classes
as per natural HIQh
determInants

Habltat cateQOrleS
~]ed.l Ult. I.' .h'

Percent area under
dlfferent classes

I6J311

E:xistlnq

habitat. qualltvHitUNUL t-HIt-tl'J/'1 J,LIIL,'J1J t..

classes
as.lntluenced bv -:\

••••••••biotic pressure

Percent area under

5U51)Nl1 131.7lu 1hIJJNIl
different classes

---------------------------~-~-----------------------------------
Where,

HH= Hlqh natural quality with low blot.lC pressure.

HM= H.lqh natural quallty wlth medlum b.lotlC pressure.

HL= H.lqh natural qualltv with hlqh blot.lC pressure.

MH= Medium natural qual.lty W.lth low b.lotlc pressure.

MM= t-ledlun natural quality wIth rnec:hulllbIOt.IC pressurF:>.

ML= t-ledJ.unnaturalqualJ.tvw.lt.hh1qhtHot Ieprf_'ssurf:'.

LH=

Lowna t.uraIqual.ltv wlthlowhlotlCpr"essure.

LM=

LownaturalqualItywith mf~d lUn!blotleprf..'SSUJ"P.

LL=

Lownaturalqual.ltvwlthtnqhblOt.J.Cpn~ssun~ .
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studIed. In add1tlon to the mammals ullJlzlnq rIparIan hablt.at durInq

WInter (l'roqress J{eport J J J, Sectloll lJ. t.), sambar and HheHus JlIollk~v wen~

also ·found to be uSInq the rlpanan area.

l.4. Study of compensatory ajforest~tlon areas:

It IS mandatory to afforest douhle the 10rest area lust under any

development pro;ect (Forest (ConservatIon) Act, lYUU). heePlnq t.hIS In

v1ew NVDA authorities have also undertaken the compensatory

afforestation proqram in the year lYBY-YU, lor the loss 01 4Uj.JL sq km

forest area under NSP, which fal 1S 11\ the dl st ricts of Khand\oo:a, Ue\o\,'asand

Hoshanqabad. Mor,e than BU percent 10res,t. area to be subnerqed hy NSP

\\'i11 be In Chandqarh, Balari and f-]undi ranqes of ,Khand\o\,'ad1slr1ct. The

remainInq area \\'i1 1 be In Sat\\'as r~nqe 01 Dewas dist rlet and HandJ ~

range of Hoshanqabad distrIct. Actual extent of land acquIred lor ttllS

purpose IS not vet known but plantatIon has been done 1n t~o cateq~lrleS

of land, I.e. low denSIty forest art'a, and revenue area. '1'0 know tilc'

quallty and extent of plantatlon allrl plantatIon i'U'P.'1!-:i. cllHJ 1heIr

ex 1 stlnq and future wIl d llfe hatn t ~t va Jues an ex t pus 1Vto> ~ t wh' hCl s been

conducted In three dIstricts, 1 • "= • East NIlTlar, \\'pst l':llaar, dlld

Hoshanqabad. Parameters considered for thl s study 1uclude assessr'wflt 01

natural veqetal cover type, sperles planted, SpaCInq adr:>pted lor

plantatIon, existinq survival rate alld use hv \\'lldllle 11 any.

2.5. GIS study:

GIS i s use d a san i ITIpo r tan t too 1 lor res ear c II 1II \\ 11 d J J J (. (-t nd

environmental studies for evaluatIon of \\'Ildllfe halJitat and resource

inventorIes. GIS component lias also been Included In the present study,

in order to olJtaln detailed evaJuatIon of \\'J Idllle hatH tat . extent and
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qua 1it y of forest, so~ 1 types, water resources. veqel at lon ."'l ssoc la t lons.

etc. Maps of submerqence zone 01 NSl-1 and Umkareshwa •. dlld iI rCdH J v lllq

outside the submergence zone (bkm rad1us) have been prepared. These maps

will be d1q1tized for analvs~s USU\q GiS. Map~ tor themes such as

contour, dra1nage, boundary of submerqence, forest boundary and j ocat lon

of v111aqes have been prepared at 1:5U,UUU scale.J.
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). Tt:IUU';Snu AL WI Ll> MJ\MMI\l~S

In accordance wIth t.he work plan outJllled earJ1er 11\ the repc)!·ts.

assessment of the habItat qualIt.y In and around t.he ~arr.lada ~aqar

submerqence Area IS based on JY randoml Y pJ ~C'ed lIne transects tlla l hdve

'been run wi th 1nand ouUnde the 8uumerqcnce zone. t'l 1t p,'" t l"iilIS{'Ct f:i

""ere seJected In the reserved loresl.s of Punasa, ChandQarh. Uhan\\'anl,

Abhava and Satwas, lying WIth In the submerqence zone aud 14 t r~"Sf:'ct

have been run out side the subrnerqence area In tores t rcHIQeS 01

chandgarh, Punasa and Satwas. Dat.a has been coJ Jected on a 11 1..hese

transects durinq ",'inter season (1 YYI-Y:l) and JU transects ha"-e been run

so far durulg summer(lYY;U. lJata so tar q€"nerated WIll be suillected to

analYSIS 1..0YleJd'HSl values sepCtratelv lor sullloerqence ZOPI? Cllld Ulll SJd",

submergence zone. MultIplIcatIon oj t.hese HSl valueR ""J.th 'llf> f:'}.tf'f1t oj

the 'habItat avaIlable lor unqulates ,,'J J J qlve "HalJllctL U'I.1.L~· lor 11l~Jdf'

and outsIde submerqence zones. TillS dala \'.'.111 aJso be used t.o cOl'l'eJat(:'

maior habItat varIables lIke iood. covel" and waler tu t1alllt.ML

utilization by ma;or ungulates In t.he study area, USInq ffiult.lPJe

regression and analysis of varIance.

To estimate abundance and denslt.y 01 ""lId mammals In and around

submergence zone, extensive vehIcle census are belnq condu~led. ~u lar

35U Km. of forest roads have been traversed and the data are hE'lllQ

analysed by uSlnq the folJowlnq methods: (1) KInq census I1f?t.hod

(2). Kelker belt transect method and (3). ~ourler serIes analvsls.

From these analysIs, denSItIes 01 herbIvore in dlllereraL strata and

forest ranqes WIll be calculated.

l)ur.1nQ the vehIcle census COllllflor.GIant I:'JvInq SquJ.rrel

(PetaUl"~sta petaUl"~sta pJ)JJ~ppe"s~s) was obRerved willett llrlS 1I0t b•.>1'-' II

reported in earlIer reports.
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----------------------------------~~--------------------------------------

4.0HNl'fIiOLOGICAL EVALUA'f tON

The ornltholocllcdl evaluatIon dPprodch has heen t."lkf}nit!i OIlP 01

the components of wildlIfe asses!imellt 1n ~;lA study of Nannada ~aqal'

Proiect. The tollowinq attributes hilV~ b~en taken tor evaJuaLlun:sll~

(extent), diversity,and speCIes rIchness. population Slze. rarlty •

habitat fraqillty and fraqmentatlon.

Details of methodoloqy have been dlscussed In earl1er proqress

reports,data collection on populatIon and speCIes dIversIty USlnq

line transect is in progress. Some prel iminary analysIs of data

collected for winter (199U-91) and summer (1991) season has been ql ven

in earlier progress report II and 111. Oala has been collected for

winter (1991-9l) ana collection of data for summer ll'J~'2' IS In

progress. ThIS will help In understandinq any temporal varIatIon In

communIty structure

denSIty has already been dIscussed 1ft preVIOUS reports. A study SIte

has been selected to study the lnrd conu.nHllt:ies 1n rlVP-l".lne forests.

Four new speCIes. LIttle Greeb (l'odlceps rullc-dles), Coot (Fulled

atra), Pheasant-TaIled Jacana lHn1rophaslanus Chll"lHII.lS' and I:Hu~

throat lErlthacu.s ~sveclcus) have bet"n added lit the check IJ.st of:

birds of the area (AppendIx 4.1'. 1\ tot",J 01 I"=> !';p~f'Jf~S

representInq 5l familIes have so far

submergence area of Narmada Saqar Oam.
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!>. SUCJU-t:CUNUMIC CUNlH'l',IUNS Ut-· 'J'Ill': I't-;UI'l~t; IN I\NU I\UUlINIJ 'fll":

Based on the flIf."thodoJoQY dJsrl1sH~d 111 the preV]O\1S )","'01"1 1::>

'"
SOCIo-economlC cond1t1ons 01 the people and d~"endi'llce 011

natura J resource base for ~oc 1a I Impact Assessment IS J l\, ) 01 t t.p

Narmada Sagar l'ro;ect (Append1x 1).

'I'he People: The centra I Nannada bas1n (NlInar re(uolI) hits \\'ldf:'

variety of people. The HindI speakinq populat1on In ttus reqlOn 15

3U%. The caste' conflquratioll 1sljaoJ] (l~l:c,) Korkus 14U.');) "H"'t~ls.

Ban;ara, Nalks (Ll. 2~) and Brahnuns (L. 2'l'cJ and HarIlans lb. U:.;;) and

Dhob1, Ja1~s, Ha;puts, KaJothn, and BaJa1sl}II.12;ic.'.

fanliles In the submerqerwe arerl are lOlnt..,extended as \\'e.ll as

nuclear. Almost.. alJ the famlJ]f~S .ll"f~ pCiLrlan:tl;tJ but \"'WI~f1 shrlrf:'

equal rl<-lht HI SOCIal role and junctIons. foIarrIaqes t~~(> place III

prefer to marry the1r dauqhten:; 111 tile neHlhbourtnq VII Idqes. !Jo\\'rv

1n the marrIaqf> ]ncludes a prur 01 <JX, \,,'lIfo-at 01" JrIl.I',.:'I. \11 PflSJ J~.

clothes and ;ewellery (silver).

Villaqes are mostly nucleated and are composed 01 val"JOUS castes

and tribes. Harllans stay at the perlpherv 01 the \/1.1 J.'iqe. The

center 1S occupied by the biq lalld ownlnq f·l •.u:a; .-Iud (;.:\oJ 1!--;. I\JtJlr.lllq/)

there is a SOCIal hIerarchy but no untouchab1litv and dJsharmonv was

apparent.

Larqe villaqes are the centers ot wepkJv markets where mosl 01

the transectl0n takes place a I thouqh people t ra\'~l to t lie Ilea r bv

urLan areas lor t hel r dCiJJ \' Ilfo- •..• ds.
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river IS l:he sonrce of drUlk1nq waler. bathulC'l. WaShlnq i-Hld lhf> Wdtf~l"

source for cattle. OtheL" vl11aqes have hand pumps dnd wells. lIfe'allh

facilitIes are not available 1n everY vl!JaQe • One has t.v travel 1',

to lO Kn for the medical help.Vpterlnan" serVJces an" neLt he."

available nor souqht after. CooperatIve socIetIes rll'e W(.•J I

dlstributed through out the area surveyed lill now.

Assessment of overa 11 Income pat tern 01 t.he perJpJ f:> I J kp I v to he

affected by the proposed proiect has been made to det ermIne the

existinq economIC, status of t he people.

Occupation: S1.xty four percent of populatIon df..>pp.ndon it<ll"lCultu"f>

for theIr rnaior source of income. 'l'hlrlv three percent ot p'-)J.,mJatloll

earn its livelihood .worklnq as lalJourers. Two percent 01 pf.·ople erH"n

their livellhood throuqh fishlnq. The collectIon ot 1'1Lrwr l'orest

Products (:>IFP) supplement the1.r Income In laIr proportl01l. l'lost of

the agrlcultural produce other than cotton are tor sell Cr'lIs11lllptlollo

A very 11.ttle sundus IS sold ]n thl' m"rl<pl to fulf J I n'qlllp'III('ld S 01

clothinq. food l.tems and requirement.s of cultural and socIal rltuals.

Appendix II shows calendar Qf activltH~s of the peoplE> th,"ouqh out

the year.

E1.qht months of the vear .:it·,.. spent III dCU"If:ultlll-" cH11treJatf~t.1

---A

.-.'

actIVItIes. The sowlnq season st.a'"ts HI the month cd .1111\· dud

seeds) and tl1l1 (Sesamum ~ndlcum) are SOwll In the month 01 Julv .-IUU

harvested In the month ot f-1arch. P;lIlr1v «(}rv7..1 s .•t IV"". sl'V.t1'•...dll rlllrI

iowar(Sk'oratm vulqare) are also suwn 1n t.he mouth 01 .Julv -'1ud~ .

harvested in the month of March. Wheat IS sown In ttH! m'HlLh 01

November and irharvested In the month of Uecember.

Mahua (Nadhuca- Indlca» f lowers and t rUlts dnd leut1u «lIl0,"sPVl"I).<;

melanoxvlon) fruits and leaves are collected durlllli AprIl to JUIIl:".
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Oc,~ndencc on jor~Rl rCRourCCR:

l ••.·ueJ wood: t'orE>Fit. 1S th". ordv soure'! 01 1u(·J WCJC.ld lor th",

viJJa~er8. A d18tarlce ot J.!» krlls Hi covel'ed on an av,!r'C:t~f.·to cuJ h~l.·l

fueJ wood. On an averacte ever\' househoJd requi t'e jU kq 01 tueJ Wr)c,".t
c

In summerand 50 kq In winter. 1'he commonspeCIes ..~o I Jct:"ted are t.eak

~7'ectona qrandJs), dhaWl-a (AnocleJssus JatIJoJJ.,,), kha1r (Ar,~c."rJd

catechu) sal ;la ('l'ermlnaJ ia tomantosa), anian (lIarrlw1ck1d JJlTlat a) ,

paJas (Butea monospel"ma) ,atal '(Hellctl'ps j!:;ora) and sJraJI(Nl-ctdIJth,...c;

aJ'bol-t J"lst 1S) ,

J.HousehoJd IndustrIes: VIJJAqerS hertVIJv depends on 10rest 10)" till:'

manuf.acture 01 bafik'~ls, ropr:os, and wi nowf'''•.S• Hark oj ;HII.UI

(Hardk'JckJd blnatd), anl1 roots oj ,)aJas (~utP.". mllnosperm"l) Are us•..•ct

for lIlaklllq ropes. str.lps oj hamboo and busht:"s 01 8J raJ I (NrctantJu"!-)

and ~'inowers.

t
I
tI

4.CoJJectl0n of Minor Forest Product-a: 'f tae co J J .' e t Ion u 1 I'll n, I )'

forest products IS also an lroportant. source of Income lor" the

viJJaqers. 1'he Mt-'I:'sIncJude mahua fJoWE:'l"and trult, tendu Jeaves and

fruit~ achar (Buchananla Jall7.Pld and clllheJIca (Phl'JJanthus emJ>eJ~cci).

and atai (lIel1ct J'es 1SOl'd) ;nt:> (""ojleeted. Ou r IlIq r a lilY seaSOil t lie

ra1n'" season 1.Sover thev hl'UlCl lllfO.'mhnek.

'free crops: f".lhll.i •.•lId tr:'lIdli 01"" JIf',")pht:'J-aJ Sf.IIl1·'·'·· Il' 1Ilr'I)II"!, em .-111

averaqe a vIJJaqer c(JIJE:'I~t.s1. qlll.lIlnJFi 01 t-'Idhua lJowpr and J.~, kq (11

GuJli H1ahua frUIts). One QUJIl1nJ 01 Mdhua Jlower costs Hs•.UIlI/- to

.f

Rs.43U/-. FrUIts are soJd fur Hs.U/kq. CoJJectIon of mahua flower

contributes 4.b~~ of t"h~ total 1neOl1le. t-'ahua Jru1t.S co,l1r1butes U.b.

of the totaJ Income.
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On an averaqe, per household collect.s
l5U I1dddl S ot tenuu

leaves per day (one qaddl IS uf 5U leaves». WhICh are sold tor HS.lS

per hundred qaddLs.

total l.ncome.

Tendu Lei.lves<.:ollect.Lunconlr.Lbules L_ I,-' • ,,-'0 01 the

Dependence on River: HIvel' IS a sonrce for 1rrlQat lon •d I"Hlk Inll

water bathing and water for livestock.

Fishinq: The fishinq community (Uhimars» is not found 1n every

village. They are mainly concentrated 1n the villaqes ~utuated a lonq

the river. Even Dhimars do not solelv depends on fl.slllnqfor their

1ivel ihood. Most of them also enqage t.hemselves 1n aqr .Lculture.

Averaqe catch is 4.:l5 kq/day. Labeo calbasu. Labeo rohlta.Catla

catla, Mvstus synqhala are the common cdtches.

Income: The malor source of income tor the ~11laoers IS cotton.The

averaqe produce of cotton In t.he submf.'l"qpncearea IS 1..h~}/aC'rt.·. "l'h('

other produce dre 1()War, WIIPdt. p;:lddv.rnitJZe,ehlck llf:';'5. sl'V-1tH.'dll ~.

and seasamum. But t.hese arp mautlv lor self COflSlJIIlPl.lon.
A 5111,\ L 1

Average income of a farmer wIth a land holdinq UP to lU acres LS

Rs.ltJ,tJUlJ/,-and fOl" a farmer WIth a land holdlnq more IU acres .1S

Rs.43,b53/- from agricultural produce.
Sale of cattle products and

other livestock contributes 7.j~ at tile tutal Income./

'l'hl.rtvthree percent of populatIon 1S landl~S5Aqriculture labour:

labours and works HI the fIeld 01. other farmers.

Rs.lU/dav or 2 kq of cereals as Its e~lJlvalent.

'Ihev are pa let

Forest labours: On an averaqe one member of the house works in the

forest for 15 to lU davs at Hs.2U/day.
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b. HcmoLe Scnsinq/GJS SLudy:

]n order to obtaIn c-loud tree, qeolouded lfllaQerV at scale of

1:5U,UUU, the qUIck look lrnaqpr-v nnd ii visit was tnndf' to NHSI\.

Hyderabad HI p..1av, lYYl. The ImaClery has now bef.'n Idf:>lltlt1f:'t1 and

orders placed for hard cupv Fees wIth NH~A aJonq \\'1 t h J'roPo~":H"d

purchase of. lIqht table. It IS expected thdL Jlltf::·rp)",-.tat~flll ,",'lJ I

begin by August. and WIll be compJeted by November, lYY.l.

The GI S studv has ;ust bequll wIth Ident 111ca LJ.C.'n u1 va J" lOllS

thematic map layers and dt-a""lnq UP 01 ttlf_'~(' lhplllPs on SUItdtdfc'

traCInq medIum. 'fhlS would aJ Jo\o.' us to dIqItize the mafJ~ relilt1VeJ"

error free. These maps are be1nq dlQ1t1zed under a COUll"act fill thai

analyses can be expedIted. The thematIc lavers are (a) C'1'lltours. (i,)

drainaqe, Ic) forest boundarIes (d) viJlaqe lucatIon, (e) sutJnlf?rqence

zone If) bounda ry of anthropOQen1 C "Ini 1uence 1rom ttle submer(~f;>nce

zone and (q) land use. SOIll(~addItIonal th(:.'l1les ""Ill he added on \\'1If-.'11

the field data IS anaJvsed. ~e have also obtaIned 1:2~U.UUU scalp

land use, qeomorpholoqy and SOIls for t.he study an:'n lor a COi'lrs,:,

scale analysis.
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FUTUH~ WUHK PLAN

Vegetat10n study

1. 'l'h~ veQetat10n study wil J be conducted In the submerqence rt t-ea

of Omkareshwar, durinq the wInter season.

2. Multivariate analvs1s of data wIll be carried nut In order to

classify and ordinate the dIfferent veqelatl.on t vpes 01 the

study area.

3. Data will also be analyzed tor veQetatIon 1[1 terms 01

dIversity, density, cover and relatl.onshlP wlt.h ut.her hahl t

var:iables.

4. On the basIs ot 1'WINSlJI\N analV8u, . a) veQ~talJ(l11 IIl<fPS 10" tj/~

subnerqence zone. b) zunes of current and Juture lIHPaet-s and

zones outsIde of ,'\ <,",nel h \" 1 I 1 h(~ "l·Pfl;\l·f~ft. 'Ih,.~(, 1'1"1" __ W I I !

provIde informatIon lur thf.' GIS ana IVSIS lllcurporat l.nq ottl~:'l"

lavers such as land use and anJJTkd Itdhlt.ltS.

Wildlife Habitat:

Data collected for preparatIon of an inventol'v 01 t he h'-'ll)! tnt

cateqorles from three dl.fferent zones. I.e. 1. torest <ireas vt-

proposed submerqence zone 01 NSlJ. 11. per I phera 1 a rea s PII t 'i 1de till"

submerqence zone which are already impacted and would J-ll"ovlde as

refuse areas for people and wlld1.lte 01 submerqenc-p nn>,"I. awl Ill.

contiquous forest areas of Chandqarh (1:'U sq km) and l:'ullClsa (1:,U sq

km) ranqes outsIde the sublllel:.C1enceWI!! tJp an;dvzpd. It I~ IlllPllrLiln'-

to evaluate the potentIal of eXlstlnq WIldlife habitat s to ,,.'It:hStcHICI

to identIfy t.he forest areas tor conservatIon.

Durl.nq October lY~J.l()mkal"f~!:ihwarpl'Olect sll.e Will 1,(' VLSII.~!11 till-

assessment of t lora 1, faulla 1 and WI Id 'de hatH tat. va iUeS.
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TerrestrIaJ W~Jd MammaJs

1\1 Le,' CtllllPJcLlol1 oj ddla co] j,~I·t JOII t 0" ~llIlIlIll:>I'1 :"'': •• teil •.• "") I J

be analyzed 10 •. results 011 halHt.at .1I~(> by WIld mammahs .;\nd dltlt"rf'llt

co •.related ",ath habItat ulJII~at]on hv Jdn~~ maIUlIl.its. lISJIHl HSJ

models. hatnlat comparIsons

submerqence zones will be dral-m. A •.eeonnalssanc •... survey oj

Omkareshwar pro;ect has been conducted arId based 011 t lIP rE:'!;;UJ I S a

detailed survey of the area as In the lInes of NSl' are planned,and a

detailed report WIll tollow.

Ornitholoqical Evaluation

After collection of data for summer I')Y2. tInaJ .::waJ'Vs]'s 01 d,·ild

for bird dIversIty, density, effect 01 habItat fraqmentatIoll on

tnrd COf7lmUnlty arlli reJatIonshIP \\It.h lI<'11Jltrit paJ"illllf::>ters \.o.lJ J he done.

Habl ta t ordlna t Ion lor bl. rd 8,'eL'] es ""I j I be do III": u~n uq •..•.- JrJl".1 ,",cd

Component AnalYSIs. Everv speCIes ""Jll be claSSIfIed 1.11 dIl1erenl

cateqorles of rarIty. Data coJJectlon 111 I\armi;ida SaQar ell-ea ""lJJ bf:>

fInIshed bv the end 01 JUlie lY~J2 dlld HI Ulllkaresh\\'dJ' I,', flIP ":'Ild ,.1

December 1')')2. A reCOnnnJRSanCe survey .111llt'oposed suhl:l·~,'q('rH·e it'-'~;I

of Omkaresh\-.'ar l-'roiect has been cOIHPleted. LJetaIJed I'll

reCOnni:llSSanCe survey ""J 11 ~()Oll 101 low. U('t~.lll"·d Htudv IS "litlH~lj III

the area on the baSIS of rpsuJts observed cllll'lIHl the ~UJ'\'f=V lJt 1111::'

area. It is planed thal, stud\, thiit ",')11 lip can-.lpd out J'. 1.1l.1s itl"'it

will also YIeld sCIenti1Ic informatIon 011 Lhe l.>h ,,=,cl. J\'f.~~ cilld

parameters SImIlar to those out Jl.ned for NSl' area.

Socia! Impact Assessmpnt..
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likely u:lpacts of the pro lecl on 50C10 economiC sLc1tUQ I)t Ill,.

resident villages will be based on responses received throuqh survev

techniqUe. 5U villaqes 1ncluchnq the town 01 Hdrsud WhICh lS und(:,I"

proposed submergence w~ll be sampled 111 next phase 01 the study.

Reference:

Forest (Conservation) t\ct. l~UU. t-lunstrv ot ~:nvironl'II:~lIt <.Iud tlJre~t.

Government of India.
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Appendix 4.1 AddItIon 01 bU'd speCIes to the pre"'lOUS check

lIst(AppendlX 1J 01 prOQl-eSS report] 111.

PODICIPElJIOAI:;*

LIttle Greeb (podJceps rulJcoJJSI

RALLIDAE

Coot (Fullca atra)

JACANIOAE*

Pheasant-'fai led Jacana (/il'drophasJ anus cJllrurqus)

MUSCICAl-'IlJAE .

Bluethroat (ErJthacus seveClCUS)

* Ne\\' familIes added tu preVJOUS check lIst
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-
APPENDJ X ~. J llETAJ 1.•8 0'" 'J'ln: V J 1,1,l\l71';S f;UHVEYI.;D

ViJJaqes statusl'opuJalJonllousehoJdSCSfUl ht',oR

'l'otaJ

SampledTotalSampled

----------- -------------------------------------------------------Dharikotla Forest

13431103031

Balwada

Forest450144UO1.7 1.Y

Jamoti

Foresto 3131441.1.Y

Junapani

Forest701b535Y ~J
-Pamakherl

Forest..·71.0Y25U14~)U211

Bankaplas

forest351b~y)111 ~d

Mathanl

ForestJU4j ~lU~l1.1 ~j 4

Kittl

Forest14lbYJb102U4

lJharampurl (-·orest

}UIU1U~ J2

Jindwanl

ForestYb:'d.!2b 12

Klttlplplla

t-orest14.'4 21 I J .•.

BhoqanJ

J{evenueLib"',.)LJI'j~I ~

Uanq

Hev(->Jlue3YY13Itl~l

Banas.,

Hpvenue 11.J'3 :)4Jy ~h

'l'it.,,·as

Hevenue 41"2~.!JJbJ4..!

• denotes MusJlms.
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APPENUJX ~.l ANNUAL CAL~NU~H O~ ACTIVITJ~S

Months

Collection

LABOUH

Aqri.&culti.

Forest

Repair of
shelter &
aqri.tools

COLLEC'l'ION

Mahua flower

t-1ahuaf rU1ts .

'l'endu J eaves

'I'endu 1rUl ts

fuel wood

fishHIQ

Achar

AonJa

Fodder

JAN (o'Jo;B MAH APH HAY JlIN JlIL AUG St;P OCT NUV UEC
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ANNEX .XV. 'UN. V

VJlTH QUARTERLY Pl{OJ ECT REPOI~T

(J Sl April J 992 - 30th June J 992)

IMPACT ASSESSMENT Of MADHYA PRADESH LANDS TO BE

SUBMERGED UNDER SARDAR SAROVAR PROJECT AND

, ADJOINING ECOSYSTEMS: fLORA, fAUNA AND OTHER

BIOTIC COMPONENTS

DR. RAM PRASAD
IfS

Project Director

State forest Research Institute, Polipathar

JAB ALP U R (M.P.)

July, 1992
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SEVENTH QUARTERLY REPORT AND REVIEW OF PROGRAMME

PERIOD: 1st April 1992 to 30th June 1992

I. TITLE OF THE PROJECT

"Impact assessment of Madhya Pradesh Lands to be submerged under

Sardar Sarovar Project and adjoining ecosystem: Flora, fauna and other

biotic components."

2. NAME OF THE PRINCIPAL INVESTIGATOR AND INSTITUTION

Director, State Forest Research Institute, Polipathar, jabalpur - 482008

3. OBJECTIVES

Objec'tives set for the present investigation ha~ve. already been discussed

in the previous report and therefore these are not being reproduced
here.

4. STUDY SITES OR AREA or WORK

Already given in previous reports.

5. AREA OF INVESTJGA TJON DURING THE QUARTER UNDER REPORT

During the period from April 1992 to june 1992 various revenue

villages and their impact villages of Kasruwad, Thekri, DlJanopuri.

Alirajpur, Manawar tehsils were visited and 35 villages which are coming

under submergence and 15 villages marked for impact assessment

studies were visited (Table I).

6. PLAN OF WORK FOR THE PERIOD UNDER REFERENCE

(a) Collection of plant specimens have been done and further proceed-

ing continued.

(b) Collection of ecological data through laid Quadrats in fields have

been done and analysis of data was completed.

(c) EthnobotanicaJ informations regarding the plants which are used

for various purposes were listed in field note book and their mode

of application, type of uses and purpose of uses were also listed

Compilation have been done.
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(d) Various enquiries regarding the wildli fes and birds found in the

survey areas were noted in field book.

(e) Socio-economic aspect have been done with special emphas!s

to livestock, domestic animal population, labour pattern, social status

of farmers, agricultural methodology, male, female population, status

of various ethnic groups etc. done. Collected data were compiled.

(f) Various forest compartments and revenue submergence villages

of SSP were. enumerated to findout the wealth of growing stock. Data

collected and analysed.

7. METHODOLOGY OF INVESTIGATIONS

Methodology for the collection of the informations pertaining

to the ecological status, floristic composition, Iimnological components,

enumeration of growing stock, ethnobotanically important plant species,

livestock and socio-economic status was same as described in the

previous reports.

B. MONTHWISE WORK DONE

April 1992 : VIth quarterly project report of S.S.P. was finaIised. The

data collected from January '92 to March '92 was compiled and

analysed. The Second Annual Report of this project was also finalised.

and submitted' vide letter No.SFRI/NVDA/B9/168~ dated 22.5.92 and

submitted to financing authority vide letter No.SFRI!NVDA/ 92/ 1260

dated 20.4.92. Leftout areas of Khargone, Alirajpur were again visited

for present investigation.

May 1992 : Several forest areas having different vegetation tYIJL:S

were visited. The visi t was also made in proposed National Park and

Sanctuary areas falling in Dhule District of Maharastra and TuranmClI

National Park area. Some forest villages under impact areas of

Barwani tehsil and revenue villages of Kasrawad, Thekri and Dharampuri

teshils (submergence areas) were visited and data regarding the aspect

involved in present investigation were collected.

June 1992 : Several villages of Barwanl, Dharampuri, Thekrl and Mathwur

forest rar.g~s were completed and data collected and analysed.
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9. RESULTSOBTAINED AND ANALYSIS

9.1 Enumeration

During the assessment of growing stock, leftover forest compartments,

forest villages and revenue villages of submergence areas were visited. The

collected field observations during April '92 to June '92 were analysed and

divided into two main groups (a) Enumeration in forest compartments, and

forest beats (b) Enumeration in revenue villages.

There were ten forest compartments enumerated the results of which

are given in Table 2 " Various revenue villages were also surveyed
for the enumeration.Data have been summarised in Table 3A & 3B.

9.2 Ethnobotanical and Ecological Study .

The information given by the ~local vj))agers and inhabitants were

noted down in the field proforma and found that no additional information

is available which might have been leftout in previous report.

Regarding the ecological studies several quadrats were laid and data

were collected with special reference to dry biomass and green biomass. After

the analysis of data the results are given in Table 4, 4A & 48.

9.3 Fauna

Nothing new was observed in the vilJages surveyed.

9.4 Socio-Economics Aspects

Extensive survey was conducted in the submergence area of Kasrawad,

Thikari and 8arwani TehsiJ in Khargone district. 35 vilJages were surveyed

in the quarter as given in Tables 5 to 10 in" submergence areas. The main

idea of socio-economic syrvey was to find out the per capital annual domestic
energy consumption pattern and source of fodder for livestock. During survey

it was observed that where forests are not available the popular substitute

for firewood is cotton stalks.

firewood is also available from lopping of Pointiana alata (Sandeshra),

Acacia nilotica, Azadirachta'ndica etc. planted on field bunds.
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9.5 Effect of Submergence on Land and Forest

It has been estimated that Madhyu Prlldesh having an area of 4,42,841,

sq km j area under submergence is about 196 sq km. Three districts of Dhar,

Jhabua and Khargone having an area of 8149, 6781 and 13441 sq km the

forests cover respectively of 1399 ha (5.43%). 1902 ha (9.95%) and 5022 ha

(11.94%) areas.

There are 45 forest compartments coming under submergence due

to S.S.P. It was .observed that 8 compartments have an area ranging from

1-5 ha~ 6 compartments with 6-10 hat 4 compartments with area between

11-20 hat 16 compartments having 21-50 ha area. 8 compartments with area

between 51-100 ha and 3 compartments with 101-205 ha areas in Dhar and

Jhabua districts. In Khargone district and Barwani Forest Division instead

of compartment, beats are coming under submergence. In this case also the

beat areas are getting submerged partly. ( "Tc.ble - lI)

Once the certain areas are submerged the remaining forests arc likely

to get benefitted due to increase in water-level. The area being dry and

denuded moisture scarcity is major constraint. With the availability of

moisture in the areas the growth and productivity of forests in upper patches

is likely to improve. In the near vicinity of water however, change in flora,

replacing species of semi-arid species by moisture loving species.However, in

the- upper reaches of the reservoir 'water would recede after 10-15 days and

species like Terminalias, Acacia nHotica, Dalbergia sissoo would survive and

grow better. Even in respect of teak also it would be moist teak replacing

dry-scrub type trees of teak. Status of ground flora would also invariably

improve ",vith moisture and fresh silt deposits.

10. MODIFICATION REQUIRED

~ot necessary at this stage.»

I I. WORK PLAN FOR NEXT QUARTER

1st July 1992 to 30th September 1992

i. Survey of villages in impact areas of Khargone and Jhabua districts.

ii. Collection of plant species present in Jhabua district.
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iii. Co)Jection and recording of fauna present in Khargone dist,rict.

iv. Ethnobotanical studies with special reference to collection of informa-

tion of multipurpose plant species found in Khargone end Jhabua
districts.

v. Enumeration of tree species in different girth and quality classes

in the impact and submergence areas of Khargone and Jhabua districts

so as to determine the physical depletion of biomass. Value asessment

of standing forests in submergence area.

vi. Assessment of ecological status of flora particularly the plant density,

frequency, abundance and cover of ground vegetation and limnological

study in Jhabua district.

vii. Survey and collection of information in various villages regarding depen-

dance of man and hi~ fivestock on various forest products in Jhabua

and Dhar districts in submergence areas and impact areas.

viii. Preparation of eighth quarterly report of the SSP and sYnLlle::;is of

results obtained.

ix. Survey of villages within 2 km and 2 to 5 km from the submergence

area. Collection of information on fuel head loads for bona fide use

and for earnings. Also gather informations on collection of non-wood

forest products.

12. CONSTRAINTS

General mood of the villagers in submergence areas appear to be

softening. However, the activists continue to threaten survey parties. Survey

work therefore has to be done with pseudo names.
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13. FINANCIAL PROGRESS

Expendi ture incurred upto 30.6. 1992

S.No.

1.

2..

3.

4.

5.

6.

7.

8.

9.

10.

11.

Item

HonorariaiSalaries

Wages for hiring labours to assist

Contingent field expenses

T.A./D.A.

House Rent· Allowance

Organising Semin,lfs

Maintenance, fuel & oil

Stationery/Posting/Printing

Contingent expenses

Rent expenses for field office/station

Contractual services photocopy, drawing

Amount (Rs.)

6,25,945

45,766

24,458

38,602

29,177

9,629

81,256

11,760

57,909

18,264

13,461

9,56,227

Certified that an amount of Rs.9,56,227/- (Rs. Nine Lakhs fifty

six thousand two hundred twentyseven only has been incurred on scheme during

1990-91 to 1992-93 i.e. from the starting of the scheme i.e. from 1.9.90

to 30.6.92.

Dated:

!francis/

~~
/Project Director

&
Director

State Forest Research Institute,
Jabalpur, M.P.
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IX. PJIYSICAL. wonK l>ISTIUDu'rl0" :

,.

, 2.

4·

5.

6.

7.

A. OF'FICIALS

Dr. 'Ram Prasad
Director,
Sli'RI, Jaoo.lpUl'

Shri S. P. Singh
Dy. Director ·(Heocal'ch),
SI"RI, Jaoolpur

Dr. Jiten Kumar
DY. Director (Seed),
Sli'fiI, Jaoo.lpur

Shri G.L. Shrivnstava
Nodal Officer (ACF)
SF'RI, Jabalpur

Dr. Pratibha DJII.l.t.IW{;ar
SFHI, Jabalpur

Shri D.L. Bhagat
RRONapanaear

Shri R."t. Shukla,
Dy. Ranger, Indore

Ov~rall 311P(~I'vir;iont cuhbllCC,
adnd,nictJ'rlUOn of the rrojecL.

Hork Plan uml t!uJ'k t;):t!cut.iOJl

Providin!~ ',~u:idmlce of fh' hi C:lJap
l1JTanl;'l/l,fm I.::, ,uJlld .d:~l.1·n Ljo ••,
m'Ulll':J'~l Li1>11, :wJ>m'v inioll, l.aJ~ill,:
c~u'e of j>rfJcru:.i:i cLc.

r"ovjcl': 1~lIi"~J1Ic;~!for ::oc;Jo-J';I;OIlU
mic otlldil::;.

A:::1;i5t1n/; jn collrlclioll of field
d~J'La

- du -

8~ 3 Fore:it Guards of UI<O t~cp:"Iln.WlJ·

D. PROJEC'r ASSISTAU1'S - li'IELrJ WVf,ioTHi/,TOlm:i

,.
2.

3.

4.

Shri G.P. Date

Dr. S.K. Hasih

Hr. Hanish BiEhra

::;hri D.P. JJ1:-:1 l. •

Gfll!IJ.,;iIt.! UOIl r·tJ)'] 3.llal:,·:ji :,: of' dn l.a,
\-~dtin~ or l'~plJrL etc.

[:lUll'),

5.

6.

Shri Sanj oy Shri va:; t,nvn : :'1 ,·v,,:' .

7. Shri D. K. Ghouk(: r·:'·l":.;'·',!,I..i' 0:':1 :,jllt~ '.'/.':.)
f)(·: .•1;~, "f· .;."\.'t: ••.•.•.•~..Z , •• ,

------.__.-. 'W"':":-~ -~~ •. -" .• I ••• , •••••• ,...,.. .•••••••.• ~_.
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Table : 1 Various Submergence villages surveyed during this quarter. ""--"",

A. District - DHAR B.Distict - JHABUA

Submergence Village

Submergence Villages

I

Kukshi Tahsil IV'Al1rajpur Tahsil

1-

Kothala 1.Hahalgone
-

2.

Kikerwas 2.Chilkada
3.

Nisharpur 3.Jalsindhi
4.

Katnera 4.Kakersela
5.

Raswa 5.AlOma (Bada)
6.

Chikhalda 6.Dubkhadda
7.

Rakti 7.Sakarja
8.

Bhilsur
9.

Dharamrai C.District - KHARGONE
10. Chhachhkua

VII. Barwani Tahsil
Submergence

Villages
II

Dharmapuri Tahsil 31. Bijasan
V.

Kasrawat Talsil 32. Bhawti
11. Sulgone

33. Segome
12.

Khatadgone 1.Dalkheda 34. Sondul
13. Hatnawar

2.Hubarkbad 35. Simral1
14. Khujawa

3.Adalpura
15.

Dharampuri 4.Kothora VIII. Haheshwar Tahsi
16. Guleti

5.Bhatbadiya
17.

Nimola .6.
Gyanpura 36. Semlda

18.
Bhawgone 7.Bhoinda 37. Jalkoti

19. NagJhhiri

8.Ghatbadlya
20.

Plpaldagari 9.Rehampura
21.

Lunehara 10.Khalkhurd
22. Khalkhurd

11. Chlchl1

23. Horgarhi

12.Khalbuzurg
24. Shahpura

13.Akbarpura
25.

Khalbuzurg 14.Jalanpur
26.

Beganda 15.Belgone
27. Uchchawat 28. Lasangone

VI.Thikari Tahsil

29. Sala 30. Gajipura

16.Kesharpura
17.

Panya
III

Hanawar Tahsil 18.Kirmohi
19.

Pichhola
31. Baravara

20.Khedikhurd

32. Ratwa

21.Takayapur
33. Jatpur

22.Lohara

34. Saraset)n'!."

23.Mandwara
35.

Achhoda 24.Nalwai
36.

Dagadpura 25.Vishwana thkheda

37. Sharikpura

26 ..Hahgaon
38.

Narayanpura 27.Lankhangaon
39. Perkhad

28. Gawla (Nalwal)

40. Semlda

29.Brahmangaon
30 .

Hohlpura •

52



l\
"

( ,.\'

Table :2Tree gro~th standing in forest compartments of district Jhabua..--------------------------------------------------------------------------------------------------------------
Different Girth Classes

Compartment -----------------------------------------------------------------------------------------------
No. up to 20 cm 20/30 31/45 46/60 61/90, 90/120 120/150 Over 150 Total

--------------------------------------------------------------------------------------------------------------

37 136 51 22 18 20 7 4 - 258

38 3084'198624735023912230106068

55

1262109730526913688137,3311

56

9825851511498313541972

58

41315818174622647925

60

12S33303026164 2-1101
U1 t.:I 75

84242823911474411451151

76

12887241620433-2058

77

5252821531213718821146

87

68338836816916626621808
--------------------------------------------------------------------------------------------------------~----- Total 10

10508602917121310837348893720810
-------------------------------------------------------------------------------------------------------------- ~

i.



Over 150 Total120/15090/12061/90

Different Girth Classes

46/6031/45

Table 3sEnumeation of Tree standino in the submerg~nce Areas of
S.S.P. (Work done during April 92 - June 92)

-----------.-----------------------------------------------------

-----------------------------------------------------------------------------------------------

UP to 20 em 20/3C

,..

---------------------------------------------------------------------------------------------------------. ----

Jangarwa (Jhabua)

8044275321621524377169~12715088

Bhamta (Jhabua)

8074450317091177755183551316469

Sondul (K~rgone)

6905238322671538105437520314445

Plpri (-"-)

36457931579 '7462123716107038

Ghatbodya (-"-)

22001276880240156151064783

Adalpura (-"-)

311161223745126111474163

-------------------------------------------------------------------------------------------------------------- Total

-31879123208834527026807901526661991

Name of Village
C. :DI.+,,:c.+)

--------------------------------------------------------------------------------------------------------------

Table !:ATree' growth standing reve~'ue village in S.S. P. Areas
----------------------------- --------------------------------------------------------------------------------

Namp Df Vill~~es Total No. of trees D~nsit\.'
/ha

",
-~---------_._---------------------------------------------------

U1
~ 1 Bij"'''''r:ln 6429

,.,

Borkhedi. 729518.91
"- ..,.

MorkC\ttr\ 956728.30
.-' 4

Bhawc:lt.i 866216.93

5

AmlC\li 66091~.42

6

Awalda 378412'.96

7

JC\nClC\r"'C\ 1508858.03

8

BhC\ruta 1646953.82

9

SondLll 1444524.49

10

Pioai 702836.70

11
GhC\tbadvCl 47832(l.35

12

Ad" ) nI.W.'\ 4 t I.,~!.1'i.54

t·)'

--------~--_._--_.•.~-------_.~----------------~---------------------
tl()432:

-/-
t,
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r·it:'m,..~",
t/'"l'"

• ()2

950c)
4_."./...,
.467

Tot",}
Ml?an.
SD.,.
SE;j...

----------------------------------------------------------

---~------------------------------------------------------
SD -+

SE +"-

tlo. af S",mn 1fC':' 8i.om2l<;<.; 8.1 •.•m",~,,; No. r'Jf S."\mo1e~ Binm<'\<,;s
1",i.n 0/1 m:'l rn ".:: 1-0", le'l1d a/1m:: 1m

---------------------~-------------------------------------- -----------------------~------------------------------

T;:.hle 4: Grf?r.>n 8iom",c;c:; on r,:trol.lr. ;5 Jrl f.:"'<::r"n";-,r:! r;.\h7i.l n.J.t·J•.. Table 4 A: Drv BiomL" ~ On l'JrOLlnds in f' ""~r""';\d Tahsil.
------------------------------------------------------------ -------------------------------------------------------

18 1450 14.5
19 1320 13.2 I

20 1530 15.3 I
-----------------------------------------------------------J27785 ,

1389.25
209.34
214.78

10.73
---------------------------------------.-------------------------

o.l e;
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1 L~5 52'~(1II <";
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1150
15.0

t150
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6
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-
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6':'0
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,

5

18001S.il 845('4 •

•1
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16.::,
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1<"
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!
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1. 08
1. 32
1. 44
1. 40
1. 31
1. 72
1. 84
1. 93
1. 04
1. 14
1. 69
1. 45
1. 29
1. 71
1. 35

Dung Cake

6.09
5.97
5.33
5.72
5.89
5.67
5.14
5.21
6.02
5.92
5.07
5.93
5.82
5.97
5.88

Agr1. Res1due

0.97
1. 08
1.16
1. 08
1. 22
1. 53
1. 24
1. 63
1. 46
1. 83
1. 17
1. 28
1. 42
1. 31
1. 43

Per Capita Annual Energy Consumption
in quintals

o . -Ir.·

O ,,':.'........

Fuelwood

1 ~..• ('Et

·":~.7~~, • : . .::.

No. of
Respondent

Name of
village

Kesharpura 98
Panya 210
K1rmoni 156
P1chhola 195
Khed1khurd' 135
Takayapur 170
Lohara 190
Handawada 847
Nalwai 166
V1shwanatkheda 215
Hehgone 185
Lakhangone 227
Gawala (1) 60
Brahamansone 418
Mohipura 461

Away from Forest
-do-
-do-
-do-
-do-
-do-
-do-
-do';'
-do-
-do-
-do-
-do-
-do-
-do-
-do-

F.E ~

£,0 ~.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

S.No. Distance .from
forest

Tables: Per Capita Annual Domestic Energy Consumption in submergence area of S.S.P.
in Khargone District (Tehsil Kasnawat)

(II
0\

_..:.»

------------------------------------------------------------------------------------------

/
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Dung CakeAp,·r1.Residue

Per Capita Annual Energy Consumption
in quintals

Per Capita Annual Energy Consumption
in quintals

Fuelv()od

------------ ------------------ ~------------

No. of
Reepondent

No. of
Respondent

Name of
village

Name of
village

-----------------------------------------------------------------------------------------

2. Near Forest Bija~on3234.682.070.96

3.

-do- Bh~n'ti4064.732. 180.88

4.

-do- Segone1394.842.321.04 .

5.

-do- Sondul6194.721.981.10

----------------------- ..------------------------------------------------------------------
1. Away from

Dalkh·'d31501.625.541.30

forest
2.

-do- Muhar<lkabad951.53 6.010.93

3.

-do- Adalpura451.32 5.871.01

4.

-do- ,Kathora 300.985.981.53

5.

-do- Bhoinda400.89 8. 101.41

6.

-do- Ghatbadiya401.71 5.791.12

7.

-do- Khalkurd2000.93 5.891.27

8.

-do- Chichli3121.026.030.89

9.

-do- Khalbuzurg1781.13,5.63 1.19

10.

-do- Akawerpura102.946.191.68

11.

-do- Jalanpur651'.685.751.75

12.

-do- Balgone2001.295.941.64

S.No. Distance from
forest

-----------------------------------------

Fuelvood Agri. Residue Dung Cake
------------------------------------------------------------------------------------------

1. Surrounded by
J.l'orest Simrall 90 6.20 0.95 0.53

Table 7: Per Capita Annual Domestic Energy Consumption in submergence area of S.S.P.
in Khargone District (Teh~il Barwani)

Distance from
forest

Tsble G: Per Capita Annusl Dom@stic Energy Con~umption in ~ubm~rgence area of S.S.P.
in Khargone District (Tehsil Kas/svat)

-----------------------------------------------------------------------------------------

tn
-.J

------------------------------------------------------------------------------------------



Table(' Showing percentage of cattle grazing in agriculture at fore$t areas according
to the distance from submerg~nce area in Khargone District (T·,hsil Kasrawat)
----------------------------------------------------------------------------------------------------

Percentage of cattle grazing
S.Mo. Name of village Limit of

cattle
grazing

Agri Area Forest Area

Distance of village
from forest

Type of
forest

----------------------------------------------------------------------------------------------------
1.

Da] !theda 4 km..
100 -above 25 kmCultivated area

2.
Hul:arakabad 3 km100-'-do- -do-

3. Adlilpura 3 km100--do- -do-
4.

Kot:lora 4 km100--do- -do-
5.

Bhoinda 3 km100--do- -do-
6. Ghatbadiya 3 km100--do- -do-
7.

Khalkhard 2 km100--do- -do-
8.

Chichli 3 Itm100-,-do-
-do-

9. Khalbuzurg 2 km100--do- -do-
lO.

Akawerpura 4 km100--do- -do-
ll.

Jalanpur 4 km100--do- -do-
12.

Balgone 3 km100--do- -do-

.Percentage of cattle grazingDistance of villageType of •
en

S.No. Name of villageLimit of-----------------------------from forestforest
Q) cattleAgri AreaForest Area

grazing----------------------------------------------------------------------------------------------------1.
Kesharpura 3 kill100-above 25 killCultivated area

2.
Pan,a 3 km100-. -do- -do-

3.
KirlDOhi 3 kill100--do- -do-

4.
Pichhola 3 km100--do- -do-

5.
Khedikhurad 3 km100--do- -do-

6.
Takayapur 3 kill100--do- -do-

7.
Lohara 2 kill100--do- -do-

8.
Handawada 3 kill100--do- -do-

9.
Nalwai 4 km100--do- -do-

lO. Vishwantahkheda
3 kill100--do- -do-

ll. Hehgone
2 km100--do- -do-

12. Lakhangone
2 km100--do- -do-

13. Gawala (Nalwai)
2 kill100--do- -do-

14. Brahlllangone
2 km100--do- -do-

15. Hohipura
3 km100--do- -do~

------------------------------------------------------------------------------------------------~---

------- -- ------- ----- ----- -------------.-'- ------------- --- ---- ------- -------- -- -------- ------ --- ----

( ,
\ )

~~/-t(

Table 9Showing percentage of cattle grazing in agriculture and forest areas according
to the distance from submergence area in Khargone District (Tehsil Thikari)

-----------------------------------------~------- ~..,
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Type of
forest

-do-

-do-

-do-

-do-

-do-

5 to 7 km

o km Poor IV +b~quality
in very" few areas
and revenue areas or
mixed forest Ishrubs
and havily encroached

3 to 5 km -do-

Distance of village
from forest

91

80

78

82

75

l)1

Forest Area

8

20

2.2

18

25

Agri Area

Percentage of cattle grazing
-----------------------------

3 to 4 km

3 to 4 km

3 to 5"km

3 to 5 km

3 to 5 km

Limit of
cattle
grazing

Q

File Name = a:nvdal (Nvda - ws)

1. Simrali

Table10Showing percentage of cattle g~'azing in agriculture and f~rest areas according
to the distance from subm~rgence area in Khargone District (Tehsil Barwani)

S.No. Name of village

----------------------------------------------------------------------------------------------------

4. Segone

2. Bijason

3. Bhawtl

,
----------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------

6. Sondul

(II
\D



-------------------------------~---------------------------------------------

9.35

5.4:J

11. 94

27.32

Submerge
fore~t

8
6
••

16
8
3

@ 45 Comptts.

0.0442596

No. of Compartments

~ of Sub~rgence area with
respect to total Geographica
area

1902

1399

5022

8323

27.32

0.325

Total Forest area
of District'

196

28371

6781

8149

13441

196

0.690

(Area 1n sq km)
Total Submergence
area 1n sq kIDS

1 to 5
6 to 10
11 to 20
21 to 50
'51 to 100
101 to 205

Total Geographical
area

Submergence area in ha

4.42.841

Total Gecgraphical
area of H.P. 1n
sq kJDS

Name of District

Table 12: Districtwise details of Submergence

West Khargone

Jhabua

Dhar

Total

Percentage

Submergence Area

-----------------------------------------------------------------------------

.•

60

Sardar Sarovar Submergence Area effect in Madhya Pradesh

------------------------------------------------------------------------------
Table 11 :,Percentage Effect of.Submergence on Geographical and Forest Areas

Districts

Table 13 : Forest Submergence Areas effected according to Compartment~

Note : R.F. area of Eladwani (KhCtrgol1e)has riot been divided into COlOpttS.
hence the information could not been given. @ Each COloptt'S area is
about 200 to 250 ha

Jhabua and Dhar

Avprage R1iih Q! Sard&~ Sarovar ~r~ence ~ in!Qr~ block~ ~
boundary ~

-----------------------~-~-----------------------------------------------------

~ thAn .1Li tg, 1L2. kill H.1J1t.h~

1. Dhar District 20 kms
2. Jhabua District 37 kIDS
3. West Himar (Khargone) 28 kms
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rUNUIIL~!? JJ.f __._T~.~.It:tItti"iJ:,J::J_:H:~ __9f __!:!NIRg~1l.=~I_§~!~:-~~Y
!i!::I:-!l,_Q~5"__U-l.t~O\(fJ't1~:'.t!l__J·l5?~_B.:L_.tt~_Q~L!1~J1.~

IN iC)r.r~,YOVGBDr~.m~{}k~~~.J':!E._~..m:J:-H!~

Sht'i R. R.3.j.-:o..;TI,."n i, qecl'etat~Y, t1in i stt'Y of
Envin)\\mer.t & F(H··P':~ts and Ch""ii"man of the Envit'cc"ent
SUb-")I'OUP of ~~CA;"jplc:uppd the Mf!mbet's and invib.'?ES to
the 16th i1H.',{~tin9 of the Envii"::Jnment Sub·-·Gt~ot'.p. The 1ist
of pdxticipants is '.,rH::IG~,f:d dt Annex.XV. Min.I.

Di sell'.;,"> iOilS on the i:Hjl'::llda i tEms ~H:?t'e taken up
t hf'!I't.>a f tet'.

1



Item No. XVI-I (86): CONFIRMATION OF THE MINUTES OF 1l£ 15TH
tlEETlNG

Minutes of the 15th meeting of the Environment
Sub-Group of Narmada Control Authority were circulated
to all member's and invi tees sepet'ately vide letter' No.
Env-34(15)/92/2023 dated 23.9.92 and comments received
an minutes of the 15th meeting were circulated to all
member's.

••

1"1 inu tes wet'e
modifications:

conf it~med wi th the following

On
fullm'ling

Page-2, para 3 under Govt. of Maharastltra,
is to be added at the end of the para.

"It was observed that the work has not yet been started
in th'C~ catchmlC!ntat"ea within the state of MatlZ·JTashtt·<J.•••

On p3.ge-3 of the minutes, Fit'st pat~a, 1irH:~12 to
15 is reworded as fallows:

" ••••• pt-oject cost and fLU·th21' stated that ather' suh'"
~:."3te: shE'ds of the catchment eVE'n if not dir'ectly ••• II

On Page-l0 under Phased Catchment Treatment,
following is added .

••Sub "yl"'UUP looked a.t the b i'i.t~ C.h'H~ts a.oct ta.b le~;; on thf,'
•.:e:,-k schE'duIE~ erl;::::lo,::,ed tA:ith the a9f~nda with apfweciation
and felt that tilP statu::.:; of the impoundmEnt and the t--JDrk
to be proceeded may be clarified further" •

Oil PdgJ?--l~.s, pat'a 3, unclE!t' Govt. of Gujat'at, thp
t~e~;or'diny wi 11 be as f0110v'",:

Chait~mafl th~nked the Central Regional O"ffice, Bhopal
for- the E'ff(Jt~ts and monitcwing tht"! cocnpensatcwy
affcwt.:station works. He statE'd that pt~esentation by Mr'.
Melita) Chipf Conservator of Forests} SSNNL has set at
re=",t the duubts OVE~r~ effica.cy o'f plantations in Kutch.
HO~Ever, he desired that the Ministry may verify the
pl~HIS fot' the cOlT\pen":'i:I.tOt'y affot'e~;tation wot'l<s being
under'l<JkeCI thf'!I'e".

On Pa{JE~-17 LlndL"~ Health A3p~"ctS t'f21ating to GDVt.
of Gujat'at, the fol1o\'ling is added:

.•

"Dr"'. Shekhar' Singh stat,,:~d that in cd,:.;e,
pe~>tic: idp::i is to b(~ a majOt' s tr~ate9Y few vec tOt'
the vecl:;ot~ becomifHj immune to thp pE'sticides iej
to be acldr'essed p,-opel' ly".

2
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Item No. XVI-2(87) :H:EVIEW IJF ACTION TAKEN ON Ti-IE fiECISIONS
OF PI<£VIOUS t1EEfIN6

Su,b-'Gn~Klp noted the decision uf the Govt. t)f IncH<'\.

,. b) Extt'?tision of Time 'far Envir·o!u'" •.::ntal and r.':H~;,,~~tk'Y
Apfh-oval: (Itnm No.XVI-2U33) (b»

...,
J:_ •

Chai i"inan in fornl2d the sub-gt~oup that a let tel~ hdd
been received by the Ministry of Environment & Forests
seeking concurrence for extended dates of completion of
U;?t'l;ainsttH1ips and sLwveys t~ather than exb?nsion of the
<"'PI_lt'Ova,l beyond It;'f39. The (f!attet~ views on the sa.me Nill
bt:! Ci'",,'1Lmic,,-\tt,d to the 11inistt"y of '!later Res:out'(~es
·e,hOi,tly.

I :ilE'-?u,:f r,,-,;~:i"~ ,_,f_9.l,~.!':E:~2'g,i!e':l: 1;,i,fin, ..P t }\c.·~1p.I1..eJ ;'!'1",?r.:H!,.,J~:1l.J.f::ingn-:.
t~~,tQf.1"".,_.~,~f "._,[:)'1 YJ.r,£jni['~"I),taJr ~,n.;;£,J·· ':m.#I:9 J·k~'t".'§.£,lEg?_ .__ J I.tr;lI!
t.~?~~VI,..~.?:..~ ft.~J__,Z.l

Chairman enquired about the plan for treatment of
the balance crt the ct~itiLally dp9t~aded "vet'y hitjh" '}nd
"high" c,3.tp(JOt~ips of sub,t'>lah~I::ihQds. Dt~.i1au.dgal,
Advisor, Ministry of Envirunment & Forests stated that
<iubmission of this plan is eS<:iI.:ntial fot~ pGs~:;ible
inclLlsion ot some mon3 d.t't-:'<'iS fl"":Hn this plan 'for ti~("at
I1H=ntdLwinq Phase-I it~:;fc~lf. He fLlt'tlH:?t~clat~ifip.d that
the plan lo be p("epal~t'i:dfot~ the l:?ntit~e fl'eely dt~aining
catchment shCH,tld include the e:d;ent o'f ai·f.::,a alt~efJdy
under treatment in Phase-l as critically degraded
dil'pctly dl~dining sub-Natel~sheds at pt~ojt?ct cost in
,::;ddition to these sub~"'atel'sheds within the catchment of
S,·3.nJat'S;H~oval~which al'e ei thet~ alt~eady tt"eated Ot~ 'mdet~
tt'eatmt:.nt Ot~ pnJposf!d fDl~ tt'eatmc:nt under any othet~
PI'ojpct ""s Fh<.-\se-IIof the pIa.n. Thf~ Phase--lll plan
",hou Id inc lude the bala,nce Ct~ it ically degt~aded ft~,:>ely
dl'aining ,:,:u,b·<\>,taletheds Nithin the SSP/NSP catchmi~nt.
Chait"man al!3;o ci!lphasi'5p.dthat pt~ime n"ql.J.in:'mentis
submission of this plan on priority so that the same
could be examined by the Ministry of Environment &
Forests urgently. It is just possible that states may
have financial constraints for treating the entive
areas, but the aspects of mobilisation of financial
resources within a stipulated time frame could be
considered only when plans are available.

3



Shri T.Balaraman, Secretary (Forests), Govt. of
Mahat~ashtt~a stated that the forest divisions wet~e
conducting surveys and preparing the plan. As it
involves extensive work, it i~. likely to take one more
year for completion. The plan for the ~irectly draining
area will,however,be ready by March, 1993. Govt. of
Madhya Pradesh indicated that it would be possible for
NVDA to submit the plans for entire freely draining
ct'itically degt~adpd sub-wa.ter·sheds If-lithin the catchmi'nt
of S<ud"u' SaTovat~ Pt'o'ject~Ji thin on~' yezw a.nd sutJmis<..iorl
of pi "'If\S fot~ I'l.'.\t'ff!<'\1:L::\ Sagar Pt'O jec t depE'nds an
availability of all reports from All India Soil & Land
Use Survey Organisation, New Delhi. The plans for
din.:>clly dt"aining at'eas will also bf~ t~eady by Nat'ch,
19'1.3. As the Dit'ectcw, All India Soil & Land Use StH'vey
Or"ganisation coul<1 not a,ttend thFl meeting, Chait'lTIan
desit'ed that latest position of reports an delineation
of priority watersheds fur Narmada Sagar Project may be
a':~.CI:Ttainf'd and n2pot~ted to the sub-gt'oup. Govt. of
GtIjaxd t off ic ia 1s howc':'./ct" ind iea tE'd that thE'Y at~e
t t',,"cd i fli) ttH0 en t i 1'2 c",tchment and the plans at'e mack
a",/Ed Idblp to the Ministr·y of Envit~onmF:nt & Fot'ty;ts and
w:nks at~e alt~e"Hly unclt:!t~ pr'o,)t-'ess,.

GOt'lP
NGVDs in
tt'c.:ltment
w~\ich hd.s

welcumc~l the suggestion of involving the
planning/execution of the catchment area

works but stated that this is a policy matter
to be decided at government level.

3. !.i.~JL.,f'X:'.i$"\~__!9.r: ~f,L\t'!.!:9~:Hr:'!~n.!;__fitY~J~~~ .. _~.:r!;§'.;n_._~Q~.__,XVI,:',
~,~O,~t:st~_

G~lVt. of Mahat'a<;;htt'a submitted a pt'elimilliu"Y
repor t (,f f iE!ld survey an f 10t'a and fauna. in a.nd an'lund
Sard~l' Sarovar Project catchment prepared by School of
Environmental Science, Puna University, Pune. Howaver,
in the report it is stated that they could carry out
only a limited survey due to volatile situation in the
si.Jhmc~t'9'''nCE,! ar'E'a and unles.s the pt~oblem is solved any
kind of ~;ul'vey in thE" suhiliet~gence area sec:m", to be
impD",;~;ible. Cha.i"'jl'\2\.r1 desired that Govt. of Mahat'ashttd
should ti:d:€:~nec:p'::,sary steps immediaf.:;~~lyto t'esnlvp thp
ct'isis.

Some of the cost a.nd e;,:pend i ttwe es t iffia t':c>s WE'f'e
supplied during the meeting and the picture available to
th\;;~ su.b-'Yt'oUP i 5 pt'e':;en tee! be IO\rJ: Hov-IE"VC~i', comp 110> te

4
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infcwfflation is
CIJ!H:el'ned ~~\?I'e
dpt.=~ils.

not yet available, and
once again requested

ther'pfor'e,
to fUt'fli'=h

all
the

,.

The r'."pt'2',~enC,3ti,t~ of Min. of Envit" n,::ent ~
Fcwests C'nqu,in;~d aDfJut the CC)-:,>t pet~ heLti3n~ Lf?ing
incut't'l:>d by the ~3 ~,tatps on catchml?ot tt'f?atment wod<s.
It r,-J-3S otl':;el"vl:ld that then~ is a Nide di·ff;';~t'l;:nce in
expenditure per unit of catcllment arPd treatment betwpcn
the st;:\tes of ~1E\hi:H'asi t I',a, t1-Hjhya Pc.::"Jc'3h and Gui ~~t''::{t.
Ch.3it'm,;:·mDl.)·.:;(~i"ved that the e:<penditure inculTed by GCH'1P
Cln c,"'.tch:Tilc:nt area tt':;:'atmc~nt is vel'y much enl J u~·;<?t~ s tde
.::.nd, tlh:Ci"efon?, he desin'?d that the type of \-Icwk bEinq
dene by th(!m to t,"c:!at the catchment an;?d may be e:nipi:~d
in detail. It was, however, explained that the cast of
the tl'eatmc-nt r,'las din'.?ctly l'l::'laled to the gPCyQf',,;phy,
ti:=ITain, type of ~.:;oil in the .3.1'ea .3.nd con,,:equ.:=ntly the
{,:'eCdJS of tt'l?·::d,,1·,o.:'f1t. Yt:>1:;, OU',t·t'vinq tht~ C!'H'.2nlS of tht~
"I~';i'}:,L:;>t-·S eEl this .:'Iccnunt, \:hainTh ..\n st':Jt;~~dthat if f.)Fie ()t~
({,l)f'e m'::mb{~t'S of the sub"gt'oUP in b:>:nded <;,(;'12 ing the ,'j 11,'<1

'nhe.'le the cc:,tcI1:rfent ~'Jui"ks ;rH~i"e ui\d~~t· Q:<Ecut iCHl th,,,,y
.'li 'Jilt \ri~"i t the si b:~ and th~:?t'·lCA :!-HJuld aXr'iHlIje fOt' the
'>::d\\[~ in rJ",n'':OlllL,'\tinn \"ith NVDA, Bhopal at a cLlte~'lid
time canv0nient to all the members desiring to vist the
an:!<1. CI}i1P official~~ info''',r,\o,d th""t th:-.::y :"'121'e con,eililig
a I1F"etin') on C2.tcllt(IEnt (\t'ca Tt'c.'l.tment 'rlOt'ks Vt~t"'y ~:;con.
Chairman dosired that Specialist (Env) of NCA may attend
the ifIC'pting ;~nd e~{B.mine thE! isc:,ue a.nd may t'Ppf.:H't to the
ciubgl'oup dLwing its next mc'uting fot~ infonnd.tion uf the
rfi(-~(n~-)er"'s•

i> Pt'icwitL:ation of catchment by (dS~zLU'3n, New
Delhi~*

ii> Pt~i('.witi7ation & thematic napping by ISF:OfOt~
area in Gujarat.*

TI'ea tm(:~nt . I~r.9...~t.§_._ ....._

Phy. Fin.
__Aj; hje_\{ f~'I:PIJ..t~ _. _
Phy. Fin.

a) Nor.-:--fot'est At~ea 3025

b) Forest Area 27204

2.41

32.68

5

1171 1.1

8.32

Sept'92

Sept '92
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------.-----------------------------------------------.'---------

____Iat'Qet~
Phy. Fin. Phy. Fin.

u_~ ._> __ •__ . . _ ---------------------.------.-------.-------.------.-.-

a) Non-Forest Area 72000 25.20 10450* 2.91* Sept '92
18000

a) Non-Forest Area 21200 29.41

b) Forest Area 4200 2.2

Say 1456~SO 107. 3B 16470 8.43

I I. ~~:\£J_:N~!{nD.!i)'.J\fLtl.HI;~Hl~I!QN(Physical t<:V'get in ha & Fin.
in R~;. Ct'ot'es)

a) NO!1 Fon:~st

b) Degraded
Forest

a) Nun FOt'C::> t
b) DE"j t'adec!

FOt'£\::it

4650

9300

2190:

6~i41:

8.15

9.42

18.00

3299 3.30Sept '92

5.s89

3.2:5SE'pt' C]'2

••
22fY-1' :

4.69
Sep t. "/'2 II

2~t:32:

a) Non Forest
b) Degraded

Forests

9000:
13000:

44687

31.00

72.57

83R!. 9.42
June, 9::::"

il
... ""'JI( ~.

lncomp 1f-:,t",! wcwks
Works were carried out under

6
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I I I. fIr,lr.i!.J?!.!I}-~.-Jlnc::J_L~Qj,fH:)J~_tl.dl_tf~_..~:fJ~J1.?1~..t~'~:~X.J~(-C~(Xy ~Xlq
.;:"ll,3 t;.: j, ..ty._ JCfJ':.) !J:tJJIe_~lt'i",~ ..,ii;ti;l.Jq ~.i-!. £. i}.ll. ;:~~"t!:'I·1,(?:f:~·:E~r:~~:?.~(In Rs. CnJt'es)

-

A. Govt. of Gqiax'at.
_'" ._.~ '.. ,,_._.' ~ _ .',. __. ,_ ',' •. _,,_, .... __ J1/_._., .. __ .._. __

••

d.)studies in 1'/:32 by
M.S. Uni ve r~Sit y.

i)Sanctuary impruvement
wo\-ks

ii)Downstream fisheries
by CICFRIl{*

b)Studies on FFC by
M.S. University in
1cl'-12

c)Gtudies on wildlife

;oa.r:d',;;\o""iEll t 1'1'92

d)F\"nple's fj(C,lticipatiuni n ~:;'-:'dII,. b(."""y ITl,:.,cv-'\,.;efn.::n t
by VII<~i(\P*~

c)Fi~ohel'.i,,!S plan far
Estuary & Command *

0.042

o. l~j

o. ~34

0.16

4.00

O. CAO

o. __,5

0.20

I). 11

Nil

t
a)studips by state Forest

Research Institute on 0.203
flora, fauna (wildlife)

b)Liminologiral studies by 0.19
three universitiesCAcquatic
fauna & Water quality)

0.156
(~J("pt '92)

0.14
(S~'!pt.92)

c)Fisheries plan (SSP)*

a)Flora, Fauna, Carrying
Capacity by School of
Environmental Science,
Pune University,Pune.

0.82

o. :~8 0.16

• *
**
***

b)Fisheries plan (Tank * 1.66
pond & reservoir fisheries)

From state Budget
Project under Ministry of Agriculture
Studies by World Bank's assistance.

7



~st imatedSost.

" ...•

a) Sociological Survey of
fishing families. 0.14 0.14

a) Stu.clie'O.•
tJ) I enp1E'mCd tat ion

Gov·t. of F\-Ji,::;sthan
-"'~""' .• ,.-'_ •• -,_. ._·._, .•• a~ , ~~, _,.~ . •• _~_ .. _._ ,__ ,

a) Stud i p,::,

b) ImplemcYltaticHi

1. Sf:
685.00

(Fig. being t'evie~"lcd)

0.14
Nil

i )
ii>

i i i)
i v)
v)

Ho::.;p i t i'~.l
Labul'i..\ tOt' i Fhi
Inft'dstructLwe
An t i Mo.1at' i a

Insecticidal Splc'Y

0.47
2.~·6
1. 77
3.44

30.06

38.00

0.70

••

a) Surviellance of malaria
b) Imple~2ntation for NSP,

(}(flkan;::.tllc:'::'H, M,.l! leshN3.t'
& SSP pt'ojects.

c) Gc;·~t~ 9.L.tjelt. :r:d~~t\t..!~<3,,-.
B.~...R_~.i!.f:L~.

a) Est::tblish.;.ent uf PilL
& 3 suh"cpntn:~s Cl.t F\~,:F(
site.

a) 12 nC':"j sub"c€~n ht~S
b) MoLile health unit
c) Fclt:.C:';:I.tion hec11th m3.tc.'I'ial

Say F\s. 0.60 Crores

8

0.11
7.4'1

7.60

0.2315

0.:3124
O.0·-:::;T5
0.0200

0.010



\)1. R1tL§TflBll:.!IY _~__.§EI~~ICITY~( to be t~epOl-ted by All the
states)

a) Cost of stuclies
b ) I mpI ementat ion

t

i) Cost of survey
ii) Cost of Implementation

i) Cost of Survey
i i) Cns t of I lHph:?\1~entd t iGn

i) Cost of Survey
ii) Cost of Implementation

i) Pa 1,::011 to lOt) ie<3.1 5 tud iE'S
ii) Ethnelogical studies

i i i) Tt~ibal Ai't & cuI hwe

0.013
To be finalised

0.019
0.007
0.026

0.004
0.15

0 • .35

0.01
0.007
0.026

••

i) People of India
i i) Narma.cia s.alvage plan

N.~.~_.!.The missing information may please be fUt'nished
by all concerned immediately •
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I tern No. XVI-3 (88): PRE~T _STATtJf!...J!F_STUDIES/SUfi"VEYSAl'ill
~IR~T ACTION PLANS

i) Phased Catchment Treatment

Government of t1adhya Pradesh

GOl'lF'indicated that so fat' as the catc:hmi'?nt at'p·.C".
tr.:::·a.tmf."nt plan fot' ~,OB6 ha was conc.et'ned, it ~EF:; alt'E!d.dy
included in the plan submitted eat'liet' in June, 1991.
The~'efcwe, thet'e would bE? no pt'ob lem in tt'ea t tng th is
at"e,3 under' catchment t t'€'d t'lten t ~Klt'ks in pI <",ce of
ca~pen5atory afforestation as directed by the Sub-group
ea~'l i E:'t'.

Rf:.)cwding J.·"o~:wess on "Jot'ks, GOhF' indic~t"cl that
ag3 i nst the t'esch"'duled tat"get of 13925 ha of flCl! l fat'''''', t
a.r-E~} and 2175 ha of fOt>est ar'e<:.1 fat' 19'"1'2-9.3, the· tot-cd
pr'ogt'e'O',s upto Sl""ptpwbet·, 19'/:"/ is 4815 tia of flC)!i fon:<,·",t
area and 683 ha of forest area. Besides, an area of
3410 ha planted with "khu::::;" is al<:;o .3vailahle fo!" tal::ing
up other' meas.l.H'e'c,. HCHc.)~~vet', GOt'lP indic:a,b::~d thc3t non'
aV'ailability of fiE:ld.::;; dUE' to standin'} Ct'op'o, a.nd
firl:3ncial conslt-'aints '-J'?:r't? the main t'easuns fOI' tll<'
sh C,H' t f <::1.11•

GOl'"IF'indicated that CH1t of. the 5086 ha of the
C-::<t chmc:n t at"ed, 2997 ha was under compenc:><Jtot"'Y
affcwe:,ti'ltion which was rlCH-; slated fOt' a.dclitionaJ
catchment treatment measures. And, an equal area is
beir\y id.:=.::'ntified fat' compi;lsatOt-y affot'e:o.tation ct',
dlre~ted by the sub-group.

Regilt'ding thE' San:lax Si'It'OV0T Pt'oject, GClf'lP
infurill·,,'d ttl?t "ktH.l.<:,l\ plantations ~Ien:.>CiH't'iecl out OVf:',"
76::•.) ha and 2BOO ha during 19'71-92 and 199'L'-9S
t't:s;IF'c:tively. A<:; the:.=.c> a.tE:as ItJF'tt:~ not tn;:.:a.t~~d,,;j th all
it€:~;\:-; of the ml'->nuj the:;f,' have not bee:!"i adjusb='d ag:dn:c.t
th~: tat'9pt. Th£' mai n t'ea'C,on fUI~ shcwt fa.ll in pt'o~jt'e'o:;':;,
as t'epOt··tecl by GOt'1P, is hindr'ances dul::.~ to anti--dc:im
c.>;itations in the euxly pet"iod of CUtTent fin:.mc:ial
)1'2.:::', non availability of fields due to standing Ct'CIP';
a~j financial constraints. It was observ2d by the
Ch3 i t~man that due to fli:ll'k ing of Su.bmef'yenCp f t'U\!i the
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survey of India tapa sheets and the AIS&LUSO maps the
total area under directly draining category stands
increased to 1,15,000 ha.from 90,000. He desired to
know whether GOMP has rescheduled its target and that
whether the progress of works is in line with ttle
rescheduled targets. The officials of GOMP admitted
slippages and promised that ttley were working for
improvement.

Chai t~man e:{p,~essed unhapp in€~s'::;ove,' the s 101,;!

p t"09 ress of WOt~~::sin Madhya Pt~adE·~;h c~nd ctE~';>i ,'ed tha t th:
Chi€d SeCt~etat~Y shDuld be a.ppt~ispd of the facts alld
elit~ected that GOt·jp shoLl.lel imnlcdiately t~evist:~ the t"H'9~,t
kE~f.·pin9 in mind the subm2t~gence scheclulp and th<Jt the
tt~eatment ..-mt'ks should be planned in a t~ealistic m:=\fitl~'l

few P'-"'!_t-:..t~~p~:~..:;~~ CClmp Ipt ion of the ~;cH'ks.

Sh t' iT. B,'o)L1x·af(u.it, SE'c:t"etary (Fun:~'c:d;s) in fUt'i,1(:,J
tha t ou t 0 f :;·'1.000 h3- of fcn e·=:-. t <;lX',,'·,"\. ori ly l~.noo ha lrJCHI.l d
t'equin2 tt~e,",tment; and incticat~'d tllc\t; it "-Jl.:ulcl b,.~
possible fOt~ Go.•.·'t. of l'lah2,~'a,,;htt-a to tn?at tlH' cnt it,·p
C\t'ea .-Jithin C\ 3 year's pet"iod. He fur·th~t" sta.ted that
it W,::tS plamu)d to ti:d:e up l~;OO h".l. C\t't:::a dcwing tll"
mon:';'ICHl 1997-93 and the bCl.lance at~ea. dLwing 1994 and
19'r.l mon::;oons. Hov!t~vt::l', It Wi.\'; obsef'\(ed by the Cha i ntle".:-'

tl ta t the at'E:'~, t~t'fJu i t~ing tr'Pd tine'll t h,"l.'::i no,~ g'),1;' up tCI
::!;1000 ha ft'Offi 25400 hi] in Mahat'Ct.:;htt·'d and ac:.; a. re:.:.:;ul t
mC!t'E~at'E'·.:1t";Quld t'.:::·quir'·C' tt'eatil1i.:'flt. If the suhmF'I'gcllce
COihf1pnc.es in Mah~H·a=:~htt·<3.by nE!:·:t mG;l~"Clon, it s('pm,::, qu.ite
imr.'{'Jssible thdt t~k! an,>·;::\Sbot'df,Ting impoundment co f.ld be
tt~eatpd ae; pel' the scheclulr' ind.icc.\ted by . Envit'ClftWC'[lt
sl.Jo'group dux-ing 14th a,no 15th mf.:'E·t;i.fl';;··',

MemhE:'t-~;. of the sub"'gt"OUP e:·;p t ·e.::; •.:;~d set·, inti':;
concet'n on the fai lure of Govt. of t'i ;)3x'c~sh tr'd. ill
tr~ea.t i fll) the ar'~~as pax i '--pC;l':;C'U. ..-1 i th sutH0i:Tgf:'nC f',
Chairman, tllef~2fon'!, dit'L'cted tl at 801'"1should initiC\t,·,
all pO"..:isible stE~pS to tt'eat thf.? E:ntit'f:~an::a by 1')'/4· {/':',
ane! fUt't:h<:'/"' obS,8r'vE.:'d th<,:,t since DCH'1had planrlc'd to tt'Cdt
only 1500 ha. ar",·<J. ctLwiiHj 19{/::S ffI':EE;C)C11i thet~e should not
be any i~poundm~nt next year.

SutJ-"gt'ou.P7thet~efC!t'ei t"ecoinrnc:.ld •.•d that. "If tiH?
Envit'onm2ntal amclic.1t·'ation \.-JOt'ks are not acc •.'lpf,It-·r!,
the cOllstt'uctioft SCIIPdul('~ should bE1 t-t;!c"Jjuste;:! so B. no!;
to t~esult in any subn\C'I'gc,nce in 1'1'-I.h:,t'a·;htr·a". Shi'i T.
Ba.lat'am"-u., SeCt'f.0tat'Y (Fcwe::-·,t<;), pt'omis'c!.d t(l look into
the pt~oblem and wCJt'~: out the ctetai Is to repot't back to
thE' sub "gt~OUp befcH'e the ne}:t ffiEE:t ing.
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No comments were received from GOM on the issue
of involving NGVOs in planning/execution of catchment
area treatment works.

Govt. of Bujarat

GaG reported that against the scheduled target of
6000 ha area, 6013 ha has already been treated. The
progress of treatment of non-forest areas is still
awaited. Compliance an reconciliation of figures an
extent of catchment area by GaG as directed in the 12th
sub-group meeting is still awaited.

ii) Compensatory Afforestation

Govt. of Madhya Pradesh

Naraada SaQar Pt"'Oject

No further progress was reported by GOMP on
compensatory afforestation works.

Sardar Sarovar Project

Targets for the current year have already been
completed and were reported to the sub-group •

Govt. of Gujarat

Sub-group noted that the progress was on schedule.

Govt. of Maharashtra

GOM reported that the progress an non-forest
area could be achieved an 84 ha against the scheduled
target of 6488 ha whereas the progress of" reforestation
of degraded forest area is 12961 ha. against the
scheduled target of 12970 ha.

Regarding compensatory afforestation on non forest
areas in lieu of the land relased for the Taloda forests
Shri T. Balaraman indicated that the progress achieved
so far is 2192 ha against the scheduled targets of 62700
ha area as the areas identified earlier were heavily
encroached. Plantation works on another 180 ha area in
District Dhule are under progress. He further reported
that the joint survey is being done on 2000 ha area for
identification of encroachment free non-forest areas for
the purpose of compensatory afforestation.

12
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Dr. Shekhar Singh desired to know, when the non
forest land could be identified for compensatory
afforestation why the tribals could not be settled on
such lands in place of the forest lands ? Shri T.
Balaraman, Secretary (Forests) explained that the land
of the Taloda forest was released in accordance with the
wishes of the PAPs who wanted to settle down only in the
forest areas. Chairman, however, stated that the
release of the Taloda forest land was an exceptional
case which could not be a precedent for release of any
further land for the R&R works •

Location map of the areas being planted alongwith
the details of composition of species, survival, spacing
and other inputs provided to the crop are still awaited.

i i i) COKMAND AREA DEVELOPMENT

Narmada SaQar ~roject

60vt. of Madhya Pradesh

On the issue of proposal of studies on effect of
insecticides and pesticides from the run-off from the
fields GOMP indicated that a meeting fat'finalising the
technical aspects of the proposed studies was fixed on
16.11.92. GOMP also indicated that the basic field data
being collected since November, 1991 had been compiled
and a consolidated report was expected to be made
available shortly. Further action would be taken after
the entire report is studied.

Sardar Sarovar Project

6ovt. of Gujarat

GOG circulated during the meeting the terms of
references for the various studies recommended for
consideration by the sub-group. Chairman observed that
since the terms of reference were circulated during the
meeting, the members should study these and offer their
comments directly to GOG with a copy to MOE&F and NCA so
that the same may be discussed in the next meeting of
the sub-group.

Bovt. of Rajasthan

Details are awaited.

13



i v) SURVEY OF FLORA, FAUNA AND CARRYING CAPACITY STUDIES

6ovt. of Madhya Pradesh

A copy of the report submitted by Friends Nature
Society, Bhopal in 3 volumes was submitted during the
meeting by GOMP.

Sardar Sarovar Project

6ovt. of Madhya Pradesh

Quarterly report for the quarter ending
September, 1992 is still awaited from GOMP. GOMP
informed that the del~y in submission of report had
occured due to transfer of Director of State Forest
Research Institute, Jabalpur and efforts were being made
to get the draft report quickly.

6ovt. of Gujarat

GOG submitted summary of the studies completed by
M.S. University, Vadodara enclosed as Annexure-Min-II.
However action plan, cost estimates etc are still
awaited.

6ovt. of Maharashtra

The School of Environmental Science, Pune
University, Pune has submitted a preliminary report on
field survey of flora and fauna in and around the SSP,
Florastic report of Akkalkuwa taluk, District Dhule.
Phytosociological studies in Dhankhadi near Chimankhadi
and Manibeli sities were also carried out and 2 species
of plants were found to be rare in the region. School
of Environmental Science has submitted Faunal Report
also giving the list of.birds,mammals, reptiles sighted
in the area. Further phytoplanktonic and zooplanktonic
studies are under progress.

v) ARCHAEOLOGICAL & ANTHROPOLOGICAL SURVEY

ANTt-flOPOL06V

GOMP reported that the detailed discussions were
held with Dr. K.S. Singh, Direct~r, Anthropological
Survey of India during August, 1992 and steps are being

14



--

c:

••

taken to expedite the studies as quickly as possible.
However Dr.K.S. Singh was not present in the meeting for
any further discussion on the matter.

ARCHAEOLOGY

6ov~. of Madhya Pradesh

Nat~ada Saqar Projec~ and Sardar Sarovar Projec~

GOMP informed that the Archaeological Survey of
India(ASI) was reported to have prepared the action
plan. The same is not yet submitted to NVDA and no
sooner it is made available by ASI, the sub-group will
be informed.

Gov~. of 6ujara~

GOG indicated that for Shoolpaneshwar temple, the
inner hall (Garbh Griha) was already constructed and
land scaping for the temple site entrusted to a
consultant specialising in the field of temple
construction allover Gujarat. Regarding Hamfeshwar
temple, it is indicated that the land is identified and
plans are also finalised. Further works are being taken
up there.

vii) SEISMICITY AND RIM STABILITY OF RESERVOIR

6ov~. of Madhya Pradesh

GOMP indicated that the GSI had been requested to
complete the balance studies and further progress in
this regard awaited.

Sardar Sarovar Projec~

GOMP is to report the progress on joint visit to
site by the research team of officers of CW&PRS, Pune
and GSI during the next meeting of the sub-group •

15



vii) HEALTH ASPECTS

Govt. of "adhya Pradesh

Narmada SaQar Project and Sardar Sarovar Project

It is reported by GOMP that the water quality
studies have been included in the liminological studies
being carried out presently by the 3 universities of
Jabalpur, Bhopal and Ujjain and these studies will be
completed by the end of December, 1992. Half yearly
reports are being received regularly.

Sardar Sarovar Project

6ovt. of 6ujarat

It is indicated by GOG that the health plan is
being reviewed by the Health Department in which the
Environ-mental Impact Assessment studies with prevention
aspect are already incorporated.

6ovt. of "aharashtra

Serious concerns were expressed by the sub-group
for non-finalisation of health plan by GOM even though
the submergence is likely to commence very soon.
Chairman directed that GOM should immediately finalise
the health plan.

vi i 1) FISHERIES DEVELOPMENT OF SSP AND NSP RESERVOIR

6ovt. of "adhya Pradesh

It is indicated by GOMP that so far as the
conservation aspect of fisheries (in NSP) is concerned,
the main findings of the study report submitted by
"Friends of Natutre Society" are as under :-

(1) Experiences of rerservoirs like Gandhi Sagar,Tawa
and Sukta show that most of the original fish
fauna of the river not only survives but also
breeds well in the reservoir. Carps, both
indigenous and exotic, have demonstrated their
inbuilt capabi'lity of adopting to new
envit'onment.

(2) Recent and past experiences thus indicates that
there need not be any apprehension of an adverse
effect on fisheries in Indira Sagar consequent
upon the formation of the reservoir. It can, an
the other hand, be safely said that the reservoir
shall rather lead to an upsurge in the production
of fish.

16
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will
final

Limnological studies are nearing completion. The
picture on the conservation aspect of fisheries

emerge only after these studies get completed and
reports drawn.

..

It was, however, again emphasised that
introduction Carp varities of in the reservoirs is not
conducive to conservation of aquatic fauna and that
careful studies are needed to ascertain the present
status and likely impact on the aquatic flora due to
impoundment as well as introduction of commercial
species.

Bovt. of 6ujarat

GOG submitted a copy of terms of reference for
consideration by the sub-group as desired by the
Chairman. Dr. S.N. Singh, Senior Scientist and Hea~ ~f
Eastuarine Research Centre, CICFRI, Vadodara made a
presentation on the works being drnleby the research
centre there at Vadodara for information of the sub
group. A copy of the annual report for the period
1991-92 was also made available to the sub-group.

Bovt. of Maharashtra

It is reported by 80M that the comments
Ministry of Environment & Forests on the fisheries
submitted to it are still awaited.

Narmada Control Authority

fr'om
plan

•.

under
1992•

The desk review study entrusted to CICFRI are
progress and may be available by 31st December,

17



Item No.XVI-4(89):WORLD BANK ASSISTANCE. PERFORMANCE BANCH
I'IARK ON ENVlRONtENTAL ISSUES

The sub-group noted the information contained in
the agenda. Chairman desired that while dealing with
the World Bank, the issues related with Environment,
should be discussed in detail in the Sub-group .

18
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Item No. XVI-5(90): ANY OTI£R ITEI1

DATE AND VENtE OF NEXT I'IEETIN6:
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LIST OF PARTICIPANTS WHO ATTENDED THE 16TH MEETING
(W FNV IHONMI~NT SUBGHOUP OF NCA HELD AT PARYAVARAN

l}ttA WAN_~__.N!;WJ~f:1~~Lt_(J N.~TH..N(J\I~t1~!-::R,_.J9J3? __A.T_tl~OO _A~t~

..

1. Shrl R. Hajamani, Secretary,
Forests. New Delhi .

Ministry of Environment
- Chairman

2. Shri D.C. Debnath, Executive Member-, NeA, Indore.

3. Shri N.C. Dave. Secretary tR&R), Govt. of Gujarat.

4. Shrl N. Suryanarayanan, Commissioner <PP), Ministry
Water Resources, New Delhi.

of

5. 5hri
ICAR.

T.N. Chaudhary,
New Delhi.

Add I. Di r-ector General

6. Prof. 5. Ramaseshan. Professor. DCE, IIT. 1<8npur.

7. Dr. Shekhar Singh, IIPA, New Delhi.

8. Prof. R.K. Katti. Director & Consultant Uneecs

Ltd, Bombay.

r- \ .. t •

!~. Shri M.K. Jiwrajka, DIG (Fe), 110E&F. New Delhi.

10. Shri S.B. Lowalekar, Secretar-y <E&F). NV[IA, Bhopal.

11. Dr. S. Maudgal. Advisor, MOE&F. New Delhi.

12. Sh1'i R.S. Varadarajan. Secretary, NCA.

13. 5hri T. Balar-aman, P1'incipal Secretary <Foc-ests). GO'vt.
of Maharashtra, Manlralaya. Bombay.

14. Shri R.V. Rao, Director (EM). ewc. New Delhi.

15. Sh1'i K.A.

Bhopal.

Kushalapa. CCF(C). MOE&F Regional

16. Shri N.V.V. Cbar, Secretary, SSCAC, Vadodara.

17. Shri M.B. Mehta. CCF, SSP. Vadodara.

R8jasthan, Jaipur.
•

18.

19.

Shri S.P.
Environment .

5hri H.N.

Rajasthan.

Mathur.
Govt. of

Ma thur.

Add 1 •

Director,

Secr'et8"f\'.

Irrigation,

[.'ept.C.

Govt.

•:;I

of

20. Smt. Nalini Bhat. Joint Director, MOE&F. New Delhi.
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21. Dr. Pawan Kumar, Special ist <Env.) .NCA. Indore.

22. Dr. S.N. Singh. Senior Scientist. CICFRI/, Vadodara.

23. Shri R.K. Behre, SMS <Hydro & Sedimentation).

Bhopal.

NVDA.

24. Shri S.K. Soni,

Irrigation Scheme •

Executive Engineer
Govt. of Rajasthan.
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IVILDLIFE 1\1ANAGEI\lENT STUlJlES IN THE SUI3,\1ERGENCE ,','-;0

CAT C II f.1EN T Af~ E A S 0 r- N A R MA D A PRO J E C T : IV I T H S P E C I .\ L

REFERENCE TO SHOOLPANESH\VAR WILDLIFE SANCTUAR'l

S UI\ \\ 1/\ R Y

Sanat /\. ChilVilfl

CONSERVATOR OF FOREST & PRINCIP/\L flNESTIGATOR
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The study area of S il nJ ill" S a ,-ova '" s U bJIIC rUe Il C C and

•

forest belt stretching over adjoininu stiltes, ilnd

f,-om Panchl11ahal to Dang. Once land of ,-ich faunel

catchlllent area of Cujarat once fanned a part of con t i nuauS

extendinu

and f 10'- a I

these areas have becollle bal-,-en due to

cultivation

diversity,

p ,-e s s u ,-e s o nth e for est s f 0 t- f 0 t-est t"e sou ,-c e s ,

the human

cattle grazing. The study tel1JIl investigated both

and left bank of Nannada.

and

bank

no significant p,-esence of

,-i 9 h t

As the ,- i 9 h t b <Jn k a ,-e ash 0 \'. C cI

wildlife and its 11alJitat,

Shoolpaneshwar Sanctuary on left bank was invest igated, on

the s u 9 g est j 0 n 0 f \V0 rid Ban k Tea m , S<Jn c t Uil r y are a co\' C t-e cI G0 7

sq. krn.

Pas t his tor y me n t ion s a f 1110i s t cl e c iduo us toe \' c ,-9 '"c e n

forests which wet-e inhabited by \Vild Elephants, Bison, Tiger,

Pan the r, Chi t a I I Sa mb e r, Nil 9ai, \VOI f I \Vi I cl Dog s, and s IIIa I I e r

cats. Area was rich with avifaulliJ.

~~9~_t~_~ ..~r:!. : Human and cattle pressul-e has lIlade right b<Jnk

a 1- c a I vir t u a I I Y bar r en to cl r y de c i d u ()us 0 p (' II S C '"Ub, \'.11 i Ie, on

the left bank rich forests still exists.

The 5 t u cI y 9 ,- 0 1IP has i n cl e t i fie d f i v C III<Jj 0 ,- f 0 ,- est t y pes ,

b<ls('c! on Champion and Seth's ,-evised classificatioll.

(1) f\10ist Teak Fo,-cst (3B/C1G).

( 2 ) SOU the ,-n f\10 i s t f\1i xc cI 0 C c i duo u s F 0 t-cst (3 [) I C 2 ) ,

( 3 ) [) ,. Y [) l' C i cI U 0 U S S·c nil) (S / [) S 1 ) .

(4) Ot-y Bamboo B,-cal<s (5/[9) .

( :, ) 0 r y T '" 0 pic a I R iv e ,. iJ i n r 0 '"(' s t (5 / 1 S 1 ) •

- 4 -

..

..

If ..
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Mo S t 0 f the p I a ins and f 1•.It are a 5 0 f the S il II C t lJ <: r')' (1 r' e

c n c '" 0 <.J C h cd bye u I t I vat Ion a 11d h a bit a t I OilS, Goo d r 0 r' c ~ t sa," e

left mostly In hilly, undulating nrcas, Pure bOlllboo breaks

exists in Vav, Ka I va t, ChOpild I Ll"C'i1S, 011 h i I Is, al1d

biJlllboo are two impor"tant species - whcr"e gr"azing is 5 e \!e roe ,

un de," grow t h contains Cassia toni, Xanthiutll----- --- ..- --~._~---_._--_._- s t r" ;J '11 e r" i U III ,---~-.._-------

Wildlife

Not /lluch of wi Idl i fe was present on rightbunk <:Irea.

Co 111m0 n c rea t u r"e s I i k e J a c k a I, Hare, r are I y a Hy a e n a [. Pan the r

were observed. Left bank wi th its sanctuar"y P'"O\! i ded

great animal divet1sity. Carnivol"ouS unilllais obse,·ved on the

left bank & the sanctuary area wet"e Panther, Jung Ie Cat,

Rusty-spotted Cat, Leopart Cat, and Toddy Cat. \',11 i Ie the

ha t- b i v 0 I" e s i n c Iud cd F 0 u r -110 '" n e d Ant e lop e, l3n I"kin 9 De Ct' a I1d,

'"ellln ant pop u I a t ion 0 f h and f u I 0 f 5 a IIIb a '". Chi t a I has already

v <ln ish c d from the san c t u a r y & s u ,.," 0 1I n din g a I" ea. 0 the I" ani m u I s

inclueles olllnivol-es like 510th bC<l'" f, \vildbo<ll-, p,-illl<Jtcs I i 1< C

Langurs f, Rhesus macaque. f\10st of the wi lell ife was observed

in the pockets of proposed central core area with dense

forests & wa t e 1"110 I e s. 6 2 per c e n t 0 f w i I ell i f e s i 9 h t i 11 9 s were

on the hill s lop ~ s. 0u t 0 f t his 5 2 P e '"c e n t was In moist

desieluous for est s. The '"ewe I" e nos i 9 h tin 9 s, 0 f k i I I, 0 I- any

other s i 9 n s of t i9 e '" in the s t 1I d)' a r' p n , This c I ea ,"I y

indicates that t i9 e ,- ha s becOfne I tiC ,J I I Y ext inct r.10 s t

illlpol-tant finding was the sightings of I('opa,-c/ cat (,',hich was
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reported to be locally extinct), <lnd new finding of Rusty-

spotted cat for- the ar-ca. Tile study tl'<lJll also r"C l' S I it b lis h e d

records of lar-ge-brown flying squir-r-el and held sighting of

[)angs Giant squirred. 130 t h s q II i ,-,-e d species SC'C'JlI to be

inhabiting Bamboo & moist de c i duo u s for- cst s wit 11 I a ,-9 e s i zed Cl

t,-ces. Rhe s u s IIIa c a que we r ere s t r- i c t e d t 0 h i I I Y t e r- ,-a i n with

less human distur-bance. This seem to be due to the fact that

local tribals ki II primates for food. Wi Idl i fe seem to be

under great pressure, compressed & restricted to few densely

wooded pockets. Census of wi Idl i fe was carried out in May

1991. Which showed very thin population of most animal

species - Best represented was Four-horned Antelobe (. then

Barking Deer. Wi Id I ife was present rno s t I y \'.here human

disturballce was less or absent. [)own strealll of t· i ve ,-

inhabi ted by sma II popu I a t ion 0 f f\hlgga r &
o t t e ,- . Avi fallnal

diver'sity was t· i chi y r cpr c s e n t cd. 1 9 8 s pc c i c s 0 f b i ,-d s we"e

identified. Out of this there wen~ ten species of bit-ds which

we r-e n e \\' r e cor d s for the san c t II a t-y t. s u n- 0 u n din 9 f 0 '"cst a ,-ea.

Noteworthy among these were Hodgson's Fr-ogmouth and

SP ide r-h II n t e r .

Streaked

Biotic P r- e s s 1I r- e s The left bLlllk & 5 a n C t U Ll ,- Y a '"(' it h<ls

lesser human & cattle pr-cssu'-e th<ln the I-ight bard-,, Sanctua,-y

011 t h (' I eft b Llnl~ ish ()rl(')' ("(llnll f' d wit h cllltivLltions &

h a bit a t ion s 0 f a b 0 utI 0 0 f 0 ,- e s I v i I I a 9 C' s .

r 0 ,-(' s I f () r- V LI '" i ()II S ••

The)' III<l i n I .1 i n CLII t I (' w 11i (h .1I"l' III(l s I I)' II n Jl r-(l d II C Ii" C' E.

-6-

givin<J



/ -

only tile sociill status. Abollt 27000 ivestock of 5 <J 11C t II <J ,- Y

goes y r a z i n 9 up t 0 (i kill d i s tan eel n
sllrroundinu f 0'· est

LI'·C a . Areil t111lS grazed is c x p e ,. i ('II C i n U r (' t ,. (l 9 ,. c s sin 11
<llld

unpalatable plant species have covered the f 0'· est f 100 ,- •

.. \'Ja t e ,- i s tile III il i n I i III i t i IICJ f it C to,· r 0 I· W i I d I i fl'. f\ 10 s t
of tile

permanent waterholes are unde,- use of cattle and hUIl1<1lls.

Local tribals kill wildlife whenever possible for
food

Langu,'s are also eaten. They catch parakeets fo'- sale in

nearby markets. Giant & flying squirrels are captured even by

burning the tree and are eaten.

the s u mrn C ,- III 0 11t h 5 •
Severe forest fires break out during

r- e w III 0 nth s be f 0 ,. e the 5 e will 9 <l9 ,. i cui t U ,. it I c r (l pst '" i b ,1 I s butll

the for est are as for a y r i cui t u ,. a I C 11C '·0 achille nt,
cultivation

eve n dOll e 0 II S lop e s, c a u sill 9 h c a v y C I' 0 5 i 0 Il .

C 0 I I e c t ion 0 f f\1a h uwaf low (' ,. 5 •

Fires are also I igllted f 0 I' C I c a ,. i n 9 the

£3cs ides thi 5 bamboo

9 ,-0 u n d f 0 "

collection

by For est 0 cpt. for sup ply top ,. i v i I age b 0 Ide '" 5 a Iso
causes

great disturbance to rare faulla.

Car ,'y i II9 cap a c i t Y of wi I d all i Ilia I sill the s () II C t 1I <I'. Y W() S

est i ilia t e cI t a \, i n 9 r-n t 0 COil S i cI e " a t i Oil\' a ,. i a hie a f f (' c tin 9 it.

~!~!l~C~~~I1_~ ~_u_9~Lcn~ti_~!1_S

• I~t' S t , i c t UIl;1l1 thol i ~('t1
t IIUll

.,

-7-



DevclopinU Illlicl"OCOn~s" initially & thcn uoinU fOI"

II

centl"al core. At t emf] t s should be made, with

f r"Olll t his CO," e a I"cat 0 b u f f c I"

people's

villages

cooper"a t ion, for '"e <ld j" u s tin g some

i II

the sanctua,"y.

Extensive water regime should be developed for

wi Id life. Separate wi Idl i fe & human
water holes

should be maintained to reduce disturbance to the

wi Id life.

( i v ) Vaccination of cattle in the sanctU<l'"Y· This

pro tee t wi I d I i f e from get tin gin fee t e d .

wi II

( v ) We I I planned ceo-development to be undertakell
i n

( vi)

IJu f fer a I"cas for the fa," cst v i I I age I"s .

Encourage agro-forestry in vi Ilage for"est aI-cas.

fa c i lit i e s f 0 I" lac iI It" i b a I 5
( vi Training

young to the i r I ivel ihood

und

in

the i '"
otller

( v i

professions.

Encoul"agc N<ltul"e Conser"vation PI"ogl"allllllCs mOI"C.

( i x ) TilkC'

a tOea s .

up SOl COli Se I"vat i ()II \\' () r-l<.sill l' '"0 d c d
{Ol"l'st

( x ) Take lip dl'si Itillq of clll'(L d,IIIIS.
•

I" I ) Stop
I i I~('

•

va v, Ka I v ,1 t t. ell () P <III i .

-8-



(x i Pn~s(~rviIiU I;.l'-Uc sized t,'ccs in 1II0ist deciduous
&

river'Llin iJ ,-e a s f 0 ,- GiJ jilt & I: I y i n g' s (IU i r-"C I •

II0 r n b i I I & A I e x and r' i n e par a k e e t .

( xii i ) \V1le " eve r po s sib I e rubble wull should be made

.. between fo"cst & villagcs. Til is wi I I ,-celu cc

ell a n 9 e 5 0 fen c "0 a c hm en t 0 f cui t i vat ion .

(xiv) Setting up meteorological status
for recording

(xv)

various climatological parameters.

It is not recomncnded to reintroduce Tiger in
the

sanctuary, in absence of enough nutural prey &

(xv i )

large number of vi Ilages.

l3 i ,'d r i n gin g p " 0 9 r a!1l111e silo u I d be u n d e r t a ken i nth e

siJnctu,ny in coll<1bor<lt iOIl wi th BOlllb<1Y N<lt.

Society.

It i st.

(xv i i i ) Truining to the st<lff & officc"s In \',i I d I i f c

•

f!I

,
.

IIIa IIage IIIe n tis ,-e qui ,'e d .

-9-



"ECO ENVIRONMENTAL AND WILDLIFE MANAGEMENT STUDIES ON THE
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"MANAGEMENT STRATEGIES AND ACTION PLANS FOR THE

ENTIRE STUDY AREA INCLUDING 'l'HESHOOI.PANESIIHAR
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LOCATION OF TilE STUDY AREA

The study area lies on both sides of the Narmada River

mostly upstream of the Navagam Dam and is restricted to

approximately 20 Km on either side of the river in Gujarat. It

lies between 73.31'E and 74.5' E and 21.34'N and 22.50 r\. The

river which flows between the mountain ranges of Vindhya and

Satpura enters the alluvial plains of Gujarat at this point.

The Vindhya range is on the right bank of the river and the

Satpura range makes up the left bank. These ranges run in the

east West direction diagonally across the country and seperates

the Deccan penninsular plateau in the south from the northern

Indo-Gangetic plains. The principal geological formation of

this area in sequence of deposition arc Bag li~estones.

sandstones) the deccan trap lava flows and alluvial deposits.

Of these the trap rocks are impervious to water and exert a

considerable influence on the hydrology of the area. The 1600

Sq.Km of the' study area can be described as a series of

continuous and discontinuous foot hills intermingled with

valleys: streams and forest clearings and bounded at the

periphery either by agriculture or by large water bodies. The

hills are smaller on the right bank and in the westernly

direction.

The area is under the south west monsoon regime; and it

rains only June end to September ~nd period. If the rains are

tardy the period may be shortened to t...,O months. The rains here

are stronger than in the alluvial agriculture area to west; but

a large portion of the watei is lost in the runoffs due to hilly

nature of the area. The streams and rivers of the area ber-in to

dry up by mid January and by February very few of the~ have any

water flow. All of these strC'ams and rivers end up becoming

tributories of the Narmada River either up stream or d0wn stream

-14-
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of the Navagam dam. These conditions limit the plant growth in

the area to about 100 days and as the dry season proceeds both

agriculture and forest areas having increasingly parched look.

Nearly 190,000 people and 85.000 cattle live in this area.

150,000 of the people and 60,000 cattle live in the 924 Sq.Km.

of the right bank area and 37,000 people and 26,000 cattle are

in 675 Sq.Km. of the left bank area. These areas differ

considerably in the lifestyle of the people, nature of

vegetation including forests; and domestic and wild life

profiles. The left bank area appears better from the

environmental point of view and the right bank area appears more

close to a better developed life style even though the

environment of the area is highly degraded. However. the

communication and transport facilities in the interior of both

these areas are primitive and many of the locations in the area

become un-approachable during monsoon.

The terms of reference of the project required

investigators to develop an exhnustivp invPlltory of fauna and

flora of the region. If any of the spccics was found to be

endangered or very rare, measures to preserve it or save it from

ext in c tion had a Iso t0 .be" undertaken . For t1\ Is P U I pas c it was

necessary for the scientists to investigate the area in an

intensive manner. It was also necessary to locate arc,'1S which

had better biomass or had greater capacity to provide habitat to

wild life or could be used to support migratory wild life during

the course of its travel from the submergence area. Some

portions of the work also required random samples to be taken

and analysed so that ~he proper inferences can be made. It was

therefore decided to make map of the area that can be used in

the field to locate villages, roads ridges and oth(:r local

feat ures . The sc map 8 are pre pa 1"edIn th(' sea 1C 0 f 1: 50 .CI 0 0 f 1 a lTl

topo sheets of Geological Survey of IndIa. A network of square

grids; in which each square had 2 ern sides was drawn on the Dlap

-15-
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and the X and Y co-ordinates were labelled with alphabet and

numerical markings. Thus the map was divided into 1600

identifiable squares each representing 1 Sq.Km. and which could

be used to locate and mark sites of sample collection I of

location of interesting flora and faunal species, for selection

of sample areas for biomass studies and a host of other useful

activities. Random sampling was required for certain studies

involving distribution patterns of flora and fauna. These

random sampling sites were selected. on the map: using stratified

random sampling techniques, and then the actual sites were

located in the field during field trips. Map 1 shows a reduced

size map of the study area with the grid network. Besides field

work; these maps proved highly useful in analysis of ecosystems

of the area, de/elopment of ,management strategies and action

plans for both the right and the left banks and determination of

optimum land use patternat different locations.

FIELD TRIPS

A word about the organisation of the field trips should

help to understand the manner in which the field data was

collected. The trlps were organised with jeeps as the main

transport vehicle. Normally each trip 'had a minimum of six

investigators and two support personnel in a jeep section. Each

5ec tion had a tIe as ton e prin e ipal in vest igat 0 r fro m e i the r

botany or zoology and at least one experienced research

assistant from the supporting counter discipline. The duration

of the trip varied from three days to a week; and Some times

when the work justified it two sections of the jeep were

included in the same field trip.

Many times the field trips of tlle 'Eeo-environment project

and those of the 'Wild life management project were run

-17-
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concurrently enabling the groups to react with each other in the

field and also enabling data collection of bio-inventory.

biomass, and ecosystem classification to be gathered alc~g with

that of the wild life on the same trip.

Several times, because of the requirements of t~.e Wild

Life group. night trips were also orcanised in which mec~ers of

the other groups also participated. If an interesting finding

or phenomenon was located by some investigators, they rerorted
it to other members of the team either in the field or in the

departments and the situation could again be investigated

further by going to the same site again with the help of the

maps. It was equally possible to investigate and reconfirm or

reject doubtful data. In all more than 70 such trips involving

2000 man day s we r e con duc t e din the s t ud y' are a t y t Iie
Eco-environmental' group, for the collection of data.

•

FLORISTICS AND VEGETATIONAL STUDIES ON TilE SARDAR

SUBMERGENCE AREA AND ITSENVIRONS IN GUJARAT

SAROVAR

A thorough survey of the Sardar Sarovar Submerger.ce area

and its environs has been carried out with a view to assessing

mai.nly the present status of vegetation: floristic composition

and the presence of any rare or endangered plant species. It

has been observed that the submergence area and catchment area

on the right bank of the proposed reservoir exhibits a highly

degraded ecosystem. Small patches of forest is observed at few

places in Right bank Extended Areas (REA). In contrast to this

the Left bank area (Shoolpaneshwar Wildlife Sanctuary) exhibits

a good forest cover. The m~dn forest types are Moist cixed
deciduous and Dry deciduous. A total of 593 plant species

belo ng'tn~ to fun g i ( 18), b r yo ph Yt e s ( 6 ), Pt e rid 0 ph y t e s ( 5 ) and
angiosperms (56/.) are recorded from the entire study area. In

addition Phenological and Ethnobotanica1 data arc: a1 so
collected .

-18-
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in the Sanctuary area. This

sti]] has the potC'l1ti",l to

if properly Inanaged.

past are ob~crved in small numbers

clearly indicates that the' area

support a rich vegetational cover,

r('centthe

and6 U c has l)j] ] e~!~ p ~_nt llt)'_n ~ '
the relnnants of a cood forest il\

few plants
wid ch are
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The 2i years extensive survey in the study area ci.c not

reveal the presence of any endangered or threatened e:-.cemic

plant species. A few plant species viz. _?~_t_ea ~~no __?L~~'_ma_

(yellow variant) and R~der_f?..?_cher'!. .?0'l-~~arJl~ which are rare in

Jistribution in the study area have been introduced into the

M.S.University Botanical Garden and they are a]se been

propagated t~rough tissue culture.

ESTIMATION OF FOREST BIOMASS IN TilE SARDAR SAROVAR ENVIRONS IN

GU.JARAT

The forest biomass production in the Narmada Cat.cr.cent

area in the vicinity of Sardar Sarovar in Guj':lrat State hCls been

estimated. The data on biomass production Ililve sllown f:r('{)t

varl.ability on both the banks of the river. The reasons bE:ing a

great variability of interaction of various edaphic, abiotic and

biotic factors. On the basis of biomass production of these

forests and various interacting factors these systecs are

classified into 7 ecogrades. They are put in three broad

groups.

I. High biomass production (60 to 80 T/lla) (E.G. 1 i.. 2)

restricted to core area of the Shoolpaneshwar wile life

sanctuary. These areas are characterised by well drained

fertile soil) rich with wildlife and low man induced tiotic
stresses.
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II. Medium biomass production areas (30 to 40 T/I/a) (E.G. 3 £.,

4) on northern and southern side of E.G. 1 & 2 forest

areas have medium stresses are well drained and have

potential to be improved.

\

I I 1. Poor to very poor biomass production (7 to 20 T/I/a) (E.G.

.5.6 & 7) have high biotic and edaphic stresses. Forests

are poor and degr~ded. They cover larger area near Sardar

Sarovar and small patches on the E & W parts of S\-,'L5 on

the left banks and very large area on the right bank.

E.G. 1 &'2 covering about 300 Sq.Km. area acc ::>unts for

about 70% of the forest phytomass produced in the' ent ire

area (1599 Sq.Km.) on both the banks. All the system have

t.he capacity to revert back again towards progressive

accelerated man induced ecological succession with proper

~anagement. Chances of success area very bright with the

huge impoundment of water in Sardar Sarovar.

Suggestions are made for the eco-enhancement of the

forests in the Narmada Catchment Area in Gujarat State.

!II

c

FAUNA OF SARDAR SAROVAR SUBMERGENCE AREA AND ITS ENVIRONS IN

GUJARAT

'Ihe 2! years studies in the area have revealed the

presence of a good number of animal species. The diversity of

animal species is more in the left bank (Shoolpaneshwar wildlife

sanctuary) compared to the highly deteriorated right bank area.

The ta:-le - 1 shows the number of different animal spc:cies

locate~ and identified from the study area.
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Table - 1:

Annelids

Crustaceans

Myr ia pod,s

Arachinids

Insects

Molluscs

Vertebrates

4spp. Fishes -- .spp.

3
spp. Amphibians-• C

spp.

3
spp . Reptiles -:cspp.

57

spp. Birds .
spp.- .• I ~

-210

spp. Mammalsincluding--c;:

spp.

9

Wildlife
inthe

spp. Shoolpaneshwar
sanctuary

The presence of some~ i.nteresting animal species St;ch as

Ra na ke r_~l,~_ns}_~, ~il}_o~l~ E_'::IJ __~~_~ (Amph i b i a n s ) . He:: c; son· s

Frogmouth, Heartspotted Woodpecker (Birds) and a fe~ ~ild

ani mal s s u c has Bar kin g de c r , Ru sty s pot t e d cat sma ;: est he

Shoolpancshwar wild life sanctuary a high priority ;-. .::ture

conservation area.

During the study period we have not found any :cre or

endangered animal species in the study area.

WILDLIFE, FOLIAGE AND

SHOOLPANESHWAR SANCTUARY

WILDLIFE

WATER RESOURCES FOR WILDLIFE IN

The w i 1d 1i f est u die sin the s t u d y are :1 C (1 n d 1IC t e r: ~ -.- the

wildlife s t u dye r 0 u p f n d i c a l ('s t hat l h (' 1111111h l' r of w j 1 f: ~ :: ~ e J s

very negligible in the right bank and submergence a:-e.::os of

Sardar Sarovar. In contrast to this the Shoolpi1neshwar '~':::-::life

san c t u a r y 10 cat e don the 1eft ban k {'mbod i ('S :1 goo d n 1~ ::'. ~ f: r 0 f
wild animals. Table - 2 depicts the different wild ~:::'!Jals

10cat e d and ide n t i fie d d u r i n g the wi 1d 1 i fee (' n s use 0 n d .~-: t E d by
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the For C fit de par t 1\Ie n t j 0 j n t 1 y wit II t IIe wi J d ] j f est u d y ~: ~'u pin

_) the Slloolp<:Incf;hwar wiJd Jill' f;:JJlctUiJry .111<1 in the c.c.~~h(;lcnt

areas of Sardar Sarovar in Guj<:lrat.

f 0 Ll AGE AND WATE R RES 0 UI{ CE S FOR \oJ 1 L l> L1 FE 1 N S II () 0 L r :. '. :-S II h'A R

SANCTUARY

In general the availability of Hater in the Shoolf-=-:",·<:'shwar

Sanctuary is sufficient, especially in the vaJ leys tc 5UI'Port

the existing wild life. In some good forests in some cf the

core areas (Vav) Chopadi, Namgir, Haghumar), Scarcity c: ,..;ater

exist during summer season and the animals have to move 2. long

distance through thin vegetal cover to reach richer soc:-ces of

water. Efforts should be made to provide additional F::::-ennial

sources of water by desilting the existing check c",,-=s and

deepening the impervious rocky pits in the river ::e-ds to

increase their water stol'ap,c cap<:Icity dUTing the .lean C:C';l~on.

Foliage availability in different forest ecogrades and ~pecies

preference by herbivores is listed. '

WEED CONTROL IN AQUATIC SYSTEMS OF SARDAR SAROVAR ESVIRONS

IN GUJARAT

The ear lie r s t u die son the Ec 0 log y and En vir 0 c.--::.Eon t 0 f

Sardar Sarovar Narmada Project (1983) give an account of aquatic

weeds met with in the present study area and its envirG::5" The

two gregarious species with high' colonization potenti~: \-"hich

are likely to infest the reservoir and the car.~:'s are

waterhyacinth and .J>.~tii!.' These weeds are not present in the

study area. However, their presence has been observed :':-. some

are a s c 10 set 0 the dam sit e . 1 n f est a t 1011 0 f res e r ',,'::':. ran d

l1lCilS'_::-~S for

required.
..

canal by

Hence it
checking

these weeds therefore can !ak£>

is necessary to have suitabJ{'

the weed menace as and -•.:hen

-23-
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differE-nt methods available

biological control using

. - 9-

to control the

host specific

aquatic

insect

weeds thl'

a IIdot ht.' r

Experiments were therefore conducted to evnlu.ltc

organisms

backlashes.

is relatively cheap and free from ecological

the efficiency of weevils in the control of waterhyacinth undt.'r

local conditions. The weevils Neochetinn eichhorniae and ,..'
bruchi have been found capable of distroying waterhyacinth

tot a 11)' under experimental conditions. Therefore: it is
possible to use these insects to control waterhyacinth without

fear of any adverse effect.

STABILIZATION OF SARDAR SAROVAR PERIPHERY IN GUJARAT

10 maintain and prolong the efficiency and life of Sardar

Sarovar, it is absolutely essential to control soil erosion in

the catchment area .. and minimise silt::-ation of thp reservoir by

6tabl1iziation of the •.Ill d (' (' (J' C' 11 Ii ;111 C' 1'11I1.' II' /If t II"

ecosystem. Researches and reviews during the past quarter

centuary on the significance of vegetation clearly support the

con c 1 u s ion t hat v e get a t ion has net s t <l b j 1 j t Y e f f e c ton C C' s t

·s.10pes . Biological stabilization treatment is inexpensive ar.d •
more efficient but takes lonr,er time to yield appropriate

results. Dense growth of bamboos mixed with perennial grass(?s.

o the r her b s, s h rub san d v e get a t i vel y pro par. <l tin 1~ t r (' e s pro ",'ide

quicker results, List of sucll plants are recollll11pndcd. There is

great need to initiate researches for desiltation of large, dar.,

reseryoirs.

MANAGEMENT STRATEGIES AND ACTIWN PLANS FOR TilE DEVELOPMENT OF

SARDAR SAROVAR ENVIRONS IN GUJAKAT

Ihe studies has concludeu that ther(' i s c () n s j d p l' -:1. J (.

o fen v j r 0 n m(' n t ;11 !.i y ~;t e /11 f, () f t h (' ~;t lJ d Y <1 r co ,1 ;} :: (~

prese"t trend is in the retroerade direction . ••



the

of

It

•

•

-)0-

trend has the potent:lal to completely cancel the b('nefits to

S 0 c :I.e t y 0 f pro ~ reS son i n d U 1; t r i il I fie J d S j and s h 0 u 1d be" i E \0,' e d

with concern j hence preventive and corrective pro~:::-a~we

the l' C for e s h 0 u 1d b c u n d crt a ken w:l tho u t del il y . 1nor d t.- r t 0

restore these damaged environmental systems of the study arEa it

is necessary to pay attention to both the int=ernal as weli as

external factors that infJuence the performance of t:-:cse

systems.

The initial steps in the restoration of these ecosysteos

involve elimination of outside system loads on them and

determination of the nature of the role to be played by

renovated ecosystem i.e. to classify the region by its

top 0 g l' a phi c , h y d l' 0 log i c a 1- . and 0 the l' c h C1l' act e l' i s tic s a s t 0

whether it is suitable for forests, grass land, farm cre ~5 or

other uses. Any damaged ecosystem \oIill tend to restore faster

or better if it receive's - h('Jp from lltllf'r !;y!;tf'IIl!; fro,,- tl,1'

o u l sid (f. Ill!t Ii0 \01 e v L' r, g r e il t l he Iic .l p f I' UIII 0 1It sId l', i t car. n '.)t

operate an ecosystem in a steady-state equilibr:lllm. That. can

o n 1y b e c l' eat e d i f the e c 0 s y s t e m i n que s l Ion C ;1 n g c n c r ;1 t (' (",!1(\ U r h

harvests of products, services and goods to exchange \o,'j tll

outside systems to serve its varied needs and tlds has to bp

done year after year without destroying the system's production

potential. Preferably it should also involve cash transactions

in which the money earned by the system [',oes to the syster:: and

is used by it.

After this exchange relationship between ecosystem cf

study area and those outside is well developed; the residects~
the study area should have enough r('sourc('s to mdintilin .'1n

adequate resecdinr, pror,ramme and to sw:ltch ovpr to fucls ctht::-r

.than wood. The switch over is necessary to assure sustafr,atle

development of these ecosystems .
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...

-11-

1. The study area and all its parts are energy defici",:-.t in

ter~s of both conventional and non conventional enerrY'

2. The study area'S dependance on wood as a source of .::-.ergy

would have to be reduced to a considerable> extent :..:: the

region is to flnurish in ecological terms.

3. Considerably more energy will be needed in this regic~ if it

is to be developed in a manner that will integrate :-.ature

conservation, economic development and social change. This

aspect should be paid attention to when development rlans
are formulated.

4. Nod 1f i cat ion 0 f the h y d r 0 lor. I c ale y c.1 e :11\d c 0 1\tl" 0 1 -.

water regime are two principal requirements fc~

bet t e r mc n t 0 f t h c ceo log I c a ] s y ~ t (> III 0 f t h (' :1r e;1 .

the

the

5 . The Dlanagemcnt of

basis and water

practicable.

sucll ,Ill

districts

efforl

S II (I \l 1 d

~;h (l u 1 d b (' 0 11 Wat,' -

" I> f tJ r III(' <I a s ,I:'::

~It('d

.•.•·11('11

6. Both vegetational approach and building of structures s:.ould

be employed to keep small streams and water courses r~~ning

for longer periods of time during the year.

Fi3ally the management strategies and action ?lans

outlined in the report here indicate th.,t developmc--,t and

enviroE::.ental progress are not necess.1rily :1g[llnst each r:ther.

] tis t: (' w r 0 n g ~k j n d 0 f d (' v e ] () pili (' 1\ t t It:l I l" r (' :1 I ('~; ('11V I r (, :, :- ,. 1\ t a ]

dam age t:J r 0 ugh n e g 1 e c tor t h r 0 ugh h [I r Inf ul po] I c i e s .
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•

•

•

"

.
Shri R. Ra~a.ani, Union Secretary, "inistry af

Environment & Forests and Chairman of th. Enviran••nt
Sub-group of NCA welcomed th. Member. and Invitee. to
the 17th meeting of the Environment Sub-group. The list
of participants is enclosed at Annex.XVII."in-l.

Discussion an the agenda items was taken up
thereafter•

.' .-,
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It_ Na.XYlI-l (91) I CONFIRttATIONOF TIE "INnES OF THE 16TH
tEET I'"

Minute. of the 16th meeting of the Environment Sub
Group of Narmada Control Authority were circulated to all
members and invitee. separately vide letter Na.34(16)/93/l66
dated 20.1.93•

•

••

The minutes
modifications:

were confirmed with the following

Under It.- XVI-l(B6), the fallowing was added I

1. Dr. Shekar Singh stated that his view paint is
that, the bar charts showing progress of imple
mentaion of Environmental Safeguard Measures in
relation to construction of civil works on SSP,
should also show the yearwise submergence and the
resulting works required on yearly basis. It was,
however, noted that even though, his view point is
not reflected in the minutes but the NCA had made
arrangements for accommodating the views expressed
and a copy of the map indicating the yearly
submergence as per RIS 1989 was made available•

2. Dr. Shekar Singh referring to compensatory affores
tation works being done by Govt. of Gujarat in
Kuchchh Distt. express8d that affore.tation work.
normally should be taken up within the same
ecological zone•. Chair.an, de.ired that, if
sufficient nan-forest areas are available for
plantation within the impact areas, such areas
should betaken up for compensatory afforestation,
not only for the SSP but for all projects •

2
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It•• No. XVI 1-2 (92) I REVIEM OF ACTION TAICEN ON 11£ DECISIONS
OF THE PREVIOUS· ttEETINS

eansideration of Policy Issu•••

1. Extention of Tt•• for Enviran-.ntal and
Approval [It•• Na.XVI-2(83) (b)].

Forestry

•

•.

..

Chairman observed that there are slippages, in the
areas to be impounded within the territories of
Maharashtra particularly in the areas of catchment
treatment. Besides keeping in view, the progress of the
various works,he felt that Sub-group should recommend to
the SSCAC and NCA that there cannot be any impoundment
this year.

Mr. M.K. Jiwrajika, DIG(FC), MOE&F stated that
there is no serious attempt for taking up the catchment
area treatment works either in Maharashtra or in Madhya
Pradesh and real Soil Conservation works are yet to
commence. Dr. A.K. Malhotra" Member (E&R), NCA stated
that in Maharashtra, even though posting of the staff
in the field is yet to take place he has some
information that nursery seedlings are raised, so that
as soon as the staff assumes the charge, works can be
taken up in the coming monsoon.

It was also informed that as per RIS 1989 at RL 61
mt, only 49 ha of land is coming under submergence in
Maharashtra and in Gujaratalsp only few villages are
coming under submergence and that in M.P., there would
be no submergence till 1994-95. The situation was
further explained by E.M., NCA by showing on a map,
the extent of submergence and chainage of submergence on
a map to the Chairman.

Chairman expressed that MOE&F is yet to take a
view on the request made by NCA for seeking extension of
time for certain studies. He desired that a clear
pictorial view should be given by NCA showing the
original schedule of construction in relation to the
studies promised and the preparedness of the studies in
relation to the Revised Implementation Schedule of 1989 •

3
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2. SUb_issian of Catch-.nt Area Tr.at-.nt Plans for f~ly
draininQ critically d~raded Sub-N&t~eds. [It•• Ma.
XVI-2(87) (2)].

Mr. Lowlekar, CCF, NVDA informed that they are
delineating the forest areas and non forest areas in
tapa sheets of the Survey of India. To complete this
work they need to take up 180 tapa sheets out of which
they have completed 19 tapa sheets upto date. Chairman
told them to expedite this work and submit the work plan
within three months.

Chairman wanted to have similAr information from
GO"; however, as none·was present, he desired that G~
may be conveyed that if, adequate attention is not paid
for preparing the plans for the areas under reference
and it is allowed to spillover to the next year, it may
infringe Pari-Passu clause.

He further desired that GOM and 60MP may like to
speed up the works and submit these plans as early as
possible.

3. Ti•• Fr••• for Environmental Studies (It••
Na.XVI-2(83) (b)] •

Sub-group noted the content of the preliminary
report of Pun. University annexed with agenda papers.
Hawev.r, " Chairman"d••ired to know, what will happen if
the Pune University come. out with the different
recommendations in their final report? Further, it was
painted out by Prof. Ramaseshan that the report under
reference, as it is apparent, hA. analysed the works
within the submerg~ce area and in future, interia
reports may concentrate an ather Areas. Therefore, the
recommendation may not vary much.~However, he desired
that the methodology adopted while preparing the report,
may be clearly indicated in the beginning. Chairman
desired that the discu~sion an the quality of the
report, may be done under separate agenda to fallow
later under flora & fauna.

4. CoIIt EIItl_t_ far p.-.parattan of Ac:tlan PI•.• ..,..
I•••I-.tatlan of EnvlranmwntSafeQUArd •••• -.a~ tit ••
Na.XVl-2(83) (4)].

Sub-group reyiewed the cost estimate presented and
expressed concern oyer delay in 1illinQ up the Qaps. The

4
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Chairman observed that, despite the fact that the issue
is being raised for the last 2 ••ettng& the gaps still
persist, he therefore directed that all concerned should
be approached immediately to furnish the infor.ation
urgently. He desired that the cost e.timates, may be
presented itemwi.e in a manner to give a feeling a. to
how much .mount is planned to be spent an a particular
item. This information will also be u••ful for f&nding'
the total spending for environmental .afeguards for SSP.
Chairman also expressed that even though the cost
estimates can vary from State to State due to variation
in topography, terrain, daily wages etc. yet there is a
need for detailed analysis of the data AS to establish
that the various ele~e~ts of the Action Plan are in
place and adequate. He further desired that .ince
the Environment Wing of the NCA is now fully staffed,
this work should be done by them and a clear picture
presented to the Sub-group. Site verifications, if
necessary, may also be planned.

Dr. Shekar Singh desired that..Health Aspect of. the
Command Area should be separated aut from the General
Health Aspects.

Chairman reviewed the situation and observed that
against Rs.2000 crores of the estimated cost of the SSP
Dam and Reservoir approximately Rs.200 crores is planned
to be spent on Environmental works, which is roughly 10%
of the total cost. It was further observed that
against Rs.4000 crores, which is required to be spent
on development of the canal and distributaries, an
amount of Rs.700 crores on Environmental works within
the Command Area is also proposed. He wanted a
comprehensive picture to be presented in the next
meeting•

5



It_ Ma.XVI 1-3 (93) • PRESENT STATlB IlF STUDIES/8URVEY8 AND
ENYIRCNENT ACTION PLANB.

Narmada Saoar Project

Govt. o~ Madhya Pradesh

GOMP stated that the plan for treating 2997 ha of
the catchment are., which was .ar~i.r taken up for
compensatory afforestation works, is already slated for
additional works like gully plugging, check dams,
diversion of channels etc. The esti.ated cast of th••e
minor works is stated to be Rs.50o-800 rupe•• per ha.
GOMP further reported that the CAT plan for the balance
area of 2089 ha was already covered in the plan
submitted earlier in June, 1991. However, this needs
to be confirmed.

60MP reported a progress of 11200 ha of treating
non-forest area till the end of February, 1992. DIG
(FC), MOE~F pointed out that during the last meetings,
GOMP had indicated that only 8000 ha at"'eais avail·able
for pl:tntations and it is a first reporting that an
at~ea of 11200 ha has been completed in all respect•
Chairman desired that the figures may be verified
before these are accepted as progress during the year.

Sardar Sarovar Project.

8avt. of Madhya PradtlWh

GOMP reiterated its stand to submit the micro
watershed plans for the directly draining, critically
degraded areas by the end of MarCh, 1993. It was
further indicated that the annual target shown in the
status report, may also undergo revision.

60MP r8ported, completion of treatmant works aver
8000 ha of non-forest are.s and further progress of
works in 1000 ha of the forest areas by the end of
February; 1993 and indicated that NVDA is n8Qottating
with ".P. Forest Development Corporation to give further
impetus to the CAT works in forest areas.

6
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Govt. of 6ujarat

Chairman observed that even thoUQh 60a is ahead of
its target an treatment works in forest areas, ~t there
is a slippage in the nan-forest areas and desired that
this should be made good·a. early as possible. In
addition, he also observed that reconciliation of the
figures is also pending for a very lang-time and should
be expedited by 606.

Govt. of Maharashtra _

Chairman observed that May be due to ather
pressing problems, no one has came to attend the
meeting from 80M. But in order to ensure that the warks
an the SSP are not neglected he desired that it should
be indicated to 60M clearly that any further delay May
amount to violation of the Pari-Passu clause as
indicated in the earlier meetings.

(ii) CallpensataryAffaretitation

Narmada SaQar Project

Govt. of Madh~ Pradesh

DIG (FC>, MOE&cF painted aut that. the
afforested earlier have not been deleted from
achievements under compensatory afforestation.
indicated that these are being revised.

areas
the

80MF'

••

60MP reported completion of works aver 34697 ha
of degraded forest and 6629 ha of non-forest areas. The
net cumulative progress after deleting 2997 ha of area
transferred to catchment area treatment, stands at
31977 ha.

Sardar Sarovar ProJect

60vt. of Gu..jarat

Sub-group noted the progress achieved by GOG •

Bovt. of Maharashtra

No one attended the meeting from eOM, therefore,
the progress could not be discussed.

7



Narmada Saaar Project

Govt. of Madhva Pradesh

GOMP informed that it has received modified
proposal from Jawaharlal Nehru Krishi Vishwa Vidyalaya,
Jabalpur on 12th March, 1993, which is under scrutiny of
NVDA. GOMP further reported that the command area survey
report on ground water, is under completion and it is
expected to be available shortly.

Sardar Sarovar Project

Govt. of Gujarat

Dr. Mahesh Pathak, Executive Member of the Narmada
Planning Group (NPG) informed the progress of various
studies commissioned recently by the 60G and stated that
as all these studies were forming a part of the
Performance Benchmarks delineated by the World Bank, the
interim drafts of these studies would be available by
tha end of March. He further informed that m3ny of th~se
studies are being examined with the help of the
international experts, with a view to incorporate all
possible suggestions.

Chairm~ emphasised the need.for including studies
on growth centre., development and maintenances of
rOAds, integrated pest management, coamon property
resource., studies an household, water table etc. He
pointed out that the developMent of the growth centre
should be decentralised as not to choke already crowded
areas in Gujarat. He expressed that all the•• points
should also be adequately addressed. H. further
emphasised the need for proper-land use planning and
expr••••d apprehension that in the absence of
enforcement of directive on cropping pattern, some
farmer. may start cultivating the crops liks sugarcane,
which may result in shortage of water for irrigation to
tailender farmers. He quoatad in.tances fro. Rajasthan
Canal where in some pockets farmers are now cultivating
the sugarc~. on'the grand of availability of water. He
str••••d upon the n.ed for enforcing the cropping
pattern may b. through some legislative measures, if the
need b•• Executive Member, NP8 painted out that in
GuJarat, wat.r is planned to b. provid.d an volumetric
basiS, which would b. insufficient far the crop like
sugarcan•• V.t, tn view of the ability of the rich

B ..
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farmers to supplement resource. by exploiting ground
Mater, he agreed to examine the issue. However, "r. ".8.
Mehta, CCF, SSP informed that Irrigation Act ts an the
anvil and the problem can be addre.s~ to, to safeguard
the interest of poor farmers. Chairman de.ired that to
the extent possible, cropping pattern .ay be tailored to
the.proper land u.e. The Executive "-mber, NPG, hawever~
pointed out that the crdpping pattern is the function of
AQro-Climatic zoning and hence optimum cropping pattern
in the command area suiting to .ach zone is already
recommended.

Chairman expressed this is a golden opportunity to
make the SSP a model project by integrating various
developmental programmes in the command area like
fisheries, hydro generation etc. through community/local
participatory approach.

Bovt. of Rajasthan

Dr. Nalini Bhatt, 30int Director, "DE~F indicated
that the report submitted by GDR was found to be
inadequate and Bovt. of Rajasthan was directed to take
up the studtes on the lines being taken up by GOG. GOR
infor.ed that they have entered into a dialogue with
WAPCOS for taking up the studies and the matter is under
negotiation•

Uv)Survey of Flora, Fauna and Carrying Capacity Studt•••

Narmada Saoar Project

Govt. of Madhya Pradesh

BOMP indicated that due to inability of the
officials of Zoological Survey of India, Botanical
Survey of India and Wildlife Institute of India
organisations, to attend tHe meetings called by NVDA to
discuss the report produced by Friends of Nature
Society, Bhopal, it was not possible to develop action
plans. However, now these officials have been sent a
copy each and their comments are invited on the same.
Response from these officials is yet awaited.

Sardar Sarovar Project

Bovt. of M~dhYa Pradesh

eOMP indicated that due to
Director, SFRI, the quarterly report
1992 is yet awaited. Dr. Shekar Singh
the felling plan prepared by the SFRI

'9
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Govt. of Maharashtra

Chairman invited the comments of Prof.Ramasheshan
and Prof. Katty on the observations made by them on the
reports of School of Environmental Science, Puna
University annexed with the agenda papers. Prof.
Ramaseshan desired that the technology adopted for deli
neation of the slopes 1s very crude and the GIS package
has the capability for measuring the slope and aspect in
a cohesive way. He further stated that it is mentioned
in the report that all vegetation indicated through the
satellite imageries is taken as forest, which is not
correct. However, Specialist (Env.), NCA explained that
the Pune University has requested Survey 01 India for
furnishing of the aerial photographs avallable with
the•• He further informed that a project proposal for
interpreting the data on the forest quality, quantity
and density etc. framed by Indian Institute of Remote
SenSing, is also under consideration of the Pune
University. In addition, the ground verification is also
being taken up by them. Prof. Katty de.ired that· the
methodology adopted by the Pune University, should be
prefixed to the final report. Chairman desired that the
observations of the members may be communicated in
writing to the Project Director and if possible, a
meeting can also be arranged•

(v) Arch.-alagic.l • Anthrapolagic.l Surv.y

ArchaeolOGY

6DMP informed that the State Department of Archaeo
logy has submitted the action plan for salvaging/
relocation/exploring the monuments, SCUlptures, mounds
of archaeological importanc. in the month of February,
1993. A copy of the sa_ is being sent to NCA And I'1OE&cF.
~ further informed that as per the said Action Plan
the total expenditure on dccumentatian will be 60.37~
lakh. (R••20.1~ for SSP and 40.25 lakh. for NSP/
Omkar••hwar/l'1aheshwarnprajec:t)and the expenditure an
shifting monuments/sculptures, ••tting up of museum i•
•sti.ated to b. 212.84 lakh. The Action Plan is b.ing
.xaain.d in NVDA.

Anthraaoloay

NVDA h•• initi.ted exploratory studies in all the
17 vill.g.s caaing und.r sub••rgenc. in the first ph••e
by at ••• caeprisino (i) Director. Trib.l Welfare of
NVDA (ii) JD (R••••rch) of Trib.l R••••rch Institut. and
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(iii) Sacialogist/Research Officer of NVDA under the
guidance of Dr. N.K.6auraha of Sagar University
(Sociologist) and an eminent anthropologist Dr. K.C.
Dube, IAS (Retd.). This team was assisted by trained and
experienced Research Assistant~ and Field Investigators
from Tribal Research Institute"and the State Tribal
Welfare Deptt. The team visited most of the villages
coming under submergence and a number of relocation
sites in 6ujarat in the months of January and February,
1993 and have completed the field studies. The report
is being drafte~ by Dr. K.C. Dubey and is expected to be
received by 20th March, 1993.

Executive Member, NCA briefed the members about
the studies being conducted by Dr. W.9.K. Phillips,
which is forming a part of the Performance Benchmarks
delineated by the World Bank. Sub-group noted the
progress.

Narmada Saoar Project and Sardar Sarovar Project

In order to confirm the findings of the 651, CWPRS,
Pune has been assigned the work. Preliminary field inve
stivations are scheduled for 16 & 17 of"March, 1993. The
proQress will be reported during the next sub-group
meeting.

(vii) •.•••lth Asp.:t
Narmada Saoar Project and Sardar Sarovar Proiect

Bovt. of Madhya Pradesh

60MP indicated that the report an Liminological
aspect has been received frqm Rani Durgavati University
Jabalpur and that the other 2 Universities ~re compiling
the report.

Interim report of the Gandhi Medical College has
also been received.

Bovt. of Buiarat

GOB reported that the review an health aspect as
delineated in Performance Benchmark is under progress. A
draft report will be available by the end of March,
1993.

11



6ovt~ of Mahara.htra

No representative attended from eOM and the proQre
ss could not be ascertained.

6ovt. of Madhva Pradesh

Executive Member, NCA informed the Sub-6roup
the CICFRI have submitted-draft report, which is
finalised. Copy of the report, when finalised will
made available.

60vt. of 6uiarat

that
being
be

on
Dr.

will
NPG

GOG reported that it has commissioned, studies
fisheries development in the estuary and command.
Shekar Singh desired to know whether the report
also cover the ecological aspect. Executive Member,
informed that all the aspects have been covered
greater details in the estuary reports being prepared
NPG with the help of international consultants •

Govt. of Maharashtra

in
by

•

No one was available for
Maharashtra State•

discussions from

•
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I t_ No. XYI 1-4 (94) I WORLD BANK ASSISTANCE AND PEAFORttANCE
~S ON ENYlRON1ENTM. ISSUES
[I~ NO.XYI-4(89)]

Sub-group noted the progres~ of th. works
carried out to meet the Performance Benchmarks by
SSNNL and GOG.

13
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It•• Na.XVII-~(~) I ANY OTHER lTEtt

Dr. Shekar Singh raised the issue of the additionAl
forest land requested by GOM for rehabilitation purpose and
desired to know the status of the same. Chairman informed
that the MOE~F had not agreed to this decision. Ministry of
Water Resources has been informed accordingly. GOM has been
directed to examine the proposal again with a view to
purchase the private land for the purpose of R&R.

14
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DATE & VENUE OF NEXT MEETING

The next meeting of the Environment Sub-group of NCA
is proposed to be held on 29th May, 1993 at 10.00 A.M. in
the Committee Room of Narmada Control Authority, Vishal
Tower, Indira Complex, Navlakha, INDORE-452001. The meeting
will be followed by field visits, where catchment treatment
works are going on.



.-.--- ..-.- ,...

AnneM.tUn-XVI 1-1.

LIST t'F PARTICIPMTS ATTENDED TI£ 17TH tEETINB OF
ENVlRONl1ENT BUB-8RD.P t'F NCA HELD ON 16.3.93 AT 12 NDI1N

AT PARYAYMM BIRMAN, ceo CClFLEX, NEW DEl..HI.

S.No. Name & Designation Office/Deptt.
------------------------------------------------------------

Shri S.8. Lowlekar Member (E&F), NVDA.

Shri M.8. Mehta C.C.F., SSP, Vadodara.

Shri A.V. Gururaia Rao Chief Engineer, SSNNL.

Shri T.N. Chaudhary A.D.G., ICAR. f

Specialist (Hydrology & Sedi
m.ntat~on), NYDA.

Director (R), NCA.

D.O. (£ov.), CWC.

Technical Officer, Deptt. of
Environment, Rajasthan•

Director (CE), ASI.

Director. Consultant Uneecs
Pvt. Ltd., New Bombay.

Specialist (Env.), NCA.

Executive Member, NCA.

Addl. Secretary, Ministry of
Env. & Forests.

Prof. C.E., lIT, Kanpur.

Project Director, IIPA.

Secretary, Ministry of Env. &
Forests - CHAIRMAN

Dr. Pawan Kumar

Dr. Afroz AhmadShri C.

Mar:ga.bandhu

Shri R.K.

Behre

Shri O.K. Kaushik
Shri K.P.

Gupta

Dr. S. Ramaseshan

Shri M.K. Jiwrajika Ministry of Env. & Forests.

Smt. Nalini Bhat Jt.Director, Ministry of Env.
& Forests.

Dr. A.K. Malhotra Member (E&R), NCA.

Dr. Mahesh Pathak Executive Member, NPG.

Dr. Shekar Singh

Prof. R.K. Katty

Shri N.V.V. Char Secretary, SSCAC.

Shri R. Rajamani

Shri D.C. Debnath

Shri N. Suryanarayanan Commissioner (PP), Ministry of
Water Resources.

Shri A. Bhattachara
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2.

!
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MINUTES OF THE 18TH MEETING OF ENVIRONMENT SUB-GROUP
HELD ON 28TH "AY. 1993 AT 10.00 A.".

IN PARYAVARAN BHAWAN. NEW DELHI.

Shri R. Rajamani, Seoretary, Ministry ot
Environment & Forests and Chairman of the Environment
Sub-Group ot NCA welcomed the Members and Invitees to
the 18th meeting of the Environment Sub-Group. The list
of participants is enclosed at Annex.XVIII.Min. I.

Discussion on the agenda items was taken up
thereafter.
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Ite. No.XVIII-l(98): CONFIRMATION OF THE MINUTES OF THE
17TH MEETING

Minutes of the 17th meeting of the Environment Sub
Group of Narmada Control Authority were circulated to all
members and invitees separately vide letter No.Env
34(17)/93/973 dated 27.4.93. Government of Gujarat vide
their letter No. SSPA/ENV/NCA/MEET/230-31 dated 15.5.93
offered the clarifications on the minutes. These were
circulated to the members. However, Chairman observed that
as the issue raised is only a clarification,therefore, no
change in the minutes is required. Therefore, the minutes
were confirmed as circulated.

2
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ITEM NO.XVIII-2(97 ): REVIEW OF ACTION TAKEN ON THE
DECISIONS OF THE PREVIOUS MEETING.

Consideration of Policy Issues.

1. Extension of Ti•• for Environ.ental and
Approval (Ite. No.XVII-2(97)1)~

Forestry

Chairman while reviewing preparedness of the
environmental studies in relation to the oonstruction works
on project, reiterated that the pari-passu clause is °to be
so operated as to complete all works in the areas
commensurate with submergence which is an indicator of the
progress of construction works. In order to get a clear
view. Chairman desired that the progress of works on each
component should be synchronised with submergence and shown
in the form of a chart accompanied by an explanatory
statement. He further desired that this statement should be
made available to the members atleast one week before the
next meeting. In reply to a question from Chairman, Shri
N.S. Parasnis, CCF Govt. of Maharashtra, informed that
flora and fauna studies in the areas likely to be affected
by the submergence are completed and that felling plans have
been prepared by the School of Environmental Science, Pune
University, Pune for safe migration of whatever little
wildlife is present in the submergence area. He further
informed that the tell ing is going on i~_mthe_~r~~s likely to
be affected but also stated that demarcation of " corridors"
for safe transit of wildlife has not yet been done.
Executive Member, NCA informed the sub-group that in view of
the decision taken by the SSCAC, construction sluices will
not be closed till December, 1993, therefore, there will not
be any permanent submergence, despite the Qack water etfect,
in any areas in the coming monsoon. However, ohairman
pointed out that since neither Chairman of the Sub-group nor
his nominee is represented on the Board of the SSCAC
therefore it is neqessary that the SSCAC should take a
decision on closing of the sluices only in consultation with
the sub-group and that the Environment sub-group on the
issues as they relate to Environment should have a say on
the decisions to be taken by the SSCAC. In order to
recommend the measures needed for avoiding any infringement
of the pari-passu clause he suggested formation of a team
for taking up the field investigations. Prof. Ramaseshan
stated that the Geographic Information System (GIS) is a
powerful tool which could be utilised gainfully to study the
present and projected land uses with related implications
for the management of natural resources. A critical issue,
however, is the collection of reliable data without which
this tool would be ineffective.

3



Chairman desired that a committee may be constituted of
the members who are willing to spare time to visit the
area(s) which are likely to be affected in the coming
monsoons.

Executive Member pointed out areas, on a map, which are
likely to be affected by the submergence after closing of
the sluices during the monsoon of 1994. These maps would be
made available to the Ministry. Chairman, however, directed
that closing of the sluices shall be deferred atleast by
another 3 months. He further desired that the clear felline
in the submergence area should be carried out in a manner
that migratory corridors are left out to provide for the
safe migration of the wildlife. He also recommended that
Pune University should be asked to submit their final
recommendations on affected areas by September, 1993. After
detailed discussion on related aspects following
recommendations were made by the Sub-Group;-

1. A committee was formed with Dr. S. Maudgal, Advisor,
MOE&F, Mr. Chengappa, CF in the office of Regional CCF,
Bhopal as representatives of MOE&F and three non
official members of the sub-group Dr. Shekhar Singh,
Prof. Ramaseshan and Prof. Katty alongwith Member (E&R)
and Specialist (Env) of NCA. The team is required to
focus on the following issues.

(1) Likelyimpoundment area by March,1994.

(i1)

Progressofcatchmentareatreatmentand
compensatory afforestation works.

(ii1>

Provisionofwildlifemigratorycorridorsin
Maharashtra

(tv)

Evaluatingthe progressoftheseworkswith
impoundment

forensuringpari-passu clause.

Team members were advised to visit the areas between
16th to 21st June, 1993. A detailed programme will be
issued' by NCA in confirmation of the above. The team will
discuss the issues on 21.6.93 at Narmada Guest House,
Kevadia/Vadodara and its findings in brief will be presented
to the SUb-group during its 19th meeting which is scheduled
to be held on 28th July, 1993 at Paryavaran Bhawan, New
Delhi at 12.00 Noon.

2. Member (E&R) of the NCA and Govt. of Maharashtra
officials should discuss all relevant issues with team
members of the School of Environmental Science, Pune
University, Pune to verify the studies being done by
them on carrylne capacity and mieratory corrldors and
request Pune Unlverslty to submit their final report by
September, 1993 •

.'
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3. Schedule of
considered
recommended
1994.

closing of sluices by December,
to be too tight and therefore
that the date should be shifted

1993 is
Sub-group
to March,

j

2. Sub.lsslon of Catoh.ent Area Treat.ent Plans for freely
draining critically degraded sub-watersheds. (Ite. No.
XVII-2(97) (2)}.

While reviewing the problems faced by State Governments
regarding the funds for treating extensive areas of
catchment, Dr. Abrol of ICAR suggested that Ministry of
Agriculture may be requested to take up on priority the SSP
areas in the state of Maharashtra and Madhya Pradesh as part
of their watershed development schemes. Chairman pointed out
that in some states there is legislation to compel the
farmers to take up the catchment area treatment works on
private farms and that in the National Watershed Development
plan there is a provision for a subsidy which could be
utilised for treatment of this area. He reiterated the
urgent need for submission of these plans which should
include possible funding arrangements and time schedule
also. The Govt. of Maharashtra and Govt. of Madhya Pradesh
indicated that the Watershed development plans for the
balance of the critically degraded areas will be available
by October, 1993. Chairman directed that the team which
will visit the areas in Gujarat and Maharashtra may also
later on go into details of these plans and consult the
concerned Collector(s) and other revenue authorities and may
put up their recommendations before the Sub-Group.

3. Cost Estl.ates for preparation of Action Plan and
l.ple.entatlon of Environment Safeguard Measures ( Ite.
No.XVII-2(97) (3)}.

While reviewing the environmental cost of the SSP it
was observed that for many of the survey/studies eventhough
some cost must have been incurred by the State Governments,
this has not been reflected in the notes submitted. State
Governments, however, agreed to submit this information
within a month. Some of the cost estimates/expenditure
presented in the agenda papers were updated and the emerging
picture is presented below.

5



ENVIRONMENTAL caST af SSP

RELATED TO UNIT J ~ 11 DAM ~ paVER HaYSE I

A) Exolndlturl by project authorities.

i) Cost of Survey L Studies (in lacs.)

S.No. Component
Est ••ate/Actual Exoenditure

GOG GOM GOHP NCA Tota I

1. Compensatory Affores- NA
hUon

2. Catchment Area NA

Treatment.

3. Flora L Fauna

4. Health

5. Archaeology/Anthro

pology.

6. Seisaicity L Ri.

Stabill ty.

129.2
100.3

NA

1.3
0.40

W
0.4

NA 2.43

NA

3.28

~

20.334
16

15.64

NA

30.00
18.89NA

59
35.73

NA

23.00
12.55

15.27 221.77
14.63 164.43

60.3
40.40

24.3
12.95

..--

il) Cost of I.ole.lntation (in lac.)

1. Co.pensatory Affo
restation.

2. Catchment Area
Treat.ent.

3. Flora L Fauna

4. Health (incremental

expenditure)for 10 yrs.

5. Archaeology/Anthro

pology.

6. Seis.icity L Rill
Stability.

Total:

1757
865

3509
1291

15
62

3800.0
91

156
18

129
271

2116 1800.000 5673
822.98

533.21 1910.137

2254.91

8835.05 ~.91
NA

441 1138

NA

NA l§.
62

210.15

148.73 4158
1.0

92

NA

ill 369
NIL

18

All
271 ...•

25879.34
4368.917

----------------------------------------------------------------------- ,.
• In addition several State/Central agencies have also inourred expenditure

various Environ.ental studies L laplementation alpects. Full details are not
available.

NA : Not available.
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ENVIRONHENTAL COST Of SSP

RELATED TO UNIT - III. CANAL' DISTRIBUTION SYSTEH

Co••and Art. Dtvtlop••nt
GOG GOR Total

i) Cost of studies (in lacs.)
Estimated/ incurred

ii) Cost of Implementation
Estimated/incurred

1257.15
NA

68500
NA

NA

NA

1257.15
NA

68500
NA

While reviewing the cost estimates for the works related
to canal and distribution system Chairman desired that 53
studies should be looked 1nto closely and grouped subjectwise
and the shortcomings pointed out. He requested Dr. Abrol to
look into the studies and to relate these to the need for

suitable cropping pattern, irrigation intensity etc. Chairman
desired that issues regarding the industrial area planning,
land use survey, road development, conjunctive use of surface
and ground water, integrated torestry, agro forestry may also
be included for sustainable development of the command area.
He further desired that Dr. Abrol may also like to look into
the studies on cropping pattern in the command area as per
ICAR norms. He also emphasised that the tarmer should be
educated and persuaded to accept the recommended packages
being developed by the project authorities. Dr. S. Haudgal,
Adviser, HOE~F suggested that the command aay be harbouring
genetic stock of some high yielding/hardy species of
cereals/fruits/vegetables which need to be identified and
protected, tor saving our bio-diversity, by taking adequate
measures in time.

Dr. Abrol pointed out that a number of studies have been
conducted on the agriculture aspects but these still remains a
need to synthesise the work done through proper coordination
and to avoid duplication. Dr. Pathak aereed to coordinate all
such studies with the help ot Dr. Abrol and Member (E~R) ot
the NCA. Dr. Mahesh Pathak informed the sub-croup that the
EIA on the intecrated development of the coaaand area which
synthesised all the studies till date i8 now coapiled and a
copy of the interia report wal 8ubaitted durinc the aeetine to
the Ministry ot Environment 'Forests and the NCA. He
requested that these reports aay be exaained and iaprovements
may be suggested.

7
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Chairman took a serious view of the absence of

representatives of the Govt. of Rajasthan and desired that
this should be communicated to the Chief Secretary of the

Govt. of Rajasthan. Referring to the reported negotiations of

Government of Rajasthan with WAPCOS for entrusting the studies

for the areas in Rajasthan sub-group felt that WAPCOS may not
be an appropriate organisation to undertake extensive studies

on the lines being taken by Govt. of Gujarat. Chairman.

therefore directed that Govt. of Rajasthan should get in touch
with Govt. of Gujarat who could advise the. suitably.

8
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Itea No. XVIII-3(98 ): PRESENT STATUS OF STUDIES/SURVEYS AND
ENVIRONMENT ACTION PLAN.

1) Phased Catchaent Treataent

Narmada Sa~ar Pr01ect

Govt. of Madhya Pradesh

According to the information supplied, All India Soil &
Land Use Survey Organisation. New Delhi has submitted
reports for all 9 sub catchments and these reports are being
scrutinised by the experts in NVDA. Result of analysis will
be available by 30th June. 1993.

Sardar Sarovar Project

Govt. of Madhya Pradeah

GOMP reported a progress of 13075 ha of non forest area
by the end of March, 1993. GOMP has submitted a revised
plan for the directly draining, high and very high
critically degraded areas in the sub-watersheds. According
to this plan a total of 73795 ha ot non forest area is to be
treated at a cost of Rs. 55.35 crores including the cost of
establishment. The forest area proposed to be treated is
59572 ha. Out of this 7642 ha area is not workable and
another 13930 ha area being fully stocked, would require
only engineering works. In the balance area of 38,000 ha
full treatment works comprisina engineering as well as
vegetative and afforestation works will be taken up at an
estimated cost of Rs. 33 orores.

Catchment Area Treatment work on 361 ha of non forest
area has been completed upto April, 1993 and another 1000
ha ot non forest area is expected to be treated during May
1993. In addition engineering works are under progress on
1000 ha forest area which is proposed to be planted up
during the coming monsoon.

Govt. of Gularat

Besides completing the target ot 16311 ha of degraded
forest. Govt. of Gujarat has reported a progress ot 363 ha
and cumulative progress of 1534 ha on non forest area also.

Govt. ot Gujarat has expressed the view that because
the catchment area within the Gujatat state i. extensively
8tudied and the entire area 19 planned tor treatment there

9
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is no need for further reconciliation of area figures with
any other organisation.

Govt. ot Mahar~shtra

Upto date progress was not made available to the Sub
Group.

ii) Co.pensatory Afforestation

Narmada Sa~ar Project

Govt. at Madhya Pradesh

Sub-group noted the progress.

Sardar Sarovar Project

Govt. ot M.dhya Pradesh

Govt. of Madhya Pradesh expressed its inability in
obtaining suitable non forest areas and therefore has
proposed that the afforestation in non forest areas will be
taken up fro. 1994 monsoon. However, 2300 ha area of
degraded forests will be afforested during 1993-94 in the
coming monsoon.

Govt. of Gujarat

Govt. of Gujarat has reported the progress of 3347 ha
at non forest areas and 5284 ha on degraded forest areas by
the end of March, 1993.

Govt. ot Maharashtr~

Sub-group noted the progress of works; However, the
location map at the area being planted alongwith the
composition at the species, survival, spacing and other
inputs provided are not yet furnished.

iil) Co••and Area Develop.ent

Narmada Sa~ar Proiect

Govt. of Madhya Pradesh

Comments of WALHI, Aurangabad/Bhopal, Pollution Control
Board, Bhopal, Madhya Pradesh Council ot Science and
Technology, Bhopal and the replies/considerations thereupon
have been enclo.ed at Annex-XVIII-Min-li. It was reported
by the NVDA that the collection of the data 1. to be

10



continued for atleast another season to be able to draw
inferences for preparation of master plan for drainage.

Sardar Sarovar Project

Govt. of Gujarat

Already discussed under Item XVIII-2(101)1.

Govt. of Rajasthan

Already discussed under item XVIII-2(101)1.

iv) SURVEY OF FLORA. FAUNA AND CARRYING CAPACITY STUDIES

Narmada Sa~ar Project

Govt. of M~dhya Pradesh

Govt. of Madhya Pradesh informed that steps have been
taken to obtain the comments of members of Wildlife Expert
Committee and the report could only be finallsed after
receiving all comments. GOMP requested MOE&F to help them to
expedite comments from the members of the committee.

Sardar Sarovar Project

Govt. of Madhya Pradesh

In response to a question raised by Prof. Ramaseshan it
was explained that the report produced by SFRI only pertains
to the collection of data during the period under report
and the detailed analysis of this report will be presented
by the investigators in the final report and that the TOR
for the same was circulated to the members during the 9th
meeting of the sub-group. Chairman, however, desired that
the study report submitted by various agencies should be
critically analysed both by expert members and the
specialised staff of NCA and shortcomings presented to the
sub-group from time to time. GOMP reported that the fellinl
plan prepared by the SFRI, Jabalpur has been handed over to
Dr. Sekhar Singh.

Govt. of Maharastr.

Discussed already under item XVIII-2(101)1.

Govt. of Gujarat

Govt. of Gujarat informed that the final
H.S. Uniyersity, Vadodara has recently been
the action plans have been deyeloped and
available shortly. Howeyer, chairman desired
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visiting the site may also look into the ~eeds of the areas
in relation to scheduled submergence.

v) ARCHAEOLOGICAL ~ ANTHROPOLOGICAL SURVEY

ARCHAEOLOGY

Narmada Sa2ar & Sardar Sarovar Projects

Govt. of Madhya Pradesh

Govt. of Madhya Pradesh informed that the revised
action plan is expected by the 2nd week of June. 1993.

Govt. of Gujarat

Govt. of Gujarat informed that there will not be any
permanent submergence during the coming monsoon and that the
temple has been erected 15 Km downstream and only the idol
remains to be shifted.

Govt. of Maharashtra

No work is required.

ANTHROPOLOGY

Govt. of Madhya Pradesh

Govt. of Madhya Pradesh submitted a copy of the studies
completed by Dr. K.G. Dubey during the meeting to NCA.

vi) SEISMICITY AND RIM STABILITY OF RESERVOIR

Govt. of Madhya Pradesh

Narmada Sa2ar Proiect

GOMP had requested Geologocial Survey of India to
conduct detailed field studies in some patches, which were
identified by GSI during geological mapping of the reservoir
area. Aerial photographs of the area were also provided as
required by GSI with a view to assess the need for field
work. Director, GSI, Bhopal Division has opined that
further field work may not be necessary. However. final
report in this regard i~ being obtained from G.S.I.

A reference has been made to India Meteorology Deptt.
tor supply of 12 Nos of Wood Anderson Seismometer and 6 Nos
of photographs recorders to be installed to obtain pre
impoundment data. IMD has been furnished with the cost
estimates and terms and conditions for supply of these
instruments. The case is under finalisation and the seismic

12 .•.
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instruments are expected to be procured shortly and these
will be installed to obtain pre-impoundment seismic data.
Similarly tenders for supply of Micro-Earthquake recorders
were invited and price bids have -been received, which are
under consideration of the GOMP.

Sardar Sarovar Project

After making preliminary field investigations of the
suspected sites on 16th March, 1993, the team finalised the
type of experiments to be conducted ~nd field d~ta to be
collected for which the equipments and personnel would be
made available by CWPRS, Pune and GS1, Nagpur Division.
This field work is likely to continue for a couple of
months. Sources for the data, as required from GOMP, are
being identified.

vi) HEALTH ASPECT

Narmada Sa~ar and Sarctar Sarovar Projects

Govt. of Madhya Pradesh

/' Final report on liminological aspects is being
by the Barkatullah University, Bhopal and will
available by the end of July, 1993.

Sardar Sarovar Project

Govt. of Gujarat

drafted
be made

Govt. of Gujarat submitted the health plan revised by
SCHMS and the copy is annexed here as XVIII-Min-3.

Govt. of Maharashtra

Copy of the detailed health plan is yet to be received.

viii) FISHERIES DEVELOPMENT OF SSP AND NSP RESERVOIR

Communication has been received from CICFRI that
final report on desk review studies on conservation of
fauna is under printing and would be available shortly.

the
fis;h

Regarding report on Environmental Impact ot
of SSP Govt. of Gujarat informed that the final
awaited from HR Wallingford Institue, London.

downstream
report is

Chairman suggested that the fishermen families living
downstream may be settled In the command area In the growth
centres and that the conservation aspects of the Mahaseer
and other fisheries should be studied.

13



Ite. No.XVIII-4(99): WORLD BANK ASSISTANCE & PERFORMANCE
BENCH HARK ON ENVIRONMENTAL ISSUES (
Ite. No. XVIII-4(99).

EKecutive Member, NCA informed the Sub-group that all
bench marks have been completed except the issues relating
to the release of additional 1500 ha forest land at Taloda
for R&R works and cost sharing of the R&R. He further
clarified that eventhough it has been decided not to seek
any further reimbursement from World Bank. it is proposed to
prepare all the reports as laid down in the bench marks. He
also agreed to supply a coPy of each report when these are
completed.

Dr. Maudgal stated that two Issues connected with World
Bank funding needed follow-up action:

*For.ulatlon & laple_entation of Narmada Ba~in Plan:

•

This plan is
development of
irrespective of
NCA assured that

to ensure integrated and sustainable
the basin and needs to be taken up
World Bank funding. Executive Member.
this plan will be formulated.

Additional Funding to offset cuttin~ of World Bank
support:

The Union Government has promised to offset loss of
World Bank funding only to the extent of $ 170 million
which will be used towards the cost of construction, but
no funding is pledged for any source to meet the cost of
Narmada Basin Plan and also the Command Area Develop
ment. Unless funds are mobilised for these aspects, they
are likely to get ignored.

Chairman suggested that the issues could be taken up by
MEF ~t the Ministry's level.

Chairman suggested that the place ot dropping the agenda
item altogether it may be r~placed by another agenda item
through which progress of identified works could be
monitored.
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Any Other Item

Date & Venue of the next meeting.

28th July, 1993 at Paryavaran Bhawan, New Delhi
at 12 Noon.
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Annex."ln-XVIIJ-1

LIST OF PARTICIPANTS ATT~DED T~E 18TH ENVIRONEKENT SUB-GROUP.
MEETING HELD ON 28TH MAY. 1993 AT 10.00 AM. IN PARYAVARAN

8HA"AN. NE" DELH I•

S.No. Name Designation. Office/Deptt.
----~----~-------------------~------------------------------

.. /

1- ShriR.Rajamani

2.

ShriD.C.Debnath

3.

ShriS.I(.Mishra

4.

ShriN.Suryana.raYBna.n

c

:..TiS.U:~gs_~- . ~. : ~ _ J..- .
6.

Shri1. P.Abre!

7. Dr. Mahesh Pathak

8. 5hri H. A. Va ishna.',,'

9. Dr. A.K. Malhotra

10. ShriM.B.Mehta

11-

Shri M.S.Parasnis

12.

Mr.Verma

13.

Shri13.1(.Chenga.ppa

14.

ShriM.ICJiwrajika

15.

Dr.ShekhEJr Singh

16.

Dr.S.Ramaseshan

17.

Prof.R.I(.V.at t!

18. Shri A.V. Gurureje Rau

1~!. Smt. NEd in! Bhatt

20. Shri R.~. Rao

21. Dr. Pawan KU~:.r

S h r i. . R.. ~:. Be h r e

:~. Ms. Asha Rajvanshi

Secretary. MOE&F - CHAIRMAN

Execut ive Member, NCA. Indore.

Vice Chairman. NVDA. Bhopal

Commissioner(~P>.MOWR.

Dy. r'if'ector G€:n~r':? 1 I Sr:- i ] A.gr·c-
n c m:'/ & E:l g g t; 1 C Ii, "F. !\l S' :fI' IJ E' 1 hi.

Executive Member. NPG

PCCF'. GOG .

Member tE&R>. NCA

CCF. SSP. GOG.

CCF. Govt. of Maharashtra

Member (E&F). NVDA. Bhopal.

CF. MOEF. Bhops.!

Dy. Inspector General. MOE&F

Faculty Member, IIPA

Professor. lIT, Y.anpur

Director & Consultant.UNEECS
Pvt. Ltd. New Bombav

C.E. (Em.". SSNNL.

J 0 i n t [,ire c tor. 1-10 E t, r

Director (Env). ewc.

Specialist iEnv. >, NCA

impa=l ~s£eSSffiE~t 01fice:.
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Annex.~ln~X'ItI-2.
i!_.~!•..::..... _ .1

COMMENTS OF CONCERNED ORGANISATIONS ON MODIFIED RESEARCH

PROPOSAL FROM JNKVV AND REPLIES THERE UPON MADE

BY THE SCIENTIST UNDERTAKING THE STUDY
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~1.:J.:.C':;"~-". i'o~t hel). t-.,>, .:1:'~ AL:)-,A'0AhAV-';3Wtl:.

(MAHA~ASHl kA) INDIA,

,

(j,IlO, \\AlMI

~
26.~3', 2~8)~
2;43(1 1(\ ~7434

Date I
---------------------- ..• - -'- - -- . - --- ..- - - --.

To,

Ne:7.ber (Envt. &. Forest),
l;armade Vall~y Develop~nt Aut.ljorit~l,
~armadc Bhavan, Tulsi ~a0ar,
BHOPAL'

Sub: Review of resecrch propof.~l titled
-Impact of Agro-chemicals run-off from
fiel6s on ~;roW1C:water enc surface
\-:ater in cO;)~1ian6areas of l~ar;:,ada Sagc.r
cO~jl€x project. _

Ref: Your Letter Ho.NVL-WAGRI/463/92/2052
Dated 23-10-1992.

=-=-=-=-=-=-=-~-=-=-=-=-=-=-=-=-=-=-=-=-=-=~

:;;ir,

.Please find enclos eo herei-:i th m::i co:n.7Ients on

rese~rch propos~l for your u~e•

..~i :... , I

"- "- '--- .. I"-----.----.J,

Encl: A~ cJ:'·c:v£ •

• • •

- 3 -
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c~ _ . _ l·.· ;..~....s; ;'..~'.-':',t ~<~J- :>:.~01'

'l'l'I'.i.El.J "lL1h::'l' 01- A·::;KC.·::':!L_..lC.~~ .i-.ll.OJ';
r.k("~ FIEi.LiS C·;. :"Vr.F~C£ & Grt(..lh:t; \;hTi:..rt
\J::J..LI TY Il~COi :.·W~u kRE~ u •

I ,reviewed the research propos~l, The proposal

is well c.ra\'m, hO\'lever there Qre certain observaticn~

on sone points as given below I

1.0 It is not clear that what.will be sample size.
& --~ ~ -

This rnE:ansat he\-:manylocation£ water will be

collected.

2.0 Howthe locations will be decided is not also

made clear. Will the rancamization be used! "

3 .0 Thepararneter.? usee. for quality of ~!ater are not
~Trl4' -._-.,. -.,..•• #~ -- - - ---~ •.••.•.• " ••••• -•.a...-.

clear ••... ...•. ~-.;.

4. () Drainage water ~"1alysis sJ':1oulc.be inci u6.eci. ~
~ ••~.•.. ' .••. __ •••• ~ •. ~.:r6 _~ __ • _ .•••

c: r,
....•...

reEp~U€s. This needs to DC studie~.

water ~u~ity is ~oins to be Leterrrdnec for pot~ble

\!c:ter or irrigc:tion or both.-.r--' .' 0"- ~, •••• ~ -a~ ~=--'
7.0 The proposal does not sho\-:proceaure in handling

the Cute. as affected by sp¢ctie.l variability.

This may also be made ~lear, so that the 1n~rences
could be useful.

_ 4 - ••• , ,
- ,
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- OFFICE OF THE DIUCTOl
VAm AJn) LARD IWCAC!KOO' JIISTI1VI'!

IftA~ IALI ASOTl DA.ti, P.!. 110.'8
I.S. UGMt, BHOPAL (H.P.) •

Dated 18th J.,t •• 2.

/

To

Shri S.B. Lovlekar
Kember (Eny. & Forest) NVDA
Narmada Bhayan
BHOPAL.

Sub: Iapact of Aaro-chemicals run-off from fielda on
,round vater and aurface vater in commend areas on
Narmada Seaar Complex Project ••

Ref: No.NVDA/Asri/63/92/1564 Deted 10.9.1992 •
•••••••••••••

I am in receipt of Jour reference aboye.

I haye 80ne through the proposal in aeneral terma. I ••
8iYing fev point8 on the aame for consideration bJ Joa.

(1) The importence of the study proposed i8 Yery veIl
established alread,. In ~h1a connectIon limited ~tudies in

local areas haye been done undor lesearch Proarammes of ~If considered appropriate, JOu may a180 let 10 ~oucb with t '1

(11) T~i~ stud, proposed nov can at best, be considered
as an initial bench mark stud,. further the conditlons nov exlstlna

1n proposed ar~as like lund_~~~_d._.~~J<_~~ ". c~~~.!de!!Um.e
l!len~a~tTe_a!' the orrif"fl!!..L~ep~h..lD4rk, .tJ,tdU,"are not anilable and•... -~--
r.1BO c.ulthft:cr ~:fJct1c.es sod cher:-1u.l lnpute vi!) k cuc.h d1ffeant
in the n£'~ ~rljt;l.

(111) The CUtfaLgnulDd_Weter .&Qardr~8ularlJ conduc_ts
quaUta~iYes ana!18.11!.of -MMOd_",t~r..11l.U.Jl!reJlt prt! of tfie
~Elii_~dlj~.J! __,.'4lU.bJ.eJ.9.,.".Jair!1.-1Qn.~r!~~. Th8ri18 a
unit of the Central Ground Water Board at Bhopal who m81 a180 be
consulted in the abo,e a,allable date, whlch viII be of ,reat impor
tance in finding out the current atatus. The equipment 11st aiyen
has 'een-sone through by me. It ia not clear Whether this equipment
viII be a,a11ehle indegenioualy and also there are certain impro,ed
equipment like the Atomic Absorption Spectrometer DOW a,ailable. I
would sussest thnt JOO mal consult Director (Research) J.N.I.V.V.,
J6belpur nr. Nem~ who mal be of help you in examining the equlpme~t8,
regardlnF EdeQuacl and appropriateness.

5 -
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In auch atudiea. there .ahould be a definite indication

of th~ exact .lIethodab t post pro~~.c:L~nr-~1q:ilJI: ~ Jiie.s requ res e a oration. auaa.st t fev repreaentatlye
locations ••, be tndaDUfied tn the co-eqd and bench ••rk .tatua uta
blished DOW to be cOIIparedVlth poet project operatloD data •. .

(i.) The atud, ahould also be linked with proar••••
of arouDd vater ~DitoriDa both 1ft raapect of atadl•• of the ,aalltJ'
vater 1e.els and an, other alaniflcant chana- In the co nd area.
This can oni, be doae after .akina an appropriate appreclatioD of the
h,dro-aeoloalcal aspects. In Ylev of It. CODaultatioD ahould a180 be

held for fraalDa auch study vbeD oDly • total pictare will be lot.

I hope the aboye CommeDts will be of help as de.ired by
JOu.

( P. SAKPATH )
DIRECTOR

VALKI -BHOPAL

- 6 -
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Ufo:. G P '11~ hR I
PROJECT DIRECTOR

~.P.CO'JN:l L or SCI£r;CE & TECru,Ol.£NY
159 Zone-I, Haharana Pr~tap Nagar,Bhopal

Telephone. 553224 (0)
566371 (R)

D 0 No. ~ ~?-t;/CST/92/PD(T)

Bhopal, dated ')..~ 10.1992

Sub.- Impact of Agrochemicals run-off from fields ~n
ground water and surface water in command areaS
of Narmada Sagar Complex projects.

Ref.- Your No. NVD~Agri/63/92/1563 dated 10.9.1992

Dear Shri Lowlekar,

In reference to your above referred letter it is

informed that ~. Mishra has retired since 5th September,

1992.

Comments on project submitted by Dr. D K Kauraw of

Agriculture College, Khandwa are enclosed.

Shr1 S B Lo~lekar
Member (Env. & Forests)
Narmada Valley Development
Authority
~anrlaaaBhawan
Bhopal

7 _



MhDEYJ,. PRADESH cOUt~CIL OF SCl~;::::L & TECHl;OU::X:;Y
159 Zone-I Maharana Pratap Nagar,Bhopcl-<62011

Comments on Project on -Impact of Agro
Chemicals Runoff from Fields on surface
and Ground Water Quality in Command
areas·

1. Dr. D L Xauraw, Principal Investigator has requisite

academic qUalifications and experience to oversee &
guide investigations mentioned in the proposed pro-

ject.

•

2.

3. (a)

The detailed programme of work is well drawn out.

Study area has been identified in the command of

Satak and Kunda dams which are constructed on tri

butaries of river Na~ada.thoice of Dhangaon and Kal_

mukhi villages of Khandwa district where principal

source of Irrigation are wells, will provide a compa

rative picture indicating variation in impact of

agro-chemicals run off.

In case of water sampling of wells, it is suggested

't.h=.t apart frorn quanti tath'E c~pectf I f ize I deptr. and

~:: ~E=r.crgin~ c2~a~jl1t~ be also recoroed.
- , ., - - ..•... -

fields where water run off and seep=9Es stucies crt

proposed to be undertaken.

----' ...'-'--,#

4. Project is for three years with provisi~n for two year~

extension.

5. Projected cost for three years is ~.27.12 lakh of

which 51% is on equipment which include one jeep with.-
trolley and Motorcycle •

It is also seen from report that Agriculture College,

Khandwa'. existing laboratory facilities are inadeqUate.That

is why ~.9.70 lakh has been earmarked 1n the project for pur

chase of equipment. The list of equipment includ€ costly ite~!

...•8 -

~
i ,l .'
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11,,<. G 1 C \ ~'~L l.:..cu.:..c,ri(~ (L.:.~ lo}~h) or,,, r.n,cllcf itel:.:..,

like water bath (~.5,OOO/-)

General Recommendation

1.

2.

3.

4.

Project is gooo. It is liable to'generate valuable

information which will no aoubt lead to development

of suitable measures for the benefit of parmers.

It will also help in maintaining quality of soil

and water.

Estimated expenditure on equipment to the tune of

~.9.70 lakh though much but 1f approved will provide

Agriculture College an essential infrastructure for

continuing similar studies.

Ii Expenditure on jeep, trolley and Motor cycle does not
appear to be critical for the project.

It is recommended that project ma'- be considereo for

approval subject to suggestions maoe in para 2 ana

3 (a), (b).

'1 II "I" ~,., ,)
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Objective:

(g) To evaluate suitable mathematical model for per
capita pesticide distribution qnd potential pesticide

load of study area.

To predict the future consumption" of pesticides in

the study area.

To adyice for the promotion for the use of environ

ment friendly pesticide in the study area •

- 11 -
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Reply ~ the "COMMENTS" r.o~.ved
Dr. S.B Y.r.de I Joint Director (TIG>, UALftl I Aur.n,.b.a (ft.S.).

·Rese.rch Project Propo ••l on I.p.ct of A,roche.ic.l. Runoff
fro. Field. on Surf.ce • Ground U.ter Qu.lity in Co•••nd Ar•••••

1. The intor.ation on wat.r •••ple .ize i. nQt actu.ll~ ••ntioned
in the detailed proJ.ct proera ••••• s it will dep.nd. on the
procedure. us.d. Mo.ev.r, the w.ter ,••pl. size will fen.rally
ranced b.t•••n 200 to 500.1 p.r •••pl•• p.r .it•• The
)ocations are tent.tively .entioned in the proJr•••• and will
be finalized aft.r the preli.in.ry Burvev.

2. The selection of location in the pro,r•••e i. done on the basis
ot the preii.inary infor.ation .vailable about the .re••
Further. the .ite selection in each croppin, .equenoe of the
r,presentative Far.ing Situation will be done on the basi. of
r.ndoaization. However. the Farling Situations will be
considered first.

3. The par••eterl to be uled for quality of water .ill b.
according to the nature of it', use, .nd the li.its previoully
reported in the .literature. The lilt of par••eter. are ,lven in
part 'E' of the Detailed Progr••••• A COpy of the relev.nt
literature is enclosed for r.ferenc••

4. The drain.g. water saalping and .n.lysis has been included In
the propos.l. lub.itted <last par., page-ll of prosr•••• >.

5. Th~ study ~uigested in para I 5 i.e. use of natural pesticides.
is beyoynd the scope of proposed study.

6. The sug~6stion is weli taken care of. The lieits of pollutant
concentrations will iufae us regarding the suit.bility of water
for various purpo.e~ ~i.6. potable or irritation:.

7. SinCE thi$ i! th~ ~r~li.inary study ana i~~lusion of study on

sF~tial variability Nill reQuire .ore d~ta ana resources. If
d=ta 5U~I •• t it n5c.ssary. it will be considered in the
subsequ~nt detailea studies.

wish • •cst of the suggestions have been considered.

-'~~---=-
Senior Scientilt (Soils)

College of A,riculture.
r.HAND~A (ft.P.)



Re pI)!.. tot h EO' - COM MEN T S - r'e c i eo v IS d

Er. Shri P. Saapat~ : Director YAL"l • Bhopal.

1. AI .ugfelted. the CBl'P is bein, approached for the purpo.e.

2. The propo.ed study hat been lu,geted to be under taken at three
different locations i.e. Kunda co.aand. Satak coa.and and in a

well irri~ated area of Dhan~oan/Kal.ukhi.·The two co••and. are
availin, irrl,atioh facilitie•• ince last 8 to 10 year. or .ore
and also the cropping intensity/input rates have to be hieher
than any other area. of the re_ion. The study .ites in the.e
co.aands will be taken at head reach which would .i.ulate the

likely situation in the co••and. of laraada Sa,ar Coaplex.
S.~ond well known are. of Dhantoanl Kalaukhi. thouCh have well
irri~.tion faeilities. yet the rates of applications of
fertilizers as well as ~elticid.s or fungicides are quite
hiiher than other far.lng situations of the r~gion. therefore,
selected.

3. The preliatnary survey proposed in the proara.ae, and the
re&ults of the first year will allo ,uide us for the .onitorin,
or selection of .ore representative field4.

4. The data fro. rainted .ite. adjointn, to the study area. will
be taken as bench .ark tor the .tudie•• and the results will be

interpreted accordinglY. The present study ar~as will be useful
as the bench aark ~it9s for future studies.

5. "cst of the equio.ents proposed are inde,enious. except GLC
Infrared Ther.o••ter. etc. The equi~&ent like Ato.ie

Absorption Spectrophoto.eter will certainly of ,reater use, as
Welt a~ essential for the similar studies. Yet. the same could

n:'~ b~ oemanded due tc (i) hi~h cc~t. ~;c (ii \ a;SG th~re was a
~CC~cs~& to procure the s~me for u~ by your cr~~nisa:ion. as
inti6ated in one of our sesinars pe~s~n~~ly. An early
rr~~~rement of th~ 5aE~ tv ~oYr ~~t~niEJti:~ ~0~,~ oe of
:;~~'.~~ us~. c~rtaini\.

6. A$ ••ntioned in the s~qge3tion N~.3. t~~ Ban=~ ma~~ .acatian
wwils have ~o be aarked and estabi!i~hej . HoW~v3r. that could

.be pos$ible only after ~reiiainary survey. The period of
.Dnitorin~ will b~ d~oid~d ~fter knowing the aagnitude of
cont.ainations encounter in this basic study.

7. ihe sug,estlon NU. 4 widen~ the scope of th& study ~nd the aa1n
objective will become the seeon~ary. "ore c~er inclusion of

~uch a~peet will r.~uire lonier perice and sutstantial hl,her
cost. In view of this no priaary d,ta will be ccl~~cted in the
studt. How~v.r, all ~v.ilabl. data will b~ u~~d in interpretin~
th. r~lult••

wl~h .ost ct tha £u~~~stions hav& c~en ~onsiaered.

•

~r:)
Senior Scientist (Soils)

Colle~e of A,riculture. KHANDWA
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jrecieved

Dr. G.P.Tiwari: Pr~ject Director "PCaST. Bhop~l.

"Re.earch Pr01eet Proposal on lapaet of Aarocheaical. Runoff
fro. Fields on Surface & Ground Water Quality in Coaaand Areas."

1; Reeo.sendations No.1&. 2 require no co ••ents:

2. Reeos.endation No.3: The expenditure on Jeep with trolly and
• aotor cycle is absolutely essential as the selected .tudy

eites are faraway fros the ca.pus .s well a£ aEont~t the ••elve,
( i.e. in th& radius of .bout 100 to 150 kr. >. Furth.r~ the

locations ar~ at the remote sites and are not connected by ·the

local conveniences. Also the sasples would be volu.enous and

heavy. difficult to carry. HenCE theFe ~ust t. provided.

3. The comments on recomaendation No.4: ~re as under

(a) The inforlation/data suggested on the wells. of the study are.,
is worth ccnsiderin~, and has incorporated in the detailed

proiect profra ••e. As re€ards the estiaations related to the

recharging capacity of wells, the information available with
Central/State Ground Water Board. will be use.

<b) The essential sei1 par?meters vf the study lo~~tions will be

estimated, leing an essential F2r~ to evalu3te;correlate the

I~sults af the investi;3tiQ~s. an~ for their ~r?lic3~ility in
cth~r c!s2s.

(c) The information C~ soil survey cf the study area is

will be ~r~~ ·i~~Cr?~.r2tE(~ tor th~ ~~~~r'~r:~~~~ ~r
i ". ':.. -.

~vailable
~~ data.

~ ... -.---. ---- ~

(I).;,.. r.auraw)
S~nio, Scie~~ist <Soils)

Co!le~e ot Agriculture.
Y.HANDlJA (/'I.F.)
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"

Rap 1y to the Y9COMMEN TSn rose i eyed
Dr. S.P. PCltil : Plem.ber Secretary, ".P. EPee. Bhopal. (!'l.P.).

"Research Project Proposal on I.pact of Agreche.icals Runoff
fro. Fields on Surface & Ground Water Quality in Command Areas"

The suggestions are duly incorporated in the proposal.

The objectives were included in the proposal as (e) & (f).

-.

However, the objective (h) could not be included in the

program.e as the proposed study is for a short duration only.

As such the prediction of future consumption of pesticides in

the study area and their extrapolation to likely contaminations

of water may not be appropriate .

wish. •ost of the suggestions given by you have

been considered. Further suggestion as Nell as co •• ents will

always be given due respect.

~r' I L"-'Jr">"'j ~\ •....•.•..••r.o '_

~ .•....••. - ,",',:c,,-" ~ <f"~
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ENVIRONMENTAL Il\fiJACT ASSESSMENT PRELIMINARY REPORT ON WATER
RELATED DISEASES FOR SSP COMMAND AREA

1.1 INTRODUCTION

The Sardar Sarovar project is an Inter-state multipurposejoint venture of four States, Gujarat,

Madhyapradesh, Maharashtra and Rajasthan with a tenninal dam on Narmada river at Navagam
in Nandod taluka of Bharuch district. It is the largest water resources development project in

India and possibly in the world. The main feautures of the project are many, few among them
are ;-(1)

1) 18lakhs hectares of land spread over 12districts, 62 talukas and 3393 villages in Gujarat

State will be covered under irrigation, which will increase agricultural production.

2) Drinking water facilities to 4720 villages and 131 urban centres, both with in and outside

command area will get drinking water facilities. '.

3) , Water supply requirement of several industries will also be met from the project giving a
boost to alround production.

The other benefits from this project to Gujarat State will be increased power generation,

emplgyment potential, protection against advancement of desert by afforestation, floood protec-

tion and development of fisheries., '

Analysing the main features of the project, it is velY c1ear--thatS-;S~-P.will induce all round
development in all spheres of Gujarat and hence the life line of Gujarat.

1.2 COMMAND AREA COVERAGE AND IT'S MAIN FEATURES

The area, number of talukas and villages falling in the SSP command area by district is shown
in attached STATEMENT NO.1

1.3 MAIN FEATURES OF NARMADA COMMAND AREA ..-

Districts covered under the Narmada command area are having varying climatic conditions,

topography and geographical features, Socio-economic conditions are also not similar in all the
12 districts.

The attached STATEMENT NO.II shows the different features of the districts under S.S.P

command area ..

The variation in features of the districts are clearly visible. The rainfall in Bharuch, Baroda

_-18.-



and Panchmahals districts is around 1000 mm. The two districts viz; Bharuch and Panchmahals

are characterised as tribal districts, having .tribal population more than 40%, while Baroda has

also more than 25 % tribal population. Kutch, Rajkot, Bhavnagar, SurencfI:anagarand Banaskantha
districts receives an average rainfall around 500 mm. Most of these dis~ts are draught prone.
But the districts in central Gujarat viz; Gandhinagar, Kheda and Ahmedabad receives moderate

rainfall between 600 - 700 mm. Density of population in these three districts are also very high

as compared to the remaining districts in the command area. The general literacy rat~ in
Panchmahals(35.3) and Banaskantha(31.4) districts is far below the state literacy rate of 51.17.

The topography of the districts covered under command area is hilly, plain, plain sandy and
plain coastal.

The present health infrastructure existing in the 12 districts of the command area will cater to

the various health needs of community residing in these areas. This existing health infrastructure

can be further augmented if need arises in the command area.

1.4 HEALTH PROBLEMS ASSOCIATED WITH WATER RELATED DEVELOPMENT
I

PROJEcrS.

Any water related project would involve:-

i) .~_ Inmigration of people as construction work force for construction of dam, rescrviors and
canals.

ii) Out migration due to evacuation of people from Dam and reservoir site and submerged
areas.

iii) Flow of water through main canal subsidiary canals and field channels in the command

area for irrigation purpose.

iv) Inmigration of people viz; farmers, fisherman and traders due to irrigated agricultural

development.

The above mentioned factors. may have effect on environmental health problems particularly
water related diseases. Further the movementof people in and out may have related healthhazards,

both through introduction of new diseases into an area and through increased transmission of

existing disease amongst inmigrants who have no immunity.

--19-
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1.5 OBJECTNES OF EIA.

The main objectives of EIA study are :-

i) Identifying potential impacts of sardar sarovar project on public health.

ii) Assessment of existing health infrastructure.

Hi)Assessment of monitoring and evaluation system.

iv) proposing adequate preventive and control measures.

1.6 HEALTH INFRASTRUCTURE IN THE COMMAND AREA

In order to tackle the health problems a wide network of health infrastructure in the form of

community health centres, hospitals, primary health centres and sub centres have been functioning,

under various health and family welfare programmes in the State.

A team of multi-purpose health worker (Male & Female) at the sub-centre level is responsible
for regular surveillance of communicable diseases in the area ranging from 5000 to 7000

population. There is one multi-purpose health supervisor for each of the 6 multi-purpose health

'Worker (Male & Female). They are working under the control of Medical Officer in-charge of

the primary health centre.
-'

The criteria for having'a P.H.C. is 20,OOO'populationin tribal and 30,000 population in other
areas. The criteria for having a community health centre is 1,00,000 population. The activities

under all national health and family welfare programme are carried out by a net work of health

workers and supervisors of the primary health centre under the control of District Health

Organisation. Community health centres, district and sub-divisional hospitals are responsible for

providing referral and specialised services which are working under the control of of Regional
heads.

The implementation of modified plan of operation under National Malaria Eradication

Programme is also carried out by such infrastructure through primary health care delivery system

working under Regional/District Health Organisation. The present health infrastructure existing
in 12 districts of the command area as shown in STATEMENT NOJII. will cater to the various

health needs of the community residing in these areas. This existing health infrastructure can be

further augmented if need arises in the command area.

2.0 PRESENT PROFILE OF WATER BORNE /RELATED DISEASES IN GUJARAT AND

IN 12 DISTRICTS OF S.S.P COMMAND AREA

-20-
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2.1 STATEPOSmON

,.
4

..-. ~. ~ - ~.~~.-.~~.•;.. •
In Gujarat State· one of the main water related disease is Malaria. Malaria is prevalent in

almost all parts of Gujarat. Districtwise Average Annual Parasite Incidence( API) for last 5 years·
is given in STATEMENT NO.IV.The average API is above 2.0 in all the districts of Gujarat
except Bhavnagar (1.9) According to GOI guidelines Malaria is considered to be under control

if API is below 2 and insecticidal spraying activities should be undertaken in the areas having API

2 and above(2). Thus Malaria parasite load in most of the districts are more than the eXpCcted

level, and if supported by other causative factors like increase in density of vector mosquito, heavy
rainfall, water logging, humidity, temperature, migration of population etc, malaria parasites in
the community will multiply and there is every possibility of an increase in the number of malaria
cases.

Filaria in Gujarat State is confmed to a few districts viz; Surat, Valsad, Jamnagar, Junagadh .

and Amreli . However Micro Filariae rate which ~. above 5 a few years ago has come down
to 0.30 in 1992.

I The other water borne diseases prevalent in Gujarat State are cholera, gastro-entritis, Infective

hepatitis and Typhoid etc.

~Number of cases and deaths due to the above mentioned important water related/borne diseases

forJhe last 5 years in Gujarat State is given.in STATEMENT NO.V.

2~2 S.S.P. COMMAND AREA POSmON

Malaria is prevalent in all districts of the S.S.P. command area. The S.S.P. area also showed

increase in malaria cases in the year 1988-89, as per the general trend of disease noticed in almost

all the districts. In all the 12 districts under th~ command area except Bhavnagar the average

Annual Parasitic Incidence (API) is above 2. Districts like Baroda, Panchmahals and Bharuch

have shown averp.ge API above 15. These districts can be considered as problem districts, so
far as malaria is concerned.

The malaria risk in 12 districts can be distinguished as under:
.

API Range
Name of districtMalaria risk

1. 10 - 19

Bharuch, Baroda,Hyper endemic
Panchmahals, Surendranagar,

High malariogenic potential
Kutch

Moder:ate to high incidence

\."
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ll. 2-9

'~andhinagar. Klteda~ehS3M
Meso-endemic

I
Moderate malariogenic

g~(o-U::;- potential, Moderate to high

~- -
incidence, Moderate epidemic

potential.
III. Less than 2

BhavnagarHypo endemic
Low malariogenic potential,Low incidence and lowepidemic potential.

The number of malaria positive cases, P .falciparum cases and deaths due to malaria in 12

districts under SSP command area for the last 10 years is given in STATEMENT NO.VI. All

districts except Kutch has shown decreasing trend in both malaria and P.falciparum cases in the

year 1992 as compared to 1991. Kutch district has shown an increase of 11 and 324.4 percent in

reporting of malaria and P.falciparum cases respectively.

Not a single case of Schistosomiasis has been reported so far in any district under SSP command
area. Filaria is also absent in the districts under SSP command area. Hence there is no threat

of Schistosomiasis and Filariasis in the command area of SSP. Further a study on Schistomosiasis,
carried out in 1986 by National Institute of communicable diseases (NICD) and followed by

invesugating team of World :Sankand WHO which reveal that the disease of S.chistosomiasis posed

no threat in the area of the SSP proj~t.( 3).

Looking to the information regarding other water related/borne diseases like gastro-entritis,

cholera etc. for the last 5 years in these 12 districts under Narmada command area, at present it

is not a special threat in the command area but is a usual phenomenon taking place elsewhere
also.

3. MALARIA AND ITS MANAGEMENT

3.1 EPIDEMIOLOGY

Inspite of intensive governmental efforts towards eradication of malaria it stiII continue to

persist. Malaria is a potential threat to any warm region with available mosquito breeding

habitates. The occurrence and perpetuation of malaria as a disease in a community in endemic

form or it's periodic spurt in certain situations in epidemic form is governed by mutually interacting

factors namely the parasite (a protozoon of the genus plasmodium) the vector (certain species of

mosquitoes of the genus Anophelis) and the ~uman host. These factors in turn react with their

environment and present a complex system as under (4 ) :
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environment

Parasite~

Physical /
Human

~ Other Biological

factor

3.2 ENTOMOLOGY.

In India the anopheline fauna comprises of 53 species out of which only 9 are malaria vectors.

Out of 9 malaria vectors found in India, only the following three species have been established as

a ~ector of malaria in Gujarat.
,.

'<a) Anopheles Culicifacies.

T}lis is the most important rural malaria vector in Gujarat. The species is known for it's ability

to brbI in a great variety of waters. Preferel.l~al breeding places are rain water, pools, irrigation

c~annels, sluggish streams with sandy margins and lit~e vegetation pools in river b¢s, borrow
pits, freshly laid rice fieias-aildwet fallows. It's flight range is 0.8 km but may extend to 2.8
Kms. under favourable circumstances.

(b) Anopheles Stephensi.

This is the wellknown vector of urban malaria in Gujarat. In urban areas the species breeds

in well, cisterns, fountains, ornamental tanks and artificial containers. It is known to tolerate

heavy pollution. In rural areas it breeds in pools, stream beds and at the margins of the stream,

in seepages and marshy areas, irrigation channels, reservoirs etc. In urban areas the flight range

is 0.8 kms. while in rural areas it is upto 4.8 kms ..

(c) Anopheles fluviatilis.

This is a vector of considerable importance in hills and foothills regions. It is clear water

breeders, normally breeding in irrigation channels, in grassy margins of slow moving streams, in

seepages from irrigation and its channels during monsoon. It's flight range is 0.8 kms.

All these three vectors are prevalent in the command area of the S.S.P also. Looking to the

. -23-



various breeding habitates of three main vectors of Malaria in Gujarat and it's flight range,

anti-malarial measures must be intensified upto an area of 3 lans. away from the canal system

(main, tributaries and field channels) on both sides in particular and the command area in general.

3.3 MANAGEMENT (present Control Strategies).

National Malaria Eradication Programme under modified plan of operation for Malaria is
being implemented in all 19 districts of Gujarat State as per the guidelines of NMEP/GOI. The

main objectives of modified plan of operation are :

I) To prevent deaths due to malaria.

2) To keep the Malaria morbidity under check,

3) To prevent adverse effect of Malaria on agriculture and industry.

The main features of surveillance and control measures under modified plan of operation,

National Malaria Eradication Programme which are undertaken by the department of Health in

Gujarat can be summarised as follows:
~I

I) " Active surveillance by MPHW

2) .~ Passive survdllance through PHC's and hospitals and other non government organisa
tions.

3) Treatment to suspected malaria cases (fever cases) through active and passive surveillance

and malaria clinics functioning in each health centre and hospitals.

4) Radical treatment to all Malaria positive cases.

5) Selective residual insecticidal spray (depending on availability of insecticides).

6) Bio-environmental measures.

The above activities are carried out through following health intrustructure under Health and

Family Welfare Programmes.

-24-
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1. P.H.C. 921

2. C.H.CS

170

3. Gen. Hospitals

24

4. Dispensaries

118

5. Other hospitals

141

The urban Malaria scheme (VMS) is functioning in Gujarat State in 12 Municipalities and 4
Municipal Corporations and one notified area. Names of Municipalities and Corporations where
UMS are fuctioning at present are as follows.

CORPORATIONS

Ahmedabad

Baroda

Rajkot

Bhavnagar

.~

MUNICIPALITIES

Nadiad,

Anand, Cambay, Bharuch

,
Surendranagar, Gandhidham,

Bhuj,Upleta, Morbi, Dabhoi,

Godhra and Dahod.

NOTIFIED AREA

Gandhinagar .

During 1992-93 Government of Gujarat has sanctioned UMS in four new towns viz;

Dhrangadra, Wadhwan, Junagadh and Dholka.

Thle main activities under this programme are (5):

1) Anti larval measures intra and peridomestic.

2) Biological control by larvivorous fish.

3) Source reduction through minor engineering works.

4) Entomological studies.

5) Enforcement of bye-laws.

As per the modified plan of operation of malaria areas having API 2 and above are required

I
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to be covered u~der insecticidal spray operatios. But due to fmancial constraints only 25-50% of
the targetted 'population is being covered under insecticidal spray.

Despite these constraints and limitations, due to the integrated approach' adopted by the State
Malaria cases showed declining trend since 1989. The percentage of decline in malaria cases

for the last 3 years in Gujarat is as under .

Year Malaria cases% of decline asFalciparum cases% of decline as
compared to

compared to
previous year

, preVIOUSyear.

1989

598653 -185178 -

1990

515926-13.9142907-22.3

1991

404735-21.9122839-14.0

1992

331969-17.093667-23.8

3.4' EXPERIENCE IN IRRIGATION AREAS ( MAHI PROJECT COMMAND AREA

KHEDA DIST).

t~mpcrature, humidity, and water collections accumulated by rainfall or by irrigation projects
are tJ1(~three main factors responsible for the transmission of malarIa through the vector A.'lOpheles.

If they favour it during part of the year and preve~t it. during the remaining part of the year
transmission. Seasonal, or they are favourable throughout the·year transmission will be percnniaL---

Higher humidity (more than 60%) and temperature around 27°C are the most favourable

climatological condition for malaria transmission .In these conditions the vector mosquito gets a

longer life, that means large number of new generations and the malaria parasite in it completes

it's extrinsic phase, rapidly.This facilitates further transmission of malaria parasite from mosquito

to man. In an irrigated area humidity can be more and temperature also will be less when

compared with non irrigated areas. The impact of an irrigation project on malaria is atr-ibuted to

the following factors.

1) Favourable mosquito br~ding habitates created by the irrigation project/canal system.

2) Longer life of vector mosquito due to favourable temperature (27 0 C) and high humidity
(>60).

3) Rapid completion of the extrinsic phase of malaria parasite in mosquito c'.!e to the

favourable temperature and humidity .
The malaria research centre in Nadiad has conducted a study (6) from 1985 to 1989 on seasonal
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prevalence of malaria in 3 different physiographic zones viz; (i) canal irrigated area (ii) Non-canal
irrigated area (iii) Riverine area.

The findings of the study can be summarised as follows:

In any given area common mosquito species occur through out the year but the abundance of

any species depends more upon the availability of preferential breeding habitats and survival rates.

Several factors associated with canal irrigation like continuous irrigation, multiple croping pattern,

increased water logging due to seepage from canals and lack of proper and adequate drainage have

resulted in the creation of extensive mosquitogenic .conditions. Further deforestation , rapid

urbanisation and industrialisation may also have contributed towards changes in the prevalence of

anophelines in the district.

The study was conducted in Nadiad Taluka. Forty three villages in which irrigation was

through an artificial channel using the stored water of river and lakes were grouped under the

canal irrigation area. Thirty one villages were grouped under non-canal irrigated area where only,
sub surface water from wells and or tubewells was used to promote agriculture. Twenty six

villages situated on the river bank or it's vicinity from which rain water flows directly into a

nearby river or vice versa were grouped under Reverine area.

The finding of the study is given in the table below:

MAN HOUR DENSITY OF ANOPHELINES (1985-1988)

(i) Canal Irrigation area.

Vector species JFMAMJJA S0ND

An Culicifacies

0.846.9322.28.643.690.720.425.124.275.002.111.40

An Stephensi

0.140.330.390.510.13
0.111 0.37

0.78
0.160.090.130.27

(ii) Non canal irrigation area.

An Culicifacies 0.280.951.851.100.170.050.262.541.901.811.031.04

An Stephensi

0.020.090.140.230.120.050.190.360.10.060.040.03
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(iii) Riverine Area.

An Culicifacies 20.7934.5734.5510.562.071.843.626.367.022.474.637.27

An Stephensi

1.331.431.761.000.300.210.660.770.140.110.080.58

From the above table it is observed that wide fluctuations were observed in the dcnsity of

Anophelines through out the year in all the three areas. In canal irrigated area density of

An.Culifacies was high in two periods from February to April with a peak in March at 22.2 i.e.
before summer and from August to October i.e. during monsoon.

In non canal irrigated area density remained low throughout the year with less wider
fluctuations.

In Riverine area high density was recorded from January to April with a peak in February and
March at 34.5 and then again rise during September and December at around 7 .

. Highest density was recorded from riverine area followed by canal irrigation area and lowest
density was recorded from non canal irrigation area. The study clearly shows that there were

marked differences in the density patterns of Anophilines in three physiographic areas. Canal

irrigation and riverine area shows high An.Culicifacies during February and March which

support low level malaria transmission which in turn can help in building up the parasite load in

the tommunity, which may facilitate further transmission after monsoon when vector density
Increases.

Another study (7) conducted by MRC Nadiad on the Anopheline Fauna of Kheda district and

species specific breeding habits has found that a total of 16 species were recorded from canal

irrigation areas out of Ulisonly 2 are vectors of malaria. Habitatewise composition of anophilines

was also carried out in this study. The results are given in the following table.

Percentage to the total of vectors of malaria found in different habitats.

.Vector species IrrigationIrrigationSmallIn theRiver~addy

canal

channelpoolsdomestic fields
water

.
1.An.Culicafacies.

45.5%26.9%1.422.5836.47.23

(Principal vector Rural)

;'28-
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2.An stephensi principal 3.240.7-69.41.161.34

. vector (urban)

An.Culicifacies the principal vector for Malaria preferred to breed mostly in the canals, rivers,

irrigation channels, river pools and paddy fields.

3.5 IMPACT OF SSP ON MALARIA AND PROPOSED MEASURES.

The Sardar Sarovar project has taken a number of precautionary measures to avoid water

logging and mosquitogenic conditions which can be highlighted as follows(8).

a) Lining of canals right upto the lowest water course carryig about 1 cfs. upt08 hecters
turn-out units. This would avoid seepage and weed growth.

b) Comprehensive surface drainage to be executed simultaneously with irrigation canal and
tank.

c) I Vertical drainage by wells and tube wells for conjunctive work and avoiding water logging.

d) Avoidance of borrow pits as far as possible for canal earth work.

e) ,Drainage of borrow pits .
.~

f) Effective water control through cQmputeriseQsemi-automatic system upto a level of 300

crs branch canal capacity ..

g) Monitoring and evaluation system for ground water and surface water.

If all these precautionary measures are implemented before and during the construction phase

of the project and proper monitoring when water flows in the canal, subsidaries, field channels

etc, the water logging and mosquitogenic conditions can be minimised to a large extent and hence
malaria transmission.

Despite all these precautionary measure~, when the project becomes fully operational and the

water starts flowing it is likely to create more avenues for sustained mosquito breeding. High

annual parasite incidence suggest that "human reservoirs' carrying malaria parasite are already

existing in the community and when there is a favourable situation for increasing mosquito breeding
habitate in and around the command area, that could further facilitate instant mosquito breeding

and may lead to increase in vector borne disease like malaria. So we have to take effective

anticipatory measures combining all the activities under the purview of health department as well
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as irrigation and other engineering departments. Rigorous bio-environmental measures will be :

required to be undertaken by the project authorities alongwith routine health measures which are

also taken by health department as discussed earlier. Looking to the potentiality of such a huge

and gigantic work the problem is likely to pause as a manifold and the present health set up in the

area may not be able to cope up with the problems, so it is highly essential to strengthen the present

infrastructure available by creating a special unipurpose vertical malaria control units which would

be solely responsible to carry out anti-malaria activities discussed earlier. This would give a good

boost to the routine surveillance and containment measure being undertaken by the multi-purpose

workers working under the primary health centres.

The STATEMENT NO. VII shows the comparative picture of rainfall and annual parsite

incidence. It indicates that there is a close relationship between the rainfall and API. During the

year of heavy rainfall, the API has shown increase as rompared to the period of less rain and API

continued to remain high for the following one or two years of heavy rain .When ever there is a

heavy rainfall above the normal mosquito breeding habitats increases, which is responsible for

the transmission of malaria. Likewise in the irrigated area, there will be increase in the malaria

incidence because of increase in mosquito breeding habitates caused by water stagnation and

seepages from canals. Hence if adeqate measures for controling malaria, by taking suitable steps

in terms of infrastructure, facilities, insecticidal spraying and surveillance activities and effective

1ll0!litoring and control are not taken it will aggravate the malaira transmission in command area.

To encounter the health problem anticipated iJ.1and around the command area a specific action,
plan was prepared by the State Health Comrnissionerate in consultation with NPG and was .

submitted to the Govef!lI11~nJj!l January, 1986. In July, 1991 as per the recommendations of Shri

N.L. Kalra, the World Bank Consu~tant on Malaria, a proposal was submitted to SSNNL by the

commissionerate for setting up a preventive health organisation at Kevadia colony under SSNNL

(9). This proposal has already been approved by SSNNL in September, 1992 with some

modifications which is a positive approach in the right direction. When this preventive health

organisation at Kevadia colony starts functioning it will be able to take adequate preventive

measures to keep water bornelrelated diseases in generd and malaria in particular under control

in and around Kevadia colony ( S.S.P. area).

Shri Kalra during his visit of the S.S.P. area in July, 1992 has also prepared a work plan for

malaria control activities for the J districts (Vadodara, Bharuch and Panchmahals), under Pl1ase-I

of SSP(lO). This proposal has already bee submitted to SSNNL alongwith his field reports. As

mentioned earlier, Vadodara, Bharuch and Panchmahals districts are having high malariogenic

potential. So these three districts need special attention and an anti-malaria unit as proposed by

Shri Kalra is very essential. Likewise anti-malaria units for other districts coming under Phase-II

and Phase-III can be created phasewise.

In para 3.3 it is also observed that due to financial c{)nstraints only 25 to 50% of the targctted I
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population is being covered under insecticidal spray, however, as per modified plan of operation

of Malaria areas having more than API 2 and above are required to be covered. Hence it is

recommended that three districts viz; Bharuch, Baroda and Panchmahals under Phase I must be

covered under insecticidal spray to check malaria transmission.

4. FILARIA

Filariasis is caused by helminthine worms transmitted by mosquito most commonly Culex

quinquefasciatus (Fatigan). This parasite in the blood causes obstruction to the lymphatics resulting

in the fluid accumulation in limbs and external genital organs.

The parasite of Filaria is called micro-filarie (M.F) . There are two types ofM.F Wuchereria

bancrofti and Brugia malayi. Out of these two only W.bancrofti infection is prevalent in Gujarat.

The vector of filaria in Gujarat culex quinquefasciatus breeds in association with human habitations

and is the domestic pest mosquito. It prefers polluted waters, such as sewage and sullage water

collections including cess pools, cess pits, drains and septic tanks. In the absence of such water

collections, they can breed in comparatively clean water also. Newly established irrigation centres

can provide a variety of breeding habitats unless comprehensive mosquito control programmes

are deployed(11). Filariasis is confined to the coastal area of Saurashtra and south Gujarat which

is outside the command area of SSP. Under the National Filaria control programme thc Sta:e

govcrnment has set up 9 control units, 8 detection cum treatmcnt centres in Surat, Valsad,

JlIn~gadh, Amreli, and Jam nagar districts .

.~

The main features of the NFCP can be summarised as follows:

1) Detection and treatment of micro filaria carriers in the community so as to reduce the :)

2) Vector control measures to reduce man mosquito contact so as to interrupt transmission
of the disease.

3) Environmental improvement measures aimed at vector breeding source reduction 2..i:d...
mlllor engmeenng measures.

4) Health education of the community to achieve community involvement and participation

with a view to enhance the effectiveness of the governmental efforts to control the disease.

This disease is not found any where near the dam site or in the command area. The risk

appears to be limited in arid and semi arid areas of the command area likC?North Gujarat, Kutch

andrSaurashtra.In the year 1985 Delimitation surveys(12) were carried out in the districts coming under the
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SSP command area also by Filaria Survey units functioning at Gandhinagar, Vadodara, Surat and
Rajkot. Prevalance of Filariasis detected during the survey is given in the table below:

No. District PopulationPopulationTotalM.F. rateDisease
1981

surveyedNo.ofPHC Rate

I. Bharuch

12,96,4511,19,590140.050.01

2. Baroda

25,58,09255,713160.750.10

3. Panchmahals

23,21,68920,059240.110.08

4. Kheda

30,15,02743,109200.070.07

5. Ahmedabad (Rural)

13,44,87442,618100.100.20

6.

Gandhinagar 2,89,08817,92220.070.23

7. Mehsana

25,48,78728,161190.070.56

8. Surendranagar

10,34,1856,500100.150.01

9.. Banaskanlha

16,67,91414,472120.000.03.
10. ,Rajkot

20,93,09441,512160.05_0.20
.,

11. Bhavnagar

18,79,34037,95316·0.02 0.03

12. Kutch

10,50,161
~,4071
90.000.03

Total No.of persons found to harbour micro filaria

MF Rate =

Disease rate =

---------------------------------------------------------------- xl~

Total No.of persons examined for M.F

. Total No.of persons showing signs and symptoms

of Filaria disease manifestation.

-------------------------------------------------- x 1 CO

No.of persons examined for Filaria disease.

An the 12 districts in the command area are having :MF rate ~elow one. In short rLariasis is
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not widely spread in the command area, only isolated cases were detected during the survey. So

maria is not a threat to public health in command area.

s. GASTRO-ENTRITIS, TYPHOID AND CHOLERA

These common water borne diseases are caused by bacteria. The contamination of water by
human waste and lack of personal hygiene are the two important factors responsible for the
prevalence of these diseases.

The reported number of the above three water borne diseases in the 12 districts under SSP

co~mand area for the period 1986 to 1992 by year are given in the STATEMENT NO. VIII.

From the districtwise figures it is observed that incidence of Gastro-entritis, Typhoid and

cholera was maximum during the year 1988 and 1989 when heavy rainfall and flood situation in
almost all districts.

With the availability of potable water forthe purpose of drinking, washing and sanitation from

SSP, problem of inadequacy of water resulting into contamination will be minimised. However,

this,disease is linked up with local sanitation in the village, personal hygiene, eating habits, of

population density etc. General health education programmes coupled with chlorinated water

supply system will certainly reduce the prevalence of the above three water borne diseases
irrespective of project command area or not..

,

Th'e STATEMENT NO. VIII. indicates that the reported gastro-entritis cases were eitht.er

highest Of 2nd highest during 1988 and 1989 in all districts under command area except Rajkot

where the highest cases were rep~rted during 1987 and 2nd highest during 1988. It is further
observed that the year 1988 witnessed highest rainfall in most of the districts except Panchmahals,

Banaskantha and Surendranagar. However, Panchmahals and Banaskantha witnessed highest

rainfall during 1989. This indicates that the out-break of gastro-entritis etc. do occur during the

- year of heavy rainfall and also during following year of the heavy rainfall.

The Staten1ent No.IX. shows the ratio of average of maximum cases of gastro-entritis of m'o

years to average of gastro-entritis cases during remaining 5 years. This ratio would indicate the

number of times the gastro-entritis cases lik~ly to occur during the year of heavy rains and the
following year as compared to cases during normal years. The ratio for Gujarat works out to be

12:I. This indicates that during year of heavy rainfall and the following year gastro-e"ntritis occurs
in an epidemic form and occurrence of gastro-entritis cases increases 12 times the normal

occurence of cases. This indicater would help in planning, monitoring and management of the

gastro-entritis cases during heavy rainfall. The maximum ratio of 44.8 has been observed in

Banaskantha districts followed by Baroda at 27.69. The ratio is more than 10 in districts ofKheda

(22.8), Bharuch (17.7) and Panchmahals (11.1). In remaining districts the ratio varies from 5.36

'-.
'-

- I
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in Ahmedabad district to 8.16 in Mehsana district.

6. JAPANESE ENCEPHALITIS.

Japanese encephalitis is caused by a virus which is transmitted by Mosquitoes . This virus

belongs to group-B virus. It causes acute inflammatory disease of short duration involving parts

of brain, spinal cord and meninges. Culicine mosquitoes particularly culex vishnui complex
mosquitoes are the vector of the infection. The vector mosquitoes are mainly outdoor resters,but

rest indoors during summer, particularly in areas where temperature is high and relative humidity

is low. The density of mosquitoes shows a rising trend from August, reaching the peak during

September. The species is mainly Zoophilic. Experimental studies shows that the species feed

readily on humans in the immediate vicinity of cattle.

The disease occurs in a sporadic and spotty manner and generaly did not attack m~re than one

member of the household. It was mostly a disease of rural setting and was not seen in highly
urbanised centres. In some out breaks, the affected villages were close to extensive rice field.

Man to man transmission of Japanese encephalitis does not occur. The infection is picked up by
the mosquitoes from the reservoir which is generally birds/animals and then transmitted to man .
Man is the blind end of transmission.

Japanese encephalitis has not been reported anywhere in Gujarat or in L,e 12 districts of SSP
command area.

, '

Outbreak of Japanese encephalitis can be controlled by r~ucing density of vector of Japanese
encep.h.aJ!~~}-"-~..by 'insecticidel-spray and adopting anti-larval measures.

7. INFECTIVE HEPATITIS.

Infective hepatitis or "viral hepatitis" is caused by two viruses namely hepatitis A virus (HAV)

and hepatitis B virus (HBV). In Gujarat both types are prevalent.

DISTINCTION BETWEEN HEPATITIS A AND HEPATITIS B.

Hepatitis AHepatitis B.

1. Nature of virus

.RNA DNA

2. Main sources

Food, waterBlood or blood products.
-,,;.,- 3. Age-preference

Children and youngAny age

adults.

";34-
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4. Major route of transmission. Faecal -oral Parenteral.

CONTROL OF TRANS~lISSION.

The best means to prevent the spread of infection of Hepatitis A is by ensuring simple hygienic

measures, sanitary disposal of excreta which will prevent faecel contamination of water, food and

with chlorination of water is also an effective method of destroying the virus, while Hepatitis B

can be prevented by proper screening of blood donors, proper sterilisation of syringes and needles

and passive immunisation(14).

The reported cases and deaths of Infective hepatitis in the districts of command area from

.1986 to 1992 are given in STATEMENT NO.X.

8. SCABIES/SKIN RELATED DISEASES.

Scabies is caused by sarcoptes scabiei. It is contagious and mainly attributed to the lack of

proper personal hygiene. The incidence of scabies and other skin diseases is directly related to

scarcity of water, local sanitation of the area, lack of personal hygiene and finally the educational
levels and overall health education .

•

When SSP will become fully operational, because of availability of fresh unpolluted water

for irrigation, drinking purpose and industrial use incidence of scabies and skin diseases which is

_attributed to inadequacy of water supply will certainly go down in the command area and also in
town~and villages which are served outside the command area. But at the same time proper health

education inputs shouldbe-increasedin~he command area particularly for improving personal

hygiene in the community.

In one of the study conducted in Baroda district in 1992 it was found that around 3 to 4%of
the total OPD cases were treated for scabies.

9.0 OTIIER RELEVAJ\T 'VATER RELATED DISEASES.

One of the water related disease not discussed earlier and is prevalent in Gujarat and SSP

command area is Poliomyelitis.

POLIOMYELITIS.

Poliomyelitis is an acute viral infection caused by polio viruses. It is primarily an infection

of tile human alimentary tract, but may effect the central nervous system in a very small percentage

of cases resulting in varying degree of paralysis. Poliomyletis can occur sporadically, endemically

or epidemically. In India, poliomyelitis is essentially a disease of infancy and child hood. Seasonal

variation in the incidence of paralytic polio are also striking. Approximately 60 percent of the

':.35-
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total cases recorded were during June to September.

Mode of transmission of the disease is through contaminated water, food, fmgers, milk etc.,

where hygiene is poor, it can spread by faceal and oral route.

Immunisation is the sole effective means of preventing poliomyletis. It is essential to immunize

all children in the begining of infancy to minimise poliomyelitis cases in command area.

Poliomyletis cases recorded in 12 districts under SSP command area is given in STATEMENT
NO. XI.

10.0 INTEGRATION.

Sardar Sarovar Project is an important water development project, providing water for

.irrigation, drinking purposes and industrial use. It will also generate electricity, so when

completed the project will facilitate all round development of Gujarat in agriculture sector

particularly and industrial sector in general. It would ease the problem of safe drinking water in

large number of villages and towns which at present fall under draught prone area and having no
source of potable drinking water.

",All developmental projects contribute to health hazards and S.S.P cannot be an excep
tion.Hence SSNNL has attached utmost importance to environmental impact assessment study on
public health in general and water borne/related diseases i~J?articular. Looking to the data related

to m~rbidity and mortality pattern of various water rel~ted ,diseases_in Gujarat and the districts· .
under S.S.P. 'command area, it is observedmtnafNaIana-lfpfevalent in the districts of SSP

command area. It is the major w~ter related disease in the command area which needs special

attention, monitoring and proper control measures as already discussed and is very well amenable

to effective measures already suggested.

Fil~ia is not a threat to the 12 districts as per the available data. But areas having filaria is

nearer to the command area. So constant surveillance is required to detect hidden cases/carriers.

Water borne diseases like Gastro-entritis, cholera, typhoid, infective hepatitis, poliomyletis

are also prevalent in all the districts with wider fluctuations. It is observed that these diseases

are caused by poor hygiene, contaminated water and food etc. Skin diseases like Scabies are also

prevalent in all the 12 districts. But incidence of skin diseases and scabies may go down when

SSP becomes operational, due to increased water supply for bathing and washing purposes. \Vith

improvement in hygenic conditions and potable water supply through out the year by the SSP, the

incidence of water borne diseases can be minimised if adequate health education measures and

effective monitoring and evaluation system is established.

Other water related diseases which are vector borne viz; Japanese Encephalitis, Dengue fever,



Schistosomiasis also are not reported in the SSP command area .. Studies conducted earlier
revealed that-Schistosomiasis is not a threat to the SSP command area. With the increase in vector

breeding habitats, we cannot rule out the occurrence of any vector borne disease in the SSP
command area.

To determine the magnitude of the health hazards, posed by the SSP on public health and water

related diseases SSNNL has decided to undertake environmental impact assessment study. This
study will be carried out in two phases.

PHASE - I Study based on institutional data of water borne !related diseases in SSP command
area

PHASE - IT Study based on household survey

Phase-I study is already in progress. This study is assigned to Commissionerate of Health,

Medical Services and Medical Education, Gandhinagar which will be completed by lr.e end of

April, 1993. Based on the outcome of Phase-I study, Phase-II study will be initiated.

After the completion of the study a clear picture of the magnitude of water borne/related

diseases in SSP command area will emerge. Based on that, adequate preventive and control

measures can be planned and executed to reduce morbidity and mortality due to various water
borne/related diseases.

-1

The preventive health organisation. already sanctioned by SSNNL at KevadiaucolonYlllaJ'-be
started as early as possible. This organisation can function as a model unit to control water

borne/related disease in the SSP project area. Based on the functioning and effectiveness of Ulis

organisation necessary modifications can be made in the similar vertical units to be created phase
wise.

RECOl\lMENDA TIONS :

1) Creation of Health monitoring cell at SSNNL headed by a health expert with interdicipli

nary team of other experts and workers ..

2) Sanctioned preventive health organisation at Kevadia colony may be started soon.

- ...,

3) Creating an antimalaria vertical unit for the three districts under Phase-I.

4) Necessary preventive and control measures will have to be taken based on EIA study

Phase-I already initiated.



5) Anti-malarial measures must be intensified upto an area of 3 kIns. away from the canal

systems on both sides.

6) Bharuch, Baroda and Panchmahals districts under Phase-I of SSP must be covered under

insecticidal spray regularly.

7) Continuing Health Education programme will have to be strengthened in the command
area.

8) Continuing training of Irrigation Engineers in malariology.
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STATEMENT NO : I

... S.S.P. BENEFIT AREA, NUMBER OF TALUKAS, VILLAGES BY DISTRICT, GUJARAT.

Sr. Nameof AreaNo.ofNo.ofCultivableSSPSSPSSP
NO.district

TalukasVillagesarea inbenefitbenefitbenefit
the district

AreaTalukasVillages

I.Bharuch

903.80111193507.8097.9505331

2.Baroda

779.40121655593.00340.1511948

3.Panchmahals

885.00111909547.809.680430

4.Kheda

719.9010968536.10116.0105269

5.Gandhinagar

64.90017551.9010.650134

6. Ahmedabad

870.7007669676.20331.2707493

7·t..1chsana

902.70111099753.30150.1906312

8.Banilskantha

1270.30111375925.60313.8906392
----- - ------

-

9.Surendranagar
1048.9009651782.50303.7306352

10.Bhavnagar

115.5012876703.1048.2705106

I1.Rajkot

1120.3013856810.0034.120253

12.Kutch

4665.20099482363.2037.850473

Total

14346.6117122749250.41793.86623393.

Source: Sardar Sarovar Narmada Nigam Ltd., Gandhinagar.
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STATEMENT NO.II

Population, density of population, percentage of SCIST population) Literacy rate, Average

rain fall and topography by district under SSP command area, Gujarat.

Name of TotalDensityPercent;PercentageGeneralAverageTopography
No.District

populationofge ofof LiteracyRainfall
1991 census

populatioSTScheduledRatemm.
nl

Populatcaste

sq.Km.

onpopulation

1. Bharuch

15,46,14519945.5 4.251.8 908hilly

2. Baroda

30,89,61039626.5 6.254.0 846hilly &plain

3. Panchmahals

29,56,45634047.1 3.635.3 1011hilly

4. Kheda

34,40,8974971.25.955.5 734plain

5. qandhillagar

4,08,992630.01.44.473.3 625plain
• 6. Ah!TIedabad

48,01,812565.00.911.561.6 660plain
.1

. -7. Mehsana 29,37,810327.' 0.4 8.954.5 594plain sandy-

-- .._------~--~-_.._-------

8. Banaskan tha

21,62,578976.910.631.4 514plain sandy

9. Surendranagar

12,08,8721160.811.245.2 483plain sandy

1O.Bhavnagar

22,92,0262500.14 6.047.3 531plain coastal

II.Rajkot

25,14,1222250.27.356.4 511plain

12. Kutch

12,62,50765.16.911.943.3 471plain sandy
.

coastal

Source: 1991 Census of Gujarat State.
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STATEMENT NO.lII.

HEALTH INFRASTRUCTURE IN SSP COMMAND AREA.

Sr.No. Name ofNo.ofNo.ofNo.ofNO.ofGovt.No.of sub-
district

~en. hospi talsCommunityPrimarydispensaries.centres.
Health

Health
centres

centres

1.

Bharuch 12175119

2.

Baroda -95014389

3.

Panchmahals -
3/6
-47

4.

Kheda 1225 4102

5.

Gandhinagar -14638

6.

Ahmedabad 1

7/
39 8319

7.

Mchsana -
3/2311143

• 8. ,
Banaskantha -

3/20 8209
"'

-
. -

9.
Surendranagar :l62153152

10

Bhavnagar 1-4731

11.

Rajkot 1-4731

12.

Kutch 1391853

Total

9442271481676

Source: Commissionerate of Health, !vledical Services and Medical Education, Gandl1inagar.
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STATEMENT NO.IV

DISTRICTWISE AVERAGE API FOR LAST FIVE YEARS.

No. Name of district APINo. Name of district API

1.

Ahmedabad 5.311. Valsad 16.8

2.

Kheda 7.712. Dangs 13.4

3.

Sabarkantha 7.413. Rajkot lOA

4.

Gandhinagar 8.414. Jamnagar 2.9

5.

Banaskantha 6.715. Kutch 13.0

6.

Mehsana 3.016. Junagadh 4.5

7.

Baroda 21.717. Bhavnagar 1.9

8.

•Panchmahals 14.818. Amreli 8.9

9.

,
22.7

20.8··Bharuch 19: Surendranagar
--------.

I--~-_ .._._------ -

10.
Surat 29.1

Source: Commissionerate of Health, 1vIedical Services and 1vIedical Education, Gandhinagar.
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STATEMENT NO.V

CASES/DEATHS BY WATER BORNFJRELA TED DISEASES IN GUJARAT STATE FOR
THE LAST 5 YEARS.

Year MalariaMalariaDeaFilaJFilaCholerc:ChoGastro-GastrIof.hellof.heJryphIfyphc
positive

falciparunthslariaeasesIeraeotritis0-atitisatitisid-id
eases

cases casedea dea~caseseotritcasesdeathseasesdeath
hs

ss
deaths

1988

460,683159,28667238-1207292606578707,793484'6,36426

1989

598,653185,17860260-2746254208368~1,9395163,56631

I
1990

515,926142,90784328-144
'3234133498095

30513307
24

I
1991

404,735122,83837164-1072250714556,816

19518401
42

. 12716225
1992 331,96993,66727209-24610326834094475 35

,
. -

Source: Commissiooerate of Health, Medical Services and 1!edical Education, Gandhinagar.
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STATEMENTV'

"O~SIDjTY ~~D r.ORTALITY DUE TO M~LARIA IN THE 12 DISTRICT OF SSP COIl"AHO AREA FOR LAST 10 YEARS===========:::======:::===================================================:======s=:=====:~================================2C===~======2 ••=============:=;DISTRICr

BANASKHIiTHASURENDRI1NAIiARRAJY.OTBHAVHAGAR KUTCH"AHES~NA

=======~=========================================:==============================================2=======ac==:a======.======:=C=========8=================: TOTAL

P.DEATHTOTALP.DEATHTOTALP.DEATHTOTALP.DEATHTOTALP.DEATHTOTALP.DEATH

MLA-

HiLCIDUEtlALA-FALelDUEtlAlA-FALCIDUEIlALA-FALCIDUE!lALA-FALCIDUE!lAlA-FAlCIDUE

YEAR

RIAPARU~TO HARIAPARUtITO HARIAPARU~TO "ARIAPARU"TO "ARIAPARll1!TO IlARIAPARUIITO IIA

CASES

CASESLARIACASESCASESlARIACASESCASESLARIACASESCASESlARIACASESCASES -'-lARJACASESCASESlARJA

CASES

CASESCASESCASESCASESCASES

=================================::=================================.========:=====:==:======:===========~D=========cz.======.c:==:z::z==.=::~.==.==:=a:D
• 1983191396~24325334502136023650429271709177665070B64650~ tn 19842249283019989284102139512000418580204419337081294610I 1985

17324180109971165083776590252945002696367047072320

1986

1550307077741114071061100019564440201336902906246~ l
1987

15821310 62004BI048506520 12351430 1304IB90 25001130

1988

1083827920, 30227695801226B4,1750214772007537221415536B650

1989

203103993039n69320026329901006904231024187514403311~2B'21844'

1990

232015303I245993826125363

~616

176692330025931483201!.21417532

1991

1347919230142322695017018879'0414614900899299401037819960

1992

733214480128312145011947
~309,

03826149009984422007lB710040

I

============================================~=======================~=?=================================================================a===========ac===

SOURCE:

Commissionerate of
,

Health, MedicalServices and
Medical

Educution,Gundhinagar.
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STATEKcNTVl.~

KDRBIDITY AND HORTALITY DUE Tn HAlARIA IN THE J2 DISTRICT OF SSP COKKAND AREA FOR lAST 10 YEARS==============================c:======================:==================================================a===========:=:===========:=====================

DISTRICT

BHARUCH VADODARAPANCHKAHALSt:HEDAAHHEDABADSANDHINAGAR

=================================;=========================================c==========================c:c======.c=======c==========:====~ ••==========:=ac.TOTAL

P.DEATHTOTALP.DEATHTOTALP.DEATHTOTALP.DEATHTOTALP.DEATHTOTALP.DEATH

MALA-

FALCIDUEPlALA-FALeIDUEP1ALA-FALeIDUEKALA-FALCIDUEPIALA-FAlCIDUEMlA-FALCIDUE

YE~R

RIAPARUIITOMRIAPARUlITO KARIAPARUIITO I!,;, RIAPARUI!TO IlARIAPARUKTO IlARIAPARUHTD PIA II
CASES

CASESlARIACASESCASESlARIACASESCASESLAlItACASESCASESlARIACASESCASESLARIAl:ASESCASESlARIA-

-" .~I

CASESCASESCASESCASESCASESC~SES

:=======:====~====:==:==:===:====:====:===========================:======:==::=======c:==:======c~====::c=========::::c:=:========c:=====:cc====c==:c:=:c;I
1903

1102880b01752392401943727b90~n32J10b014049188403944960
,I:loo

19B49921IIB601787128040124121275017755670 .010647J1530332J119D0\ I 198589811068098781375034174990 6825431040915290 130394CJ

1986

140423415013454320B0683520980B460J619032J56060101289{I

19B7

24599575103979911400332116SB71016376227302(1552850 642280

1988

2B16058553550901764J5162479226554278451J362373833219215955520

1989

3415866490739062298815798152203532727182515137064895364061106I
1990

3B53277JB051710167845B67883127J7031B677147411924300304B726210
'. ".

1991305J762450435231448bJ862307138140279JO93082127354556018983440

19,2

25910409804492414934145~653105160292286945269991654317512730

====::==================================================2==================:=========:=:========:===:=~==========:==================::==============a:==::
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STATEMENT NO.VII. CONTD.5. Gandhimigar

1986537.43.3

1987

135.91.8

1988

650.04.5 -1989
532.917.9

-

1990

1125.023.1

1991

534.05.0

1992

485.04.3

6. Ahmedabad

1986452.11.9

1987

251.31.1

1988

728.43.9

1989

704.87.6

1990

1035.46.6

1991

541.17.0

1992

573.35.2

7. Mehsana

1986169.11.1

1987

109.40.9

1988· -

635.51.9

1989

- 373.64.5

1990

900.34.5

1991

460.03.8

1992

516.02.5

8. Banaskantha

1986328.80.8

1987

060.80.8

1988

729.25.5

1989

797.010.0. 1990 770.211.2

1991

536.66.4

1992

934.13.4
"-

-
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STATEMENT NO.VII CONTD.

"-.

.'
9. Surendranagar

1986308.06.9

1987

081.05.3

1988

443.025.5

1989

449.032.9

1990

627.025.3

1991

202.010.9

1992

492.09.6

10. Rajkot

1986200.03.3

1987

180.02.2

1988

1056.05.4

1989

433.012.5

1990

463.014.3

1991

340.57.5

1992

682.24.8

11. Bl1aruch

.
1986

364.01.0

.1987

121.00.6

1988

761.01.1

1989

573.03.0

1990

736.03.2

1991

348.01.6

1992

612.01.7

12. Kutch (Bhuj)

1986105.91.8

1987

005.01.1. 1988 657.76.4

1989

563.032.5

/-'

1990281.019.7

1991

082.06.0

1992

508.07.9

Source: Commissionerate of Health, Medical Services and Medical Education, Gandhinagar.
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STATEMENT No.VIII

~

. t BU"SER OF SASTRID £STRITlS, TYPHOID AAHO CHOLERA CASES AND DEATHS BY YEAR

••...

.~
p'I~;A~ECF 01ST

YE;'RRAINFALL G~STRO-ENTRITISiYFHOIDCHOLERA

I-

CASES
DEATHSC;'SESDEATHSCASESDEA1HS

.•J. :::::::==========:::::::===.===============::::=======t:===::==a==:===== ••C=2.=========~=:=============:=====::

2

345 678.,10

" ~,

---------------------------------------------------------------------------------------------------------------

I SH';F.l;:H

1981156T738020241

~

1987441104713m 0II0

198B

1134 19478(1)46 (1)31511) 066 (I)211>

1989

837 149671211094312) 00

1990

90S4392117B240

1991

43351339(2)31212)4111291

1992

9422118136306212) 611>

"

2 ~~RCJ~

1986303.8427.,00'41 1

1987

419.39000159 0220

19~8 1068.3(1117;62(2)

4 998 III032(2) 1

1989

585.6 18747(11 o 413(2)0100

1990 879.0(2)

36351 0151

1991

70328151(21 2453(11 110

1992

764.916525711 2089(1) 311)

3 rMiC~~~HAl

19864(111057b007

.

1987
47110~90Sb2111 191111111

1958

9116 689911051 0150

,J'

,
1989 1190.4121 4232(21S00I0

_ 1990 1542.0(11

173171215121111(2) 10

.~
1991bb7.4631539060

19~2

755.21553211 1 8040

.
-

4 Kfi:::,i

198601070 13I080

1987

48310(1,0020

1988 1256111 lE041(1)

4 in t1l-1 L6(1)--0

1989 73B.9(2) 10320(21

11(21IB5014(I

1990

6793076LaT---lrm-- --- .-0

1991

650.55152HlI26812> 040

1992

5BB.711200196 014
,.

\I

5 E~S2'fWIA5AR
1986

537.4394000560

1987

135.9628~000I)

19~3 650121

ZE74111C'005211 I 0

1569

532.91238(21
.

0000,
199(1 1125(11

IIIS 000

1991

53~0(.0000

1992 .

4843116~79111 J20

: ~c:.:-;~:~3AD

1986

452.11448v1,652160

..,":!:

1987
251. 371j541(21 00110

19f.a'728.4121 6585111

jo .0120

1969

704 2716(210001411> 0

1990 1035.4(1)

37179 020

1991

541.110872 222(1)010

1992

573.38708130110

:::=:::::====:==================:=====:=~===========::=:==:==================================x~===:==:==:===

·L
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STATEMENT No.VIII

. !UI1BER Of GASTRIO ElITRlTIS, TYPHOID AAIID CHOLERA CASES AND DEATHS BY '(EAR

~r.HME OF DIST . YEAR RAINFALL 6ASIRO-EHTRIHS TYPHOID --CHOLERA

/io. CASES DEATHS CA:E5 DEATHS CASES DEATHS '

~=:::=::==:=====:===:=:==::============~======:=.=::=:=========::::======a==========2c:a=====z:======================

-
2 4 5 6 7 B 9 10

-7~AHES-;~A---------------~--------------------------------------------I "" ----------------------------------------------- .•.

o

20(2)

32111

7

12

8 BAHSKANTHA

-~

1986 Ib9.J 209

I,B7 • 109.4 244

1988 635.5(2) 17174(1)

1999 373.6 15528(2)

1990 900.3(1) 238

1991 460 76

1992 ~16 235

198b 328 0

1937 6o.B ISO

1969 729.2 13139111

1969 797121 9942121

1990 770.2 59

1991 ~3~.6 527

1992 934.1111 521

198b 300 3439

1987 81 17BO

198B 443 11923(1)

J989 449 7579(2)

J990 62?0111 902

1991 202 889

1992 492:012> 1331

21 0

14 57

7 75

o 68

12 2721Z}

o 813111

2 162

o 0
o m
o 288(2)

o 34711)

I 68

o 249

o 8'

4

121

254

232

276

_; 379(11

10 26912>

o 10

o 2

o 25111

o 0
o 14

6 0
o 2

o 0

o 0
o 1
o 7(11

o 0
o 0
o I

2 2
o 7

o 13111

3 0

1 0

o 0

o ," 0

o

o

o

o

o

o

o

o

o

o

o

o

o

o

1

o

o

o

o

o

-0 -

1986 200.0 55e

1987 160.0 23800111

1983 1056.01J11167J121

\969 433.0 63b2

1990 463.0 2973

1991 340.0 331

1992 692.2(2) 814

~ 19l1J)

2 n
• 0 0

13 12

15 m
9 103

10 63

3 198

1 402121

o 40blll

10 KUTCH

, ,

II RJAKOT

, ;

198b 105.9

1987 5.0

1989651.711)

1989 563.0121

J990 281.0

1991 82.0

1992 .508.0

2341

3m
3962(2)

243511

B92

1224

328

-.
J..

7

o

14

31

3 0
o 0

5 6(1)

o 0
2 0

o 1

o 0

o 0

o 0

o WI
o 0

o 0
o 0

o 0

o

o

I
o

o

o

o

o

o

2

o

o

o

o

198b 364.0

1997 12\.0

1988761.(11)

1989 573.0

J990 736.0121

1991 349.0

1992 612.0

me
3\69

18312!1

17429121

1406

2391

2B42

J6

217

27 335

2Sb

13 326

31 SOO 1lI

22 712111

I
o

o

4

o

9

1

o

2

2

3

o -

o

2

o

o

o

o

o

o

o
-------------------------------------------------------------

-Note: Figures in paranthesis indicates highest and second
highest rainfall during 7 year period 1986-1992.

Source: COllllllissiol1erute of Ile<:llth, l'ledical Servi;eos uno
HeeliCil'l Educilt ion, Gandh inilgar. -51'-



STATEMENT NOJX

'10 A 'It:. O<A C. r; or: c,~'T Ro- Gr7l?5'77S

C~r:f ~4R,~ 6?&nAN~
~ ~eAr~S.

RAno OF AVERAGE MAXIMUM GASTRD-ENTERITIS CASES of!' 7",-, 0 .::teARs
District YearAverageAverage ofRatio of average

maximum gastro-
gastro--entri tisof maximum

entritis cases of
cases of:.cases/average of

two years
remaining 5 yearsremaining period.1. Bharuch

198817222.59710.017.7

2: Baroda

198818254.5659.227.7

3. Panchmahals

19895565.5499.41l~1

4. Kheda

198814180.5622.422.8

5. Gandhinagar

19882056.0305.86.7

6. Ahmedabad

19884650.5867.45.4

•

7. Mehsana
198816351.1200.28.2

:
8. Ban~kanlha

198911540.5257.444.6

I
9. Surendranagar

1990.. 9751.01668.25.8.1O.Kulch
198814159.01736.08.1

11.Rajkot

198817735.52187.68.1

12.Bhavnagar

198817870.52325.27.7

Total

148437.012291.812.1

Source: Commissionerate of Heatth, Medical Services and Medical Education, Gandhinagar.

STATEMENT NO.XI



\
STATEMENT NO.X·

•

Cases and deaths caused by infectious hepati.tis in the 12 districts of SSP command area from
.1986to 1992.

'~'_ ..~
" -.,-:.

, -~

Dist. Bharuch Baroda Panchmahal Kheda Gandhinagar Ahmedabad

Year CasesDeathsCasesDeathsCasesDeathsCasesDeathsCasesDeathsCasespeaths

1986

1555414 9254 550 -56 ---

1987

807215 6254 653 -50 -992

1988

34316309218310115-52 179 -, . 100332107 761989 13213156912 - --
. • 891990 409183651112 478423 - -

,
-

1991 .
27714531 -162 2718 758-314-- -

1992 207-254 -254--j-----j6- -92 21-

Dist. Mehsana Banaskantha Surendranagar Kutch Rajkot Bhavnagar

Year CasesDeathsCasestDeathsCasesDeathsCasestDeathsCasesDeathsCasesDeaths

1986

1182884231 2130 263 218117

1987

276-783159 774180 -13713

1988

984159 8244 72431588-243 32

1989

3205378 -461
7. 139 753 -38734

,



. ~ STATEMENT NO.XL.

/
•..

CASES AND DEATHS CAUSED BY POLIOMYLETIS IN THE 12 DISTRICTS OF SSP

COMMAND AREA FROM 1986-87 TO 1991-92 .

1986-87 1987-88 1988-89 1989-90 1990-91 1991-92

(

Districts casesdeathcasesdeathcasesdeathcasesdeathcasesdeathcases! death

IBharuch

--3-6---1-
211

11

,
Baroda

2542-
-3---

4/
-

Panchmahals

--S-11 -6-2-
7J-IKheda

----3-3-11 -1-

Gandhinagar

------4-2-J-
I

Ahmedabad

85221-
251 -

--1-61
1,

I

Mehsana

--5-
-I-
2-10684

•

Banas~tha
-I

- 5 11- --- ----
. -

Surendranagar

4- 1 .
21

2
1 I .

2
- - ---

61

IKutch
1329-9-9-9-2'

-I
,Rajkot

124219-6-30 36411
211

3
IBhavnagar

--6-10 -1-211412
I

Source: Commissionerate of Health, Medical Services and Medical Education, Gandhirlagar.
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"INUTES OF 11£ 19TH I'£ETIN6 OF ENVIRONI'£NT St.JB-eROlP
HELD ON 28TH .JULY. 1993 AT 12 NCX)N

IN PARYAV~ BlIAW\N. I£W DF1 HI.

Shri R. Rajamani, Secretary, Govt. of India,
Ministry of Environment ~ Forests and Chairman of the
Environment Sub-gt'oupof NCA welcomed the Members and
lnvitees to the 19th meeting of the Environment Sub
group. The list of participants is enclosed at
Annex.XIX.Min-l.

Discussion on the agenda items was taken up thereafter.

1



Item No.XIX-1(100): CONFIRMATION OF THE MINUTES OF THE 18TH
MEETING

Minutes of the 18th meeting of the Environment Sub
Group of Narmada Control Authority were circulated to all
members and invitees separately vide letter No. Env
34(18)/93/1467 dated 8.7.1993. Comments received are placed
at Annex XIX-Min-2(a) & 2(b).

The minutes
modifications:

were confirmed with the following

(1) The following points was added after point-2 on
page-4 of the agenda i.e. as 3rd point:

"No clear felling to be permitted in Maharashtra
till the team visit is completed and the final
report of Pune University on Carrying Capacity
has been submitted and assessed.

(2) The following para was added after the first para
of page-9 in the subhead-l (NSP: GOMP).

"The Chairman enquired from the representative of
GOMP, if it was correct that contracts for
construction of NSP had been awarded? This was
confirmed by GOMP representative. The Chairman
desired that as a result of this the pari-passu
aspect of NSP would also have to be considered
and that no construction work relating to NSP
should start till the pari-passu status was clear
to the Sub-group.

(3) On page-i1 under Command Area Development,
Gujarat, the following was added:

SSP,

(4)

"Shri Shekar Singh enquired about the report on
the drainage study beyond Mahi-Doab. He
mentioned that this issue had also been raised
in the last meeting by him. The GOG
representative promised to send a copy of the
final report to the members."

On page-a, the sentence beginning from 4th line
of the para would now read as follows:

"Referring to the negotiations of the Govt. of
Rajasthan with WAPCOS Chairman expressed that
whichever organisation is choosen for entrusting
the studies by GOR, it should take care of all
the points of Terms of References (TOR) being
pursued by GOG.

r
(5) The Corrigendum was issued for inadvertent typo

graohical errors which is enclosed at annexure
XIX-Min-3.

2



Item No.XIX-2(101): REVIEW OF ACTION T~(EN ON THE DECISIONS
OF THE PREVIOUS MEETING

Consideration of Policy Issues.

1. Ext..,tian of Ti_ for Enviran...,tal and
Approval [It •• No.XVIII-2(97) (1)].

Fo•••• try

Chairman invited
Committee which made
Gujarat.

presentation of
a field visit to

report of
the areas

the
in

Dr. S. Ramaseshan presented the findings of the
Committee to the members of the Sub-group.

Chairman opened the discussion and enquired about
the planning of the Catchment Area Treatment for
critically degraded sub-watersheds freely draining into
the reservoir. It was explained that in the report of
the Committee, the planning & implementation of only the
directly draining critically degraded sub-watersheds has
been considered. Chairman, however, pointed out that
treatment of other areas should be given due attention
and source for funding should also be identified. He
enquired about the progress of submission of the plan
by GOM. Shri M.S. Parasnis, CCF, 80M explained that
the preparation of the plan is in progress and as
promised earlier it would be possible to submit the same
plan by October, 1993. Vice Chairman, NVDA, 80MP
informed that almost half of the work on preparation
of the plan under reference is over and the remaining
work would be completed by October, 1993. Chairman
stated that the plans are required to be prepared for
treatment within the time frame to be determined and
funding arrangements are also to be identified otherwise
work would be considered as incomplete.

In response to a question on quality of the
catchment area treatment, Shri B.U. Chengappa replied
that he has visited plantation sites in Suiarat, where
catchment treatment works were going on. The check
dams and various other measures have been taken.
There, in order to measure the silt flow, certain drums
have been put up to collect the silt. Chairman,
however, stressed that more modern equipments for
measuring the silt are available and these should be
used to the extent possible. 80S agreed to explore the
possibility for the same.

Chairman wanted to know as to to why khus orass is
not being planted in Suiarat as in Madhya Pradesh. Shri
M.B. Mehta, Chief Conservator of Forests, SSNNL informed
that the conditions are different in Suiarat where most

I > I' .



of the catchment is adequately wooded and if kh~ is
planted there will be a fear of its exploitation by the
villagers because of the value of its root. Adding to
this Member <E&R) explained that the land holding
pattern in Madhya Pradesh are different from those in
Gujarat. The areas being tackled in Madhya Pradesh are
mostly private agriculture land where the protection of
khus grass is assured by the owners.

Chairman also raised the question of planting of
teak as main species in catchment treatment works. Shri
M.B. Mehta, CCF, explained that teak is not the only
species and polyculture is being maintained. The
protection given to the plantation area is resulting in
the overall regeneration of the area. In addition to
tree coppice;some 20 species of grasses have also come
up.

Dr. Shekar Singh, however, wanted to know whether
the areas, where compensatory afforestation are being
taken up were once the grass lands and whether these
areas are at all suitable for plantations. He also
questioned the desirability of irrigating the
plantations. Dr. Abrol wanted to know, if the
plantations can withstand, the changed water balance
and desired that some studies should be done on soil
water balance. Shri M.B. Mehta, explained that the
support watering facilities being provided to the
plantation initially cannot be referred to as
irrigation. Mr. Chengappa also informed that support
watering is an accepted silvicultural practice.
Chairman, however, stated that the question is whether
the plantations are sustainable on long-term basis or
not. Dr. Shekar Singh also questioned the desirability
of adding Gypsum to the soil on a long term basis.

Dr. Ramaseshan referring to his observations during
the field visit informed the Sub-group that many of
the plantations have survived the zero rainfall
situation although some plantations of Neem trees have
failed. He further stated that the plantations inspected
by him, on road side have registered excellent growth.
Shri Mehta, informed the Sub-group that the gypsum is
being added only once at the time of planting and the
plants once establish require no further adding of the
gypsum. He was optimistic that the second generation of
the trees would be more exacting and the salinity will
also get reduced. He futher explained that he has
evidence that the plantations helps in reducing the
salinity and that the 2000 odd trees standing on a ha of
area would act as vertical drains to reduce the
salinity.

4
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Appreciating the work done by GaG in planting up
the vast barren areas in Runn-of-Kuchch, Dr. Katti
informed the Sub-group that many of the species
including the Neem trees have come up very well and
entirely a new eco-system has been created where in the
past actually no resources existed. He further stated
that it is a wonderful experiment in our country. Humus
has already started accommulating, grasses are also
coming up nicely and that it looks as if the desert is
blooming.

Referring to the catchment area treatment works,
Chairman stated that he has been raising the point that
the sub-watersheds on the periphery of the areas getting
inundated should be treated first. Dr.Ramaseshan
explained the logistic and practical difficulties faced
by state Govts. in concentrating the entire work in the
limited area. Dr. A.K. Malhotra also sought to explain
that catchment, subject to human interference is the
same in all the states. States are only adminis-trative
boundaries. Therefore, the environmental aspects have to
be looked issue by issue, in totality. Chairman,
however, disagreed and stated that the areas near the
dam site should be treated up first and the
percentage of progress needs to be worked out in
relation to the work executed by GaG and GOM on these
areas only. Refert~ing to the catchment area treatment
in Maharashtra, he directed that the work in the areas
just above the dam namely the sub-watersheds Na3a. Na3b
and Na3c should be done before 1994 rains, if pari
passu condition is to be adhered to. He also referred
to the point-3 of the further recommendations contained
in the report of the Committee on page-13 and stated
that, " the desired information should be made available
to the Sub-group as early as possible for the effective
monitoring".

Referrring to the impacts of impoundment on the
environment, he expressed that the salt water intrusion
should be studied. He desired that report of the
studies done by CWPRS, Pune need to be examined in
detail ~ outcome reported to the sub-group. Sub-group
also discussed implications of the closure of sluices
beyond December, 1993 and felt that the studies which
have been done~for mitigating the downstream impacts
need to be scrutinised, mitigation measures proposed
and their need to be checked and recommended measures
should be implemented in time and in any case the Sub
Group cannot arrive at a firm recommendation or
suggestion just now.

Chairman referring to the discussions of the
meeting of the Environment Sub-group stated that
Sub-group had recommended shifting of the dates
closing of the sluices to March, 1994, keeping in

"l8th
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the delayed start of catchment treatment works in
Maharashtra. This recommendation was made to provide one
clear season for executing catchment area treatment
works in Maharashtra so that they can catch up to the
pari-passu approach.

Shri B.J.Parmar, Executive Director, SSP informed
the Sub-group that the project authorities have got the
model studies done by CWPRS, Pune on the possible
environmental impacts downstream of the SSP. He also
explained the measures which are proposed to be taken to
safeguard the downstream reach. He further informed
that major structures have been provided on both sides
of the roads to safeguard the same and that the
Karjan reservoir is to be used for providing water to
downstream through the river sluices and also through
the syphon. Based on the trend of floods this year he
also informed that if sluices are plugged during
December, dry conditions would prevail downstream of SSP
only for 10 days. He further explained that routing of
the flood has been considered and discussed in detail
in the SSCAC's meetings where Chairman, CWC has also
given suggestions. Based on the discussions of the
SSCAC, the backwater effects which were based earlier
on calculations have now been replaced with model
studies. However, Dr. Ramaseshan reiterated that as per
the data made available to the committee if the
construction sluices are closed by mid December, the
downstream dry conditions will prevail for 22 days. He
also desired that the backwater effect is required to be
supperimposed over the submergence area. He also
explained that the project authorities required two
seasons to complete the works for constructing stilling
basin downstream and for this reason it is proposed to
close the sluices early. Dr. Ramasheshan expressed the
opinion that unless we are to get substantial
environmental benefits by delaying the closing of the
sluices, these can be permitted to be closed in
December itself.

Chairman, however, desired to know the impact of
closing of the sluices or by postponing it on both
upstream and downstream environment. Prof. Katti
explained that since the wall has already been
constructed and only pin~oles have been left out for
plugging, closing or not closing the same will not have
substantial environmental impacts. Chairman, however,
expressed that there is a clear anxiety about the
downstream impacts which as per the report of the
committee can not be ascertained very clearly till
October, 1993 and that the main area of the concern is
the catchment treatment works in Maharashtra where they
seem to be lagging behind. He suggested that the Sub
group cannot decide on closing of the sluices unless
data on the following aspects is available:

~---------:~""i'r---~---------;""----------""---------------
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<i) Provision of downstre.m water supply;

(ii> Salt intrusion with and without dam; and

<iii> Areas which are likely to be submerged.t
the level pool submergence (pondage).

Dr. Shekar Singh wanted to put on record that
the catchment area treatment requires 3 to 4 years for
stabilization. Shri M.B. Mehta stated that his
observations and experiences are that one year is
sufficient to get the catchment area stabilized after
the treatment. Chairman, however, reserved the decision
of the Sub-group on closing of the construction sluices
till the next meeting of the sub-group, pending
information as to what will be the environmental
affects, of closing of sluices in March, 1994 and also
if these are closed in December, 1993 itself as
proposed in Committee's Report. Executive Member, NCA
informed the sub-group that CWPRS, Pune was being
requested by Govt. of Gujarat to carry out model tests
on the above points, on a priority basis and these
issues would also be discussed in the SSCAC meeting
scheduled to be held shortly.

"').•... Submission of Catch.-nt Area Treat.ent -Plan.~or
freely draining critically degraded sub-wat.rsh~.
[Item No. XVIII-2(97) (2)].

This item is already covered under the discussion
of ltem-l above.

3. Cast E.tiaates for Prttparation of Action Plan and
Itip 1....,tat ion of Environ-.nt Safeguard ••••asures
[It•• Na.XVIII-2(97) (3)].

Chairman expressed concern about the non
availabillity of the data on estimates and expenditure
on environmental aspects and directed that as far as
pOSSible the gaps should be filled up before the next
meeting. He also directed GOG to revise the cost
estimates on ~mplementation of command area development
works which should take into consideration various
mitigative measures that may be needed as a result of
the recommendations of the studies commissioned.
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It •• No. XIX-3(102) I PRESENT STATUS OF STUDIES/SURVEYSAND
ENVIRON£NT ACTION PLAN.

i) Phased Catch...,t Treat...,t

Narmada SaQar Project

Govt. of Madhya Pradesh

According to GOMP all the reports including
revised/supplementary reports have been analysed by the
experts in NVDA. As per the final results of the ana
lysis, the total catchment area of NSP below Bargi Dam
is 40,47,037 ha out of which 30 sub-watersheds covering
total area of 73,713 ha and belonging to high and very
high priority categories have been identified as
directly draining into the reservoir. The total non
forest area within these 30 sub-watersheds comes out to
be 57,697 ha, out of which 5,770 ha ar~eas is not avai
lable for treatment, as these areas come under roads,
buildings, canals and water bodies. As for the forest
area, all those forest compartments either falling
completely within these 30 subwatersheds or having some
overlapping areas with these 30 subwatersheds will be
taken up for treatment. Accordingly, 47 forest compa
rtmentssituated in Khandwa & Harda (Territorial) Forest
Divisions have been identified for pari passu treat-ment
at the project cost. The total area of these 47 forest
compartments works out to be 15,583 ha. After' excluding
the areas coming under submergence, encroachments,
cultivations and the areas under previous years
plantation the net available forest areas to be treated
comes out to be 10,872 ha, out of which 5,295 ha fOt~est
areas is fully stocked and will need only minor
engineering works, whereas the balance 5,577 ha forest
area being blank/understocked will need both vegetative/
afforestation measures as well as soil engineering
works. The final CAT plan is under preparation and will
be ready by 15th August, 1993.

Sardar Sarovar Proiect

Govt. of Madhya Pradesh

GOMP reported a progress of 13075 ha of non forest
area by the end of Mat'eh, 1993. GOMP has submi tted a
revised plan for the directly draining, high 3nd very
high critically degraded areas in the sub-watersheds.
According to this clan a total of 73795 ha of non forest
area is to be treated at a cost of Rs. 55.35 crores
including the cost of establishment. The forest area

e
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proposed to be treated is 59572 ha. Out of this 7642 ha
area is not workable and another 13930 ha area being
fully stocked, would require only engineering works. In
the balance area of 38,000 ha full treatment works
comprising engineering as well as vegetative and
afforestation works will be taken up at an estimated
cost of Rs. 33 crores.

As for the progress of works during 1993-94, 700
ha forest areas is expected to be completely treated by
the end of July, 1993. It was informed by GOMP that
complete treatment involves both vegetative/afforesta
tion measures as well as soil engineering works.

Govt. of Guiarat

Besides completing the target of 21311 ha of
degraded forests Govt. of Gujarat is yet to report on
progress of non forest area.

Govt. of Maharashtra

Govt. of Maharashtra has reported the
960 ha of forest area for catchment area
during current monsoon of 1993.

ii) C~ensatory Afforestation

Narmada SaQar Project

Govt. of Madhya Pradesh

target of
treatment

As for the progress of works during the current
monsoon, it was informed that planting works are being
carried out allover the areas and a total of 12,987 ha
at degraded forest area and 1,327 ha of non
f~rest/revenue area are expected to be afforested by the
end of the current monsoon.

Sardar Sarovar Project

Govt. of Madhya Pradesh

During the current monsoon, progress on 2,215 ha
of degraded forest area has been reported. Whereas no
progress over non-forest area is not reported. It was
further informed that the collectors of the concerned
districts have not been able to provide suitable non
forest areas for campen-satory affarestatlon works.
Vice Chairman, NVDA has written a number af 00 letters
to the concerned collectors for this purpose.
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Govt. of Guiarat

Govt. of Gujarat has reported a progress of 4147
ha of non forest areas and 7784 ha on degraded forest
areas by the 15th July,1993.

Govt. of Maharashtra

Sub-group noted the progress of works, on 7222 ha
non-forest area and 12977'ha on degraded forest as
reported by GOM.

However, the location map of the area being planted
alongwith the composition of the species, survival,
spacing and other inputs provided are not yet furnished.

i i i) Co..and Area Developaent

Narmada SaQar Project

Govt. of Madhya Pradesh

GOMP officials informed that collection of field
data in the command area of Narmada Sagar Project has
been in progress since November, 1991 and the same would
have to be continued at least for 2 seasons to farm any
useful information for the consultants, who should be
entrusted with the preparation of Master plan on
drainage. However, the field data collected till May,
1992 have been compiled and an interim repot't has been
drafted which is being studied by NVDA.

Sardar Sarovar Project

Govt. of Gujarat

Chairman enquired from D~. Abrol about the progress
of the work on scrutinising the studies as agreed in the
last meeting. Dr. Abrol invited project authorities for
discussions on the issue seperately.

Govt. of Rajasthan

Already discussed under item XIX-1(100).

iv) SURVEY OF FLORA, FAUNA AND CARRYING CAPACITY STUDIES

Narmada SaQar Project

Govt. of Madhya Pradesh

GOMP officials informed that comments on FONs
report has been recelved from the Director, Zoological
Survey of India, Calcutta and the same would be placed
before the Wildlife Committee durlng the next meeting
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fixed on 11th August, 1993. The comaents from other
members are expected to be presented during the meeting
itself. The FONs report is yet to be deliberated upon
and finalised by the Wildlife Committee constituted by
NVDA.

Sardar Sarovar Project

60vt. at Madhya Pradesh

6QMP informed that the report for the quarter
ending June, 1993 at the SFRI, Jabalpur is still
awaited. Action Plan will be prepared only after the
final study report is submitted by the SFRI, Jabalpur.

Govt. of Maharastra

School of Environmental Science, Pune University
has submitted a further report on submergence area in
Maharashtra annexed at XIX-Min-4.

Govt. of Gujarat

Action plan based on the report of M.S. Univer
sity is yet awaited.

v) ARCHAECLOGICAL Ie ANTHROPOLOGICAL ~

ARCHAECLOGY

Narmada SaQar & Sardar Sarovar Projects

Govt. of Madhya Pradesh

The revised action plan has been received by NVDA
from Commissioner, Archaeology and Museum, Bhopal and is
presently being examined in NVDA.

Govt. of Gujarat

6ovt. of Gujarat informed that there will not
any permanent submergence during the coming monsoon
that the temple has been erected 15 Km downstream.
has also been installed with religious ceremonies.

Govt. of Maharashtra

No work is required.

ANTHROPOLOGY

be
and

Idol

Govt. of Madhya Pradesh

6ovt. of Madhya Pradesh submitted a copy of the
studies completed by Dr. K.G. Dubey durlng 18th meetlng
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to NCA. GOMP is directed to implement the recommendation
contained in the report in their R&R plans.

vi) SEIst1ICITY AND RUt STABILITY OF RESERVOIR

Govt. of Madhva Pradesh

Narmada SaQar Project

GSl had pointed out in their earlier geological
report that a narrow sub valley in the reservoir area in
the vicinity of dam site needs to be further examined.
Accordingly, a request was made to G5l to include the
identified area in their field programme. Aerial
photographs of the suspected zone were also made
available for preliminary study. Director, GSI
Division, Bhopal is now of the opinion that no further
field work is necessary. Final report in this regard is
being obtained from G51.

Firm order has been placed on IMD for supply and
installation of 12 Nos of Wood Anderson Seismometer
alongwith 6 Nos of photographic recorder in the project
area.

Further price bids have also been received as
recommended by cwe and IMD to install and commission
Micro Earthquake recorders for recording pre-impounding
seismic events till such time the entire package of
instruments comprising various sophisticated instru
ments are imported and commissioned. The offers of
various firms are under active consideration of NVDA.

Sardar Sarovar Project

GOMP informed that after making preliminary field
investigations of the suspected sites an 16th March,
1993, the team finalised the type of experiments to be
conducted and field data to be collected for which the
equipments and personnel would be made available by
CWPRS, Pune and GS1, Nagpur Division. This field work
is likely to continue for a couple of months. Sources
fOt' the data, as required from GOMP, are being
identified. Suggestions with regard to agencies to whom
the observation and collection of requisite data could
be entrusted have been received from Chief Engineer,
Narmada Control Authority, Indore. Consultation with
these agencies is in progress.

12
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Final report an
from the Barkatullah
coordinator. As for
concerning surveillance
studies are presently in

vi i ) HEALTH ASPECT

Narmada SaQar and Sardar Sarovar Projects

Bovt. of Madhva Pradesh

limnological aspects is awaited
University which is principal
the epidemiological studies
of control of malaria, the

progress.

Sardar Sarovar Project

Govt. of Guiarat

It was observed that the report of SCHMS annexed
with the minutes of 18th meeting are not farming a plan
by themselves and requires translation in farm of a
comprehensive plan with time frame and budgetary
provision.

Govt. of Maharashtra

Copy of the detailed health plan is yet to be
t'eceived.

After some discussions on the health plans of the
State Governments, Sub-group decided to specially invite
Dr. Tripathi, Director General, ICMR for reviewing the
health plans drawn by all the three States. It was also
decided that NCA will make these plans available to Dr.
Tripathi for a review.

vi i i) FISHERIES DEVELDPtENT OF SSP AND NSP RESERVOIR

Communication has been received from CICFRI that
the final report on desk review studies on conservation
of fish fauna is under printing and would be available
shortly.

Regarding report an Environmental Impact of
downstream of SSP Govt. of Guiarat informed that the
final report is awaited from HR Wallingford Institue,
London.

The final report on limnological aspects is stIll
awaited from the Barkatullah University, Bhopal which is
the principal coordinator of all the three Univer
sities viz. Rani Durgawati University, Jabalpur (For
studies in Upper Narmada Zone>, Barkatullah University,
Bhopal (for studies in Middle Narmada zone) and Vikram
University, Ujjain (for studies in Lower Narmada zone).
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DATE • VENlE OF NEXT flEETING

The next meeting of the Environment Sub-group of
NCA is proposed to be held on 3rd November, 1993 at 9.00
A.M. in the Committee Room of Narmada Control Authority,
Vishal Tower, Indira Complex, Navlakha, INQDRE- 452001.
This will be followed by field visit on 4th and 5th
November, 1993.
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ANNEX-XIX.~IN.(1)

LIST OF PARTICIPANTS ATTENDEDTt£ 19TH ENVIRONt1ENT
SUB-6ROUP I'EETIN6 t£LD ON 28TH JU..V. 1993 AT NEM I)F'I "'1.

S.No. Name & Designation

1. Shri R. Rajamani, Secretary, Min. of Env. & Forests, New Delhi.

2. Shri N.V.V. Char, I/C Executive Member, NCA.

3. Shri B.S. Baswan, Vice Chairman, NVDA, Bhopal.

4. Shri N.Suryanarayanan,Commissioner (PP), Min.of Water Resources.

5. Dr. A.K. Malhotra, Member (E&R), NCA.

6. Shri I.P. Abrol, DOG, ICAR, New Delhi.

7. Prof. R.K. Katti, Director, UNEECS, Bombay.

8. Prof. S. Ramaseshan, lIT, Kanpur.

9. Dr. Shekhar Singh, Faculty Member, llPA, New Delhi.

10. Dr.K.A. Kushalapa, CCF, MOE~F, Bhopal.

11. Shri M.B. Mehta, CCF, SSP, Vadodara.

12. Shri S.P. Mathur,Addl.Secretary,DOE,Gavt. of Rajasthan, Jaipur.

13. Shri M.S. Parasnis, CCF (Cons.), Govt. of Maharashtra, Bombay.

14. Shri B.K. Verma, Member (E&F) , NVDA, Bhopal.

15. Shri M.B. Mankare, CF, Dhule, Maharashtra.

16. Shri G.L. Java, Chief Engineer (Designs) ,SSP, Vadodara.

17. Shri B.J. Parmar, Executive Director, SSP, Vadodara.

18. Shri R.V. Rao, Director (EM Dte), CWC, New Delhi.

19. Smt. Nalini Bhat, Joint Director, MOE&F, New Delhi •.
20. Shri B.U. Chengappa, CF, MOE&F, Bhopal •

21.

23.

24.

25.

26.

Dr. Pawan Kumar, Specialist (Env), NCA.

Dr. Atroz Ahmad, Impact Assessment Officer, NCA.

Shri R.K. Behre, Specialist, NVDA, Bhopal.

Dr. C.S. Verma, DO, MOE~F, New Delhi.

ShriR.M.N. Sahnl, Addl. DIrector (WR)

Shri K.K. Bakshi, Under Secretary, MOE&F, New Delhi.
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ANNEX-XIX~IN.2~

1t1l",. 3317308 (. wt.-r)

~~~~

PI1f" ct., m~)wt lit f~-110002

INDIAN INSTITUTE OF PUBLIC ADMINISTRATION
INDRA'RASTHA ISTATE. RING ROAD

NEW D'6.~t( I - 1 1 0 0 0 2

TEU [GRAMS : ADMNIST
.-...... PHONES: 331-7JOI"- (9UNES)

20 July, 1993

Dear Shri Malhotra,

Thank you very RI.JCh for your letter dated 8 May, 1993 enclosing
minutes of the eighteenth meeting of the envil'Orfl1el'ltSUb-groupof NCA.
I give below mycxmnentson the said minutes:

1. 'nle following point needs to be added after point 2 on page 4 of the
aoenda •• (3), Noclear-felling to be pennitted in Maharashtra till
the team visit is ~leted and the final report. of Pune University
on carrying capacity has been suhnitted and assessed."

2. The following sentence needs to be added after original point 3 (l'lQI
point 4) on paoe 5 ••Before t.aJd.nga final decision on the date of
opening the sluice gates " the NCASub-group on envi.rorfnentshould be
consulted .••

3. While discuss:ing subnission of catchment area treatment plans, the
following point was madeand maykindly be added before the para
starting "While reviewing the problems faced by State Governnents
•••••••• on pcIIge 5:

-

"C'ttciirmanalso stated that Plans for other freely draining areas
have to be made. If these areas are not. treated at Project oost,
funds 1o«)Uldhave to be identified for the purpose."

4. The following para maykindly be added after the first para on page 9
in sub head (1) "TheChairmanenquired of representatives of G:H?
whether it was correct that oontracts for construction of HSP had
been awarded. 'l'hls was confirmed by G:M> representatives. The
Chairman desired that subsequently the pari-passu aspects of NSP
..nJld also have to be considered and that no construction work
relat..ing to NSPshould start till the pari -passu status was clear to
the Sub-group. ,.

5. 0'1 Paoe 11 under camIalld area developnent: SSP: Gujarat, the
foll~ I118Y kindly be added:

"Shri Shekhar Singh ~red after the report. of the drainage
stldy, beyoodMl!lhi.Doab. ,He mentioned that this issue had also been
raised in the last meeting. n.e (D; representative pranised to send
a copy of the final report. to the meRtJers."

2
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f Of, pa~" II thE-rr CITE' refer8ncJ(!:- tc It.err XVIIJ-2(lOl)1.
thesf"> er"E' not traca.blE' ill thE' minutes.

Wi t t1 fB9Ci rd:- ..

Yours sincerely

Shri A. K. Malhotra
~r(E&R)
Narmada Control Mthority
Vishal Tower,
Indira Cal1:>lex,
Navlakha,
Indore-452001 (M.P.)

wizard\ss\letters\930720.mal
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ANNEX-XIX~IN.2(b)

No.5/26/92-PP.
GOVERNMENTOF INDIA

MINISTRY OF WATER RESOURCES

New Delhi, the 27th July, 1993.

To

The Member-Secretary,
Environmental Sub-Group of NCA,
INDORE.

Sir,
Kindly refer to page No.8 of the minutes of the 18th Meeting

of the Environmental Sub-Group held on 28-5-93 in New Delhi.
There is a reference to the negotiations of the Government of Rajasthan
with WAPCOSfor entrusting the studies for the areas in Rajasthan.
In this connection, it is to be stated that this item was not discussed
in the meeting of the Sub-Group and the representatives of Govern
ment of Rajasthan were also not present in the meeting. Hence,

it is suggested that second sentence onwards in this para maYitbedeIeted from the minutes. r~
Yours faithfully,

~N-~O'"~
( N. SURYANARAYANAN)

COMMISSIONER(PP)
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ANNEX.XIX.MIN.3.

CORRIGENDUM

Under caption Command Area Development flowing to Page-11

sub-head Sardar Sarovar Project, Govt. of Gujarat - Agenda
item ref~rred as XVI 11-2(101)1 may be corrected as XVI I 1
2(97)3.

Under the same caption - sub-head Gout. of

Agenda item referred as XVIII-2(10!)! may be
XVI I 1-2(97)3.

Rajasthan
corr-ected as

Under caption Suruey of Flora, Fauna and Carrying Capacity
Studies - Page-11 - Sub-head Sardar Sarovar Project, Gout.

of Maharashtra - Agenda item referred as XVII I-2(101)! may
be corr~cted as XVI I 1-2(97)3.
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ANNEX.XIX.MIN.4

ANNEXURE TO THE INTERIM REPORT ON "STATUS OF FLORA AND I'AONA IN
AND AROUND THE SARDAR SAROVAR PROJECT, MAHARASHTRA"

Field surveys were undertaken in the submergence area, at

61 M.· and 91 M. level, along the bank of Narmada river and its

tributaries. Canopy cover .stimations were done.

Important plant species noticed in the region are-

••

Acacia catechu, willd

carissa coniesta, Wight .

Manaifera ind'1.ca, L.

Butea monOSDerma, Taub.

Holarrhena antidvsentrica, Wall.

ponaamia pinnata, Pierro

Mitraavna Darviflora, Korth. DiosDvros melanoxylon, Roxb.

Santalum album, L.

Terminalia arjuna, W & A.

Anoaeissus latifolia, Wall.

Tectona ;randi., L.

Zizyphus trinervia, Roxb.

Hadhuca indica, Gmel.

-
In general, vegetation is of Dry - decidious type. It is

_c

,disturbed by 'human interference (cutting of wood), and also by

gr~zing of animals.

Quality of forest i. very poor, with forest density as

low as 0.18. From the list of plants identified so far, none are

included in the list of endangered or threatened species as per Red

Data book of Botanical Survey of India.

Efforts are being made to identify corridors relevant for

anticipated submergence in 1994.

Field surveys were carried out in and around the village

Manibeli and in between Manibeli and Dhankhedi. The area surveyed
.'

are situated at altitude below 60 M. Between 115 and 225 trees••

(above 12 cm DBH) were noted per hectare though floral diversity

was rather poor.
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(
Using standard methods, floral lists were prepared and

phytosociological analysis of plant communities was carried out to

determine Frequency, Abundance and Density of constituent species

in the community. Results are given in Table 1.

-------------

--~~~~~~-----T----;~~-----T---;~~~--T---~-~~~-----Manibeli
Dhankhadi

10,000182418.240.2

Junana

10,000180018.000.2

Bhusa

10,000I78 I7.83I< 0.1

Roshmal

10,0006506.50'< 0.1

Khardi Kh.

10,000177217.720.2-

Mal

10,000I681 I6.81I< 0.1
... Bilgaon

--
III10,000 .,- 7357.35< 0.1

Domkhedi

10,000I809 I8.09I< 0.1

Chimankhedi

10,000I1538 I15.38I0.15
Pimpalkhunta

10,000I6133 I61.33I0.6
(Valley)

Vadphali

I10,000 I4355 I43.55 I 0.4
\---------------------------------------~------------------------/

Our surveys did not indicate the presence of any species

that can be considered as threatened and endemic. Approximate

density of the flora is 0.18 •

Attempts were made to find ethnobotanical significance of

•

••

the plant species recorded during field surveys. More important

method of local ethnobotanical significance of collected plants was

impossible beacuse of non-communicability with the villagers who

wef~ either scared to have liaison with our field workers or were~
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outright hostile, made this part of our work impossible.

List of plant species used in Graph for Abundance, Density and

Frequency in Manibeli and in between Manibeli , Dhankhedi.

1. 1actona 9randis, L. 2. Holarrhana antidys.ntrica, Wall.

8. Acacia concinna, DC.

4. Morinda citrifolia, L.

6. Bambusa arundinaceae, willd.

10. Nyctanthes arbor-tristia, L.

12. Borassus flabellifer, L.

14. ~zadirachta indica, Jus••

16. Manaifera indica, L.

•..
18. Bombax malabaricum, DC •

9. Butea monosDerma, Taubert.

11.

Ficus retusa, L.

13.

Ficus qlomerata,Roxb.

15. vitex neaundo,

Linn.

17. Anona squamosa, L.

3. ZiZVDhus ruaosa, Lam.

5. Garuaa pinnata, Roxb.

7. Hardwickia binata, Roxb ...

19. Boswellia serrata, Roxb. 20. Wriahtia tinctoria, Br ..~
21. Morinaa concanensis,Nimmo. 22. Bridelia retusa, Spr •.
23. Mi~raavna parviflora, Korth.24. Aeale maraelos, Corre.

25. Cassia fistula, L. 26. Laaerstroemia parviflora, D. & (

27. Madhuca indica, Gmel. 28. Acacia catachu, Willd.

29. Terminalia bellerica, ·Roxb. 30. Dendrocalamus strictus, Nees.

31. MimusoDs hexandra, L. 32. Acacia farnesiana, willd.
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t1INUTES OF Tt£ 20TH I1EETIN6 OF ENVIRONl"IENTSUB-6RDUP
t£LD ON 3RD NOVEJ1BER.1993 AT INDORE AT 9.00 A.t1.

Shri R. Rajamani, Secretary to the Govt. of India
in the Ministry of Environment & Forests and Chairman
of the Environment Sub-Group of NCA welcomed the Members
and Invitees to the 20th meeting of Environment Sub
Group. The list of participants is enclosed at
Anne}~.XX.Min.i.

Discussions on the various agenda items was taken
up thereafter.
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Item No. XX-1 (104) : CONFIRI1ATIDNOF 11£ "II«JTES OF 11£ 19TH
I£ETINB.

Minutes of the 19th meeting of Environment Sub- Group of the
Narmada Control Authority were circulated to all members and
invitees seperately vide letter No.Env-34(20)/93/316 dt. 27.8.93.

At the outset the Chairman felt unhappy about the
observations of the Govt. of Gujarat seeking modifications in the
minutes vide the letter written by the Secretary, R&R of Govt. of
Gujarat. Executive Member, NCA tried to explain the
circumstances which could have prompted the Govt. of Gujarat to
write this letter. The Chairman disagreed with him and expressed
his anguish over the comments contained in 3rd para of the Annex
I of the agenda notes. Chairman informed that the minutes of
the meeting were approved by him personally before they were
issued and if the officers from the Govt. of Gujarat later on
tried to make a basic change in them he saw it as a disregard
towards the chair. At this juncture he asked Shri M.B. Mehta,
CCFt SSP to confirm whether what was written in the Secretary,
R&R's letter was correct. Mr. Mehta did not have any comments on
this. After some discussions, during which Chairman expressed
his displeasure, Shri N. Ramaswamy, Secretary (Narmada), Govt. of
Gujarat while assuring the Chairman of their deep regard to the
Chair expressed regret for the observations contained in their
letter at Annex-I. The minutes were then confirmed with the
following modifications.

1. Referring to the para 2 of the Annex-I, it was observed that
the figures indicated in the minutes were as supplied by the
Govt. of Gujarat during the meeting and therefore no change
in the minutes was necessary. However, if subsequently
progress of plantation have not been met this could be
recorded as a part of discussion during the current meeting.

2. Last sentence of para-2 at page-4 which read as 20 species
of grass was agreed to be replaced by "20 tree species".
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Item No.XX-2(105): REVIEW OF ACTIONS TAKEN ON THE DECISION
OF THE PREVIOUS tEETINB.

1. Extension of Ti•• for Environ.ental and Forestry
ApprovAl (It•• Na.XIX-2(101) (1»).

Referring to
that since this item
to know the present
was no change in the

this agenda, Shri Shekar Singh
was long pending in the agenda he
position. Chairman informed that
status of this issue.

stated
wanted
there

SSNNL vide their letter No. NPG/EX.Gr/NPG/NCA/ENV-Sub
Group/1540 dated 27.10.93 had circulated a copy of the report
of the Expert Group of the Govt. of Guiarat on the downstream
Environmental Impacts due to the Closure of the construction
sluices provided in the Sardar Sarovar Dam (enclosed at
Annex-XX-II-Min.) for discussions by the Members. Chairman
desired that the question of closure of sluices may be taken
up as a separate item after the status of environmental
safeguard measures was reviewed.

2. Submission of Catchment Area Treatment Plans for freely
draining critically degraded sub watersheds. (Item No.
XIX-2(101) (2)}

Chairman enquired the present position
submission of plans from the State Governments.

of the

As the Govt. of Maharashtra was represented by Fore5t
Deptt. officials only, the information regarding the
catchment area treatment in agriculture areas, health
aspects, fisheries plans and other related issues could not
be clarified. The Chairman expressed concern on non
participation of Secretary rank officers from Govt. of
Maharashtra in the last several meetings. He directed that a
letter should be addressed to the Chief Secretary, Govt. of
Maharashtra in this regard. Shri M.S. Parasnis informed that
he had been nominated by the Secretary, Forests to attend the
meeting and report the progress of works related to the
forest areas. He explained that as per the interpretation of
satellite imageries carried out by the ISRO, Ahmedabad, 43000
ha area of catchment in the forest would require treatment.
In addition approximately 40,000 ha of agriculture area would
also need to be treated in the balance of the critically
degraded subwatersheds and the detailed plan for this would
be made available soon.

Shri B.K. Verma, Member (E&F), NVDA reported that due
to some unavoidable circumstances the finalisation of the
plan in Madhya Pradesh was delayed by about 15 days and the
same would now be available by 15th November, 1993.
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Chairman enquired about the identification of source
of funding and time frame for treating the critically
degraded areas not directly draining into the reservoir. He
stated that the State authorities were keeping this issue
vague and urgency was essential to prepare detailed plans.
Dr. A.K. Malhotra, Member (E&R), NCA, informed that he had
held discussions on this issue with the Collector of Dhar
District and later also written to the Collectors of Dhar,
Jhabua and Khargone Districts in Madhya Pradesh and Dhule
District in Maharashtra. A copy of the map of freely
draining critically degraded subwatersheds had been made
available to the District Collectors under intimation to the
Divisional Commissioners and they had been requested to
provide information on these maps about various ongoing soil
conservation schemes within their administrative
jurisdiction. Chairman, however, expressed that
identification of sources of funding had to be properly
reflected in the plans to be prepared by NVDA. He, therefore,
suggested that the Chief Secretary, GOMP should be addressed
in this regard for needful action.

Chairman suggested that the funds available with the
organisations like National Waste land Development Board,
Planning Commission and Agriculture Department etc. fOt~
watershed development under various employment guarantee
schemes, Waste Land development plans etc., would need to be
diverted, on priority, to these areas.

Chairman enquired about progress in the installation
of sophisticated equipment for measuring silt during the pre
and post treatment phase. CCF, GOG, informed that some
officers from their state had visited Central Soil
Conservation Research Institute at Dehradun regarding this
and they would soon install the instruments. Member (E&F) ,
NVDA, also informed that they had taken steps for installing
the equipment. Member (E&R>, NCA, informed that during his
field visit for inspection of the catchment area treatment
works in the subwatershed No. Na 7y in Madhya Pradesh
accumulation of silt near the check dams on drainage lines
being treated was observed and expressed that it should be
possible to measure the silt flow by installing suitable
equipments at the proper sites. Dr. H.S. Panwar, Director,
Wild Life Institute of India informed that it was his
expet'ience that the flow of silt from well vegetated regions
was negligible. Chairman, however, expressed the need for
installation of equipment fot~measuring the silt flow during
the pre and post treatment phases in order to analyse the
data to present a documentary proof. At this juncture Dr.
Ranjit Sinh, Chairman, NVDA read out the technical note of
ewc which had observed that the catchment area treatment did
not significantly enhance the life of reservoir and it was
primarily a land development activity. He expressed that if
the MOE~F felt that the treatment of freely draining areas
was going to stop soil erosion and enhance the life of the
reservoir, then NCA may be directed to impress upon GOG to
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pay all costs for the treatment of the freely draining areas
also. He further stated that the cost of treating the
directly draining catchment area should be charged to the
Unit-l only and not to the project as a whole. Shri N.V.V.
Char, Executive Member, NCA informed that the issue of cost
sharing for various items was being debated in the NCA
meetings and as such the Sub-group was not the appropriate
forum to discuss this issue. Reacting to the observations in
the CWC note, the Chairman stated that this note presented
only one side of the view to which the MOE&F did not agree.
He also informed that the observations of the CWC had been
countered by the MOE&F based on several other studies.
However, in the specific case of SSP the committee of
Secretaries of the Govt. of India had discussed and resolved
that the cost of treatment of critically degraded di~ctly
draining sub-watersheds only was to be charged to the
project. The decision of the committee of Secretaries had
already been made available to the Sub-group in the previous
meetings. This was however a distinct issue and not to be
mixed up with the need to treat the whole of the Catchment
whether directly or freely draining.

Cost Estimates for preparation of Action Plan and
Implementation of Environment Safeguard ~asures (It••
No.XIX-2(101) (3»).

Chairman expressed concern over the non availability
of data on cost aspects of various studies, surveys and
implementation of action plans by the three State
Governments. He referred to the agenda of the 19th meeting
and stated that the gaps in the table presented therein are
still continuing. Shri M.B. Mehta, CCF, G05 expressed that
cost of survey, and studies of the catchment area treatment
and compensatory afforestation etc. were not available
separately since they were actually included in the normal
budget of the forest department. Chairman directed that some
estimates for preparation of such plans should be in~luded
atleast for the purpose of estimating rough costs of the
environmental studies and impact mitigation measures of a
water resources project which could serve as a useful guide
for future projects. He further dit~ectedthat GOG, GOM and
GOMP should immediately make available the latest estimates
and expenditure. He desired that where the cost of survey
and studies had been included in the action plan this should
also be confirmed in writing to the NCA. Member (E&R), NeA,
requested the State Governments to fill up the form annexed
with the agenda of the 19th meeting. Referring to the cost
estimates on implementation of the flora and fauna studies,
Chairman desired to know whether the agencies carrying out
the studies were also incorporating the likely cast of
mitigative measures being proposed by them. He further
enquired about the follow up actions on studies carried out
by the M.S. University. CCF, GOG stated that a number of
recommendations had been made which were being scrutinised.
Dr. Shekhar Singh, however expressed that he was not aware of
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the report under reference. Chairman directed that the
agencies commissioned for the purpose of environmental
studies may also be advised to frame a broad cost estimate
and action plan in their final report.
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Item No. XX-3 (106): PRESENT STATUS OF STUDIES/SURVEYS AND
ENVIRON£NT ACTION PLANS.

i) Phased CatchM!OtTreat.-nt

Naraada SaQar Proiect

6ovt. of MadhyaPradesh

Chairman enquired about the map of the sub-watersheds
under treatment and directed that a map similar to the SSP
should be made available to the Sub-group for proper moni
toring. Shri B.K. Verma reported that the 64611 ha area
proposed to be treated by the end of 1997 infact included the
area of pilot projects treated by GOMP earlier. Upon receipt
of the AIS&LUSO prioritisation report it was found that these
areas were outside the areas identified and, therefore, had
been deleted from the targets. The revised target should now
read as 62975 ha. He also reported that some of the areas
treated were outside the priority areas and required to be
deleted from the progress reported earlier. Hence, a figure
of 3754 ha had to be deducted from the previously reported
figure of 20128 ha.

Sardar Sarovar Proiect

6ovt. of MadhyaPradesh

It was reported that during the current year 11250 ha
non forest area and 966 ha of forest area had been treated so
fat~. Chairman, however, stated that the achievements were
less than the targets and the work needed to be accelerated.
It was also reported by NVDA that as per the plan submitted
the area identified under critically degraded sub-watersheds
was 125725 ha. Member (E&R), NCA, however, stated that the
exa=t area requiring treatment had not been finalised by the
NCA and a meeting was proposed by him with NVDA officials to
which response from NVDA was still awaited. Sub~group
discussed about the frequent changes of the figures on
pragress and targets by the NVDA from time to time due to one
reason or the other. After some discussions, Chairman
directed Mr. Kushalappa, RCeF under MOE&F at Bhopal, to make
a spot verificat~n and report his findings to the Sub-group.
Chairman also referred to page-4 of the Annexure and stated
that these map should form a part of the annexures for all
future meetings.

6ovt. of Guiarat

The progress reported in the agenda was noted by the
Sub-gt~oup•

7



Govt. of Maharashtra

GOM submitted a copy of the catchment area treatment
plan prepared by the Forest Department with the help of ISRO,
Ahmedabad for the directly draining sub-watersheds which was
based on the satellite imageries. In response to a query
from the Chairman, GOM officials informed that they had so
far been able to treat 960 ha area near the dam site
corresponding to the permanent pondage stretch of the reser
voir mainly due to the agitation by the people in the valley.
It was further explained that GOM had planned to treat all
the sub-watersheds and had drawn up a programme to treat 6000
ha during 1993-94 for which preparatory work had already
started. In response to a question from Dr. H.S.Panwar, SOM
officials stated that the labourers were drawn from the areas
above the FRL which were to be benefited by the treatment
works. He further inquired about the joint participation of
these people for proper protection of the areas being
treated. Chairman stated that large areas were well managed,
protected and supervised by the forest department even
without the involvement of the local people especially where
villages were not nearby. CCF, GOG informed that the joint
forest management being practiced in Gujarat which was
started quite some time back was functioning smoothly.

Chairman directed that GOM should treat the areas of
sub w~tersheds ne2~ the dam site atleast through sail working
by the end of 1993-94. In response to a question fram Member
(E~Rj, NeA, CCF, Maharashtra informed that Four (4) Forest
Divisions had been created and that all staff was already in
position for taking up the treatment works on a war footing.
Chairman also enquired about the high cost being incurred by
GOM on treatment works and stated that in case the cost of
treatment was very high for directly draining areas it may
just be possible that funds for treating balance of the criti
cally degraded sub watersheds may not be available and, there
fore,it had to be kept at a reasonably optimum level.GOM offi
cials stated that difficult terrain and high rates for daily
wages were the main factors for high cost in Maharashtra.

ii) Compensatory Afforestation

Narmada Saoar Proiect

6ovt. of Madhva Pradesh

NVDA reported a cumulative progress of 55910 ha upto
date.

Sardar Sarovar Proiect

6ovt. of Madhva Pradesh

Against a target of afforesting 2190 ha of non forest
at'ea, GOMP t'epot'teda proc;wess of 1089 ha. The balance 1101
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ha non-fOl'est area would be afforeeted during the 1994 mon
soon. The problem of securing suitable non forest land for
afforestation was being tackled by NVDA.

Govt. of Gujarat

GOG reported that in place of 800 ha area scheduled
for plantation during 1993 rains, plantation could be done in
425 ha area due to paucity of rains in the Rann of Kutchch.
The balance works in the forest and non-forest areas were now
planned for completion during the rains of 1994.

Govt. of Maharashtra

GOM reported that only 22 ha area was left for refo
restation in the degraded forest, while the progress of
afforestation in the non-forest area was 5000 ha. CCF, GOM,
infot~med the Sub-group that maps for the areas of compen
satory afforestation for the divisions of Mevasi, Dhule and
Hoshangabad were available and copies of which would be given
to NCA. However, for the Yewathmal and Nasik divisions, maps
were not yet available and the same were being procured.

iii) Command Area Development

Narmada Saoar Project

Govt. of Madhya Pradesh

On the basis of ground water level studies, an interim
report had been prepared by the Chief Engineer, Tube Well,
Lift Irrigation, Bhopal (Annex-XX-III-Min.) . In addition,
separate studies on impact of Agro-Chemical run-off from the
fields on contamination of surface and ground water in the
Narmada Sagar Complex had been entrusted to Jawaharlal Nehru
Vrishi Vidyalaya, Jabalpur. Chairman stressed that all the
points suggested by him earlie~ in the Sub-group meetings
related to integrated development of the command area be
addressed properly. Specifically it was mentioned it was no
use looking at only drainage issue but on several views
like impact on soils, human settlements, area planning,
infrastructures including roads, human health, lower
commands, etc. Also, effect of water use and optimisation of
use of water should be studied and enforced. Dr. Shekhar
Singh suggested that issues should be identified first and
then negotiations held with those institutes who have the
expertise to do such studies. Chairman, however, desired
that a comprehensive Environmental Impact Assessment report
should be prepared first. He also suggested that eventhough
the areas were currently irrigated but adding extra water in
the command would definitely change the micro planning and
many of the towns which were presently sm~ller may grow into
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maJor towns and that such issues had
integrated development while preparing
command area development plan.

Sardar Sarovar Proiect

60vt. of 6uiarat

to be
the

focused in
compt'ehens ive

Referring to the report on command area development
submitted by the Narmada Planning Group, Dr. Shekar Singh
requested that an executive summary of the EIA prepared by
NPG should be made available to him. GOG agreed. Dr. Pathak,
Executive Member, NPG referring to the discussions with Dr.
Abrol, DOG, ICAR and his officers on review of the reports
of studies commissioned by NPG in relation to cropping
pattern and suitable agriculture and other related aspects,
stated that indepth discussions were held and it was agreed
that the issue would be discussed further if required. In
response to a query from Chairman, he stated that satellite
imageries were available with ISRO, Ahmedabad but were not
readily available to NPG and that Dr. Abrol had promised to
help NPG in procuring these imageries from ISRO. He also
informed that EIA studies had been commissioned to the
various universities and multi-disciplinary groups were
involved. Chairman directed that a diagnostic study was
needed first.

Referring to the directive issued by the Sub-group
earlier on canal alignment in the Rann of Kutch, Chairman
stated that unless the studies on the impact on the Wild
where was Sanctuary were completed no work should proceed in
that reach of the canal. He was not in favour of canal
dividing the sanctuaries unless professionals recommended it.
He stressed that, if necessary, re-alignment of the canal may
be done. Member (E&R), NCA stated that NCA was not aware of
the developments in this regard as in the committees formed
by NPG, NCA was not rept'esented. Chairman, stated that the
committee should include professionals and experts. GOG
agreed to reactivate the committee. Dr. Pathak further
informed that the back ground note for the committee was
under preparation and that a meeting of the committee would
be convened shortly. Chairman, however, suggested -that the
notes for the meeting should be sent well in advance to
enable the experts to participate. Chairman desired that the
issue of irrigated agro-forestry in the command area of
Gujarat may also be discussed with Dr. Abrol. He suggested
that for developing the integrated command area development
plan agro-economist should also be consulted as it would have
an impact on national economy also. He further suggested
formation of a committee for Command Area Development which
should include multi disciplinary experts in the areas of
economy, industry, town planning, agro-economics etc.
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Bovt. of RaJa.than

Shri S.P. Mathur, Additional Secretary (Env) , Govt. of
Rajasthan made available a copy of the TOR signed by GOR with
WAPCOS (copy of the finalised TOR enclosed Annex- XX-Min-IV) •

iv) SURVEY OF FLORA, FAUNA AND CARRYINS CAPACITY STUDIES

Narmada Saoar Project

Govt. of Madhya Pradesh

60MP informed that to discuss and decide the accep
table recommendations of the Friends of Nature Society,
Bhopal a committee was constituted; the last meeting of which
was held on 11.8.93 and thereafter it was agreed to call
another meeting for the purpose. The action plan will be
developed ~ftet~ the committee accepts the recommendations.

It was also informed by GOMP that Wild Life Institute
of India had submitted half yearly report upto June, 1992.

Dr. H.S. Panwar informed the Sub-group that Wild Life
Institute of India had completed the studies and data was
being analysed in detail for finalisation of the report
a12~;~:th action clan. He also made a brief presentation of
the salient features of the report and the main recommend~
tiona He suggested that felling of the forests coming under
submergence should be restricted upto e m below the FRL as
2;~:~~t tne norm of 4 ~ below the FRL as presently advised t·
thE ~QE~F. He stated that this would n2t only help the
di\7·~:!.":: and pt~ovide sheltet~ to the f:s~: but also hel;: :.
t~~ ~:~~:.!:tyo~ t~e ri~. He suggEstsd draw down culti~~~_=
on the left bank where most of the people were presently
settled. He explained the setting of the area on a map and
suggested fOt~m2tion of a national pa~~L on the t~ight ba"-d:
which had substantial prime forest. He also suggested f~~
adoption of adequate protection measures an the road which
was passing through the sanctuary. In response to a query
from the Chairman about alternative plan for diverting the
road away from the sanctuary, Dr. Ranjit Sinh, Chairman, NVDA
stated that this was not possible. Chairman suggested that It
the area W2S suitable for declaring it as a biosphere reserve
this could also be considered as per recommendations of the
Wild Life InstitCte of India. Dr. Panwar agreed to re
examine the iSSUE. Dr. Panwar further suggested that the
forest areas 8 m below the FRL should not be felled. He drew
attention of the Sub-group that felling operation in the
submergence are2 have started prematurely. He stressed that
the people in the villages on the periphery and the dam site
should be given fuel wood to reduce pressure on the
surrounding forests.
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Dr. Pawan Kumar, Specialist (Env.> informed the Sub
group that MOE&F while permitting diversion of the forest
areas for NSP/SSP had clearly laid down conditions which
include provision of fuel wood supplies to the villagers at
the dam site and also to people in the villages on the peri
phery. He also stated that leaving the forest undisturbed
upto 8 m below FRL may have its own negative environmental
impact; say if the forests going under submergence belong to
the dry deciduous forests type then they would find it
difficult to withstand the change in moisture regime
specially if these were to be submerged for a period exceed
ing 2 months as a result of submergence. The forest may
decay and produce hydro-sulphuric sludge which may act as a
fish kill in addition to eutrophication. After decay, eco
logical succession may take place by more exacting flood
tolerant tree species which could withstand waterlogging and
submergence. In this context he also quoted the findings of
CICFRI which recommended that all forests coming under sub
mergence should be clear felled before impoundment. He
sugge£ted plantation of flood tolerant species to improve
aesthetics and for conserving the bio-diversity. Dr. Afroz
Ahmad, Impact Assessment Officer, NCA stated that some of the
studies in the topical countries had indicated that the
forest growth at the periphery of the reservoir may hinder
the circulation of water and may help in formation of ther
mocline strata which was detrimental not only to the aquatic
fauna but also to the reservoir operation. The non aerated
water on bottom layer may produce hydra sulphuric sludge. The
Chairman observed that no such effects had been seen in
Sanctuary li~e Periyan where many trees had been left
standing.

On a query from Shri Shekar Singh, th£ Executive
Membet', NCA informed the Sub-gt'oup that rim stabil1.ty t'efet's
to the capacity of the rocks to hold the water. GSI had not
made any recommendation in respect of SSP for retaining the
forest or felling the same. Chairman, however, wanted
detailed analysi£ of the issues involved by the experts. He
further stated that if necess~ry he may get the issue of
restricting the felling upto 4 m below the FRL reviewed in
the Ministt'Y.

Sardar Sarovar Project

60vt. of Madhya Pradesh

Govt. of Madhya Pradesh informed that the final report
of the SFRI, Jabalpur wa£ still awaited and that SFRI had
sought extension of time for completion of the studies upto
March, 1994. It was further informed that after receipt of
the final repot't if would be placed before the Wild Life
Committee and if necessary action plans would be formulated
for implementation. Chairman drew attention of the Chairman,
NVDA to the t'eport of SFRI which were not exhaustive. Member
(E&R> , NCA, explained that areas of SSP are much different
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from areas of NSP where only 2732 ha of forest area was
involved which support a very scanty vegetation inter spaced
with villages. Total enumeration had been carried out by
SFRI which confirmed the extremely degraded conditions of the
area. He also referred to the terms of reference of the
studies entrusted to SFRI fot~ drawing up of migratory
corridors for big game animals after surveyi~g the flora and
fauna of the areas. A number of species had been identified
for ethno botanical use. Chairman, however, expressed that
the various interim reports of SFRI were not very exhaustive,
as they only highlighted the mega fauna and flora while
micro-fauna and flora which were of equal importance did not
find a place in it. Member (E~R), NCA suggested that the
final report of SFRI may be examined in the light of TOR
signed by NVDA before accepting the same.

60vt. of Guiarat

Shri M.B. Mehta, CCF, GOG stated that the report of
the M.S.University had been sent to the State Forest Depart
ment and other concerned officers fot~ perusal. The NPG will
arrange expert deliberations for preparing the action plan.

Govt. of Maharashtra

Dr. V.R. Gunale, Project Dire~tor of the School of
Environmental Science, Pune University informed the sub-group
of the studies undertaken by them. Chairman, however, wanted
to know the status of studies being done by them for the
areas coming under submergence. Dr. Chapekar stated that it
would take atleast 2 months for them to complete the studies
in the s~~mergence area. Chairman suggested that cost
estimates may also be workec out for implementation of the
various mitigative measures likely to be suggested.

ARCHAEOLOGICAL ItANTHROPOLOGICAL SURVEY

ARCHAEOLOGY

Narmada SaQar Project

Govt. of Madhxa Pradesh

GOMP submitted a copy of the action plan on archaeolo
gical aspects'prepared by the State Department of Archaeology
and Museum during the meeting. (placed at Annex-XX-V.Min.'
Chairman, NVDA informed the SUb-group that earlier plan was
to develop the Lalbagh Palace museum at Indore only but now
he was taking steps to develop the museum at Maheshwar,
Mandleshwar and Barwani also. Chairman desired that the
paleontological issues may also be looked into and desired
that the Birbal Sahni Institute of Paleobotony, Lucknow may
be contacted by NVDA under intimation to NCA for needful
action in this regard.
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6ovt. of 6uJarat

State Department of Archaeology and Museum had carried
out a detailed survey of the 19 villages coming under sub
mergence in Gujarat and the preservation of the two temples
viz, Shoolpaneshwar and Hamfeshwar had been recommended. The
Shoolpaneshwar temple had been shifted but the plan finalised
by GOG for relocation of Hamfeshwar temple was still awaited.
GOG agreed to submit the plans for shifting of Hamfeshwar
temple.

6ovt. of "aharashtra

Member (E&R>, NCA informed that the State Department of
Archaeology and Museum of GOM had carried out a detailed
survey of the 33 villages coming under submergence and the
report was submitted. The recommendation includes mainly the
preservation of Shoolpaneshwar temple located on the border
of Gujarat and Maharashtra; Govt. of Gujarat had already
shifted this temple.

ANTHROPLOGY

Narmada Saaar Proiect

60vt. of "adhva Pradesh

Orders for procurement of seismo-meters had been
placed with IMD; the delivery of the equipment was awaited.

Sardar Sarovar Proiect

It was informed by GOMP that necessary data called for
by GSl and CWll<PRShad been submitted. E>:ecutive Membet~, NCA
had reviewed the studies on rim stability, in the meeting
taken by him on 29.10.93. A brief summary of the findings of
GSI as discussed in the meeting was read out during the
meeting. A copy of the salient features of the draft report
of GSI on rim stability is placed at Annex-XX-Min-VI ".It was
noted that the rim stability aspects had been adequately
addressed. Referring to the status on limnological studies
which indicated some fluor~ide deposits in the river Narmada,
EM, NCA however informed the Sub-group that according to the
report of GSI "The basaltic terrain was generally devoid of
signIficant mlnerals deposlts. Cat"bonate rich t~ock along the
left bank of Narmada river in Dhule District was examined.
The results indicated that the rock was not cabronatite type
and had no significant economic implications with" a direct
beat~ing on the pt~ogt"essive filling and dam construction".
Shri B.J. Parmar, Executive Director, SSNNL, GOG informed
that out of the 9 MCO stations 7 had beer. installed and

14



$tarted functioning and all these were located around the
periphery of the reservoir. In response to a query from the
Chairman he informed that all these $tations had been
provided with automatic recorders. Chairman also referred to
the Disaster Management Plan (DMP) and stated that this was a
must for a development project and hence DMP should be
prepared for SSP also. In this connection he referred to the
Tehri Dam where they had been asked to prepare such a plan.
Shri N. Ramaswamy, Secretary (Narmada), GOG stated that the
Disaster Management Plan was needed not only for the water
resources project but also for each sphere of life.

Aftet~ some discussion Chairman desired that the EM,
NCA may continue further discussion with GOG on preparation
of Disaster Management Plan for SSP.

vi i) HEALTH

Govt. of Madhva Pradesh

Narmada Saoar Project and Sardar Sarovar Project

Member (E&R), NeA, informed the sub-group that as
desired during the 19th meeting of the SUb-group the plans
prepared by the State Governments had been handed over to the
Director General, ICMR. GOMP submitted the second interim
report of Gandhi Medical Callege, Bhopal during the meeting.
Chairman desired that it should be forwarded to the Director
General, ICMR for his views and that the Director General,
ICMR may be specially requested to participate in the 21st
meeting scheduled far 7th December, 1993.

Sardar Sarovar Project

Govt. of Gujarat

Dr. Mahesh Pathak, NPG, informed the sub-group that
the final report of the health surveillance entrusted to
State Commissionerate of Medical Services (SCHMS) was expec
ted within a month"s time. Upon receipt of this report the
tentative action plan would be formulated. He further
e::plained that the health plan consisted mainly of two
components one was for command area that would be implemented
aver a period cf 17 years and another for the project site
which was already under implementation.

60vt. of Maharashtra

As officials concerned with health aspects were not
present, Chairman directed that Chief Secretary of GOM should
be addressed for ensuring participation of the officials of
Govt. of Maharashtra at the senior level in future meetings.

15
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vii i> FI SHERIES DEYELOPI£NT OF SSP AND NSP RESERVOIRS

GOMP informed that the final report on Limnological
aspect of Barkatullah University was still awaited. GOMP
also informed that the reports produced by Friends of Nature
Society, Bhopal was to be scrutinised by the Wild Life
Committee of GOMP and appropriate action plan for conserva
tion and development of aquatic fauna would be prepared and
implemented after finalisation of the report. Member (E&R) ,
NCA, informed the Sub-group that a desk review study was
entrusted to CICFRI on conservation aspects of fisheries
development in SSP and NSP reservoirs on the recommendation
of the Sub-group. The report was made available to all
concerned.

Chairman referred to the action plan contained in the
report and desired to know the action initiated for their
speedy implementation. Member (E&R) , NCA explained that the
report was e}~amined in NCA and the acceptable recommendations
of the report had been conveyed to the State Governments for
speedy implementation. A meeting to discuss the progress and
review the above aspects was convened by Executive Member,
NCA. The minutes of the meeting on fisheries taken by the
E.M., NCA on 22.10.1993 have been annexed with the agenda
papers for the 20th meeting of the Sub-group. Chairman while
expressing satisfaction over the technical evaluation of the
report carried out by NCA for the purpose of implementing the
recommendations contained therein, desired that Senior
offIcials of the State Bovts. connected with ti~heries should
attend the meetings of the Sub-group to explain various steps
taken by him to conserve, preserve and develop fisheries both
upstream and downstream of SSP. He, therefore, suggested that
EM, NCA may continue the dialogue with State Fisheries
Departments and come out with a comprehensive note on this
issue in the next meeting of the Sub-group.

I

On the issue of setting up of an Inter-State Fisheries
Board, GOMP e~pressed disagreement over the suggestions made
by NCA pending a final decision from the Government.
Chairman wanted to know the idea behind setting up the
Inter-State Fisheries Board. Specialist (Env.), NCA informed
that to ensure conservation and development of fishet'ies, the
technical reports produced by CICFRI and the earlier reports
prepared by German consultants had recommended the setting up
of the Inter-State Fis~eries Board. Member (ELR) , NCA
Explained that the NWDT Award limited the fishing rights of
each state within their own water spread area of the
reservoir. To regulate this and to give a boost to the
conservation and development efforts the need for such a
Board was felt. Chairman wanted to know the action taken by
the pr'oject authorities on the recommendations contained in
the desk review studies conducted by CICFRI. Chairman
suggested that in case Inter-State Fisheries Development
Board was not acceptable alternative arrangement for

16
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management and conservation of the aquatic and fish fauna of
the reservoir would need to be worked out. EM, NCA, however,
clarified that setting up of Inter State Fisheries
Development Board was being discussed in the NCA meeting. He
further informed that in order to review the follow up action
on the decisions taken during the 4th meeting of the
fisheries development and conservation he had called yet
another meeting on 10.11.93 to discuss the issue further.
Chairman desired that a full paper on past developments in
this regard should be put up to the Sub-group before the next
meeting.

Referring to the recommendations made by NCA, Chairman
wanted to know the steps taken for declaring the deep pools
(both upstream and downstream) as closed areas or sanctuaries
with statutory regulations and desired that these issues
should be looked into in greater detail by the State
Governments and the information should be made available to
the Sub-group by the next meeting.

17



1tem No. XX-4 (107): I1ONITORIN6 OF Tt£ REPORTS UNDER CDt'PI
LATION BY Tt£ PRO.JECT AUTHORITIES

Sub-Group noted the progress.
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Item No.XX-~(108): ANY OTHER IT~

1. Report of the EKpert Group of Government of Bujarat on
the Environmental Impact of Closure of Construction
Sluices provided in the Sardar Sarovar nam.

Shri B.J. Parmar, Executive Director, SSNNL, GOG made
a brief Video presentation of the measures proposed to be
taken to supplement flows in the river downstream of Sardar
Sarovar Dam during the proposed closure operation. The
releases proposed from the Karjan Dam and its canal
distribution system ey.ten~ing upto Gora on the upstrea~ and
upto Bharuch on the downstream was explained in detail. He
also explained that a discharge of about 67 cumecs would be
maintained downstream of the confluence of the Karjan river
with Narmada which would ensure limiting the tidal effe=t to
the 70 Km. stretch from the estuary and between Bharuch to
Gora on the upstream a discharge of about 12.5 cumecs would
be maintained through releases from the canal system, lean
season flows from the left and the right bank tributaries and
the t~egenet~a.tionflows. Chait~man asked Sect~etary, GOG to
present his views on the closure operation and wished to know
s~ecifically the provisions made for the water supply
particularly in the firstS Km. stretch below the dam since
the t~epot~t of Expet~t Group submi tted by GOG did not covet~
this aspect. He also wanted GaG to explain why the cl~sure
of sluices in December, 1993 was essential.

Shri N. Ramaswamy, Secretary,GOG explained that it was
essential to close the construction sluices from technical
considerations particularly the safety of the dam structure,
since the downstream stilllng basln area below the sluicee
was not concreted and was, thet~efore, subject to erosio~ from
falling waters during the monsoon season. He further
amplified that minimum flow in the t~iver observed in the past
was about 15 cumecs only in the month of Apt~il and as already
indicated in the report, a minimum flow of about 12.5 cumecs
would be maintained below Gora upto Bharuch and belo~; that
reach a flow of 67 cumecs would be ensured to limit the tidal
ingress. Shri J.L. Java, Chief Engineer, GOG informed that it
would be difficult to maintain 12.5 cumecs of water i~ the
first 5 Km. stretch below the dam as pumping was difficult.
He further explained that this issue was also posed t= the
multi-disciplinary expert group for a solution. Howeve~-, it
may be possible to supply about 5 cumecs of water ir this
reach by some alternate arrangements. He clarified th~t the
water supply requirements downstream had been assesse: and
the releases pt~oposed in various stretches of the river would
take care of these needs. Chairman, however, felt that the
Project authorities had considered the closure issue from
engineering considerations alone. Even then he felt a
deci=ion on this could not be taken in isolation from the
issue of parri-passu inforcement of conditions. In any case
closure of sluices can not signal action to further raise the

19

•



height of dam in violation of parri-passu conditions. He
emphasised that adequate steps were also required to be taken
to protect environment in the downstream. In this context,
he wanted specific comments of the members on issues raised
by Shri Shekar Singh in his letter circulated during the
meeting and also in the memoranda of the NBA submitted to his
Ministry which was also circulated to the members in the
meeting. He also referred to different figures being quoted
for number of days required for closure operation and wanted
a specific proposal on this.

Dr. Mahesh Pathak, Executive Director, NPG, GOG, infor
med that for developing the operational plan for conserving
the eco-system downstream, an Expert Group was constituted by
GOG which included Dr. S.N. Singh of CICFRI and experts from
M.S. University, Baroda. Chairman, however, stated that the
expert group had not adequately covered issues related to
deep pools in the downstream, water supply to the villages,
effect on ground water and also upstream R&R aspects. He
also sought replies from the SSNNL, GOG and the State of
Maharashtra and the GOI, MOWR on issues raised by the NBA and
also Shri Shekar Singh. He also wanted the concurrence of
the 80MP for release of water from the Bargi reservoir dut~ing
the closure operation as per plans formulated by 80G. To
facilitate an early decision on the closure issue he agreed
to hold the 21st meeting of the Sub-group on 7th Dec., 1993
at 10.00 A.M. in the Conference Hall of the Ministry of
Environment & Forests, New Delhi. He further stated that
during this meeting, only three point agenda related to (i)
closing of construction sluices; <ii> health issues; and
(iii> fisheries development and conservation shall be
discussed. He wanted the States to send replies to the NCA
on all these issues sa that a consolidated note would be
circulated to the members of the committee for consideration
in the 21st Sub-group meeting. Executive Member, NCA,
however, requested Chairman that since the time available
with the Project authorities for closure in December was too
short, it was necessary to take preparatory work in advance
pending a decision. Chairman agreed that the preparatory
work far closure operation could proceed and actual closure
could take place after a decision is taken in the 21st Sub
group meeting on 7th December, 1993.
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S.No.

ANlEX-XX-t'lIN.-I.

LIST OF PARTICIPANTS ATTENDED Tt£ 20TH ENVIRONI1ENT
SUB-6ROUP I"IEETINGHELD ON 3RD NOVEt1BER. 1993 IN INDORE.

Name L Designation

1. Sht~i R. Rajamani, Secretary, Min. of Env. & Forests, New Delhi.

Dr. N.V. Ranjisinh, Chairman, NVDA., Bhopal.

~. Shri N.V.V. Char, I/C Executive Member, NCA, Indore.

4. Shri N. Suryanarayanan, Commissioner, (PP), Ministry of Water
Resources, New Delhi.

5. Shri B.S. Baswan, Vice Chairman, NVDA, Bhopal.

6. Dr. A.K. Malhotra, Member (E&R), NCA, Indore.

7. Shri G.V. Pharlia, Member (P), NCA, Indore.

8. Shri M.S. Menon, Member (el, NCA, Indore.

9. Shri N.Ramaswamy.
Gandhinagar.

Secretary (Narmada), Govt.of

10. Shri B.K. Verma, Member (E&F), NVDA, Bhopal.

11. Shri H.S. Panwar, Director, Wildlife Institue of India, Dehradun.

12. Shri B.J. Parmar, ExecutivE Director, SSNNL, Vadodara.

13. Mahesh Pathak, Executive Member, NPG., Gandhinagar.

14. Shri G.L. Jawa, Chief Engineer (Design), SSNNL, Vadodara.

15. Shri A.V. Joshi, Chief Engineer, Lower Narmada Project,
Indore (M.P.)

16. V.K. VaidY2~ Chief Engineer (SSP), Canal, Sanawad.

17. Shri S.P. Mathur, ~ddl. Secretary, GOR., Jaipur.

18. Dt~. L.A. Kusha.lapa.,CCF, MOE&F, Bhopa.l.

19. Shri M.B. Mehta, CCF, SSP, Vadodara.

20. Shri M.S. Parasnis, CCF (C), GOM, Nagpur.

21. Shri B.B. Sinha, Secretary, NCA, Indore.

22. Dr. Shekhar Singh, IIPA, New Delhi.
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23. Shri M.B. Mankare, Conservator of Forest, Dhule, GOM., FD.,
Dhule.

24. S.B. Chaphekar, University of Poona, Pune.

25. Dr. V.R. Gunale, Project Director, SSP., Research Project,
University of Poona, Pune-7

26. Dr~•D.R.Shirke,PrincipalInvestigatOt~,SSP.Research
Univ.

of Poona,Pune-7.

27.

Dr Pawan t<umat~,Specialist(Env.),NCA,Indot~e.

28.

Dr Afroz Ahmad,LA.D. ,NCA. ,Indore. Project,

".

29. Shri R.K. Behre, Subject Matter Specialised (Hydrology ~
Sedimentation, NVDA., Bhopal.

30. Shri K.G.Bhagchandani, Dy.Supdtg. Archaeological Engineer,
SLtrvey of India, (Govt. of India).

31. Shri L.P.R.Mohnani, Sr. Canst. Assistant, Archaeological Survey
of India.

Bawahir, Deputy Director (Env.), NeA, Indore.

33. Shri K.K. Sarna", Arch. S~rvey of India, Bhopal.

34. Shri A.K. Jain, DFO (MON) NVDA, Bhopal.

35. Dr. B.P. Singh, Conservator af Forest, NVDA, Bhopal.

36. Shri R.K. Sahu, Assistant Geopyetrologist, NSP (Canal>, Sanawad.

37. Shri P.K. Jadhav, Attended Officer (Design), Sanawad.
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REPORT OF THE EXPERT GROUP OF GOVERNMENT OF GUJARAT ON THE
ENVIRONMENTAL IMPACT OF CLOSURE OF CONSTRUCTION SLUICES
PROVIDED IN THE SARDAR SAROVAR DAM
--------------------------------------------------------------

INTRODUCTION~

The Sardar Sarovar Project on the river Narmada is an

inter-state multi-purpose joint venture of the four States,

nar.:ely,Gujarat, Madhya Pradesh, Maharashtra and Rajasthan.

The Sardar Sarovar is the terminal reservoir on the main river

in Gujarat. The construction of the dam started in the year

1987 and is due to be completed by 1998. Irrigation in the

earlier stretch of the Sardar Sarovar Project cC)mmand is

p12nned to be provided by 1935. By then all the blocks of the

da::-are to be raised up to~EL 110.5 m for diverting water

for irrigation and power generation. The first power unit is

eXJected to be commissioned by August, 1995. About 50 per cent

or the total volume of the concrete dam has been laid and the

~ork is generally progressing as scheduled.

RATIONALE FOR CLOSURE OF CONSTRUCTION SLUICES :-

Construction of high dam on a major river like Narmada

inevitably requires diversion works so that fair whether flow

of the river can be diverted through diversion works thereby

facilitating the construction work of excavation, concrete,

etc. Such a diversion is normally attended to by providing

bye-pass tu.nnels on the flanks or by providing construction

sluices in the body of the dam depending upon the site

logistics. As soon as the purpose of divertJng flow and

..

•••• ,L.

....~:-..
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tackling the foundation of river channel is completed, the

diversion ~1 works, whicK4Ie of a temporary nature, are
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required to be closed.

In the case of th~. Sardar Sarovar Project, ten

construction sluices have been provided in the body of the dam

for diversion of fair weather flow and a diversion channel is

excavated on the up-stream as well on the down-stream. The·

construction sluices are located almost hugging the bed of the

river at an elevation of ..;. 18 In;. The fair weather flow has

been diverted through the same. These construction sluices are

to be plugged as the same where required only for a limited

period to facilitate construction work as explained earlier.

Due to the temporary nature of work involved in plugging

operations~ simple gates have been provided to facilitate such

plugging. The sluices are to be plugged and diversion of flow

is then to be accomplished through the river sluices provided

higher up at an elevation of 53 m ~ Plate I shows the general

arrangement and the related features.

It Kas earlier contempl ated to close the cons truction

to be deferred to link it up with R & R programme till May,

The closure had

4

Plate II shows the section .;.:...the spillway with
: t:hrolJgh

avoid damage to the toe.of the dam as well as stilling basin

area which otherwise would take place with the heavy velocity

sluices in Narch, 1993 so as to be in consonance with the

contemplated--schedule of work and take up the work of stilling

basin area by providing the required concrete. The idea is to

flows falling from a height of above 40 ro.

1993. Plate I shows the longitudinal section of the dam with

work executed upto June, 1993 and thewark to be executed upto

construction sluices, permanent river sluices alongwith the

June, 1994.
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construction sluice.
In view of 'he R & R constraints,

~,

on technical and hydrological considerations. However, since

the shifting of PAPs in the upstream could not be completed,

the Government of Maharashtra had requested ·i .. Government of

Gujarat to postpone the closure of sluices to a later period.

The Sardar Sarovar Construction Advisory Committee at its 48th

meeting held on 13~h August, 1993 had, interalia ~ recommended

closure of construc~ion sluices by December, 1993.

The closure cf sluices cannot be postponed till the year

1994, as this is :likely to cause severe damage on the down-

stream toe of the C2m and in the uncovered stilling basin area,

if the requi red p:-otective Korks are not compi et ed in this

reach before the 0~5et of monsoon of the year 1994. This has

been indicated in t~e model studies carried out by the Central

Water and Power Research Station (CW&PRS), Pune. It would be

almost icpossible to close the sluice gates due to high

velocities and pressure head during the monsoon. After the
of 1~

monsoon' it is highly probable that rubble and debris may get

collected upstream of the sluices and this may clog the gate

slots. The choking and clogging of the sluices would make the

gate closure a very difficult operation~ Experience on other

projects both in India (Ukai) and abroad (Guri) have clearly

indicated that closure under such conditions would become

extremely difficult and hazardous even with the help of

5
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underwater divers. The divers may not be able to even

approach the opening due to prevalance of extremely high

velocities. Given this brief" background, it is clear that the

closure of construction sluices brooks no further delay and

has to be accomplished by December, 1993.

The Environment Sub Group of the NCA which examines and

coordinates various environmental aspects relating to the

construction of Sardar Sarovar Project also appreciated the

problems that may arise due to closure of construction sluices.

During the 18th meeting of the Environment Sub Group, an

Expert Team was constituted to undertake a field visit of the

areas that may get submerged by the Sardar Sarovar Da~ during

1993 and 1994 ::ionsoons. This Tea~ inspected the relevant

areas in Gujarat and Maharasthra and found that the closure of

construction sluices would create certain environmental

impacts especially in the down-streaTi river due to stoppage or

reduction of flO\\'for a period of about 22 days (assessed

then) . The NCA Envi ronment Sub Group di scussed the issues

6

for mor"e -information from the State Government and the NCA

EXPERT GROUP OF NPG/COG :-

multi-a

and requested

the NPG/GOG constitutedthe NCA,

In light of the recommnedations of the Environment Sub

contained in the report of the Expert §eam

pertaining to the environmental impact of the closu~e of

sluices during December; 1993.

Group of

disciplinary Expert Group to examine the environmental impacts
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of the closure of construction sluices on the downstream area.

The terms of reference for this Expert Group were as follows:-

(1) To conduct a comprehensive environmental impact

study in the area down-stream of Sardar Sarovar Dam

as a result of the closure of construction

sluices.

(2) To suggest concrete ~e2sures for avoiding or

mitigating the likely acverse impacts on this

account and sugge st forc:ulation of an appropr iate

action plan towards this ojjective.

The members of the Expert Groupare liscec in AnnexurE:-l. The

Expert Group met on 24-9-1993, 7-10-1993 and 15-10-1993 and

had wide ranging deliberations on t:-:eissues involved. The

data requied for the study \.Jere a.:..soassembled during the

period on major parameters of em-iror.::1ental impact. The

Expert Group also visited the dOhon-stream area in order to

have the first hand information abouc
water flo~s through

tributory. river_s., Dalas and escape-sites tailing in the

Narmada river. The Expert Group had also invited the

following senior. officials of the Government of Gujarat for

deliberations and advice :

(1) Shri N. Ramaswamy, Secretary(Narmada)/GOG

(2) Shri D. Rajagopalan, Secretary(R&E)/COG

(3) Shri L. Mansinh, Secretary(Fisheries)/GOG

(4) Shri A.K. Luke, Commissioner of Fisheries/GOG

(5) Shri A.M. Mogal, Chief Engineer, Gujarat Water Supply and

Sewerage Board/GOG

7
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The Expert Group deliberated on various likely impacts due to

the closure of construction sluices and identified the following

specific areas for closer scrutlny:-

(1) Possible impact on R&R programme for the submergence area;

(2) Impact on the existing sources for fresh water 'supply in the
down-stream river specially on account of likely advancement of
salinity front;

(3) Impact on fisheries, both riverine and estuarine;

(4) Likely impacts on flora and fauna in the down-stream area.

Keeping in view the limited period for t.,'::ichthe flows were

likely to be reduced, the other intangible impacts were not

considered as important by the Expert Group. the sections that

follow summarise the findidngs of the Expert Gro~? under the related

captions.

RIVER CONFIGURATION AND FLOW REGIMES

The river Narmada carries fresh water flows in the range of 50

to 500 cumecs during the month of December. The ~ecessary flow data

is assembled in Annexure - 2 for each week of tr.emonth of December

from 1948 to 1991. The length of the river on t.;edown-stream is

'-

165 kms upto the Gulf of Khambhat. There are three major

tr1butories_o1J_._~h.e._fight bank, namely Orsang (r::eetingat about 30

kms down-stream of dam) Men (meeting at about 22 ~ms down-stream of

dam) and Ashwin (meeting at about 26 kms down-stream) alongwi th

smaller streams. The major river on the left bank is the Karjan

which meets the river Narmada 40 kms down-stream of the dam. The

river down-stream may be divided into two distinct reaches for the

purpose of impact assessment:-

8
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(1) Reach 1:- About 40 kms. long from the dam to the confluence of

Karjan river.

(2) Reach 2:- Abololt125 kms long from confluence of the Karjan

river upto the Gulf of Khambhat.

A comprehensive plan showing the confluences of various

tributory rivers and streams is shown in Plate No. 111/1, Plate Nos

111/2 and 111/3 also show various flow contribution details.

The Expert Group found that one of the redeeming features of

the impact assessment is the availabil1 ty of flows from the Karjan

right bank canal system and the Karjan reservoir on the left bank.

Also the reservoir on Karjan has adequate storage available to cater

to certain minimum f10t" requirementss in the down-stream river

specially after its confluence with the river Narmada. The right

bank system of the Karjan Project provides an opportunity to release

water in the first reach of the river at certain escapes through

khadis subject of course to the available flow capad ties of the

irrigation channels. There are three escapes which are relevant. A

small escape (capacity 0.2 cumecs) terminates in Gora Khadi located

just up-stream of the Gora bridge near the dam. Further

down-_st!la~m, there are two more escapes having an aggregate capac! ty

of 5.5 cumecs. The second escape will serve the river through

I

Hirapura Khaqi and Kola Khadi (locations B 1 Band B 2 B on Plate

No. 111/3) and the last escape is through Waghai Kotar and Tarsal

Khadi located just opposite to Tilakwada village (locations C 1 C

and C 2 C in the same map). Further, some discharges from Dhlr

Khadi, 5hamaria Khadi etc. will also be available. The contribution of

9
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different rivers and streams and available flows from right

bank system of the Karjan Project along the left and the right

banks of the main river are summarised in Annexure -3. This

statement shows contributions only upto the confluence of

Karjan with the main river and the assessment of flow

availability is 12.5 cumecs both from the left and right ban~

.wrived at on a conservative basis. The flow of 12.5

cumecs will gradually build up from the dam site to the

confluence, as will be· evident from Plate Nos .1.11/1 to 111/3.

This does not include the flO\\'from the Karjan't:2servoir \vhich

can be passed through the main Karjan river channel. Further,

possible ground \vater regeneration is also not included in

this assessment.

The Karjan Reservoir is almost full with the available

capacity of about 500 million cubic ~etres at its FRL 115.25

metres. There is a facility to release water from four river

sluices which are located in the body of the Karjan dam and

which are having a total capacity of 283 cumecs i.e. 10,000

cusecs . There is also a possibi~ity of releasing water

10

Consul tations we're held with the Water Resources

60 cumecs for a period of about 15 days can be conveniently

of about.., ra"e

._. - ---.- ~ ..-

through radial gates above the crest of the spillway.

Ex~ert Group found that an aggregate flow

Department of the Government of Gujarat with regard to the

quantum that can be made available ~or mitigating the

down-stream impacts without vitiating appreciably the present

irrigation and water supply commitments on the reservoir. The



released and this can be stretched to a further period of

about 7 days, if need be, on account of unforeseen problems

that may be encountered during the closure of the construction

sluices. Thus, adequate reserve is planned in the operation.

As discussed hereafter, a flow exceeding this quantum may not

be strictly needed considering the small period of closure and
I

the timing of the closure which is in December, 1993.

To summarise, the flow availability picture immediatel:

after the closure of the construction sluices would be as

under '-

(1) Reach 1 12.5 cumecs (gradually built up in 30 kms.

length. )

(2) Reach 2 :- 12.5 + 55 = 67.5 curnecs beyond the conf]uenc~

of the Karjan river upto the see

the natural ground .vater regeneration) •

STUDIES BY CWPRS, PUNE

The CWPRS, Pune are already engaged in conducting 1-jJ

morphological ~udies for assessing the effect of construction
. the

of Sardar Sarovar barn on /civer Narmada from Garudeshwar weir

to Bharuch. As a part of this work, the organisation was

specifically requested, in the context of proposed

construction sluice closure, to carry out a study for the

down-stream reach below the dam considering that there would

be no flow of water in the river for a period of 2 to 4 weeks.

The Station was also requested to study the environmental

impact with reference to the aspects of salinity, fisheries

11



The situation will be far better in case the flo\.,1

months after the closure of the construction sluices.

The CWPRS, Pune
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extending from the dam upto confluence of Orsang river

may not suffice to keep the salinity ingress away from

the relevant zone for a period exceeding one and half

and domestic use of water on the downstream.

have submitted their Technical Report No.3092 dated 31-8-1993

after studying the problem. The results of the mathematical

modelling study are briefly as under '-

(i) Total estimated discharge of 12-20 cumecs alone from

all the tributaries in the first reach of Narmada river

passes down the river sluices (situated at EL +53 m)

within a period of 4 weeks i.e. the estimated longest

duration for no flow condition from the dam.

(i i I Since the salinity ingress limit has been found to be
(from the sea)

about 75 kms / or smaller for a discharge of 30 cumecs

If'
t
!

or higher, it is recom~ended that sufficient amount of

water may be released from Karjan Dam so that a

discharge of 30 cumecs or more is always available in

the river downstream of confluence of the Karjan river.

(iii) Reduction ··of fresh water discharge to 30 cumecs will

not produce any adverse effect as the estuarine part of

Narmada may take mo!e than one and half months to reach

a new equilibrium state for the changed discharge of

water and thus salinity intrusion effect as discussed

..dm the -report ~ . may not be observed to propagate upto
,...

Jhanor due to the proposed closure of the sluices for

four weeks.

It may be seen that the threshold value of fresh water

12



r

discharge
ai:.S"c-mrtge

for
L<Jt

substantial
:;-crasc rruc r aT

-11-

adverse
~a'Ve'rse

environmental
err'V!1"o-rrrtrE!1'fca-£

impact
:Cropace

is
fs

.~..::,
1 '""~

around 30 cumecs while in the present case the discharge

_8va..j1able after Karjan confluel?ce .js 67'-cume~~~-Plate IV shows

salinity profiles in te-rms of parts per thousand ( PPT) for

different distances measured from the sea. The "Late is self-

evident and supports conclusions mentioned above.

IMPACTS ONR & R PROGRAMMES

The impact of the closure of sluice gates on the

sub:::ergenceof the villages has been examined separately for

the monsoon period as \.;rellas dry season. As was noticed

dur i ng the 1993 monsoon, the \,'ater leve 1 rose to a :J inimu:::

height of EL 59 m. which was the minimum height upto K~ich the

da:- Kas constructed. The water level rose from this :evel to

the highest level of EL 76 and throughout the ~onsoon

period, the level continued to remain at around EL 60 Thus

the outflows of water from the sluice gates and from t~e river

sluices at EL 53 m level were insignificant in comparison to

the inflow of water. At then prevailing height, the outflo~

fro:::sluice gates was of the order of 13,000 cusecs. Yet the

water level during the monsoon period continued to re~ain at

around EL 60 m. This clearly establishes that the sluice

gates do not play any significant role towards the level of

water during the monsoon period. During the monsoon period:

the level upto which water rises is determined by the level

upto which the dam is constructed in the river portion. During

the dry season, when the inflow of water becomes limited, the

level Comes down nearabout the minimum natural level. During

the dry seasons, the outflow of water from the construction

13
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sluice gates varies from about 7000 cusecs to a minimum of 200

cusecs. When the sluice gates are closed, the water instead of

coming out of the constructi~n sluice gates, gets impounded

upto a height of EL 53 ffi. at which river sluices are provided

beyond which it starts flowing out of river. sluices

constructed at this height. Since the four river sluices have

sufficient capacity, the water level does not rise further

during non-monsoon period. Therefore, the impounding of water

during the dry season, due to the closure of sluice gates will

not exceed a level of EL 53 :n. The problems of rehabili-

tation of the affected fc.:nilieshave already been addressed

corresponding to the elevation of 53 m. The impour.ding of

\vatcr \vould, however, res--.:lt in the submergence of important

road linkages below EL 53 -. It has~ however, been decided to

shift the household kits of t~e affefted people through barges

and the Government of Mahc.ras:-,trahas already been advised to

do the needful in thi s rega n: . Further, they have a1so been

advised to construct a ro~d c.;:higher elevation, so that the

road communication could also ~e utilised for the resettlement

of the affected people.

I~PACT ON DRINKING WATER SlPPLY IN THE DOWN-STREAM RIVER

In consultation with the Gujarat Water Supply & Sewerage

Board (GWSSB), the present picture of various organisations

drawing domestic water fro:;]the river Narmada, down-stream of

Sardar Sarovar Dam alongwith the locations of sources has been

~orked out. The position is summarised in the Table below :-

14
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Sr. OrganisationLocationType of Quantity ofCommissioned
of source

source of waterin the year
drawn from river1

2. 3;4.5. 6.

1.

Gujarat Water Near Intake33 MLD1993
Supply and

VillageWell.

Sewerage
Nand, Ta.

r
Board,Bharuch

Bharuch.
2.

ONGG, -do--do-30 MLD 1993
Ankleshwar

3.

GNFC, Near Anga--do-60 MLD1992
Bharuch

resh\oJar,
Ta.Bharuch

4.

District U/s ofDirect24 MLD1991

Panchayat,
GNFC,H.W.Pumping

Bharuch
at Zanor,

Angare-shwar)Nikora TOTAL
147 MLD

The table shows that currently about 147 MLD are being

drawn from various water supply schemes through intake wells

or by direct pumping. Looking to the position of intake wells

and pumping~_~E_e:.~..~~ith reference to salinity affected zone and

with a minimum flow of atleast 67 cumecs to be maintained, the

Expert Group found that there will be no adverse salinity

I

impacts whatsoever. because of the closure of Construction

sluices. This conclusion is corroborated by the GWSSB and

also gets reinforced by the conclusioos arrived at by the

CWPRS, Pune. In fact, even a discharge of 30 cumecs would be

adequate to keep the water free from salinity on account of

tidal effects. The water supply, at present, is potable and

will continue to remain so. The Expert Groun arrived at this

conclusion on the basis of the results of chemical analysis of

15
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water corresponding to even dry summer months.

IMPACT ON FISHERIES (RIVERINE AND ESTUARINE)

In respect vf impacts on fisheries, the Expert Group had

I~
I
t

I
I

comprehensive deliberations with senior officials of the

Fisheries Department, experts of the Central Inland Fisheries

Capture Resea rch Ins titute (CIFCRI») Barrack Pore) (Vadodara

Unit)J and with the experts of M.S.University, Vadodara.

Dr. S.N. Singh, Head of Vadodara Unit cif CIFCRI examined the

likely impacts and had prepared a note on various aspects

discussing the fishery pocential, ecology of the ~armada

riverine system, the biological study of the river and a broad

assessment of macro-benthos. He found that with a large

16

reduction inth e f low 0 f \,'ater in the river, the foil0\,,]ing

repercussions may be expected

Dr. Singh has also quoted case studies by Peter (1981)

for the Mtera Reservoir (Gre~Ruaha river) and that by Davies

(1975) for lower Zambe~d 1100dp1ain. He has also discussed

the behaviour of Macrobrachium Rosenbergii which migrates into

the estuarine i;~gion where salinity fluctuates between 5 and
,'~':~':t

20 PPT. HoweJkr. since a flow of over 67 cumecs is to be

1

1
~..

and hydro-

dynamic regimes;

(i) Changes in habitat in terms of hydrographic

(iii) Hydro-biological aberrations;

(iv) Po11utional severity and

(ii) Tidal ingress and salinity tongue invasion;

(v) Effect on cangroves eco-system.
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maintained down-stream of the confluence of Karjan river with

the Narmada and since the reduction of flow will be for a

short duration of about 6 t6 15 days only, the adverse impact

on fisheries, in general, is expected to be limited. In any

case) no quantitative assessment of the impact-is possible as

reported by him as also other experts who advised on fisheries

aspects. The main consideration is that the reduction of flow

is for a very limited period and there are a large number of

factors which enter into such quantitative analysis which are

very difficult to evaluate for such a short period.

The experts of the Fisheries Department also assisted in

assessing the likely impacts in the down-stream river. The

specieswise fish. produ~t~cn fro~ the Narmada Estuary is

presented in Annexure ~ ~ for a period of 11 years fro~

1981 -82 to 1991 -92 . The sea re the fig ures 0 f actua1 cat che 5

and do not indicate the potential of the river as such. The

Fisheries Department also attempted analysis of specieswise

fish catches from the estuary for the month of December alone

and the data for three years (1990, 1991 and 1992) is given in
- ------- -----

Annexure G;:.. Obviously, there are liwitations of collection

and compilation of month~ise data and the catches are

dependent not only on flows in the river and availability of•

nutrients but also on other socio-economic factors like number

of fishermen who choose to do fishing in the month of~

December, etc. Nevertheless, the catches vary from about 158

of Hilsa in the river Narmada occurs only in February and the

17

M.T. to about 877 M.T. which form limited percentages of annual

catches. This clearly indicates that in the month of December,

I

,

I
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the catches are at a relatively low level.
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catches of this species will not be adversely affected. The

Expert Group-

consideration :-

found that the following factors need

(1)
Narmada estuary is a major source of seeds for the

giant fresh water prawns (Macrobrachium Spp.) for the

whole of Gujarat and annually about 1.5 to 1.75 crores

of seedlings are collected from the river stretch from

Zalod to Bharuch with about 400 families engaged in the

trade. The seed is collected by bush traps along the

Ii

shallow areas of the river. The seed collection is

done in the period of November to January normally. It

is likely that shallow areas may get exposed due to

reduced flow during the period of reduced discharge

which may affect the seed collection activity.

(2) On account of reduction of fresh water discharge, the

effect of pollution due to industrial effluent

(3 )

discharges near Aliabet may accentuate vitb the

pollution remainin2 in thA estuary for a longer period.

This may affect the~~~LlL-life in the relevant zone of

the estuary.

So·-far-- as fresh water fishery in the main river is

concerned, there is an apprehension that with sharp

reduction in flow as a result of closure of sluices,

the natural tendency of the fresh water fish will be to

migrate upstream and cluster up in available pools and

in the main constricted river current. Such clustering

will result in large accumulations of fresh water fish

in specific stretches specially in Reach-1 of the

river, and it may be possible for the people to catch

the fish very easily. This may result in temporary

18
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over-fishing.

As regards the ~rawn seedling collection, the Group

found that it would be possible to manage and plan in advance

the seedling collection in· the period before closure of the

sluices i.e. in the Donth of November and a part of December.

After the flow is restored, say by late December, there would

be no problems for seed collection. The impact on seedling

collection, thus, can be mitigated considerably by a planned

collection strategy which is proposed to be implemented by the

Fisheries Department.

As regards the pollution aspect, it is true that the

effluents from the Ankleshwar Industrial Estate are being

discharged in the estuary at present after some treatment.

Nevertheless, chances of pollution prevailing for a longer

time in the estuary ~ay not be ruled out. However~ the Group

suggested that during the period of flow reduction, the

Gujarat Pollution Control Board may persuade the concerned

industries to adopt stringent controls so that the quality of

effluents is kept within permissible limits. It should not be

difficult to obtain the necessary support and co-operation

from the concerned industries for such a limited period.

As regards the apprehension about temporary over

fishing due to clustering of fresh water fish, this phenomenon

may occur. However, the fact that the rfver would carry about

67 cumecs of flow which, in any case, is more than summer flow

of the river in most years, may retrieve the situation

partially. In any case, releases from right bank system of

I
Kar jan Project fairly in advance of actual closure of the

sluices, say by about 12 to 24 hours, may also help in

19
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mitigating sudden discharge reduction. It will be seen that

by appropriate mitigatary actions, as discussed earlier,

adverse impacts on fisheries will be reduced to a great

extent.

IMPACT ON FLORA AND FAUNA

The impact on fisheries fauna has been dealt with in the

preceeding paragraph. Dr. Singh of CIFCRI, Baroda unit has

discussed in his note the present status of planktonic biomass

in different river reaches with reference to the long ter:J

studies that his Institute is conducting for the Narmada river

and estuary. However, quantitative estimates of changes in

planktonic biomass in the short period of fresh flow reduction

in the river as well as to the estuary could not be made due

to the interplay of a number of complex factors which need to

be evaluated by full-fledged long duration studies.

In gener~(} the closure being for a short period and with

the flow of about 67 cumecs being maintained in the closure

period (which is higher than the minimum natural flow of the

river in d1e~--p:a-st in December in :Jany years), the Expert Group

felt that there may not arise any noticeable adverse impac~s~

on flora and fauna- of the river and the estuary other than
•

those on fish and aquatic life on a limited scale,as brought

out earlier in the report.

SYNTHESIS OF MITIGATORY PLANS

The Expert Group examined all relevant implications

linked to the closure of construction sluices of the Sardar

20
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Sarovar Dam. In the first instance, the Group was convinced

that the closure of construction sluices in the year 1993 is

inevitable and is a must from considerations of safety and

long term trouble-free'operation of the massive concrete dam.

postponing of clos~re to 1994 is faced with several hazards on

which chances cannot be taken as indicated earlier.

The Group also examined the timing of the closure in the

year 1993. The month of December is considered to be the most

appropriate time for closure in view of the following reasons:

( a ) This would pro~ide sufficient

follow- up works for making

time for the required

a start on tackling

down-stream energy dissipation arrangement fro",

January, 1994 to June, 1994.

(b) Natural f101.,7in the river will also be adequate to

ensure fast filling up of the pool up to Elevation 53 t'o'L

in the month of December. Efforts should also be made

to obtain releases from Bargi Dam to further shorten

the filling period.

(c) A pa~t 6f-~torage available in Karjan Reservoir can be

effectively uti1ised to mitigate the down-stream

environmenta~ impacts both by way of releases from the

canal system as "ell as from the reservoir via the main

Kar jan river. Releases from the canal system would
..

specially help in providing satisfactory flow levels in

the first reach of the river (a critical reach) from

the dam to the confluence of the river Karjan with the

Narmada.

21
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(d) Natual flow in the tributary rivers and streams would

also be at a good level in the month of December to

maintain satisfactory flow conditions specially in

Reach-1.

(e) From the view point of impact on fisheries; the month

of December is more preferable with larger planktonic

activities occuring in the river in the spring and

summer months. After the floods of August and

September~ the second migration of Hilsa occurs only in

February.

(f) Advantage of low tides in the month of December would

also be available to ~inimise likely salinity p~oblems.

The follo~ing plan of mitigatary action from the

environmental standpoint needs to be followed once the decison

to close the construction sluices in the month of December is

taken

(a) Efforts should be made to keep the period of closure to

a minimum. While a period of 15 days in conservatively

planned, a shorter period of 6 to 10 days would further

help minimising the li~ited adverse impacts identified.

( b) Flows from the Karjan systems have to commence in time

atleast 12 to ?4 hours in advance of actual full

closure so that the proj~cted flows get established in

the river channel before the m9in river flow is cut

off.

(c) Planning and collection of prawn seedlings may be

arranged in ~vance (Kovember, 1993) or after the river

flow is re-established in January, 1994 to. mitigate

likely impacts on quantum of seedling collection.

22
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(d) The Gujarat Pollution Control Board may arrang~ in

advance dialogues with the Ankleshwar Group of

t

Industries so that the quality of the industrial

effluent discharge during the closure period is

maintained to an acceptable level. The quality should

also be closely monitored.

(e) A close inter-departmental co-ordination should be

maintained so that the concerned departments (\..Jater

Resources~ Industries, Fisheries, Gujarat Pollution

Control Board, etc.) are fully aware of the dates of

closure and likely dates of restoration of flow in the

river after plugging is completed.

(I) Each Depart~ent should prepare a tir.,e-bound mitigatory

action plan on the lines recommended in this report.

The NPG should be kept informed about such plans.

RECO~l~IENDATION

On the basis of an overall assessment of the situation,

the Expert Group is of the view that the .proposal for the

closure of construction sluices in the month of December may

be accepted. The Expert Group also recommends that necessary

follo~.up work on the action plan suggested above should be

taken up by the concerned Departments of Government of Gujarat

so as to minimise, to the extent possible, the limited adverse

environmental impacts likely to be associated with the closure
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of construction sluices. The exact date for the closure of

construction sluices may be announced by the Sardar Sarovar

Narmada Nigam latest by 15th of November, 1993.

* * *
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Annexure - I

List of Members of the Expert Group of Govt. of Gujarat

constituted by the NPG vide Resolution No.

NPG/Ex.Gr/CSS/238/1365 dated 28/9/1993.
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1,
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(1)

(2)

(3)

(4)

(5)

(6)

(7 )

(8)

(9)

Dr. M.T. Pathak

Executive Member,

Narmada Planning Group

Shri D.T. Buch

Invited Member, NPG

Shri B.J. Parmar

Executive Director,

SSNNL

Shri G.L. JaHa,
Chief Engineer (Designs)
SSr-lNL

Shri M.B. Hehta

Chief Conservator of Forest

for SSP

Dr. Bony Pilo
Professor, Zoology,

M.S. University, Baroda

Dr. S.J. Bedi

Professor, Botony,

M.S.U., Baroda

Dr. S.N. Singh

Senior Scientist,

CIFCRI,Vadodara Unit,

Vadodara

Shri R.G. Bhatt,

OSD (E&S), NPG

Chairman

l1ember

Member

Member

Nember

Member

l-1ember

Nember

11ember

(10). Shri K.M. Henon

Deputy Director (Fisheries)
Fisheries Dept., Vadodara

(10) Shri K.M. Pathak
OSD (Technical), NPG

........
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AVERI\GE DISCHARGE roR THE M:>NTH OF DECEMBER

GlUGE SITEs GARUDESffivAR

- - - - - - - - - - ~ - - - - - - -- - -
RIVERs NARMADA

- .. - - .. - - - ..----

'~1
"

-------

AVERAGE

DISCHARGE

CU~CS

(3)(2)

TOTAL

, D 1 strH.A. RGE

(1)

1948

7980.0498.8

5256.0

328.5

4623.0

288.9

3851.0

275.1

1949

4592.0287 •0

4181.0

261.3

2440.0

215.0

2936.0

209.7

1950

3615.0225.9

3127.0

195.4

2446.0

152.9

2192.0

156.6

1951

2192.0137.0

2039.0

127.ti-

1959.0

122.4

1612.0

115.1

1952

2038.0127.4

1706.0

106.6

--------" ---
1588.0 99.3

- .--_---r .........~__.
132'6.a

- - "

"_._94.7------ --
1953

2351.0146.9

I·' "

: .:J' ..2088.0 130.5

1837.0

114.8

1579.0

112.8

.
~

1954

5465.0341.6

4375.0

273.4

3471.0

216.9

2891.0

206,5

1955

5165.0322.8

4064.0

254.0

3811.0

238.2

27
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- - - - - - - - - - - - - - - - - - - - - - - - ---

,

1956 37c)7.0

3763.0

3554.0

3158.0

237.3

235.2

222.1

225.6

•

,~

1957
2:83.0161. 4

~

I

2379.0148.7
22E6.0

141.6,
17.;£,.()

121.9
, 1958

•... ,...- ...•129.4- - .....- . 0 91. (1J. ,.):.;.

12~2. r~

24.5
1,:::;;;.0

73.1

1959

119:;G.'~~S'7.5
'I ,"',:::.. .~-.

, ; 11,1 C .,
- ¥ - '- ' •

";t'J: -J • ...,

-:-:"7. "
377.4

- - ...... ,...., ,...

334.9'_' \..I •••• ~ •• ' '.

1960

:7::~. (",F,o. ~
..;c \,;~. '

150.2

i
..... ,-"" ,...144.4., r' _ z ...•..•

~\ .•... -.132.·~

t
1961

"':,-"Q r,3.H~.3t.:_l.:. ....•

~~·;4. ()
26E.5

I
5~3::.f)

22(,.0! .:5:'?'. 0~ 21f3.5

t

1962 ,___________

•.•••••••. r--""

229.8~'- ..- . .----- ---"----, ..-.- . 1:7["'.0 3G6.1, I f-:,...·('J. nel279.1
337"7. fI

187.6
'0 1963 •4 J "" •• ) 182. B

29n. C

121.8
22t.~.O

93.7

1909.0
•90.9

,~ ..
r

. '
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\1

,

---------
(2)

-3-

4189.0 174.5
3769.0

157.0
3619.0

150.8
2984.0

142.1

433.00

54.1
411.0

51.4
461. 0

57.6
344.0

49.1

- - - - - - - - - --- - - - - - - - -
1964

1965

, .
;.

-----.-- ..•.-----.-.•... ,-------".

,.".. -.- ---- ..••:y;-; ,~,--,,~ ... -. :' .••"'''''''''''' ---"-....."".;'"'r.'"'~·r.'!'-·~·'-:.: .-~_.-:.~::.:.~:::.~-:':".:.-:: -:-::_~:••~:;~";~•.•~~.-:Z!

,.if.; .•.;; ;: : ..• ,;'. ",."., .. 1:".... -' .. l'..~:~~~~~..~J.',,~.!.',' -.' , •. ' ,.,;&,~ .

'».:~' '. "~

,
1

1966

1967

1968

1969

1121. ('; 70.1
1072.0

67. a
972.0

60.e
600.0

57.1.
3Cl,~9.0

164.5
45~1.O

191. 3
6900.0

37 0.6
5064. 0

303. :2-30·10.0 16~.2"3;98.0 158.3
3669.0

15;;.9
204G.O

14':'03

.;')38. 0

166.3
3,162.0

140;.3
308400

128.5
2505.0

119.3

lC~C 6.X
1970 5664.0236.0

- .-.------.:..-.-- - --.
~;49. 0197.9------.-

4C65.0
169.4

3160.0
150.9

1971

.~. ,.6494.0 27 (J. 6..
4965, 0

206.9
4334.0

180.6
3753.0

178.7
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1972

1973

1 97/,

1975

1977

1978

-"-- ~'-------'-

1979

1980

5096.0 212.3

4834.0

219.7

4545.0

189.4

3602.0

171.5

6580.0

274.2

6734.0

280.6

4516.0

225.8

4123.0

217.0
,

11053.0

193.0

413~.Cl

179.6

373'-:.J

162.2

2971.:1

1/~1 .5

5115.0

21 L1

5772.0

2/10.5

116t3.CJ

212.0

325S.0

162.9

3SS;; .C1

H2.2

3215.J

13/~ .0

276:o..J

115.2

2216.J

105.5

1 902 1 • J

792.5

11053.0

460.5

9164.0

398.4

3920.D

217.8

6190.0

269.1

8611:.0

359.1

4447.0

222.4

3430.0

180.5

..~

991S.0 111 3 .3
£" , 3317.0

138.2

251C.0

104.6

1963.0

93.5

3188.0

•• 132.8

2603.0

116.8

2738.0

114.1

2562. a

122.0
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=.=.=.=.=.=.=.=.=.=.=.=.=.=.=.=.=.=.=.=.=,=.=.=.=.=.=.=.
1 2 3

1938

1929

1820.6

1 921 .9

1797.7

1222.9

1 941 .0

1991.2

1~i6.1

i 92 2 • 1

227.6

240.2'
224.7

174.7

242.6

245.9

~~
"" ....:L

r.0

2575.

--:--:,-.....,

L./':" I .-

.7

;~) ..)

~7 e . !~
-s; c
-- ........•...

"')• L.

,.... ...• --.
:;;,) .:.

'J.- L ,'-• s:

l ::8ek

'::-':::'-"-::;LJ ...••__ I •••••._ 1.

232.25

II Aeek 202.85
:11 '..leek 182.56

_' I J :ie e k --- -=::.:_.-'_.~~;_~.::::::" -'62 .46-"-:-=-_.--:---~

-.
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----------------------------------------------------------------
'lributories

------------------------------.----------------------------------
Name of
tributo;-ies

Catchment
area in
sq.km.

Capacity
during
December
(in cumec)

Rema:-:·:s

------------------------------------------------ .----------------

(a) Left Bank

1.Dhir Khadi

2.Shamaria
:Chadi

3.cther small
\:.ributories

50

76

50

0.50* *The obse~ved f:~N actua+ly
measured on 7-:-93 was .
-4.13 cumec

0.75

0.50

';.:low from Gora
Jistributorv +
i.Gora Khadl 0.2

:i.Tilakwada 5.5
(Escape)
200 eusee
(135 + 70)

5.70 +Gora - ~istr~:~:=:-v ,~
O~rt o~ n B v - ~~•. _ .:... r\.. ••••. _ • ...."IJ..

Karjan ?roje::

Le:: bank Total 7.~5 eurnee

Say 7.50 eurnee

Right Bank

4. Ashwin river 2501.50~On pro-rata ~asis-----Right bank Total
4.80 Cumec

Say

5.00 Cumec

Grand Total

12."50Cumec

1. Roekfill dykes
no.2 drift
(2.0 x 1.80)

2. Sukhli Khadi

3. Men river

const.sls

275

33

0.50

::'.30

1.50*

This is feas:::e ~y
pumpinc;

*The flow i~ ~on~h of
Dec. fer Men ~iver as
per records :'s3.5 l1.:"';l3

(year 1983-:~) i.e.
1.50 curnec

Ii
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ANNEX.XX-~IN-IIl

INTERH1 REf'ORT ON THE GROUND ·.\'I'l.TL:;j{ STUDIE, = THE C:OMf'~,\ND

AREA OF NARMADA SAGAR M·m Or-!l:i\RE:,;:.i.I\R :''RC'JC .-;.

-:: cm:rEf\4"TS ::--=======

1. PRELUDE.

2. Ground w~~ter studi •.?s in :!:1rm"l8 3agar
Corrtpositp commond.

"

3. Monthly ?nlnfall Data.

4. Sample Verification of impor!nt Aquif.
faramC'ter, vni t dr:1.ft & :'umr': 11[; test.s.

5,. Study of natural Drainaee, :::'\-':(>s·and
Linearnpnts.

6. Statistics r'?qnrriing Tubewc IJ f and
Dugwells in N.S.C. Commond.

7. TABLE-1.

Static water le1fel of 100 we "ls in r'nL
composite commond of N.S.C.n.J O".lkarcs:
Projects.

8. TABLE -2.

An Abstract of Different 'h~l"2:, of /..':]1";;

parameter obtalnt~d from ~urn: ;nc te5~ s
Conducted in Narl1[!da :'a[,"'.r :~'~::'ond.

1

(1)-4
S
(C)-788
9-'15

\r (11)-17 )
-r

9.

10.

TABLE2 -3.
Rain Fall Data.

MAP.

1) Annexure -1.

r~APSho .....int; Locatic'. of we11 in
CGruposite command.

1,'

?)

4)

Ann -::-xIJrc -.?

j;.,t ~h()·..:i;'b Depth to wa1er table, post
:';()!:.::; o('n 1991.

E.'·~r.;howi:l::: J(:pth to watQr table.
i: l~CI~OnS(/'-:-7l .1992.

,',1ll1 ex L:rc - 5 •

l':\P Showi TI£ Depth to water table in
saTak Commond post-Monsoon.

nAP ~;ho'linb Depth to water tab1e in
:--:atak commond pre.-Monsoon.

20

2.1

22

2.3

con'td.2.



6)

7)

8)

//://

::..nno:::ure

!i!!r~11re -7.
MAP Showi.ng De~)th to '''~:lter lE:ve
in Kunda Command ·.'r~·_-: (·n500n.

Annexure -8.

f1AP Showing watf r levl 1Fluctm~ J ;on
Zones in N.S.C. Commol::] Area.

9) Annexure -9.

MAPShO\iing Perme~1bi Ld:y lanes !
N.3.C. Command •

10) Annexure -10.

NAP Showing Specific ~i01d Zone jn
N.S.C. Command.

.?8

11.

12.

GRAPH ANNEXURE -11.

Tot81 RainIallin ye3r 1991-')2.

GHAl'H AHNEXlffiE -12.

Total Rain Fal] in y·.,a·:' 10.'1')-91.

29

~o

-~

[

GUFTA// .
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W'Erl~~L: J.' ON THE l1,C!:Ul!LWATER SWDl f!! IN '!liE CCMMANDARm,
NAftl-.,.uA SAGh1{ Al.ij G1Kf.RESHWAR PROJECTS
....•.•.-;,.; •..------------------,-----

1. PREll) pE: :- On sU;Jges.3Uon of manber, (Enginel:ring), N.V.D.A.

a meeting w organised at Indore on 30-05-91 between officers of

N.1.D.A. anl; U",foundw~tcr survey organisation to explore

thd possibl1 ! ties of conducting further studies in respect of water

IOlJging aspl' t in Nc.Illkda Sagar composite canmend. In the meeting

fo llowing t, ..05 of re4fi:.rence waS decided and allocated to Groundwater:

(A) Gn ndwater mointoring or monthl y well observation •.
(i) Or.•...>Jell per t:.\y() adjacent .,illages in the whole camumd area.

(ii) 50 alls Evenly distributed in iatalc ccmnand area.

(iii) 25 .Jells evenl y distributed in Kunda ccmnand area.

(iv) A J ••. w wells up- s tr eaTl and dOwnr-streCftlof dykes.

(8) MOLthlyrainL.11 data.

(0) San:_Ie verification of important aquifer parameters, i.e.

unit draft and purr,ping tests etc.

(D) StL ly of natural drainage, dykes, lineaments in the carrnand

art'.: ...•

(E) Stotist1cs regarding tubewells and dugwells.

2. Ground watlr studies in Narmada sagar canposite ccmnand :-

45
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2.1 Gro'.I1jdwAter monitoring z-

Ground 'tqter monitoring schedule adopted in the study

is as given r. clow :-

(a) Monlrlly water level monitoring in phreatic aquifer at 100

locations dL. tributed in the entire area. This monitoring was d:)ne

between NOVt;H·ber1991 to March 1992 and later monitoring at 12 10cat1c

was discontiJ1Lled to avcid duplication of observations by officers of

N.V.O.A. and ground water organisatic:m. The monthly monitoring on

A8 location:. l~ continulng. The location of 88 monitoring stations

is indicatE:': in map enclosed. This map sh01H-Bthe areas where water

levels in Nc.','.91 were in the renge of 0 to 4 rots. All these areas

have been indicated by red out line. These areas may become ctitical

when irrigiltion is introduced. Critical monitoring in these areas

will be nec', ~d adoptin9 micro basin concept i.e. in ground water

di scharge areas.

The water level fluctuation map has also been prepared and

is enclosed ,:It anne)(\1re••~•••••• '.Ibis map iddicatesthe difference

in water le'v'el of ~v. 91 and May 92,of the scwneprecipitation year.

It can be inferred from this map that where fluctuation is maxjrnum

more sub surface storage for ground water is available. The areas

where fluctuation is low, ,the lesser sub surtace ground water 81:Ora9~-N
. "\

space is av::ilable.
These Inaps will now be used for interpretation

of areaS s'lsceptible to water

logging.Forthisthe tnicrobasin map

of the' area will be 'superimposed and efferta will be made to under

stand the response of future i~rigation. It is well known that in

groundwater discharge areaS the fluctu~tion is low and if these area!

are subjected to further recharge by irrigation waters they may
·46/ •• 3•.
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conver t 1n te' cr itical dteclS, requ.ring attention. For deciding

this tpe can.)l map,V1S-'-l-v1s,ground water recharge-discharge Eones

wi11 be tab;, in-tD account and suggesetions will be given in the

final repor t.

Und,~r groundwater monitoring the R.IJ~S of various observa-

-t.;loll poinL huve not hoen taken for want of provisions in the

Adninistrutive approv.Jl. It is felt that this iten be incltJded in

the sttudy, so that groundwater contour map may be drawn.

2.2. Gr(,'~nd~ater studies in Satak command :-_ .. ---------------- ..------

As per decision, wc1ter level monitoring is being d:>ne at

50 observati:)n points, located in phreatic aqUirfer. The frequency

of o:bservation is 12 t.1mes in a year, i.e. monthly.

2.3 Groundwater studies in Kunda oommand:---.----------------------.------

As per decis'on water level monitoring is being done it

25 observaU)n points located in phreatic aqulfer. The frequency

of observation is 12 times in a year i.e. monthly.

The conperative study of water levels in diff~rent seasons

1n t.hese differebt commandshas ooen done and is shOwn in the

following tcble :-

47 ••4••
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"-

Nane 0 f Comm.:1d
Average water lev'ls (in m)Average fluctuation( in r

Post

End ofPrePostRabiPost
mon-

Rabimon-tototo
soon

( Feb.soonRabiPrePre

(Nov.91)

(92.)(May 92)
-.----------------------,---.------------------------.----------------

Nnrmada 5agSJ 8.50 10.06 10.92 0.88 2.42

Satak 6.35 0.77 2.02 2.79

Kunda 9.37 11.04
.
12.10 1.67 1.06

-- .... -- ... - - - - - ~ ~ - ~ - - - - - - - - - - - ~ - - - - -

'I'he above table shoWSthat in the Narmada Sagar canposite

commandincluding Kunda canmand, the average water end level decline, .

between post monsoon to end of Rabi seaSon is rapid, where as in the

sQme season, the water level decline in the Satak commandis comper

ativel y low. When we canpare the average annual fluctuation in tljeee..

(3) areaS, it is roughly same. The difference in water levels and

rate of decline is roughly indicated in the above table.

Tne water level decline fran end of R3bi to pre-monsoon

is 0.88, 2.02 and 1.06 mtr. This is less in Ci~Seof ~aDgada Sagar

and Kunda ccofnmand.The probllble reason for this less decline in the

pe~k s\.ltlmermonths may be dUe to the following reasO,ns :-

(i) Inadequate monitoring of suitable wel~s. The wells are
I

getting dr ":i' and hence water level observCJtion in thsn in pre-cr.onsoon

i8 rot possible. Monitaring on less number of dug well is JI-~

probably insufficient. This inadequaay of water level observation m~
- -_ ..;----
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probably be a reason for obtaining lower value of water table.
decline in summermonths.

(ii) The low decline in peak summermonths may be because of

location of wells in discharge areas or in the ustream ~direction of

dykes.

The cause will be Ifexamined and in the fdnal report a

possible explaination will be given.

3. Monthl y Raillfall Data :-

The monthly rainfall data from June,90 to May,92 has been

collected fran 9 raingauge stations located in Khargone, district.-- ---, ----'-'

The details are enclosed i8 a table No•• ~••••••• A bar digram

showing monthly average rainfall is also prepared and shown in
\1 ~ 1"2..Annexure••••••••••

The perusal of table no••• ~ •••••.•• shoWSthat between Jan.,91

to May, 91 aloea received no rainfall, where as between June, 91 to

May, 92 ,the months of Oct.,91 and Dec.,91 to May,92 ( 7 months) no
rainfall was received in the commandarea. The Table .~ ••••• also

sh~ws that the rainfall in the year 1991~92 waS about 32% lower

tiian the ~r !~il-i2WB~ aE~m%previous year. The rainfall data

for 92-93 haD also been ~ollected. This has not been enclosed

because observations are still continuing but the indications are

that in the year 92-93 the rain fall is still less. Complete rain

fall data for 3 years will be given in thO final report •. ~ainfall

pattern dur inQ the period of obServation shows that there is a

•• 6••
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.,
declining trend in the .qur~tumof rainfall.However data on rainy days

in the CQl1Tlan(~is not available and hence the II sane has not been

enclosed •
•

4. S~ple Verjficotion of Important Aqui~er parameters, Unit' draft"

Pumping te::::ts :---------
'l.'llepmblen of water logging in NaDgadaSagar canposite

canrnand W.jS referreCl to Indian Institute of science, Banglore and

the;{ have conduc·ted prilirninar y study by appl ying modern canputer

Techniques. 1n their study they determined cer tain parameters. Tnese

parameters were based on ground water mointoring data supplied by
l...li"'~

ground water surveYJiacAof water ResourceS Department. M.P. Their report

is available with N.V.D.i\.

This study h'-IS been taken to determine .elevent ground ~.«

water parameters of phreatic aquifer in the N.B.C. canmand taking more

samples.

--------------- ..----------(a) Sample verification of important aquifer parameters:-

Groundwatk~ survey wing has conducted pumping tests in

64 dUgwells. The pumpinq tests have been 'conducted swith a view to
det,~.tmine following parameters :-

(i) Specific capacity Of wells located in phaeatic. aquifer. The

specific capCicity is determined at 49 locations.

•• 7 ••

(ii) Permeability of phreatic aquifer by using methodS suggested------
by Adyalkar and Mani. 'lbe permeability has been determined at 49

locations.
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I, he specific yield of phreatic aquifer has been deter-

mined at 49 locations ~

(iv) 'lhe unit aren specific capacity of dugwells has been
__ ••• u ••

kietermined at 49 points.

The data Of 15 well s is under anal ysis. '.!he aver age x

values of different pardrnetlers along ,-lith their locations is shown

in Table :::.•••••••••• 'Ille location map is enclosed at Annexure•• ~••••

An "attenpt h3S been made to draw different permeability

aud specific yield zones in the N.S.C. cOTlnandand the same 1s
g<!. 10enclosed at Annexure•••••••••

(b) Unit Draft of dugwells ~ Unit draft studies have

been conducted on 70 wells. The purpose of this study is to gi' e thE

pIobable average groundwater drawt. from dugwells in different

ir r igation seasons. 'I'he iRi:t:iu anal ysis has not been completed

but the initial indications su~gest that the average unit draft may

be 0.8 hectc:,re meter fer well per year.

The study 0 f unit draft w'll also help in detennining

the dugwell elenents viz. optimum diameter and minimumsafe spacing.

'Ibese two pi·rarweters will ultimately help in planning and manage

-ment of dugwells in N.S.C. commandwhen conjenctive uSe concept is

introduced for integr ated use of surface and ground water.

'rbe pumping test data ana1ys~d till date in irrigated

and uilirrig,)ted arec,s ( Satak, l<unda and N.S.C. comnand) shows

~'.8••
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difference iI, the yield capacities in thes~ ::lceas. '!be difference

in. w61l yield capabil~,t:!es ( quantity and hours) is due to :impact of

ir rigation. 'l'hese studies if taken ,in optJrnwn numbers"can suggest aQaft

SUggeg effect on dugwel1s of future irrigation 1n N.S.C. 'cotrmand.,

The increment..ll quantity of ground water mAYbe used .for increasing

ir rigation intensity. 'l'his aspect needs, attention and further study.

5. Study of ned'ural dr.:dnage, dykes and lineaments :-

Natural drainagn, dykes and lineaments in the canrnand area

arc: to be stu died Wgeth".r to e.stablish under ground drainage s yst8'O.

On this aspect of study the dyke map annexed in the 1.1'1S.,

Banglore,report has been used. '!be Madhya Pradesh council of science

and Technology hes also ntudied the area and their map indicating var

ious dykes is also beinq utilized.

On a00ve aspect, the study is in progress and effect of

dykl;;s on performance of wells is being studied. 'Ibis sb!dy will be

completed in next six months. The analysis Qf' data and other relevent

inaformation Shall be given in the final repor~.

6. Statistic~ regardina TUbewells and Dugwells in N.S.C. command :-

The data has bt::en collected regarding the exist1no tubawells

and dugwells in the entire commendarea. lfhis data collection will

continue till th&!end of study. The information cx>l1ected under

this item iocludes strati:' charts of tube wells, their yield test and
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'Ib ~,-d ''':'q> th
(.1.n· LI .•: )

.;)t~;:.;~_.~I l~,v~l (in n\t;S) !.~
c'oS t rtIe.n::H•.on Rab1 seeson I? xenonsooJ

1991 1992 1993----------- """-----
1.

2.

3.

5.

6 •.

7.

Kelwa
•

Gaol

Sul gaol)

B aman 9'- '_.n

Bhanbal,'1d

10.·, ,

12.20

9.40

18.70

16.10

10.70

14.8:)

9. 4,)

8.70

8.70

G.IO

3.70

14.30

8.80

11.80

5 .:10

10.30

10.70

9.00

6.20

15.40

10.10

13.00

Dry

9.10

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Hor takk ' 10. 1.;

Baxdiya 10. ~:i)

Pip al i:z ' 5. ',\)

Jami3n1~'.· 13-. 4U

Karhi 5.h)

Dhar gaon 12. }()

Mandl es hwax 13. 40

Chol1 6.0U

Mahesh\l<~ 10. 60·

8 adw1 12. 7,)

Dhan1 11•.i0

Sundxel 13.50

Dhaxanpux1 18.7S

Eklaxa 9.10

Tawla1 11.00
53

5.60

9.30

5.70

7.00

2.50 ..

12.60 .

3.20

11.30

10.60

10.40

2.60

10.70

7.20

10.45

8.00

8.90

16. 10

7.25

6.30

5.80

D.10

8.20

B.30

3.35

Dxy

5.60

15.30

11.50

10.70

3.05

11.35

8.00

11.75

11.10.

9.65

17.40

7.8U

DJ:Y

6.60

11.20

11.40

9.40

5.50

Dry

Day

14.60

11.80

12.90

5.80

13.10

8.40

12.00 .

Dxy

DXy

18.80

9.80
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C'..!..J

••• 3••'~.'-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - -
1.

2. 3.4.5.6.- - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - ~ - - - -55.
Uavana 12.7011.1012.40Dxy~ 56•

. ax bmhangaon 23.0015.5019.50Dxy
57.

. !<uwa. 11.708.209.901.10 .
58.

ThikaJ:i 13.109.4010.60'12.00
59.

K haJ:r anp ux n 7.406.80~xyDxy

~o.
!jat uj a tak 1'-. ,jl)9.7011.00:Jry

61.
.:i atrati 9.40 (12.01J)6.408.709.80

62.
Nirnxan1 12.407.609.309.70

63.
Khal takii 12.307.90la.DO12.10. 20.8064. Khalghat 28.; 20 • 21.5521.2E)

65.
Kasraw;~ 13.708.7010.0012.80

66.
Navdataud1 12.708.0010.30.9.50

67.
Makadk heel 3. 31. :)023.7026.3028.00 .

68.
CopalpU%a 8.,':107.308.30Dry

69.

Ojhara 7.804.006.007. '}f)

70.
Sawada 9.705.307.409.50

71.
Jawada 6.304.00LJry.. _Dry

72.
Loh.:u y B.405.407.50. Dry

73.
Dogawa 28. ~~O27.30 '25. 10 .

74.

Dadi 12.209.009.50

75.

P jpal.pn 3.·10 .4.S06.006.60

76.

Laindi 9.406.607.65DJ:Y

77.

Koncpur O. ~'O4.706.20'7.90

78.

Katora 13. 309.3010.65

79.

3~ud 17~1016.00Dr yDxy

80.

,:>a! ajana 6.705.20Dx YDr.y

81.

Chita\<,.cct 10.009.60DryDxy

82•

aedia 10.254.706.05>

•• 4••
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•

------------------ - - - - - - - - - - - - - - - - - - - - ~ - - - - - - -
1.

2. ,
3.

4.5.6.- - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - -

83.
Anba 5.':·)lJ3.70Dry

84•

.KodJ.a 10.105.706.9.0lJry, 85.
Ahirkheda 7••L)4.305.20LJry

86.

oAndhad. 8.955.407.35D~y

87.

Htlchhal ga:m 9.555.208.10pry

d8.

Gogawa 7.255.205.85Dry

89.

l'lo hmrro Upur 10.':Iu8.009.8010.ao

,90.

Surpala 7.909.009.70

91.

Th1bgcw:m 7.606.00DryDry. .
92.

Balwad1 8.4U5.607.00Dry

93.

KharG!P.le 15.109.8010.3011.&

94.

Gopalp uxa 13.508.1010.001135

95.

Ghugha.rla khedi7.306.00DxyDry

96.

Jild11 8.604.507. 80Dry

97.

Temaranl 10~606.208.008.80
,-., -98.

Bamnala 13.8012.1012.70Dry

99.

;;';urv,"1 12.0C7.0010.50'-11.60

100.

::Ja1khedl 10.458.7010.1010.2u

101.

Bh11g30n 8.806.157.80Dry'

102.

•• 8.806.656.707.90- -
103.

M ' 8.0:)5.906.857.70---
104.

Ekal gar lyr. 8.10j.§O5.60Dry

105.

It 10.60 5.106.359~40-- 106•

H 8.003.604.206.40. --"..----
107.

Jatkur 14.459.258.7013.10

108.

•• 16.40 9.808.401~. 10--- 109.

II 7.604.804.857.20~-- 110.
-Katkur 8.805.805.808.10

•• 5 ••

II
1
,,56 I
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••• 5 •••~ - - - - - - - - - ~ - .. -- - ... - - - - .. - - ~ - - ~ .. - - - - - ~ - -
1. 2. 3.4.5.6.- ~ ~ - - - --- - -.- ~ - - - _.- - - -

.... - - - - - ............ - •..

111.
a> ay"'l¥~r; i 7.204.004.806.80

112.

It v.803.704.556.20-- •

113.
It 9.606.007.909.10--

114.
::)allnpt;C ·:1 t..l.~5.505.858.10. 115.

It ') • ';03.102.75 '4.80---
1'116.

It <3.705.505.1)Dx-y--
117.

Bi'mandi 11.703.304.006.50

118.

u 7.705.856.00Dry--
119•

•• 9.003.606.557.00---
120•

B am.;u'1c1Co 7.005.805.956.60

121.

II 6.104.404.556.00--
122.

II li.802.9CJ3.756.00--
123.

Roopkheda (chffi talS.102.903.30Dr'l

124.

II ".804.405.10Dry--
125.

II ":'.706.402.104.90---
126.

Roopkhe:dri (d ada)~~.701.90 .2.856.40

127.

---
II S.702.503.005.40--

128.
••

}. SO3.503.456.90--
129.

Regwa \).302.902.704.60

1X).

tl 9.002.2)'2.304.10---
131.

Sonkhedi G.706.708.10Dx-y

132.

II ]0.709.1010.30Dxy--
133.

•• 7.905.507.15Dry---
.134.

Dharnnod ( Ahlx)8.405.407.00Dr y

135.

It 7.303.604.85Dxy-- 136.
Ba1kP!~(: 9.707.807."759.60

137.

It 9.106.807.158.60

138.

II10.508.208.0.0Dx-y- 57
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••• 6 ••

- ..- - - .. - •.. - - - .. - - - - - - .... - - - - - - - - - - - - -.'

1.
2. ~.4.5.6.

~ •... - ~ - -- - .. ~ -- - - - - - - - - ~ ~ ~ - - ~ - - .... ~ - - -139.
Patroxa 11.607.308.2510.20

148.'

-•• 9.904.409.15Dry;.-- ---
141.,

"10.458.309.00DIy--
142.

Balsamand 17.6512.0013.4016.00
143.

M14.lIO12.90DryDry--
144.

M17.6012.9014.3515.00."
---

145.
Bal.gaon 21.4:)12.9016.8018.80.146.

II21.0017. lO17.9521.00---
147.

II23.3018.7021.7022.50-- . .148• Maizanpur 12.306.506.809.30
149•

•• 10.804.404.5510.75--
ISO.

-
•• 7.301.70 .5.75Dry--
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AN ABSTRACTOF DIFFER~T. VAWESO~IFER PARAMETERSOBTAIl:ED

FRO'. PUl-1PINGTESTS CONWCTEDIN NAW.ADASAGAR CCMMANDAREA.....•

" , -r -,\B Lt.::

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .- - - - - - - - - - - - - - - -
5.NO.

SpecificUnit area Specific YieldAveragecapacity(c) capacity (Ks)K -specific
dol

Village(M3/hrAn)
(m3/hr/m1d~sq.(m/day)

By watton's By Brown'sByJacob's yiled.
r.

mt.)
methodmethod.method.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
NA~lAtl;\,SAGARCCMMANDAREA( MIDDLEZONEt.

62Nimrani 6.520.3461.360.0132 0.00480.0129 0.0103
2".

58Thikari 0.2750.2070.110.0036 0.00270.0027 0.003
3.

53Talwada Deb16.561.3872.350.0395 0.01560.039 0.0314
4.

60Barufatak 5.900.3715.900.0048 0.00370.0037 0.0041
5.

16Badwi 15.520.6912.930.0119 0.00920.00915 0.01
- .

21"."heshwar 27.02O. S2511.030.0113 0.00870.0087 0.01
7.

20ttehat\lada 4.290.6072.320.0157 0.0120.012 0.0132
8.

18Mandleshwar 5.600.722.4350.0155 0.01190.0119 0.0131
~H

19ChoU 7.230.712.680.0211 0.01090.0888 0.0404
1J.

16Katargoan 3.840.456.980.0039 O.OO~0.00298 0.0033
11.

13Pipalya 8.050.6575.750.0085 0.00650.0065 0.0072
12.

10S"rwaha 8.140.470.72680.0308 0.011.90.0305 0.0244
13.

11Unaria Olauki3.650.5531.140.026 0.00920".0264 0.02
14. "63

Khaltaka3.120.1590.390.0055 0.00420.0042 0.0("\163
15.

66Nawadataudi •4.4440.2461.0960.0095 0.00730.0079 0.0082
Average :-

8.010.543.85 0.0135

~IM~ SAGARCCIIlIl!lANDAREA( LOWERZOt-."E)
16.

54Hathola 9.030.6223.390.0107,0.0020.00205 0.0049
17.

25Dharampuri 1.720.381.0420.0049 0.00380.0037 0.0041
18.

28Thaogaon 2.910.20.750.0095 0.00730.0081 0.0083
19.

35Sinqhana 4.500.3971.640.n54 0.01150.0129 0.0133
20.

37Chikhalda 14.481.216.7350.068 0.0510.059 0.0593
21.

38l<adnal 4.850.4281.~830.0221 0.0170.017 0.0187
22.

39Nisarpur 0.550.0860.3140.0009 0.00070.0008 0.0008
23.

41KattlOra 1.91 S0.1961.170.0018 0.00140.0014 0.00156
24.

43Bar.ani 0.850.300.3040.0041 0.00310.0031 0.00345
25.

44Sajwani 2.150.1671.5360.00144 0.00110.0011 0.0012
" . ~ ,I 60
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - --
------------------------- ---------

1.

2.3. 4. 5.6.7. 8.9. 10.11.

-, - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
26.

45Kari 1.6380.276O. 5460.00396 0.0030.30.003340.00334

:.7.

46Talun 0.189o. :;.230.1720.00106 0.C00810.000810.C009

28.

47aerla1 2.920.1181.8250.00102 0.0008,0.00080.0009

29.

981lwa Road3.380.166C.9140.0031 0.00240.00240.0026

3::•

48Anjad 6.260.694.8150.006 0.00460.00460.005

31.

51Mandl'/ada- ".~5- - - - - -0:276~ - - - - 2.~7- - - - - ~.OO;~ - - - - - - - - ~.0043- - - - - 0.0043- - - - - - -0:C04"

"',;erage

4.030.;51.83 C.C08 3

----- -- ------- -- ------- -------- ----- -- ----------
-------

~:.:'0.016

- - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - - - -
0.0124

- - - - - - - - - - - - - - -- -- r -. - -- - - -

- - - - - - - - -
2.625

1.0625

0.99
0.004 0.003o .OC330.0034

0.33

0.0025 0.00180.C02o .OC21

0.78

0.0186 0.01410.01530.016

0.715

0.0095 0.007160.00793o .OC82

2.31

0.0099 0.00760.008250.0086

1.25

0.042 0.0240.04190.036

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

0.45

0.25

0.0026
o .OQ2

0.431
0.22

0.288
0.54

0.011
4.570.<727 0.0080.0226r.0178

0.575

0.360.0316 0.01680.0313,~.0266

:').:: --~5

1. =96I:, .':,;507 0.02060.005r'6': .,:~73

1.38

5.850.0728 0.03170.072c • CS88

1.094

0.810.063 0.0530.0:"E 19 0.0547

0.553

4.630.0214 0.01650.0165O.C1 8

0.33

3.060.0071 0.00550.00550.C'f'l6

0.304

1.200.0165 0.0060.016C.0 i 28

0.39 :;

8.610.017 0.0130.01310.0144

0.49

2.3050.0516 0.0190.05.510.0419

0.42 :

0.04040.0200.0394G.C333

0.74

1.320.0617 0.03070.06340.052
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -O. '08

2.94 0.032

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --

61

- - - - - - - - - - - - - - - - -

Over all Averace 6.99

S~rJ( ::O-~,,~;~.~DA:<EA:-
32.

105E.J<;;;l~ariya29.24

:i3.

10e~2. tkl.r ~. 22

~4 •

L3- ... '
~.,,3:- ~a=,~K... e ".:.1.

35.
127.'ocpkheda (30.40

36.

129.{egwa 9.92.'1

37.

133Scl'_":hedi 4.17
"~

.134en;l.'"O!:':: d(,:.h i r)4. '09
33.

1382alkhad 4.21
.v.

140Patl:ora 7.75

41.

150Ma1z517'[:ur 17.31
42.

l' =.5el :jaon 6.40,~
43.

142oal SaIlI3 nd 7.54-----
Average

.-10.88
-----

KUNDA C(M1,:,ND AR~

:-

H.

:75::>Jell! 3.41

45.

151Dha;nnod 0.93

46.

166Eikharone 3.045

:J 7.

155Gul jhera 2.18

48.

169Bhatpura 8.68

49.

1715ala 3.92
- - - -Averag •.

4.53
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acting for and on behalf of Govt. of Rajasthan (GOR) and Water

and

(hereirlaft.er

by and

ARTICLK - 1

INTRODUCTION

as 'Project') Department according to terms

IORs.

between Irrigation Department (hereinafter referred to as '10-)

This agreement entered into

and Power Consultancy Services (I) Ltd, (hereinafter referred to

Now therefore, in consideration of the above premises 10 and

WAPCOS enter into the agreement for the services subject to and

as (WAPCOS), It provides that WAPGOS will conduct Knvironmental

referred

Studies for Narmada Canal Project (Rajasthan)

in accordance with the terms and conditions herein contained and

mutually agreed upon by the parties.

conditions set forth hereinafter .
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1.1 DKfINITIOHS

Govt. of Rajasthan.

of

dated

folll..")wing

Govel'nmentIrrigation Department
"

means

Limited. New Delhi.

Rajasthan.

'ID'

wherever used in this Agreement shall have

meanings

ARTICLE - 2

DEFINITIONS

c) Government means the Govel'nment of Rajasthan.

b) 'Article' means the Article in the Agl'eement.

a) 'Agreement' means t.he Agl'eement alongwl th its anneXlu'es.

the project namely. WAPCOSand II'rigation Depal'tment,

Unless the Agreement otherwise requires. the following terms

ARTICLE -3

SCOPE OF CONSOLTANCY SERVICES

f) 'Consultant' means WAPCOS

e) WAPCOS: Watel' and Powel' Consul tancy Sel'vices (India)

d)

h) 'ProJect means' Narmada Canal Project (Rajasthan).

g) 'Agencies' means the two ol'ganisations participating in

(l1'l'g.) Unit Jaipul' lettel' No.T\CE\II)R\CANAL\3\644

The following studies on the said project as mentioned vide

letter fl'om Executive Enginnel'and TA to Chief Engineel' ID&R

2

69

pOI'tion as is being done by Govel'nroent f..")fGujal'at. A copy of

the TORfinalised by is enclosed (Annexure-II),

To prepare an Envil'onmental Impact Assessment fOI' the canal

17,6.93 (refer Annexure-I) will be conducted:
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ii) Monitoring and modelling tt~ groundw&ter through out t~~

comlOandarea.

iii) Plan for surface and sub-surface drainage of the comman,':

area.

iv) The WAPCOS will supply all the informations/clarification~

needed by NCA from time to time and it will be thei=

reponsibility to get it cleared from NCA.

A copy of the index plan show~ng the main canal alignmer.~

and command area is enclosed (Annexure-Ill).

3.1 SCOPI: OF NORK AND ItETHODOLOGY

The 5Ct.."1pe of wOI'k of the study to be pel'fol'med by t.l.e

consultant includes the description of project setting.

appraisal of project activities and assessment

environmental impacts l'elated t.o the locatiNl, desigJ~

construction and operation of the project, design of surface

and subsurface drainage system and monitoring of groundwater

in the command area.

b) Biological resources

3
70

Drainage systems

CI'opping pattel'n study

FBI'mel"s educath"lJ)system to be evolved

Landuse pattern study

d) Environmental Management Plans

a) Physical resources including soil, water and air

C) St..")cio-economic,cuI tural and quali ty of life values

The consul tancy services will cover t.he following aspects

i) Project setting

ii) Impact evaluation

iv)

v)

vi)

iii)

.
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given of the existing

71

4

Meteorology

Watel' supply and sani t.ati,,-')})

Water quality

Watel' l'esources

Populat.ion

Floods and droughts

Use of agro-chemicals

Soil

Dl'ainage

Land use

Wildlife

Ecology

Forest

Fisheries

Seismology

Use of fertilizers/pesticides

Fisheries

Groundwater monitoring and modelling in the command area

Future gro",th centre requil'emc>,nt.s

Impact of future road development and plans

v)

ii)

i)

Ix)

x)

xi)

xv)

vi)

vii)

iii)

iv}

xiv)

viii)

xii)

xiii)

A concise description ",ill be

environmental conditions in t.he project area. The plant

having medicinal or religious value shall be identified.

species data economically important on the household level

Based on literature survey supplemented by field studies, a

covel'ed

general description on the follo",ing parameters shall be

x)

xi)

vii)

viii)

ix)

3.2 PROJECT SETTING
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PROJECT IIfPACT XVALUATION

5 72

a) Physical l'esources including soil, wat.er and ail"

project

Concomi t.ant

such as transport, human settlements, services,

xvi) Air quality

xvii)

Noise

xviii)

Historical and cuI t.ural monuments

xix)

Public health

xx)

Tourism and

xxi)

Socio-economic factors

impacts due to project operation.

impacts due to pl·oject.location;

b) Biological resources

impacts due to project design;

impa~ts due to project construction, and

d) Environmental Management Plans

c) Socio-economic, cultural and quality of life values

pr,-')ject'smain objectives, the main beneficiaries and t.}le

A concise summary of planned project activi ties, t.he

to locate and, depict the association between

infrastructure and background information shall be prepared.

factors

industl'ialization and tourism will also be discussed. Maps

The impact evaluation will assess the impacts ,-')nt.hE-

expected regional effects shall be given.

following aspects :

The effects due to the proposed will be summarized under the

following headings

3.3
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to achieve the goal of KIA.

b) Forest Lands

3. 3. 1 IllP&cts due 'to Project. Locat.ion

be presented in the KIA Report.

the

cana~

to

standing

l'elationship

dueof families displacedsurveyeconomic

Regarding social impact assessment about 10-15%

other project apurtenances.

The st.udies on flora and fauna shall also include the

improving the public participation in government decision

The public, NGOs shall be involved at all stages of KIA for

blending 'Withsocio-econolnicand environmental needs.

measures required to be implemented in a phased marmer

planned incorporating major activities and recommend all

features of Resettlement & Rehabilitation policy should also

The integrated development of the command area shall also be

scientifically acceptable social impact assessment. Salient

affected persons should be interviewed for bringing out a

This issue will be addressed based on a thorough socio-

construction of proposed canal and the area occupied by

with vegetation to substl'ate, animal to SUbstl'ate, animal to

special relationship aspects which include

plant, human vs nature, livestock vs wild animals.

to the canal alignment and it will be specified by t.he type

An assessment will be made of the 1055 of f~")l'est.lands due

of forest (plantation, village forests, natural forest etc.,

present consel'vation status, productivity and

timber volume). Afforestation within the commandareas and

a) Resettlement and Rehabilitation of Displaced Families
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deals wit.h:

It will cover assessment of :

deals wi t.h:

the aquat'ic

int.el'nat.ic:,naI

l'eligiNls and

will be lost. 01' affected by th~ ('~nal

tree types, requil'ed human int.el'ventions and

which

effects of the canal alignment on wildlife p~rk~.

fauna within and outside the project area, if any:

reserves, sanctuaries and othel' p,l'~..,tectedareas

within the pl'oject al'ea, if any;

impediments to wildlife movement, and

impact on l'al'e~"'rendangel'ed species ~..•f flora and

74

an inventory of communal and other grazing lan~

alignment;

an assessment of possible conflicts in land use

and effect on animal husbandry operations, and

an assessment of impacts on livestock movement.

along rights of way shall also be descI'ibed in t.erms ~"f

extent,

schedules,

impo,l'tancewhich will be affected by project. opel·at.ions.

c) Nature Reserves

positiveandnegativeeffectson

birds. d)

Historical and Cultural Monuments

An

inventorywillbe made I..•••fhistol'ical.

cultural

monuments of l'egional,nationaland

e) Grazing Lands

f) Wat.er ResOlu'ces Out.side the PI'oject Al'ea

~
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I

I•I g)

_ assessment of potential conflicts amongst water usel's

downstream of the project area;

_ assessment of risk of waterlogging and flooding out-

side the project area, and

_ assessment. of impact of changes in water quali ty out-

side the project area.

Water Resources Inside the Project Area and contiguous areas

deals with:

assessment of effect of changes in hydrological

balance;

analysis to quantify potential impacts of t.he

project on inland and surface water quali ty. TIle

analysis will be based on a realistic assessment

of il'l'igation tailwatel' quant.i ty an.d quali ty and

H&I discharges. Possible effects from elevat.ed

salinity, pesticides, nutl'ient.s fl'om fel·tilizel·S

and H&I dischal'ges, industl'ial pollutants shall b~-

assessed;

pot.ent.ial negati ve impacts on gl·,,')undwat.el·due t.o

fel·tilizel·s and pesticides, salinity,

parameters such as percolation and infiltration

l'at.es, Ii t.h,,"'logyand Pl'oximi ty t.o saline slu'face

wate!' .

expected changes in water quali ty in the pl·•....,ject

area as a result of upstream water-regulatory~

works (i.e. reduced flow, t.emperat.lu·e, di5s •....,1ved

salts, sediment load etc.).

8
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The quali ty of sUI'face and gl'oundwater l'esources will be-

analysed at. representative sites in the project al'ea. Ar.

illustrative list of parameters to be analysed is 35

follows

TemperatuI'e

Taste and odour

Turbidity and colour

Hal'dness

BOD/COD/TOC

pH

Conductivity

Total solids/Dissolved solids

Carbonates/Bicarbonates

Chlorides/Sulphates/Nitrates/Fluorides/Phosphate5

Sodium/Pot.assium

Calcium/Magnesium

Manganese/Coppel' /Zinc/Chl'omi um

Cyanides

BOI'on/Selenium

SAR/RSC/SSP

011 and gl'ease

Coliform count (MPN)

Bio-indicatol'S

Erosion and S{itaion

describes:

an analysis of present sediment load of water

siltation of canals, and

,
J

•

,

j,

ent.el'ing the canals

9
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J

j
•,~;

an assessment of e.l'odibllity, slope· stability and

scouring risk of the main soil types in the

project area.

3.3.2 I_pacts due to Project Design

a) Hydrological Balance

includes an assessment of:

the effect of changes in the hydl'ological balance.

caused by the Ct")nstl'lhition of the canal8;

1

I

f
•

t

b)

expected rise in groundwater table, and

impact on aquatic ecosystems including fish,

aquatic birdlife, spawning areas and seasonal

migl'ation.

Drainage

deals with an assessment of:

the risk of watel'logging/flooding, alld

sil tation, eutl'ophication and salillizat.ion l'isks.

c) Canals and other Structures

includes:

assessment of adequacy of planned provision to

prevent exce8sive aquatic weed growth, erosion and

seepage, and design of cuI verts, int.akes and

prot.ect.i ve st.I'uctuI'es tt")prevent bank scouI'ing, and

assessment of l't")adsand impacts due to communica-

tion facilities, infrastructure and market develo-

pment l'equirements in commandarea will be assessed ..

PbSSb.ge-Wb.Y

review whether suitable and sufficient crossings for people,

1i vestock and wildlif~ al'e included in the pl'oject design.

10
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3"3.3 I.wPact.8 lNe 'to Const.ruct.ion Works

a) Soil Erosion

Runoff during rains from excavated areas. can result in soil

erosion. Adequate provisions for revegetation, dl"essing.

resurfacing of borrow pits etc. should be a:5certained.

b) Construction Spoils

Adequacy ~..•f provisions fOl"dumping of const.l"uction

spoils. waste materials etc. should be reviewed.

c) Public Healt.h

includes an bssesment. of:

improvement in availabili ty of water for val"i~"'u.

uses;

the adequacy of sanitatiNl in workers' camps, and

the vectors that may t.l"ansmit diseases fl"Om local

Cal"l"iel"Sto immigrant laboUl" and staff and vice-

Vel"Sa.

3.'.• I.pacts Due to Project Operation

•. Re~idue~ of Agro-Chemicals

include:

an estimate of expected increase in t.he use •....•f

pesticides and fert.il1zelOS (type.

application technique);

an assessment of adequacy of provisions made in

the project for ensuring proper and safe use of

fertilizers and pesticides. and

78



aquatic communities downstl'eam,

Impact orl Soi Is

The command area falls under arid to semi-arid climate

pesticidesdrainage of residual fertilizers and

the command al'ea for checking these pl'oblems. Impact. on

on the water quality of the receiving body and on

int.roduction of canal irrigation, In view (If tlli5 in-depth

an assessment of the effects of l'unoff and

condi th-.n and vulnel'able to soil salin! ty problems aftel' t.he

study should be made by selecting few bench marks profile in

b)

soils should include an assessment ~"'f:

indication). based on soil survey data. and

impI'ovement of fertili ty and increase in agri-

cultural production;

,
•

the 1'!5k of watel'logg!ng (maps with si t,e

of salinization and alkalization l'isks based (:'In

water quality data and soil characterist.ics,

c) Ground Water

The qual! ty and quanti ty of ground watel' in the c(',mmanda1"""a

will be assessed based on field and model ~tudies,

Areas where changes in groundwater level can be expected

will be indicated, Both positive and negative effects will

be desc.l'i bed,

d) Changes in Surface Water Quali ty and EUt.l'ophication

includes:

The stl'eams/l'ivel's in command al'es shall be

monitored at points upstream and downstream ~..,f

major urban centl'es and industl'ial outfalls,

12
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prevalence and incidence of pest and disease

vectors shall also be studied.

f. Ail' Pollution and Micro-Meteol'ology

The ambient air quality shall be assessed as using

existing l'eports and field monitoring if

necessal'Y. The ail' quali ty shall be Pl'edicted due

to the pI'oject operation.

The wind enel'gy potent,ial in the al'ea shall be

asssessed for its utilization to run the pumps at

appropriate locations for conjunctive use of

surface and ground water,

Since roost of the command area of the Rajasthan

comes undel' arid to semi-al'id climatic zone and

hence. introduction of canal irrigation may change

the micro-climatic condi tiong which intul'n m..",y

effect vegetat.ion pattel'n of the al'ea. In view -••if
above recommendation should be made for gpecies.

MeaglU'eS ghall be suggested tOl' consel'vation c..'tf

valuable species.

c· Cropping Pattern

At present Bajra is the main crop of the area. The

consultant will review the proposed cl'opping pat.t.ern after

introduction of canal system. Any modification if required

in the Cl'f..>ppingpattel'n will be suggested. Based on t.he~

drainage syst.em will be designed.

14
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·.
t 3.4DVIROMItKMTAL lIAMAGKltDT AND COST JSTIJ!ATKS

Wit.h 8 kn•....•wledge •....•f t.he baseline c~"'ndit.i~"'n~,.
: L constl'uction activi ties. the planned fut.ure

programmes and current cI'i t.ical condi tiolls, projections aJ'e

to be made of their influence on pbY5ical, chemical and

ecological aspects of environment in the area. These

projections will identify whether t.he pre-project critical

environmental conditions will be further degraded and what

additional environmental conditions are likely to become

cri t.ical. An enviJ'onmental management 5t.l'at.egy will be

mit.igat.e the advel'se ilip~ct.5. The ~trat,egy

will include evaluation of al ternative ~t,hods to J'educe or

el iltlinate advel'se impacts of the most. c r i tical areas 1ikely

to contribute t.o the ro:..iStsignificant e:...vir\)nJll--:J~tal hlu'd..:-ns.

Similarly disaster management plans in the event of an

emergency (including seismic hazal'd) will also be worked

out. An Envi ronment.al weightage Study -.;111 ~ 123rl'ied ~"'ut

and this wouid be integrated int.o Cost E·-:-nef~~ F:at.~~, ~:'L.'l:.-

project a5 a whole. Cost estimates for e~ch of the proPo5ed

roit,igatoJ'Y meaSlu'es will be given.

3.4.1 Training

The agrlcul t.ural extension ba":'kup and training

l'equil'ement.s of the pel'solmel need5 shall be given due

emphasis.

Asssessment shall be made about the training need~ of

the fal'mers who swi tch ovel' t •...., can~l irrigation fl'l...••ro

rain-fed agriculture and who have to work collectively

to manage water in the village service area,

15
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an

connect.ed

topogl'aphy I

basically

landuse,andpatteJ'n

ground water levels,

16
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cropping

processing unit, warehousing and

Envil'onmental Impact Assessment is

based

present

characteristics,

geology and lithology;

The

The integrated development of command area shall also

SUppOl·t services with changed cropping pat.terns aft.er

take effective mitigative measures. WAF'COSwill desim) 8

preSeJlt water use, identification of areas of flooding.

relevant. aut.}lol·it.ies undel' an Environment.al Monit.OI·ing F'lan.

Assessment shall be made to recommend meaSUJ'es £•...,r

prollK.'ting or fOl' est.abilishing of appropl'iate 3gJ'(I-

intl'oduction •...,f canal irrigation.

be planned incorporating major activities with soc10-

econ •...,mic and envil· •...,nmental needs.

ENVIRONMENTAL HONITORIMG

monit.•.."'I1·ing certain pal·amet.el·s identified as cl'i tical by

evaluation of future events. It is necessary to continue

post-project environmental monitoring programme for imple-

This would anticipate any environmental problem so as to

mentation. and the val'ious pal·amet.el·s will be moni t.oJ·ed by

relevant departments. The cost estimates and equipments

included.

necessary for the implementation of this programme shall be

The sc •....•pe of the study is as undel' :

Data coll~ction will be done fOl' rainfall. climate;

DESIGN OF SORFACE AND SOB-SORFACE DRAINAG~ SYSTEM

3.5

3.6



Identification of levels of surface and sub-surfa~~

dl'ains in tlle command al'ea for different il'l'!gat.!on ~U1J

water utilization scenarios;

Pl'eparation of plan for drainage showing existing maJ("·r

drains and incorporating their modifica~lon in the~.

\
\,.,
))
)•
')·
"

j

and constl'uction of new water drains f(....,.,.v~u'ious water

utilization scenarios;

Evaluation of design dischal'geS tOl' sUldace dl'ains lL

each region of command al·ea. and

Prepal'at.ion of cost estimate fOl' sWl'::fface and sub-
-,
) slu'face dl'ai.nage of the regions based 0:.' I.PUot studie~.

Wat,.:-.rlogging occurs due to steady rise of gl',oumdwat.el' due t..:

the introduction of irl'igated agl'icu}'f.nre wi t.}}(,U 't
·)

appl'Opl'iate dl'ainage. Many factol'S t.o

wat.erlogging, Among these are impI'oper ;Jnd~ inefficiell't

pre\.'ent.ed by efficient use (.'''Ifwater and Pl'OP.~l'·. rainage.

cropping pat-t.ern, climat,ic condi t.ions, e"tk. a drainage

gl'olUldwater and impl'opel' drainage. Watel'lbgg-}Ii'; can be

ofdepthirl'igation Pl'actices. pel'meabili ty of so.i'}I",

Keeping in view the soil condi tions. geo}ogilJ:1al' concUt.ion_" ,

\

,
syst.eru will be designed. The design cl'it.el'ia:'.al'( as f •....•110w:."-,

A. Ali~nment

fal' as possible the alignment of the main 01! Ol fall th'ain

should be in the cent.l'e of the area to be dntine

The dl'ains should not pass thl'ough village 'abi tatloll,

J n the forced reaches, embankments of tJle rains al'e

not to be of an excessi ve heig}lt in O~'dJl' minimize

17
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level is below the natural surface level.

a stol'm rainfall of 3 days dlu'ati~ln should be taken.

capacity of a drain following factors are to be

breaching ~lfthe danger of flooding in case of
embankments.

stol'm is ab~lut 3 days. Tbus. for design of tbe drains,

the countl'y indicates that generally the dUl'ationt 4,lf

Desi~n fl'eeJuency Q.f rainfall. - in fixing the design

Rainfall - analysis of t.he storm l'ainfall throughout

Capacity/Design Discharge Q.! drains. lntensit~ Qf.

The drains should be so aligned that the full supply

B.

considel'ed

Economics drains are never designed for WO!'st

yea1' fl'eqUency gives optimum benefi t cost rat.io,

bigger drains require larger land acquistion.

they al'e not l'equil'ed to cal'l'y the design discllal'ge

as

as

regular

smaller

conditions; hence occurrence of damage at
intervals is accepted.

Perfo!'mance - d!'ains of smaller size are prefe1',I'ed

compal'ed to bigger ones which detel'iorate l'apidly

fl'eqUently, and get sil t.ed when carrying
dischal'ges.

Land requirement - on account of small land bolding~,

Design fl'eqUency - studies carried out indicat.e that/- .•

t,

The d!'ains a!'e designed for three day rainfall of 5 year
frequency.

18
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c. Period Qf Disposal - The period of disposal of the

excess rainfall is dependent on the tolerance of

individual crops. Based on expel"ience the followi.lg

periods of disposals al'e .l"ecommended :

Paddy 7 - 8 days

Maize,

bajra and other 3 days
similar crops

Sugarcane and banana

7 days

Cotton

3 days

D.

Vegetables

Run-Off

1 day

Until precise data becomes available, t.he

following runoff coefficients for different soils are

given below :

LI.."lam,lightly cuI tivat.ed 01' cl.."lvel'ed

Loam, largely cultivated and suburbs
with gardens, lawns, mecademized roads

Sandy soils, light grl....•wt.h

Parks, lawns, meadows, gardens, cultivated
area

Plateaus, lightly covered

Clayey soils stiff and bare and
clayey soils lightly covered

0.40

0.30

0.20

0.05-0.20

0.70

0.55

E. De5i~n di5charg.t; fu.r cro55-drai.nag~ works. These al'e

designed for a higher discharge than the cut sectjons

of the drains becuase in case of flows of higher

intensit~ rainfall, they are more severely damaged.

Beside~, any remodelling of the structures at a later

date for higher discharges is time consuming as well as

expensive. Thus cross-drainage structures are designed

for a 3 day rainfall of 50 year frequency. The time of

19
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crop.

F" Ilesi~n o.f ~r8in :5ections

disposal remaining the same de~.Ddlng on the t.ype '-" f

t.he velocity shall be Jlt.."In-si1ting, non-Velocityi)

scouring as per Manning"s fOrDOls. For eal'thel'n

sections, coefficient of rug~"Isity- has a value of (I. OZf).

ii) Side slopes - generally side s:.:pes of 1.5H:IV al'e

provided.

iii) Cross-Section of t.he Drain - BID rat.it.."1 should be so

selected that the section i:5 both hydraulically

efficient as well as economical iL excavat.ion.

F01' drains with embankments, the::-bel'm width equal t.o

t.he depth of the drain, subjec ~ to a minimumof 1 m

shall be provided between the to-=-elf the embankment and

the section of the drain.

iv) Fixation of FSL at outfall - for .:11'ain5outfalling i»t-o

a river, the FSL should be sligntly highel' than the

dominant flQQd level,

v) Hydraulic Slope - The FSL of ti:...edrain shl,,)uld at 01'

belQw the ground level; if it 15 ~ot possible, the F5L

in nQ case should be mOl'ethan ().~ ID above t.he avt"'rage

ground level at the starting POiL~ of the drain. The

hydraulic slope should be suc~ that it provides

pel'missible velocities, ..•..

Keeping in view the soil conditions, geological cQnditions,

cropping pattern, climatic conditions, etc. a surface and

SUb-SUI'face dl'ainage system will be designed" The design

cri t.el'ia will be as per the relevant Indian St.andal'ds,

20
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3.1 GROUNDWATIR QUALITY 8OMITORIMG
AND 80DILLIMG IN THI OOKKAND ARIA

The groundwater, water quality shall be monitored by

designing II grid of IDOnitorirlg POirlts keeping in view 1.be

ch&.Ilgeirl topogr&.phY, slope, texture, l&.Ilduse 1'&.1,tern, In

general the groundwater quality sh&.ll be estimat.ed at an

iraterval of 2 km, The par&.rneters to be Inonitored are

det.&.iled in 3.3.1 (g).

Ground water modelling will be carried out to assess the

Ground water .potential,

Risk of waterlogging and salinity,

Operational plan for conjunctive use of surface/ground

watel' along with drainage l'equirements.

Based on Ground water model studies. the dra~nage system

will be designed for the effected areas.

ARTICLE -4

TIllE or COtJPLrlION ANDTDIJS or PA1lfiJn'

The ti~ of completion of the PI'I.."Ijec•. .-ill be 1~ t ,Eleven)

months frl.."IJI)the date of signing of the a.; reeroent. (:k€'f€'r Bar Ghal't

in Annexure- IV) .

TERltS or PAntEMT

ID agrees to pay WAPCOSon tlle basis of est.iroat.ed .:(·st plu~ 15%
.

(fifteen percent) charges upto a total cI.."Ist.(."If Rs. 33.77 lakhs

(Rupees thirty three lakhs sevent.y seven tllous8nd only) fOl' t.he

services t.o be rendered by WAPCOSas per Article-3 of t.his

Agreement. The fees shall be payable in instalroent.s based on

21
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raising of inv~')ices duly certified by the Financial Adviso.l· of

WAPCOSas given below;

-----------------------------------------------------------------
5Ho. Description %age of cc..')ntl·act value
-----------------------------------------------------------------

~
!
f
~

,
~

I
f

I

1.

2.

3.

4.

5.

6.

7.

8,

Mote

On signing of agreement

On completion of field studies
(after 4 months of signing of
agl'eement) .

On submission of draft EIA report

On submission of d1'aft rep01't of plan
for drainage and sub-surface drainage

On submission of d1'aft report f01'
groundwater quality monitoring

On submi ssion of final EIA repol't

On submission of final report of plan
for surface and ~ub-surface drainage

On submission of final l'epol't fc..;r
grNmdwater quali ty moni t01'ing

20

20

10

10

10

10

10

10

":'-'Vc- fee of Rs.33.7' l~k:-= payable- t(', ••APCOS....15
of salaries, S0~:a: charge~ :verhead

such as comput,el' charges, st,ationery,

d...-...:.~~ntation, communications t.elex, postages,

te}..,.ph~)ne), local transpol't at. Hqrs, sit,e visit,s of WAPCOS

exp~l·ts, and 1'ent,als fOl' off j CE-a(,-~","'romodat,!on E-t,c.

Exp~ndlture incurred on the cons~:tancy work ~0uld be duly

cel'tified by the Financial. Adviser of WAPCOS.
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)a}',lse" ...•.'.'
.i,n 5tl~ument.

ARBITRATION

any way in connection with or arising out of this

t"','.~!. .
I

"

'"

If any quest.ion I differences or objection what-soeve}"s'h.l!

in

ARTICLE -5

or the meaning of operation of any pal't thel'eof \""r the l'ights.

duties or liabilities of either party than save in so far as the

1

\

~

\
I,
•,
iii,
\,I

k,',

decision of any such matter as herein before pl'ovided for and has

been so decided. every such matter constituting a total claim of

Rs.5000/- or above, whether its decision has been otherwi~e

provided for and whether it has been finally decided accordiJlgly,

or whether the contract should be terminated or has been rightly

terminst.ed and as l'egal'dsthe l'ights 01' obligations of t.he

parties as the result of such termination shall be referred for

..,
,"

adjudlcat10n :~ a sole arbitrator to be appoint~j as hereinafter

provided.

For tt.~ ;·_~;:·seof appointing the sole arbi trator. reffered t.:

above ~h"" ::._.ef Engineer. Investigation, Desig:: and Resea.t'ch

1;,
i
~!

Unit. Jaipur Irrigation Department, Government of Raja~than will

on recej r~ L·f notice and prescribed fee from the consul t.ant s,=",nd

a panel of 3 names not below the rank of Superintending Engineer

of the ~ajasthan Government and who shall all be

unconne •..-~d with the contract. The consult.ant shall \""n1'e:ceipt...)f

the names as above~aid select. anyone of the pel's~"n5named, t.o

be appoint.ed 33 a sole arbi tratol' and communicate his name t.c) t.he

Chief Engineer. The Chief Engineer shall thel'eupon appoint. t.he

said person as the sole arbitrator. without delay. The Arbitrator

shall give reasons for award.

23
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~"subject a5 aforesaid the pI"ovisions of the AI"bitratic..~nAct, 1940

or any statutory modification or re-enactment thereof and the

rules made thereunder and for the time being in force shall apply

to the al"bitration proceeding under the clause.

~J'ORCE ItAJEURK

"'14either party shall be liable to each other for any loss' or

unpreceedented floods, volcanic eruptions, earthquake or other

'codvulsion of nature and other acts.

In witness whereof, the parties hereto have caused this agreement

tc..~be executed in duplicate as of the day fil"st wri tt.en abc..~ve.

ARTICLE -6

FORMAT OF KIA RKPORT

~ volume o! E!A report should include :

summary (significant. , findings and

l"ecommendat.i ons .

ProjE~: descriptiohs.

Scope of EIA

Methodology used in conducting studies.

Ba5el~ne environmental studies.

Identification of impacts.

Prediction of impacts.

Evaluation of impacts (with environmental management plan

and without envil"onmental management plan).

Environmental management plan (fol" all components of

environ~nt coming under impact).

?A
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7.2 ID shall. also furnish all technical data. inff,."'Irmatif,."'In

7.1 ID shall fUI'nish to WAPCOSthe available design dat.a J

and l'epol'ts available with ID fOl' WAPCOSrefel'ence and U:3e

.,~

in

budaetaryprogrammes,

assistance to WAPCOS

-7ARTICLE

necessary

surveillanceand

shall l'endel'

Monitoring

programmes, training needs, etc.

in pel'fol'ming the sel'vices under this agreement.

wOl'k. Such assi tance by ID shall be in the ff,...•l·m •.."'If refel'ence

work.

construction of the project at the time of signing of agree-

dl'awings and all other information such as actual state of

obtaining any othel' data .required from other State Govt. f,."'Ir

ID

ment and engineering reports etc. relating to the above

Cent.ral Govt. agencies/depal'tments for the completion •....•f

7.00BLIGATIOHS or GRID

7.3

~I:;

t
Tt

t
~

" 

r
,,t .-
:,t ~
r

l'equil'ed data and WAPCOSwould complete the necessal'y foIl f,."'IW

I't'
I lett.er to the concerned department to pI'ovide

up action.

WAF'COS

On and behalf of
Govel~ment of Rajasthan.
Il'risation Department

On and bellal f f,.')f
Water & Power Consultancy
Services (India) Limited

WITNESS WITNESS

. l.
2.

25
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•••••

Sir,

10%

10%
10"

10"

20%
20"

10~
10%

ij;',;

Dated. I")· <:. . ~ 3

% of contract value

Project setting •
Pmpact evalu~on.

Physical resources including aoil,water & air.
Biological resources.
Social economic, cultural & quality of l~fe value
Enviornmental management plana.

The payment worked out (by WAPCOS)would be made as

On signing of agreement.
On completion of field 8tudies(after
4 months of signing of agreement).
On submission of Draft EIA report.
On submission of Draft report of plan
for drainage & sub surface drainage.
On submission of draft report for Ground
Water Ouality Monitoring.
On submission of Final EIA report.
On submission of Final report of plan for
drainage & sub surface drainage.
On submission of Final report for Ground
Water Quality Monitoring.

This bears th~ concurrance of F.D.III vide ID-116!

dated 27.5.93. \ .,\'?\~-\'~'L-\) \ \ \ '\"
Executive Enq~er & TA to,

Chief Engineer,
ID&n(Irrq.)Unit,Jaipul

5.

8.

6.
7.

1.
2.

3.
" .

i.ii.

undera

a.
b.
c.
d.

ANNEXURE - I

I am directed to convey the sanction of the Gover
of Rajasthan to accept your single tender offer for consulte
services of Environment Impact Asses~ment(EIA)S~eI-Of N~r
Canal Project(Rajasthan Portion). On the basis of estimated
cost plus 15% charges upto a ceiling of total cost of b~7
The consultancy services will cover the following aspects.

HIs. W~ijCOS Ltd.,
'1<AILASH'

26, Kasturba Gandhi Marg,
NEW DELHI - 110 001

C/o \N~CD~ 1~
Sub: Environment Impact Assessment(EIA)Studies

of Narmada Canal Project(Rajasthan portion~
Ref & Your offer dated '; ',,'1 ;

GOVERNMENT OF RAJASTHAN
"IRRIGATION DEPARTMENT"

No. 'r\ t ~\ \'> A {~~:;r[;l~-~~f-----------
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B. FORIfAT OF KIA

satisfy inquiries from international/ National scientific

will supply all informations/clarifications needed by NCA

under the remaining sections of this TOR. The consultant

be

The

physical,

shall

adequate to

plan.

The emphasis within each main

environmental management.and

The detailed items of the scope are described

in this terms of reference (TOR)

a number of envil'onmental topics

the project is being introduced the

described

sCl·utiny.

AMHDURK- II,
TOR "OR KIA STUDIES III COIDJAIID ARU

NADltADA CANAL PROJECT (RAJASTHAN)

The EIA shall be an in-depth investigation of factors

the report cleared from NCA.

from time to time and it will their respons! bili ty to get

A-2
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The EIA shall contain three main sections, and within each

section,

addressed. The main sections are; project setting, impact

evaluation,

however in general, they encompass physical resources,

environmental topics addressed in these sect.ions may vary

ecological resources, social and cultural resource~ and

whi~h

quality-of-life values~

section is as follows ;

ecological, social, cultural and quality-of-life (setting).

I.GKNKRAL

A. SCOPK

i) Project Setting : describes the existing conditions into

• ~
~ ~( ,..::;;
C

I ~~ I .J~
~! ~ ~, ~( ,
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In practice it assists in review of the EIA to •.~ift some of

these data to the next major section dealing with impact

analysis, in order to avoid repetition. Thus in t.hJs

section, ...•often the descriptions are mOl'e general and nc.n-

quanti tati ve. For instance, a description of

elements making up the Pl'oject would be Pl'ovided hel't'!;

howevel' det.ails may be withheld until they al'e necessal'Y for

analYSis of impacts.

ii) 11Q)actKvaluation; This section Pl'ovide:-sthe analysis f,.jf

impacts (both posi tive and negative) and also presellt.s t.}le

altel~atives for "mitigat.ion of impacts, drawing ini tial

conclusions concerning the preferred manner fOl' mi tiga t.i011 ,

and setting for their further development in t.he

environmental management plan.

iii) Knviron.ent.al lIanage.ent Plan (KIIP) ; The EMP elabol'ates on

the mitigation measures and presents various schelllesfor

implelllenting these measures, monitoring results and

redirects the EMf as a measure of assurance that infact

correct procedures will be followed. The active roles f.."l'

all partiCipating groups shall be spelled out in the EMF

and project provisions identified.

C. SCHEDULE

The Consul t.ant
shall pre~are t.heEIA in a period of 11

months, and during this period provide the

reports (Refer Annexure-IV):

A-3 96
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i) Draft. Reports; the consul tant shall submi t~i:the d.raft

repOl·ts fOl' the EIA study, groundwatel' qual i ty moni t..orillg

and plan for sUl'face and sub-surface drainage at. th~ end

of .:-5:6 and 7 months l'especti vely fl'om the signing ","If t.he

agreement.

ii) Final Reports the consul tant shall submi t. t.he draft

l·epOl·t.s fOl' t.he EIA st.udy, gr •.."Iundwatel· quali t.y mon!t .•..'\l·ing

and plan for surface and sub-surface drainage at th~ end

of 9. 10 and 11 mont.hs respectively from the signing of the

agreement.

The volume of EIA report shall include ;

Executive summary (significant, findings and

recommendations) .

Project descriptions.

Scope of EIA.

Methodology used in cf,."Induct.ingst.udi es.

Baseline environmental studies.

Identification of impacts.

Prediction of impacts.

Evaluation of impacts (wit.h environment.:-Il manag-:-ment

plan and wit.hout environment.al management plan)_

Environmental managemellt plan (tol' all comp,-"nent:: of

environmen~ coming under impact).

Monitoring and slu'veillance progl·amme.s, budgetary

programmes. tl'aining needs, et.c.

97
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PROJECT SKTTI NG

The EIA shall describe the project setting by quantitative

condi tions in order to provide a sound basis fOl' impact

means, using primary data which skillfully reflect actual~

i
1

J

I
1

IThe Pl'oject setting involves (i) maps ~"If theevaluation.

II.

command area and contiguous area, prepared to adequate

scales to depict land use, vegetation, drainage areas and
infl'astructlu'e. The maps may also be used t~") supel'impose

information concel'ning soil types, gl'oundwate1' condi tions

and other background data.

The project setting shall include the detail description of

the project and its various appurtenances should be used to

depict the project infrastructure and background.

The quanti t.ative data concel'ning the setting and impacts

such as t.ables and figul'es may best be wit.hheld fOl' use in
I~

environmental impact analysis. Decision in this regard may

be taken during the formulation of EIA.

III IMPACT EVALUATION

The E1A will address the impact of t.he pI'oject on t.he

various types of resources.

A. Physical Resources, including soil, water and air,

1. Soil Resources

The command al'ea falls under al'id to semi-al'id climat.ic

condi tion and vulne1'able to soil salini ty pl'oblems after the

intl'oduction of canal irJ.·igati~"'n. In view of this in-depth

study should be made by selecting a few benchmark Pl'ofile in

the cc,.-,mmandarea f01' checking these pJ.·oblems.

A-f-
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•

In

predict

slll'faceexcessive

Likewise increasesmanagement plan.

rates and /01' inadequate local drainage and

to high ground water levels,

The EIA shall identify project operations to

due

waterlogging and soil salinity may become problematical,

exchange capacity and sodium absol'ption l'atio. The EIA will

conditions undel' which soil conteJlt becomes excessiVE: ~ither

the conditions under which salinity in soils may be

val'ious scenal'ios and soil pal'ametel'sin ordel' t.(.~Pl'edil..:~t

representative values for percent organic matter, cation

sea level and ground water level, texture and porosity, and

identify potentially critical soil types or zones, where

in the command area and in contiguous area specifically in

magni t.udeof soil salini ty must be evaluated in l'elati~}J) t.o

application

The EIA shall identify the range and ext.ent.of s(.~il types

A-6

relation to their classification, elevation with respect to

environment.al

relate soil parameters to critical parameters for use in

maint.ained within t.he limits or minimized follow~j by

inclusion in t.he EMP.

The EIA shall pl'ovide quant.it.at.ivedat.a t.e, deSC1'ibe- tJJC

significant. feat.ures of the surface and gl'ound
.

resourrces in the command area and in contiguous areas .

The surfaCe water resource5 ( inclUding inland waters,

rivers and estuaries, lakes and coastal zone such as gulfs

and open coastlines).

2. Water Resources

2.1 Surface Mater Resources
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Inland Mater

i) Configuration: f)J'ainagebasins sh(...•uld be mapped and

demal'cat,ed. Sufficient elements of hydrological cycle which
.~

provide an unde~standing of season~l variations of drainage

basins shall be explained. Current discharges from urban'

areas and industries shall be identified and t.heir

quanti ties estimated. Seasonal hydrographs for major

drainages shall be prepared. Natural depressions which

collect waters, shall be identified mapped and demarcated.

The information at the reconnaissance level shall be

conducted to identify the variation on the seasonal extent

of water.

ii) Quantity/Quality The study should assess the

available quantity surface and ground waters based on

available hydrological/hydro-geological data, The wind

energy potential in the area shall also be assessed for its

proper use at appropriate 10cati<Jrlin running the water

PUlilPS for conjunctive use of surface and ground w.!:lter.

Existing data on water quality shall be compiled and

additional monitoring shall be done as and when necessary

1.0 define condi ti.)IlS during representative seasons elf the

year at illustrative locations. Seasonal streams may b~ dry

during most of the year or.may transport effluent discharge

only. In the latter case some representative monitoring

data shall be colle~ted. Perennial rivers shall be

monitored at locations in which depict the effect of human

activity, primarily at points upstream and downstream of

A-7
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analysis to quantify potential impacts of project on inland

surface water quality. The evaluat.ionshould be based on a

provided as.well, Parameters shall irlcludecalciu1D. sodium,

Some

BOD.

sball be

appropria.tein

outfalls,

The EIA shall provide adequate

bicarbonates, sulphates. DO., .'

metals and ammonia),

centres and industrial

heavy

urbanmajor

reprentative water quality data on depressions.

potassium. carbonates.

iii) I~ct evaluation:

selected parameters which relate to effluent discharges

COD, T55, pH, alkalinity, TDS, conductivity and other

combinations to fit the circumstances.

(phenol,

A-8

high TDS/BOD dischal'gesfl'omul'bancent.erson l'ivel'S (both

fertilisers and M&I discharges, industrial polilitants. and

M&I

and

fl'om

I<ann)

and

lCamb.:1YGulfs

quantity and quality.

zones include t.wo

seepage)

coastal

--- _.__ ..••~'- ....- ~~ -"---- --_.~:~

groundwater

discharges; and should address possibble effects

realistic assessment of irrigat.ed discharges (including

elevat.ed salinity (high TDS), pesticides, nutrients from

seasonal and perennial), depressions .

The

i) Configuration: The EIA shall provide inf",'rroationon the

.
Kut.ch),inundation areas under t.idalinfluence (the

and coastline.

profiles and sections for general conditions, and not~tion5

general configuration of t.hetwo Gulfs including depth

of anomalies. The areas adjacent to shorelines (+2 m elev)

should be similarly described, in particular the inundation

(b) Coastal Waters
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...

areas and river outlets. The rineral coastal configuration

should be done to represent movements wit.hin t.he Gulfs

under seasonal effects and also the changes on the

coastlines shall be defined.

i1) Quality: Watel' supply condi tions shall be document.ed,

using existing data supplemented by field monitoring. The

moni toring plan shall be designed to pl'ovide insight. into
the general area as well as areas directly affected by human

acti vi ty and l'iverine discharges. Hate!' quali ty shall focus

on critical areas (suitable parameters for urban areas and

1'1vermouths) and on salini ty gradients in t.he gul fs.

ii1) I.pact Assess-.ent: The EIA will evaluat.e the pot.ential

for irrigation return flows and/or drainage discharge which

contain M&I effluents to adversly affec~ water quality in

the gulf regions in particular. It is also important to

attempt to distinguish between background (ambient.) water

quality and existing effects from human act.ivity, upon which

potential effects from the project. would be superimposed.

Various operational scenarios shall-be considered in which

t.he outcomes may reflect: 1) existing effects are reduced

(due t.o bet.tel' (,ve1'allmanagement. Eli St.f1t.elev.:"l) and

potential effects are.minor enough to result in zero net

degradat.ion, 01'2) existing effects cont.inue and pl..Jt.ential

effects are nevertheless negligible by comparison, or the

existing effects continue and potential effects are serious.

The first scenario relies on an act.ive state-wide wat.er

qual ity n)anagement. plan as the out.come of the impact

evaluation. This same appl'oach is also applicable to the

A-9 ',t-
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pal·amet.el's, pel'colati(."'n and migl'ation rates, Ii thology, and

proximity to saline surface water .

The ..,EIA shall assess the potentJal fOl· negative impacts on

analysis of inland waters (specifically th'~ Sabarmathi river

Aquifers within the command area alld

in relation to fertilizers and pesticides.

i) Configurat.ion

groundwater
•

salin! ty in il'l'igation water and in soil pore-watel', :3oil

and others as well),
Groundwater Resources2.2

E
t.. -,,••
~,
.~•
'",J

'..J~"
'..t
'\I
.•.

'..J
•.
" ..1
..•

•...• ~

'~.J
contiguous al'eas shall be mapped and classified, and

inf •..)rmation using accepted p.resentation meth •....,d~ (chal·t~,

(:'lVel'lying soils, aquicludes, gl'adient and tl'ansmissibili ty

relevant parameters (including stratigraphic information)

This effort should utilize existing boring logs

of

concel'ningRelevant informationand figul'es) .

slU'veys, alld should Pl'ovide usable summal'ies

provided .

graphs

and

"

" J
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. "
to .I
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should be provided in order to predict in general the

propensity to transmit pollutants to and within t~e aquifer.

ii) Qualit.y: GI'olUldwatel' quality pal'amet,el's including pH,

conducti vi ty and TDS; and pollutant paramet.ers such as TOC,

nitrates, and :3pecific pesticides. may be identified as

necessary to establish background water Quality level~.

Groundwat,er salini ty (TDS) cont.ours should be constructed

fOl' areas with highly saline gl·oundwatel'.

iii) 11Ilpact Evaluation: The effect.s on gl'oundwa ter qual i ty

parametel's such as salil}i t,y, ni trates, ol'ganic cal·b •....,n, tl'ace

chemicals, heavy metals shall be assessed. The assessment

and background levels shall be used to identify and

A-tO
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ultimately to formulate a management plan fOl' agricultUl'al

chemicals and waste management.
3. AIR RESOURCES

The project doe3 not have a direct negat.ive impact on air
..•.•

quality except during the construction stage . There are .,

however indirect (second-order) negative impacts and both

direct and indirect positive impacts. Indirect impacts on \

air quality items fl"om increased urbanisat.ion,

industrialization, population growth and consumption. These

cannot be ac6urately quantified and it is not necessary to

do 50., The EIA may descI"ibepotential scenal"ios and may

also propose conditions within the EMF to manage air

quality. A potential direct positive impact is the

replacement of combustion fuels for pumping water. The EIA

should explore this aspect, document policies and make

forecasts where possibble on long-term effects on future air

qualit.y within the region (specifically uI"bancentel"S).

B. BIOLOGICAL RESOURCES

This category includes flora and fauna, forests, wildlife,

fisheries and critical ecological systems.

1 . Command Area I:oology

The major ecological systems l"epresented in the command area

shall be identified, mapped and their principal features

noted. Any critical ecological systems should be described

(i.e. those limited in areal extents dependent on limited

external resource inputs, or necessarry for support of

endangered, threatened or regionally important animal or

bird species). The EIA shall indicate the nature and extent

A-II
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The studies on flora and fauna shall also include the

extent.

of

are

have

.fauna

critical

involving

that

of

level,

plantsof

The typical flora and

species

105
,~), .
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important on the household

is needed.

might threaten the existence

emphasizing

or religious value, or provide a list

detailed description of flora and fauna

irrigation

A

inventories

medicinal

i-temized,

of' ohanges in the .ake-up of the eoology of the region

brought about the project. The extent to which extensive

associated with specific ecological systems should be

alternative control -measures.
••

ecological systems shouJldot-be evaluated in ,conJunotion with

economically

of these impacts and quantify or otherwise describe their

domesticated or semi-domesticated animals. The EIA shall

attempt ~o identify plant and animals which are threatened

with extinction or those upon which the life of humans

vegetation to substrate, animal to substl"ate. animal to

domesticated animals and animals not covered under wildlife

depend. The EIA will evaluate and forecast the probability

special relationship aspect which include: relationship with

plant, human vs. nature. livestock vs. wild animals.

terrestrial weed problem in the command area. with detailed

(see itea 3 below), including insects, reptiles, birds and

Aquatic Need

Detailed studies shall be made to identify the aquatic llnd

action plan for their control.

2. I'lora aDd l'aUDa

3.



field

the

and

B. MILDLI'E

The EIA shall provide Quanti tative data baged ~"'n l'ecent

fit~ld .information on. the types, numbel·s...•and extent ~..,f

significant species of wildlife within the command area and

in contig...!ous areas and shall evaluat.e tlle effect.s of t.lle

project on those species.

i) Inventory: A wildlife invent.ory shall be prepared on

existing iJlformation from the Department of FOl'ests

Wildlife (and other sources) and pl'oviding addi tional

survey to obtain direct information to update and makeup the

d15cl'e •.~:;Cles in the CUl're:;t data base. The invent.ol·y should

ident11). classify and in~entory all significant wildlife

and b:'rd species, those not covered in the general fauna

inventory. The l'ange of theil' hahi tats should be n~..,ted. and

endangered. ral'e and regionally important species so

J.ndlc<=.t.~.:.

ii) ~r"""'''-uaries: 7he wila ....::c ar,j bir\.i :'fl:J..:'t.ual'ies shall t>e

<iescl'': .•....• their €'.:ological ("l"!.:'l('t.erl:,~ics. flora and fau}J:~

,.

idenL ..•.....' and t.hs I'elation [·-.t -et"J) wildl ife species .11.

each :-. t U31'Y and the ecologic:~l ~e t ting analysed in order

to i~"- • 1H." EIA will evaluElte

~lternatlve operating scen~ri05 to determine their relative

impacts (beneficial or damaging) on tIle wildlife species.

The preferred scenarios will be incorporated into the

wildlIfe component cf the [~F.
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4, I'ORISTS

contiguous al'e-as, and along rights-ot-way shall h':C- descl'ibed

sense may be classified as forest. The extent to which canal

illexist.ing forests within the command al'ea 01'The

and schedule.

thorn, bush. or 0~her desert ecosystems which in a broad

land under al t.ernate ownership suppol'ting. f~"'rest, sCl'ub,

contiguous arec.-s will be identified, mapped and ~l.i\ssified.

These areas may include actual or degraded forest land and

rights-of-way conflict with each of the forest types shall

be determined. Affol'estation within the command al'ea, in

SOCIO-KCONOIHC. CULTURAL AIm QOALITT-oY-Lln: VALOJ:S

The integl"ated development of the command al'ea shall also be

This

live-lihood,

bl t"lhiing

planned incorpol'at.ing majol' acti vi ties and l'ecommend all

category of imI-' t~ _r~clud€'s changes ir ."~l.t

c,

al t.el'nat.ions

Indlcat.Ol'S (pul 1;C"alth, employment, «:",,~::. ~ 1 . :. ) , eul tur~il

••

aspect.s ~1', physical :<;.:. " - " l'eligious

and historical m..:-·numelltsand chaJlge~ In cllltUl"cl values as

,. well as quali t.y. of life (an aggregat.€' (If in('oru~, public

,. health, education and ot.her factors),

The EIA shall document Clll'l'ent ec •...'lilclmicc~)nl1itiont. for the
people

1. ECONOMICS

liVing within the command area; including

dl.st!'i but.ion.s of wage and income, pel's~)nal weal th and

A-14 107



~ ' ~ ••.;!',.""",,,,~",!i'" '."~'''I'''~'''''''"\'''''''''~'r--'", ,,'"~',,-~;;li";~AX"L'M
r

~;
ownership, sectors of employment. age/earnings relationships

and other factors. The economic profile should be geared to

1
r

.".','...'. -

illustrat.ing essential changes among populat.ion/age/
, i' ..••
employment groups brou&ht about by the project. The nuabers

of person within each cohort distribution gr~~ directly

receiving irrigation as well a~ tho~e benefiti~ ~13 n~w

employment and/or economic growth opport~nities, and their

increased levels of income should be ident.ified.

2. SPKC~ALTRENDS

This cat.egory focuses on dislocations and reori~L ~-{'

social values as evidenced by social statistic~

health, education aarriage-, child tirth. .• rt,:. ~tj

agencies may often be useful in depict.ing ex~sting

conditions. In addition field work will be necessary to '

fo~.:ast changes

;.r .'!":. For instance, publiC health l'e~i

••..,~ supply may be estl&.!ltedbased on J

aerved and the expected reduced frequencie-."

.t-

,*, ~t-'~U}ysuch improvements; educational , !11 t j -

be r~lated to family income. ~ond orj~r ~ _ _"-_,:~ve

illpa..:'t~al'e mOl'e difflcul t to p.redlcl. a~= -..,.. are

uncontrollable. The project objectives neverthel~~~ ~t0uld

focus on these soclal indicators as being 0: primary

importance for the real worth of the project it sh~Jld st~m

or l'eVerse family SUPPOl·t

structure, augment public health and reduce mortality rates,

A-IS
lOB
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and result in similar improvements in social statistical

indicators. The EIA should assess baseline values and to t.he

extent 'possible forecast such changes.

3. PUBLIC HULTH

A 11umbel' of pl'oject-related factors may adversely affect

heal t.ll and will require engineering soluti~")ns tOl" l'emedy.

The EIA should identify baseline indicators f~")l' vector

transmi tted diseases including malaria, filal"iasis aJld

schist~")somiasis, determine any aspects of the pl"ojeet whieh

could exacerbate the incidence of these diseases, and

recommend alternative solution~ for implementation during

construction or operations phases, depending the

condit.iolls responsible for the disease. Altenative solut.ions

which appear to be justified shall be inCOl"pOl"ated in t.he

EMf'. In add! tion measures shall be devised to gi ve e.::11'ly

warnings for th~ occurrances of the ~pecific diseases wit.hin

4. CULTURAL AND HISTOR1CAL VALUES

On olle hand the pl'oject shc..uld avoid disruption of monuments

which pl'esel've .religious, cuI t.ural, t\lH.i histol"ic.~a) \'•.:d lJe:"

The EIA sh<.)uldindicate if and wl)ere cCJnflicts exist. j n the

location of cuI tU.ral monuments ane rights of way acquired

Undel" the project. On the other hand religious, cuI t.u.ral ,

social values, extanding family groupings, religious grouP5

that are sustained by life style and mutual SUPPOl"t,

transmission of attitudes and beliefs to suece55ive

generati~)ns and the life should also be pl"eSel"Ved. HOW-eVel",

these intengi ble impacts al"e difficult to ObSel"Ve meaSUl'e

A-16 11'1
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trevalence and incidence of pest and dl~~a5e vectors shall

<'1}:3..-' he ::-.tlldj~din detail.

IV ENVIRONMENTAL MANAGEMENT PLAN (EMF)

1. BAS1S OF PLAN

The EHP is a binding proposal to monitor and control of

environmental, operation and ~ocio-econom1c aspects of the

project to accomplish basic desirable objectives, and to

monitor and reglllate this control function to assure that it

I
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is being cal'ried out. The plan thel'efore invol ves JlUmel'OUS

potential participants involved in implementat.ion,

moni t.oring, .control/regulation and. administration of the

plan. The basis of the plan is to provide adequat.e checks to
.

assure implementation. and thus to demonst.rate a willingness

to actually carry through or environmental improvement.s.

2 . C()tjp()MEh~S

The environmental assessment identifies numerous preferred

alternatives for reducing environmental impacts. These are

to be developed into components of t.he EMF by (i) developing

act.ion iterus to bring about implementation (ii) identifying

needs for the component (IIi) identifying

responsibilities and assigning t.hem to specific gl'OUps, Civ)

det.ermining necessary resources to implement activit.ies and

(v) identifying st.rengthening needs. The EIA shall consider

feasibility of plan implementation, required resources.

schedules an- ~hecks. The plan shall provide all :!.~5e

t"lements cl"Jmponent , and outJine

J't"qU.1reroents,t.raining needs, and implementat.lon schelillles

for t.he work.

3. W1ND ENERGY

Tht· wind energy pot.ent.ialin t.he area shall be assessed f..)}"

pump for conjucti ve use of sUI'face and ground watel'.

4. Ri:SET'I'LKHENT AND RKHABILITATION

hegarding social impact assessment about 10-15% canal

ftfff'cted pel'sons should be intel'viewed f"H' bl'inging out a

8cientlfically acceptable social impact assessment. Salient

A-18 111



fe~tures of Resettlement & Rehabilitation policy should also

be presented in the EIA Report,

The public, NGOs shall be involved at all stages of EIA for

improving the public participation in ;g~ernment decision.' .

which is one of the important goal of EIA,

5, GROWTH CENTRES

The assessment. of agricultural mal'keting facilities

available in t.hearea and future arrangements required to

st.l'engthenmal'keting yal'ds, mal'ket.ingunions their infras-

tructure, etc, shall also be provided and assessment. shall

also be made to recommend measures for pl'omot.ing 01' for

establishing of appropriate agro-based processing unit.,

wal'ehousing and connect.ed support sel'vices with changed

cropping pat.t.ernsaft.er introduction of canal irrigation,

6. TRAINING PROGRAMMES

Tbe agricultural extension backup and training requirements

of t.he personnel needs shall be given due emphasis, And also

assessment shall be made about. tho::-u'aining needs e,f the

farmers who :5wit.cbovel' to (,(,\li:'\l il'l'lgation fl'om I'ain-fed

agriculture and who have to wOI'k collect.ively t.o manage

water in t.he village service :'\re::1

7, ROAD DETAILS

Detail assessment shall be made abc,ut t.he I·•..')ad connect.ivit.y

of growt.h centl'es in the command area (minol' and maJol' towns

are expect.ed t.ogrow) and l'ecommended wha t. St.andal'd l'oad

needs to be provided in terms of command infrast.ructure and

market development needs.
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DESIGN OF SORFACE AM» SOB-SORFACEDRAIMAGK SYSTEM

The scope of the study is 8S under :

~l,
~1.,

-

nata collection will be done for rainfall. climat.e.
, ~ .

p.i·esent water use. identification of areas •...,f flooding.

pl·esent. cropping pattern and landuse, • fH...,il

characteristics, ground water levels,

geology and lithology;

Ident.ification of levels of surface and sub-surface

dl·ains in the commandarea for different irl·igatioll and

water utilization scenarios;

Pl·epa.rat.ion I,...,f roaster plan fOl· drainage

existing major drains and incol·porating their

modification in them, and construction of new water

drains fOl· various watel· utilization scenaI·io5;

Evaluation of design discharges fOI· sUI·face drains in

each region of commandarea, and

surface drainage of the l·egions based on pilot 5t.ud1es.

A-20
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INTRODUCTION

River Valley cultures allover the world have been the
cradle of ancient and powerful civilizations. Much of this had to
do with the easy availability of water not only for perso~a} use
but as a means of trade as well. The cultures of the Ti9ris and
Euphrates ~alleys, the civilizations which flourished by the Nile
and the Tiber are known to every school child and need 'no
elaboration.

India too had its ancient River Valley ~ul t.ur,.."
have been and still are the subject of intense "~hnlRrly
and study.

which

c1 phR t.,..

In Madhya Pradesh the River Narmada, ri sift' trom
Amarkantak in the Mekhal mountain range in Shahdol dlstxict,
flowing through the Vindhyas and Satpuras, to the plai nS of
Bharoch in Gujarat and merging into the Arabian Sea also has a
rich history of dynamic cultures of both, prehistoric dnd
relati vely recent times. The Narmada is considered among the
seven most sacred rivers of India. Its terrain figures
repeatedly in the literary references of ancient India. '1'1".0 t~o
grea t Epics of India, the Puranas· and the early Sanskrit. ·texts
refer to the life giving power of this river~

T(~qq~l~ ~:"{g ~

~~ rq~~l~~a ~:

Innumerable dynasties flourished along its banks and
hinterland:the Mauryas, the Guptas, the Chalukyas, Pushyabhutis,
the Rashtrakutas, the Gurjara Pratiharas, the Paramaras, and the
Kalachuris. It is therefore, a repository of hist.orical and'
archaeological finds of incomparable value. Indeed whatever we
have available by way of these finds is only a miniscule payt of
wha t remains to be yet discovered. It is hPr,RII"" nf t.hi"
cultural potential that eminent scholars and ~rr,hRp.olo~;RtR frv~
India and abroad have undertaken research and survey prcJeet~ in
the Narmada Valley. Thus De Terra and Peterson L:llder the
Cambridge Expedition Scheme had surveyed the valley f lOom

Hoshanyabad to Narsinghpur and spotted evidences of Lithic
c\lltures. Surveys were also undertaken bythe Archae0lug~cal
Survey of India f Deccan College, Poona and Sagar and Vi~r£l'r.'
Universities of the State. Dr. A.Sonakia fr.-omthe Geological;
S.urvey of India, Nagpur Diy-ision. had discovered a fossil i. zed
human skull cap from village Hatnora in Hoshangabad district.
This discovery offers information in the reconstruction of h\.lf?lan
evolution theories.
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'1 ClP Dam Project has
archaeolog~~al and cultural
Valley in Madhya Pradesh,

~relocating ;an be drawn up.

•• 2 ••

necessi tated a fresh look. a l L!j,
heri tage available in the Na.•.••...Ad.:'!

so that a scheme for ~~lv~_ )1

Broadly, this would involve:

r
~

t

1. Survey of antiquities to be salvaged.

2. Documentation for the purposes of record.

3. Shifting/ relocation of the sculptures and artefacts for
which suitable sites and building would have t~ be
located.

4. Setting up and display of the cultural and heritage
artefacts thus retrieved.

The department has already completed the SUI \ ey pal LJ ,
this project. A resume of work in the over .'111 sche:hC:1..';.,.1
follows. ,The activity under each phase is supported by cC:.:taiL
and financial estimates pertaining thereto, in the annex~~~s.

The construction of six proposed dams over thE: .i. :.\'~!
Narmada woulu affect some 566 villages of'the State. In ord_c tv
safeguard the archaeological treasures located in these vill~~~~,
tbe staff of this office had undertaken survey work il. Lhc:
c:oncerned :-egions and identified the sites and mon'.1mt;;nts.
Besides survey work, we are also taking various steps tu ~~0t~~L
and document for posterity. Hence, we present a bl.'ief,o_t.L..n
plan.

PHASE : I

(a) In Phase-I, the officers and staff ot this department had
undertaken village to village survey of the areas coming u!lde:::
these six proposed dams.

(b) After completion of this assigned survey work, di:-.:.tril.'.
wise survey reports were prepared.

(c) While surveying
architectural monuments,
located. A list of these
~8- ~';, 53 -"'0, "~""'8/7:l./'"74)

the villages, besides l.•Jt i~:.i;'l;
stray scattered sculptures ~~~~ ul~o
surface sculptures is ."It(Paye =ic. '?>4-Li\

(d) Following this listing of sculptures, arrangemenl~ ~ill
be made to shift them to a safer place. In this first phas~1 ul~
estimate for shifting these sculptures was prepared.

PHASE

(a)

II
~ction Plan for Narmada Project prepared.

1.20
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(b) Arrangement for documentation of tnese artefacts (bo~h
sculptures and monuments) would be done in Phase-II. Photograpns
WQuld be taken insitu. Sketches wou;Ld,..•be dq,ne. Elaborate plans
and maps of the artefacts .and th~ -location, would; also be
prepared in Phase-II. Also pictorial documentation would be
undertaken in this phase.

(c) On the basis of these survey reports, heavy sculptures
would be shifted to the proposed Narmada Park, which will
comprise a museum building and a wooded park complex where.these
sculptures will be displayed in a specially re-created ecological
dmbience. Thirty acres of land available with the department in
the environs of the Lalbacjh Palace, will be utilised for this
purpose. An estimate for shifting these monuments is at (Page
No.~7·31,'1- 62.)

(d) An estimate for construction of a museum building in the
Narmada park near Lalbagh Palace in Indore has been prepared.

The following poin-tswere borne in mind whil-eplanning
the Narmada complex in this area :

One : This 30 acres of land is already in possession of
the department. Hence, no extra effort need be made to obtain
land nor would there be any extra financial burden o~ the
government.

Two : Keeping in view the time limit, we should not have
to waste any time looking for a suitable place. Thus,·we can at
once start shifting of antiquities. Also the construction work of
the museum building could be started immediately, if funds are
made available.

Three : The geographical situation of 'the place. Most of
the regions coming under the submergence area are not far from
Indore. He"lce, cost for transportation of artefacts would be
considerably reduced.

Four : The Lalbagh Palace complex is situated 1n Indore
one of the important cities of India, and also of the
State. Indore is also a place of tourist attraction hence it is
expected thut once built, the park would attract tourists fron,
allover. It was also thought that the larger artefacts instead
of being scattered around in different places and sites should be
exhibited in one place, so that the general public could see,
enjoy, learn and be aware of the rich cultural heritage that
flourished on the banks of the Narmada•Sl:nallerpiecesof sculptures
willbe shiftErlto the localareanuseums,StateMusetJn, Bhopalandmmuments
will be relocated as far as possible at the. site to which the
villages are shifted so that they continue to be part of the
local heritage.

(e) An establishment setup and budget·for-Narmada Project is
prepared in Phase-II.
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(f) An estimate of equipments necessary for Project work is
being prepared in Phase-II.

(g) Excavation work in Khedinema - an early Historic Mound in
Hoshangabad will be taken up in the winter of 1993.

PHASE : III

(a) Actual building construction in Narmada Park area near
Lalbagh Palace in Indore would be started in Phase-III. (subject
to availability of funds)

(b) Actual shifting of sculptures from sites to this park
would be dcne in this phase.

(c) Shifting of monuments would also be undertaken in
Phase-III.

PHASE : IV

(a) Arrangements for display of the artefacts would be maoe
in this last phase.

(b) Models of those monuments which cannot be shifted from
the sites would be prepared.

(c) A 'Video Library' would be set up to house and safeguard
the v~deo documentation materials.

(d) Publication of catalogues of these valuable sculptures
would be undertaken so as to make them available to the general
public and the scholars alike.

(e) Excavation Reports, new findings etc. would also be
published, to make them available to the public.

An abstract of the Phasewise activity is as follows :

PHASLWISJ:;ACTIVITIES UNDER THE NVDA PROJECT FOR ARCHAEOLOGY

PHASE-I

Survey work

Survey Report

Listing of
Monuments

PHASE-II

Action Plan

Documentation

PHASE-III

Building
construction

Shifting of
Sculptures

Shifting of
Monuments

PHASE-IV

Display
arrangement

Models
preparation

Video Library

I
,



PHASE - I PHASE - II
Estimates

~~;;•• 5 ••

PHASE - III PHASE - IV
Publications

...•

Listing of
Sculptu es

Estimate floC"
Shifting

1. Shifting of
Monuments

2. Office Building,
Museum and park
complex

3. Setup & Budget

4. Equipment

5. Excavation work

MAJOR SITES REQUIRING TRANSLOCATION

The dam project wise breakuP4the affected villages is as
follows

1. The Narmada Sagar dam

2. Sardar Sarovar dam

3. Omkareshwar dam

4. !'laheshwardam

5..~obat dam

6. Man Project

254

193

30

59

13

17

villages

,,
,,
,,
,,
,,

Detailed survey work was undertaken by the archaeoloqicaJ
experts in all these villages.

While surveying the 254 villages coming under the Indira
Sagar Project, 30 monuments, 240 sculptures and 4 archaeological
mounds \••ere spotted out by the teams. Besides, 193 villages
under Sardar Sarovar, and 30 villages under Omkareshwar project
\..:ere also surveyed. Villages belonging to the Sardar Sarovar
project area have yielded 36 monuments, 88 images and 33
archaeological mounds. The villages to be affected in the
t1ahesh•.;ar dam area also contain archaeological treasures. 16
monu~ents, 20 sculptures and a site of archaeological importance
have been located il1 these areas. The first stage of the work
viz. undertaking of an elaborate survey work, identifying the
remains of ancient heritage has already been done. Listing of
these historical monuments and stray scattered sculptures located
in different villages has been done. The following are the
monuments to be affected by the Sardar Sarovar Project :



."
~l;;

••6.•

J

ri
Shiva temple, Roligaon
Kalanjeshwar temple, Semalda
Shankar temple, Barda
Jalaleshwar temple, Khujawa
Rockcut caves, Khujawa
Bhawani Mata Mandir, Khujawa
Shiva temple, Nagajhiri
Ratneshwar temple, Dharmpuri
Ganesha temple, Dharmpuri
Venkata Bihari temple, Dharmpuri
Vil~s~ Mahadeva temple,
Dharmpuri '

District Jhabua
District Dhar
District Dhar
District Dhar
District Dhar
District Dhar
District Dhar
District Dhar
District Dhar
District Dhar
District Dhar

•.-:..

protection/ Relocation where possible of these will be
attempted.' A brief description of these monuments follows:

SBIYA TEMPLEAT ROLIGAON JHABUA (SSP)
(Alirajpur Sub-division)
Circa - 11th-12th A.D.

Th~ maqnificent Shiva temple standing in the out skirts
of the viilage Roligaon in -J\lirajpurSub-div.l.sionof District
Jhabua is the central focal point of the picturesque landscape.
The river Ankhad, a tr.j.butaryof Narmada flows upto the raised
terrace where the divine abode, ,constructed exactly in the
Bhumija style of Architecture propounded by the famous Paramara
king Bhojadeva is s:t.anding.The temple consists of a porch, a
big assembly hall supported by four pillars and two pilasters and
the rectangular sanctum with Shiva 1ingam as main deity. In
vertical plan the Pyramidal spire crowns the main shrine, while
the rest oj the rDof is cov~red by loosely placed stone slabs and
bricks. At present the whole s~ure is some what dilapidated.

The facade is simple in appearance having the
geometrically decorated balustrade on the platform encircling the
porch and assembly hall. The pillars are rectangular and the
base having a square shaft intertwined by circular bars and
crowned by the bracket capitals ~ving bharvahaka.

The entrance to the sanctum is flanked bY the richly
covered pilasters having two decorative bands on the jambs and
lintel, of which the inner"one is profusely carved with creeper
design having intertwined loops while the outer band, has floral
motifs wit. some dancing figures. The canopy of the lintel has
the Trinity, Brahma, Shiva and Vishnu in the three successive
brackets. The sculptures studded in the walls are the various
dispositions of Lord Shiva of which the Tripurantaka and dancing
Bhairava are important. The twelve armed dancing Chanda
Bhairava is the peculiarity of the temple as he is shown in
Tandava dance (a fearful or terror inducing dance). The left leg
of Bhairava is lifted and positioned in dancing attitude. He
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hol~s all those attributes ascribed to him in the iconographic
texts. On·the pedestal, attendants a~~,~hown playing flutes and
drum gazing at the expression'display~d on the face of the god.
Another Chanda Bhairava is shown standing in dvibhanga posture.
The twelve armeo nude Shiva displays clockwise, a dagge~, ankusha
hand in dancing pose se~pent, drum, Khatvanqa, hand in dancing
pose and the head of a parrot. The Chanda Bhairava is drinking
wine in a skull cup. The blood shot protruding eyes and gnashing
teeth enhance the fearful expressions of the image.

Among other sculptures; the dancing Chamunda is also
eye-catching. The twelve armed goddess is shown standing on
apasmarpurusa holding all the ascribed attributes. The two
skeletonise~ attendants are shown on the pedestal of which one is
holding a dagger while the other drinking blood in a skull cup.

An unusual image of a twehre armed Ganesha, shown in
dancing posture is displayed on the southern wall of the sanctum.
He is holding his own tusk, wood apple, sweek meat, elephant
30ad, nOOSE:, snake, rosary and lotus. On the pedestal, two
musicians are shown playing on flute. Apparently this grotesque
type of Unmatta-Uchista. Ganapati must be associated with the
Vamachara-Tantric variety of worship. This image is comparable
to the eight armed dancing image from Orissa and with mediaeval
Bengal. The tantrik text I Sarada Tilak I makes mention of such
images.

A remarkable image of headless I Lajja Gauri carved out
in the mouldings of the plinth is another important sculpture
which perhaps was associated with tantric worship. The Nayaka
Nayikas, amorous couples, abhisarikas, and sub- deities are part
of the sculptural decoration of the temple.

This temple, was perhaps constructed in the late 11th or
early 12th century A.D•• The sculptural treasure ot this temple
explicitely indicates its association with Tantric vestiges of
the time. The monument has been selected for shifting.

KALANJESHWAR TEMPLE, SEMALDA (SS)
<District - Dhar)
Circa 15th A.D.

The village Semalda is situated in Manavar Sub-division
of District Dhar where a temple, locally known as Kalanjeshwar
Temple is dejicated to Lord Shiva.

The 48th chapter of the Rewa Khanda of Markandeya Purana
refers to this place. Here, it is mentioned as a sacred place of
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Diptikeshwar caused to be formed by Brahma, Vishnu and Mahesha.
The Shiva lingams which were installed here were adorned in the
name of Dip~·_ikeshwar,Narbadeshwar, Amareshwar, Sukleshwar. The
temple Kalarljeshwar is standi'ng on the northern bank 'of the
Narmada. 9n the basis of its plan and architectural style, we
can assume that it belonged to the 15th Century A.D •• Likew~se.
the sculptures discovered from this village belonged to the
17th-18th Century A.D. The temple was constructed on a simple
plan of porch and sanctum. The perspective of the temple is also
very simple. The spire of the temple in its rudimentary form
shows only three rectangular steps. While the rest of the roof
is flat the outer wall, sanctum door, and the pillars are almost
plain but the base stone of pillars have some geometrical
decorative carvings. The figures of Nandis are placed in the
porch of which one is mutilated.

The temple can be considered as an example of diminishing
Indian temple architecture.

SHANKAR TEMPLE BARA BARADA (SSP)
(District - Dhar)

Circa - 15th Cent. A.D.

The village Barada is situated in the Manavar sub
division of District Dhar. The Shankar Temple located here is
another example of diminishing temple architectural form which
consists of porch and sanctum. Interestingly, out~f two pillars
supporting the roof of the porch, only one is decorated, and
fitted in the temple. In later period, the temple was renovated.
This temple belongs to 15th Century A.D.

JALALESHWAR TEMPLE, KHUJAWA (SSP)
(District -_Dhar)

Circa - 17th Cent. A.D.

Village Khujawa in Manavar sub-division of District Dhar
~ the suburb of village Drurr~i in the tehsil headquarter of

Oistrict Dhar. According to legend the sage king Dadhichi
performed penance here and offered his skeleton to the Gods for
use as a thunderbolt. The place is also important as Goddess
Parvati did penance here and offered mango leaves to the Lord
Shiva. The river Kubja joins Narmade here and this confluence is
known as Vilvaramaka tirtha.

The temple of. Jalaleshwara is a sixteenth, (16th-17th)
Century A.D. consttuction having the main entrance in muslim
architectural design. The main entrance looks like a gate of
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Mughal country palace, the squinche arch is flanked by lotus
medallions and the top bears a row of arched parapets (Kangures).

,.;The massive door-jambs are interrupted in the centre with the
, rectangular bands having inverted triangular motifs.

The site of the mringate which forms an alley to
the main sanctum is dilapidated.

The plan of the temple is very typical : the sanctum is
arranged to the lateral side of the main entrance and rectangular
in the plan.

The images of Mahisasurmardini and Ganesha are placed in
the niches while the main deity is a Shivalingam.

The sanctum-door has a river- goddess on the base of the
door-jambs while the lintel has the figures of Brahma, Vishnu and
Mahesha. Looking at its plan and magnificent entrance, only the
entrance door is proposed for shifting.

BHAWANI MATA TEMPLE, KHUJAWA (SSP)
(District - Dhar)

Circa 13th Cent. A.D.

The Bhawani Mata temple in the village Khujawa also known
as Durga temple, is built over the debris of a Paramara temple.
Present temple belongs to Maratha period. The remains of
Paramara temple are intact from base to Jangha portion in the
outer walls of the sanctum. The sculptures have been studded in
the plain and dressed stone block walls of renovation work. These
evidences are enough to presume about thp total temple plan and
elevation. The temple was designed in pancha ratha fashion of
Bhumija style of temple architecture consisting of a porch,
assembly hall and sanctum. The jagati has adhisthana mouldings
with geometrical decorations. The temple is at present dedicated
to Goddess Mahishasurmardini of which a modern image is installed
in the sanctum.

Beyond the porch, the assembly hall has 16 rectangular
pillars bearing the ~mages of human couples and the other divine
images in the niches. Among the sculptures, Yoga Narayana,
Vareshwar Shiva, Uma-Maheshwar, Ganesha are inter related in
the niches without any order. The sanctum is rectangular in
plan wi~h the roof, fashioned in the 18th century's architectural
trend and, decorated with bharvahaka carved out in 12 Century A.D

The main entrance has guardian deities holding bow and
arrows with attendants at the base.
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Although the roof looks flat now, in the original templeit mus~ have been a magnificent pyramidal spire having f;.ve
vertical bands running from base to top with all the
architectural components .•

ROCK - CUT CAVES, KHUJAWA (SSP)
(District - Dhar)

Circa 17th-18th Cent. A.D.

At a meeting point of the river Kubja with Narmada, the
steps of~ raised terrace have been cut in to the rectangular
shrines dedicated to Shiva in His phallous form with profusely
decorated facades.

In all these seven shrines, the porch and the door- jambs
and lintels are decorated with flower designs in rectangular
blocks. The fenestrations are flanked by niches having decorated
fringe and arches having lotus medallions on either side.

f'ollowing the trends of Hindu temple archi tecture , the
lintel contains tutelary images in small niches. The pilasters
of the perch are almost plain having rectangular shaft and
decorated abacus crowned with bracket capital.

Looking at the architecture, we may presume that the
stone incising was done in l7-l8th century A.D. under the
renovation work. These decorated facades have been proposed for
shifting and the rest of the shrines could be prepared in model
at the Narmada valley culture park.

SHANKAR TEMPLE, BODHWARA (SSP)
(District - Dhar)

Circa 18th Cent. A.D.

The village of Bodhwara, situated in the District of Dhar
is reached by the Chikhinda Sindhana road via Narmada Nagar. This
temple was perhaps originally built in the 11th-12th century A.D •
A new temple was constructed over the ruins of the earlier one in
18th century A.D. but the sculptural wealth of the older temple
was utilised in the present one, built of yellow sand stone.
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SHANKAR TEMPLE, KATNERA (SSP)
(District - Dhar)

Circa 16th-19th Cent. A.D.

The village of Katnera is 2 km. away from Nisarpura in
the north and situated on the eastern bank of the river Baghini.
It appears that this Shankar temple was built sometime between
the 16th and 19th centuries A.D .• The decoration over the
cornice closely resembles that of the Mughal and Maratha styles.

HARAHARESHWARTEMPLE, CHIKHALDA (SSP)
(District - Dhar)

Circa 17th Cent. A.D.

This temple, facing east and situated in the village of
Chikhalda dates back to the 17th ~entury A.D .• In its
architectural layout, it possesses a garbhagriha and a mandapa.
42 pillars support the Inandapa. While entering the garbhagriha
where reside the main deity, one comes across an image of Ganesha
over the lalata of the entrance door.

Besides Harahareshwar, three more temples exist in this
village. They are Nilkantheshwar, Pashupatishwar and another
Shiva temple.

00J\IW0IU\I TEMPLE (SSP)
(District - Dhar)

Circa 14th Cent. A~D.

This temple, situated in the village of Dharamrai is
prima.ri1y a. Paramara temple. The bricks scattered around the
~emp1e Euggest that the original temple was built in 11th-12th
centur"y?.. D but it seems that it was rebuilt sometime in the
14th century A.D. in close resemblance of Indo-Islamic
architectu:::-e.

~h~ other monuments which come under the submergence area
of the )mkareshwar Proiect are as follows :

1. Shjva Temple, Panthia, District Khandwa

2. ;~af>i.:aMatrika (Sata Mata) Temple-Selani, Distt. Khandwa

3. Shiva Temple, Selani, District Khandwa
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(Omkar-Mandhata)4.

5.

Kuver Bhandari Temple,
District Khandwa

Dil?pidat~d Shiva Temple,
Khand\-;a

Godarpura

Barhi Richp~al , District

s
w
m

6.

7.

Shl~a TG~ple, premgarh, District Dewas

RenuLa Temple, Ghoghalgaon, District T<handwa

8. Pashupatinath Temple, Panthia, District Khandwa

SHIVA TEMPLE, PANTHIA (OMKARESHWARPROJECT)
(District Khandwa)
12th Cent. A.D.

Fantniya is the village, where, the dam of Omkareshwara
Project is proposed. The village contains considerable
antiquarian remains of the Paramdra period.

Of these, the Chaubis Avatar temple (or the 24 Avatar
temple) and a ruined Shiva temple are most important. The
Chaubis Avatar temple is under the protection of the
Archaeological Surveyof India who will look after this monument.
The Shiva temple is under the care of the Directorate of
Archaeology ~ Museums, Madhya Pradesh, and is proposed for
shifting.

ThiF Shi va temple stands on the slope of a shallow hill
near the '.'illage. It faces west and contains front portico,
rnandapa, ~estibule and sanctum, but only the vestibule and
sanctum are in situ in ruined condition. 'I'hedecorative stone
boulders are scattered around the temple. The temple dates to
12th ce~t~ry A.D. and is proposed for shiftinq.

~APTA MATRIKA' (SATA MATA) TEMPLE, SAlLANI
iOmkareshwar Project, District - Khandwa)

Circa 18th Cent. A.D.

The Sapta Matrika t~ple is situated at the southern bank
of the river Na~~ada at a distance of about 5 km. to the south
east of Omkareshwar. The place can be reached by road.

7he main temple at site is locally known as Sata Mata. It
faces east though the temple is of circa 18th century A.D. but
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some l"ose sculptures of the F.'arlier temple are fixed in the
wall. In plan it contains onl}' the square sanctum and open'
mandapa is supported on 20 pillars, and plain wall.

.'Two other temples at the site
deteriorated condition. One of them
the' other one is seriously damaged.
complex are visible at t,he site.

ar~ a-lso in situ but ,in a
was being renovated while
The ruins of a huge ternp~e

-:.~

KUVERA BHANDARI TEMPLE, GORARPUR
(Omkareshwar Project, District - Khandwa)

(Omkar-Mandhata)
Circa 13th Cent. A.D. to 19th Cent. A.D.

Originally belonging to the Paramara period this temple
was rebuilt in 19th century A.D. With lime and mortar, the
fragments of earlier sculptures were also utilised in this
temple.

REMAINS OF A DILAPIDATED SOIVA TEMPLE
(Omkareshwar Project District - Khandwa)

(Barhi Richhphal)
Circa 13th Cent. A.D.

This temple too is the example of Paramara architecture.
It perhaps was built in.12th-13th century A.D.

salVA TEMPLE OF PREMGARO DISTRICT DEWAS
(Omkareshwar Project)
Circa 18th Cent. A.D.

RENUKA TEMPLE, GHOGHALGAON DISTRICT KHANDWA
(Omkareshwar Project)
Circa 18th Cent. A.D.

This temple is a work of late Marathaperiod.

1
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PASHUPATINA'.L'HTEMPLE, PANTBIYA
(Omkareshwar Project)

Circa 13th to 17th Cent. A.D.

Around 13th century A.D. the original temple was built
but, perhaps in course of time, it got destroyed. With the
fragments of the earlier temple, this present temple wasconstructed in 19th century A.D.

The major monuments COming under the submergence area ofthe Maheshwar Project ar~ as follows :

CHANDRASHEKHAR TEMPLE, BELSAR, DISTRICT KHARGONE
(Maheshwar Project)

Circa l7-l8th Cent. A.D.

of the river
This temple

Village Belsar is situated by the side
Narmada in the Barbaha tehsil of Khargone district.dates to l7-18th century A.D.

KALESHWAR SHIVA TEMPLE, Mardana, is a 17th century A.D.
temple. Besides there is Makbara in the village of Teli Bhatyara
in the di.trict of Khargone. belonging to the 18th-19th century
A.D.

Apart from tnese, there is in village Rawerkhera the tomb
of ruler Baj1rao now being pr~tected by the ArChaeological Survey
of India.

Archaeological mounds in Sardar Sarovar submergence area :

In the course of archaeological ~xploratio~s and surveys
conducted in 76 villages of the district Khargone (undertaken by
the State Archaeology and Museums. Madhya Pradesh) a good number
of mounds with much archaeological i~ortance have been
identified, Of these. 7 mounds have yielded Chalcolithic
potteries whereas 2 mounds show the remains of early H istori c
settlement~. After a close examination of the survey reports, a
few of these important sites have been selected for exavation.
These sites being to the Sardar Sarovar Pro;ect area, They are:

1. Brahmangaon, District Khargone - ChalcOlithic mound

2. U~awad, District Khargon~ _ Chalcolithic moun~

3. Kirmohi, District Khargone _ Historical mound

1""7',
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BRABMANGAON

The village Brahmangaon in the Thikari tehsil of Khargone
district is located 5 km. to the north of village Dabana on
Indore-Barwani highway. The archaeologica~ mound is on the low~
bank of Narmada covering an area of 9000 sq.mtr. and rising up to
a height of 15 ft., at a distance of about 1 km. north of the
village. The mound contains several rain gallies and a big
erosion due to flood water. In the preliminary survey, the
potsherds picKed up are Painted Black and Red ware, painted Black
on Red war~ (black figures pertaining to the Malwa culture).
Kayatha ware, Red Incised ware., Lustrous red ware and corrugated
grey ware.

The potteries are kiln .burnt, "laving zig-zag, oblique
line designs. The potsherds of painted black and red ware are
important in view of their association with Harappan potteries at
Lothal, Malwa Chalcolithic potteries at Maheshwar and Navadatoli
and in isolation at Manoti. The decorations on the potteries are
mostly both geometrical and non-geometrical. Among the pot
shapes bowls, dishes and mugs are prominent.

The situation of ~he village Brahmangaon is near Gujrat
and Maharashtra and at a short distance from Maheshwar and
Navadatoli.

The excavation of this mound may throw light on the
pattern of cultural migration and the relation of Malwa
Chalcolithic culture with the Harappan culture of Gujrat and
Chalcol ithic culture of Maharashtra. Since it is coming under
the submergence area of Sardar Sarovar dam, it has been proposed
to undertake excavation here.

CHALCOLITHIC MOUND AT UTAWAD

The village of Utawad is situaced at a distance vf 13 km.
to the east of Barwani on the right bank of the river Narmada.
The Chalcoli thic mound covers an area of about 318 sq.ft. with
the deposition of 10 mt. in height. The potsherds picked up from
the mound are painted black and red ware, coarse red ware, black
or red ware, Kayatha ware and Incised ware, painted red ware,
black and buff ware. Generally they are painted with parallel
and oblong lines. Among the incised designs, geometrical
patterns and parallel lines are prominent. Along with the
pottery, the microliths discovered are points, blades, scrappers
and cores. Like Brahmangaon, the village Utawad may also yield
SOMe evidence to ascertain the analogy of the place with Gujrat
and Maharashtra. The excavation of this mound is proposed.

1..::<-
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HISTORICAL MOUND KIRMOHI

The village Kirmohi is situated in the Thikari tehsil of'
District Khargone at a distance of 7 km. to the north of village
Mandavada on Thikari-Barwani road. The village has two mounds 'at
Bangalkot and Mandyapura, of which, the former one is I km. to
the west of the village having 30 ft. height deposition covering
an area of 2500 sq.mtrs•• The important potsherds discovered from
the mound are of black and red ware, grey ware etc•• These
potsherds suggest the use of bowls, dishes, and lids etc. in the
prevalent society. Among other findings,Miauryan bricks and
ivory bangle pieces are important which date the antiquity of the
mound to the 6th century B.C..

The mound of Mandyapura is situated 3 km. east of the
village Kirmohi measuring to 15 ft. high deposition with an area
of about 100 sq.mtrs. This mound has also yielded the same type
of pottery as the former one. Looking at the early historic
findings and keeping in view its submergence, the excavation is
proposed-

While surveying 80 villages of the District of Dhar which
are corning under the Sardar Sarovar Darn catchment area, five
Chalcolithic, two early Historic and one Historic mounds have
been discovered. Out of these, three mounds have yielded middle
Palaeolithic and Microlithic tools. Considering the importa~ of
these findings, excavation' in the following two sites,
could be undertaken :

1. Khapar-Kheda,

2. Kheda

KHAPARKHEDA

The village of Khapqrkheda is situated in Kukshi sub
division of district Dhar, at a distance of 8 km. to the north of
Kukshi on Kukshi-Barwani road on the bank of Narmada. This
Chalcolithic mound has a deposition of 25 mtr. high covering the
area of about 200 mts. In preliminary survey, the potsherds of
Chalcolithic period in association with rnicroliths have beeu
discovered. The potsherds discovered are black and red .•..·are,
lustrous red ware, lustrous black ware, painted black on red ware
and red ware are prominent.

The micr0liths collected are chiselled on chalcedony
stone havi~g the variety of parallel-blaqes, one sided blades,
point cum bJade and lunates.
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The village of Kheda in Kukshi sub-division had re~ains
of habitatL ..n at a distance of about 35 kms. to the east of
Kukshi on the bank of Narmada. The inhabitants of the village
had migrated, in the year 1970, away from the Narmada bank, due
to some natural crisis. The mound is located at a distance of
about 70 mts. away from the present water level measurinc: 100
mts. area in circumference having a deposition of 20 ft. r:igh.
The potsherds discovered are black and red ware lustrous red
ware, red ware and black ware. Thus, the mound seems to bear an
evidence of historic habitation.
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Besides the above mentioned mounds, we can also refe= to
the early mounds of Katnera, and Bhawariya, both situate::: in
district Ohare

KATNERA MOUND - Situated in the village of Katnera, this
mound stands near the banks of the river Baghini. During s~rvey
work, fragments of black and red ware, red glated ware an~ red
ware potteries were recovered. On the basis of these surface
finds, it seems that the '1loundwould yield artefacts of the
Chalcolithic period.

The mound at BHAWARIYA - district Dhar. This I!".::mnd,
srread over dn estimated area of 200x200 mtrs. is located ir- the
eastern side of the village of Bhawariya. Situated on the banks
of ~armada, this mound possesses 3 mtrs. of habitational
depos,it,s. The fragments of artefacts recovered from this site
tend to point to a Cha:J.colithic date. The pottery fraq::1ents
closely resemhle thos~ recovered from Maheshwar, Navadatoli,
r'dgada and Oangav'ada.

Apart from these, the villages of Kawari, Sekalda,
Gopa 1pl1~, Katnera. Khalkhurd, Bhavgaon and others also contain
remains of Chalcolithic ~eriod. This suggests that Cha1colithic
life bustled in th~s region - hence an enquiry should be ma~e, to
safc?uard them froffisubmerqence, and register them for posterity.

MO lNOS IN MAHESHWAR DAM AREA

Tilelound at "itr;agar, district Khargone - situated in
the \'illage of pitnag, r on the left bank of the river Narmada
spreads roughly over an area of 2500 sq.mtr .

.
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MOUND INDIRA SAGAR DAM AREA

EARLY HISTORIC MOUND, kHEDINEMA

The mound of Khedinema in Hoshangabad district. is
situated on the bank of the Narmada. It has 15 ft. high
deposition extended about 100 sq.m., The pottery picked up from
the site belongs to the period between early historical to Gupta
period. The potteries are of black and red ware, black burnished
ware, Northern black polished ware and red washed and coarse
ware. These potteries seem to be the fragments of big jars,
bowls, dishes.etc•. Besides pottery, traces of a wall of Mauryan
bricks is also visible. A few pieces of bangles and beads have
also been picked up. These findings may be dated to the 6th
century B.C. It is important from archaeological point of view.
The mound is coming under the submergence area. Hence
archaeological excavation is being proposed wmch may reveal the
Cultural sequence of the place. Co-relation of excavated
materials will also be done with other sites of Madhya Pradesh.

Likewise, the other archaeologically important places
too, situated in the submergence areas of the five other would-be
constructed dam sites, too, could be excavated so that the
historical importance of these regions could be ascertained and
'the obtained materials and artefacts could be studied properly to
throw light on the cultural sequences and development of these
regions around the river Narmada.
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ADMINISTRATIVE SET UP

Secretary, Culture

Commissioner,
Archaeology & Museums

Project Officer
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FINANCIAL STATEMENT SHOWING THE ACTION PLAN FOR VARIOUS PROJECTS
COMING UNDER N.V.D.A. ARCHAEOLOGY (in Rupees)

Sr.

Name of theTransp1an-Documenta-ShiftingT & PlantDeve1q:;mentEstablish-ExcavationTotal
No.

projects tationtionof looseAroountof land andment

shifting
sculpturesconstructioo

of
of Museum

monument
b.1ilding

t.

1.
SaJ:darSaxovar9690000.002012500.0043960.001560000.0021789400.004433000.00500000.0040028860.00

Project
2.

Indira Sagar 2501250.003'0.00- --100000.002635750.00

Project
3.

QMareshwar 3640000.00779700.0025500.00- -- 44<'5200.00

Project
4.

Maheshwar -779700.00-- --- 779700.00

Project
5.

Man project

6.

Jobat Project

Grand Total :

13330000.006073150.00103960.001560000.0021789400.004433000.00600000.0047889510.00
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Year 1993-94

••21 ••
BE'

STATEMENT SHOWING YEARWISE DETAILS 0{ ,WOUS WHICH AKB '1'0 L-TAXBM UP
1M THE VARIOUS PROJECTS COMING UNDER M.V.D.A. - ARCHAEOLOGY

Sr.
No.

MllIlle·ofthe

project
Tr.ansplanta
tion' shifting
of Monuments

Document~tion Shifting of
loose sculp
tures

T & Plant
Amount

Development
of land and
construction
of Museum

building

Establishment Excavation

Expenditure Amount

Total

1 2

1.

Sax:dar Sarovar
Project

2.

Indira Sagar
Project

3.

QAreshwar
Project

4.

MiIheslMIr

Pro~
5.

ManProject

6.

Jobllt Project

:,,~

3·

3030000.00

.,

4

2012500.00

5

43960.00

/

6

1560000.00

139

7

3000900.00

8

955000.00

"

9

200000.00

100000.00

10

10801460.00

100000.00

. I'

i (
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Y8K 1994-95

't .
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Q£

S'Iftl'8lHft' SIDf.[H; mAAWISE IElAI1S ~ tDmS \IIIIaI ME 'rot.:JMBII tP
IN 'DIE VMIaE ~ <IIIDC laDlB M.V.D.A. - MCBNDa;Y

J

Sr.Name of theTransplanta-Documentation Shif~ing ofT & Plant:DevelopmentEstablishment ExcavationTotal
No.

Project tion shifting loose sculp-Amountof land andExpenditureAmount
of Monuments

turesConstruction
of Museumbuilding

1

2 3 45678910

l.

Sardar Sarovar
Project

2420000.00-- -9000000.001051000.00100000.001;j!571000.00

2.

Indira Sagar
Project

-2501250.0034500.00----2535750.00
J.

Omkareshwar

Project
4.

Maheshwar

Project
5.

Man Project

6.

Jobat Project -~

14(1 .



QE"

fM'AftIIElft' SHOWING YBARWISB DB'l'AI~ JP WORKS•• IICH ARE '1"0LTHEIl UP
IN '!'lIB VARIOUS PROJBC'1'S COIII1IG OlIDBR N. V•D. A. - ARCBABOLOGY
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Year 1995-96

Sr. Name of the
No. Project

'.

Transplanta
tion shifting
of Monuments

Documentation Shifting of
loose sculp
tures

T ••Plant
Amount

Development
of land and
Construction
of Museum
building

Establishmen~ Excavation
Expenditure Amount

Total

fill

~
H
i!

'!

1 2 345678910

l.

Sardar Sarovar
Project

1210000.00---5000000.001156000.00'100000.007466000.00

2.

Indira Sagar
Project

3640000.00-- .-- 3640000.00

3.

Omkar ••hvar
Project

779700.0025500.00-----
805200.00-

t.
Maheshvar

Project
5.

Man Project

6.

Jobat Project -

i41
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Y•• r 1996-97

. •l4 •.

Q.E'

STATEMENT SHOWING YEARWISE DETAILS OF WORKS WHICH ARE TO,TAKEN liP
IN THE VARIOUS PROJECTS COMING UNDER N.V.D.A. - ARCHAEOLOGY

"'- ,~

Sr.
No.

Name of the
Project

Transplanta
tion shifting
of Monuments

Do~umentation Shiftinry of
loose sculp
tur .;

T 6.Plant
Amount

Development
of land and
Construction
of Museum

building

Establishment Excavation

Expenditure A~ount

Total

1 2. "or 3 4 5 6 7 8 9 10

1. Sardar Sarovar
Project 3030000.00 4789400.00 1271000.00 100000.00 9l904~0.00

4.

2. Indira Sagar
Project

3. Omkareshwar
Project

Maheshwar
Project

S. Man Project

6. Jobat Project -

't.

779700.0U

142

779700.00

JI
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SARDAR SAROVAR PROJECT

(1) The Sardar Sarovar Dam proposed to be builtin Baroda
district of Gujarat will submerge a good humber of villages in
and around the reg.i.on.As many as .).93 villages, situated in the
three bordering districts of M.P. e.g. Jhabua, Dhar and Khargone
would be affected by this submergence.

It is expected that the village of Jalsindhi in district
Jhabua will be the first village to be affected by the
submergence in 1994.

The villages to be submerged in the second phase (1995)
are

(a) Dabhani, Silkada, Sakarja, Akadiya, Jhandana, Anjanwara,
Bhitada, Kakrana, Kakarsela, Bada Amba and Dubkhadda in
Jhabua district.

(b) Katarkheda and Dashana of Dhar, and

(c) Borkhedi and Bhavati in District Khargone

The third phase of submergence will take place in 1996.
The following villages would be affected :

(a) Roligaon, Kukadiya. Khundi and Kulwat in Jhabua district.

(b) Khalkhurda, Khalbujurga, Utawad, Pipari, panya, Dhajara,
Ghughasi, Tuwarkheda, Kuli, Kothandhani, Kari, Babultad,
Rijasan, Soundul in district Khargone.

Shariqpura, Ekalara, Morkatta, Ambli, Awalda, Kukara,
villages too will be submerged in 1996.

(2)
1997.

The rest of the villages would come under submergence in

Prior to the submergence of these villages, necessary
steps would be taken to safeguard the antiquities located in
these vi11ages- so that they would not get lost for ever.

To locate, save and protect the archaeological treasures,
situated in these villages a team of experts were sent by this

~department. They identified some 188 scattered sculptures and as
many as 37 important monuments. Listed at Annexure:

142
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Since the actual submergence will begin in stages from
1994 onwards, it was decided to collect all the 188 sculptures
from these villages and transfer them to the museums where
they w~ll be housed.

Likewise, out of these 37 monuments, only the 7 very
important monuments would be removed and transplanted to a
suitable place. But before doing so, video recording,
photography in situ as well as line drawings of all these 37
monuments will be done for a visual documentation for
posterity.
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PLAN OF THE SHIV TEMPLE

a
AT VILLAGE-ROLIGAON

ng, TEHSIL- ALlRAJPUR37
DISTT.

- JHABUAfor
0II)c..;

Total 18,20,000.00

TRANSPLANTA nON OF MONUMENTS

(S. S. PROJECT)

Shiv Temple Roligaon District Jhabua:

(a) Preparation of detailed at 60,000.00
drawing for the documenta

tion including labour
charges and stationerly,

(b) T & P like scaffolding and 4,80,000.00
other equipmets

(c) Shlfiting and proper erection 10,00,000.00

(d) Vldeography & photography 2,00,000.00
during and after work.

(e) Development of the site after 80,000,00
the work.

g
N-I00N-L

t=:.=

PLAN

Ii

0

0C\I

0..,.
-

0

..,.

8

FRONT ELEVATION

OFFICE OF THE COMMISSIONER

ARCHAEOLOGY & MUSEUMS

(M.P.) BHOPAL

PROJECT-SAROARSAROVAR
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KUKsH\ :~Ef\
~~~ \-I'''' INDEX

------ t(HARGONE OlSTT BOUNDARY -

TEH BOUNDARY •. -d',·
oDISTTH.a.

TEH.H.a .•

TRANSPLANTA nON OF KALANJESHWAR
TEMPLE SEMALDA DISTRICT: DHAR

(a) Preparation of detailed 60,000.00
drawings sketches and
work- Ing plan labours and
material including LJS

(b) Dismantling and proper 10,00.000.00
erection InCluding
trao.portation in colT)PLJS

(c) Videography and 1 00 000.00
pho\Ography in during the .•
work and after the work LJS

Total: 11.60,000.00

PlAN OF THE KAlANJESHWAR TEMPLE~
VILLAGE - SEMALDA

"r!HSIL - MANAWAR

DISTT - DHAR (M.P.)

(8.8. PROJECl);~-.~r
,-

!\

------

--.-- LlI'

7.25

~I

I 'I

i W~I""'D
Ii ,I I .

'~l I

I ill I I I
JiLl LL U __ J

STt~s:. PLAN

ill)
lor"

1C\i

i

i

SIDE ELEVATION
O;:FiCE OF THE ARCHAEOLOGIST

ARCHAEOLOGY &. MUSEUMS

LALBAG, INDORE (M.P.)

PR:lJECT - SARDAR SAROVAR

1:50

SCALE



.1PLE

PLAN

RATAlAM

•
DHAA

PlAN OF SHIV TEMPLE 'AT

VILLAGE - BARABARDA

TEHSIL - MANAWAR

DISTT - DHAR (M.P.)

, I=--.

\GANOH' .~ •

" WAN': - ~ -- •..•..
',,/ y----

" •••__ " J.. ,..,
: MANAWAR:' OHARAMPURI
t•• -

NARMADA RiVER-----
KHAAGoNE

--------------T !
•
•,III
,-

IIII------------ ...•

SHIVA TEMPLE BARDA DISTRICT - CHAR

(a) Preparation of detailed 60,000.00
drawing of plan inclu<ing
labours and material LIS

(b) Removal and erection 10,00.000.00
complete LIS

(c) Videography and 1.00.000.00
photography during the work
and after the work LIS

Total: 11.60,000.00
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J
( 0 ••••• 0.

~
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~

SIDE ELEVATION
OFFICE OF THE ARCHAEOLOGIST

ARCHAEOLOGY & MUSEUMS

LALBAG INDORE (M.P.)

I
11)1
'".,
.•... ,

I
I

•••••i
"

iT

PROJECT - SARDAR SAROVAR

ARCHAEOLOGIST
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PLAN OF BHAWANIMATA TEMPLE AT ~

VILLAGE - KHUJANWA i ~

TEHSIL - DJ-fARAMPUR' "" 1l"i1"DISTT - DHAR (M.P.)

II
•

B
[JI-1 YOI=={CjJ

j-==!J

1._&

~i:;[r
(a) Preparation of detailed 60,000.00

drawingsfor the documentation
including labour charges and
stationery.

(b) T & P like scaffoldingand other 4,80,000.00
equipments.

(e) Shiftingand proper erection. 10,00,000.00

(d) Vtdeography & photography 2,00,000.00
during and after work

(e) Dev of the site after the work. 80.000.00

Total 18,20,000.00

1
PLAN

~

r

t:::l:
(( {

tt=1

SIDE ELEVATION
OFFICE OF THE ARCHAEOLOGIST

ARCHAEOLOGY & MUSEUMS

LALBAG INDORE (MP.)

PROJECT· SARDAR SAROVAR

ARCHAEOlOGIST
1:50

SCALE

~~.~-------------
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LEAT

--
ELEVATION

PLAN OF JALESHWAR TEMPLE AT

VILLAGE - KHUJAWANA

TEHSIL - DHARAMPURI

DISTT - DHAR (M.P.)

Total: 11,60,000.00

Jalaleshwar Temple KhuJawana District· OhM

(a) Preparation of detailed 60,000.00
drawings plan including
labour and materials LIS

(b) Removal and erection 10,00,000.00
complete LIS

(c) Videography & photography 1,00,000.00
during !he work and after !he
work

o
<'!
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--.- .--------1

2.70X4.45
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I
.00 .0000-

IIl1.90X5.000

CD
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2.90

I
1.

2.85X1.55 o
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N

PLAN

OFFICE OF THE ARCHAEOLOGIST

ARCHAEOLOGY & MUSEUM~

LALBAG INDORE (M.P.)

PROJECT - SARDAR SAROVAR
Ir-
f

,

ARCHAEOlOGIST
1:50

SCAlE
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EQUIPMENT PROPOSALS FOR ARCHAEOLOGY AND MUSEUMS

Is.in lakhspurpose

l.

Air Cooler 0.30For office use

2 _

Electronic Typewriter0.30-do-

Hindi & English
3.

Photocopier(Modi)1.75-do-

4.

V.C.R. 0.75t
For Video

er.:

5.
Colour T.V. 0.21documentation6

0:;cassettes
Q.

6.
Telephone 0.30-do- ~

g,7•

2 Trucks & 15.00For collection/~

3 Jeeps

Transplantation....•

works

~
0~

Total

.18.11 III.

150



Tikho1a

Chame1i

Silkada (hi1kada)

Sakarja

Ku1wat

Sirkhedi(Chhotil

l\kadiya

Ja1sindhi

Jhandana

Anjanawara

Bhitada

Kukdiya

Kakarse1a

Bada Amba

Dubkhadda

Maha1agaon

1.51

5IUH)J~P S"ROVIl.P ppo,n~(-r

--..

~

1996-97

100000

Excavation Remarks

1996-97

3030000

Monuments for-•.
Transplantation
4- ("~O~+

en

Ib

8 91 () 1112

-- I
1993-94200000

3030000 1994-95

1994-95

2420000

100000

1995-96

1995-96

1210000

1000007

Work / ( ,-;~+
Sculpture for
Collections
~~-94 No~of

Sculptures

::s

6

Visual
1993-94

2012500.00 43960.00

.,~..

•.•·0
o ::s::s'-

Survey
1991-92

Proposed
Documentation

4

temple

Shiv

Shiv 'I'0mple

Name of
MonUMents
site

]

B'-F] ihatvi
Oistrict Jhabua

Kuk1at

Choti hatvi

Ni1me of thE'

Vi 11age

Sugat

KhIJndi

Tem]a

Behdwa

Kakrana

RoJigaon
Unha1a

'2

lq~

No.of
Vill

ages

Name of
the

Project-

1

Scicdar
Sarovar
Project

,.:",,*,
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1

6

13

1

6

7

8

7

4

4

23
2

7

5 6 7 8 9 --ro --- - - -11 - 12

Kalanjeshwar
temple

•• 34 ••

Gangali

M81angaon

K.atnera

Patwar

Gopalpura

Barada

Kawathi

Perkhada

Uradana

Khaparkheda

SARDAR SAROVAR PROJECT

Ra!'iwa

Jhargaon

Jaitpur •

Narayanpura

Kalyanapura

Rajpura

Mahapura

Ekalwara

Sarasgaon

Anchhada

Dangarapura

Gogawan

Semald<'\

District Dhar

Nagjhiri

Jalkheda Shiva Temple

.__ .--_ ..---_.,-~------------------------------ .

1 2 3 4

Name of No.of Name of the Name of Proposed work{~~~ Monuments for Excavation Reaarka
the village village Monuments Documentation Sculpture for Transplantation
Project site Collections ~ ~~

Survey Visual 1993-94 No.of
1991-92 19~3-94 Sculptures

....
tn
~J



I ---L----j---ShariapuraKotharaKharjanaKola'gaor.kawadaMalwadaRekCltiBadhwada~navareyaBajadiKatnera
KadmalaBabulgaonNawadpuraRohan<.1Amala

Baodl.

Vn",da DashaniKatar KhedaDasanaBhilsurDehar
Kikarwas
Dharamaraj

Nam(' of ~p-osed work lCc4.t Monuments for Excav~tio~ ~~-rks
Monumenls Documentat10n Sculpture tor ~rdn~plantation
,;itf' Collections -4 to.At

Survey Visual 1993-94 No.of
1991-92 199:-94 Sculptures

Shankar Temple

')

" ..
')

Shankar temple 'j
13

Muktishwar

8
temp e

•

12Y:i10'i 6 --~ 8 ~ld

..-'~..
SARDAR SAROV1\R PROJECT

Incomplete
temple

Narmadeshwar

temple

------------------------------ -------

Name of thf'

village
Name of No.of
the village
Project

•....

()1
(,j

~

-.

1
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SARDAI SAIlOVAR PROJECT

Mime of . No.of Name of the Name of Proposed work/~~ Monuments for Excavation Remarks
the village village Monuments Documentation Sculpture for Transplantation
Project site Collections .f. G...St-

Survey Visual 1993-94 No.of
1991-92 1993-94 Sculptures

1 2 3 4 5 6 7 8 9 10 11 12

•...
(JI
J)

:"-~

11t'i~~~" ~'.'i<-'-"

Kasta

Chhachhakuwan

Khapar Kheda

Kathora

Gehalqaon

KaronQiya

Batqaon

Sisgaon

Ma1wadi

Malakhada

Chandana Khedi

Nisarpur

Chikhilada

Khal Bujurqa

Lunhera

Morqarhi

Shahpara

Uchawad

Shala

Ga;ipurcl

S",lwada

Kathora

Bhavagaon

t':Lpaldaqarhi

Harahareshwar,
Ni1kantneshwar
Pasupatesnwar
and Shiva temple

Rock cut
sculpture (9)

"

3

4

1

8

5

2

4
9

,1

I 'I

f;

r
;~
~
t'
S'

~

tt·

~--

~

f
~

f

r
f,

f
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SARDAR SAROVAR PROJECT

Documentation
Proposed

.' ,l
1.,
.:~

Name of No.of

the village
Project

Na",e of the

village

Name of
Monuments
site

Survey
1991 92

Visual
1993 9<1

work •.... ,
Sculpture for
Collections
1993 94 No.of

Monuments for Excavation RemarKs
Transplantation,~, ~.-~(

~,

I 2 3

Guleti

Beganda

Khalkhurd

Dharampuri

Sulgaol.

Khat;adgaon

Nimbola

Hatnawar

Khujawa

4

Rockcut cave

Shiv temple
Bhawanimata
Jalaleshwar
Somesva_
Nilkantheshwar

temple !.ife size
sculptures

5 7 8

22

9

3

10 11 12

•
1

"

'''"'

Lakhangaon

District Khargone

Gajnera

Piplaj

Ghugasi

Jamada

Kalyanpura

Chhl.paKhedi

Badwani ('rown)

Del.alda

Utawad

iCe~'-

4

."
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SARDAR SAROVAR PROJECT

1 2· 3

Excavation RemarksMonuments for
Transplantation
1( <- ,"~

Visual
1993-94

5

survey
1991-92

,
Proposed work .(#,~~.

Documentatlon SCulpture !nr
collections
1993-94 No.of

sculptures

6 7 B 9 10 11 1~I4

Name of
Monuments
site

Name of the
village

Name of No.of
the village
Project

Bhamti

Pipri

Dhanora

Khedi

Dhnjara

Gh'Jgasi

Tuwar Kheda

Kuli

Kotbandhan]

Kari

Sang<lon

Babultada

Bhadal

Borkhedi

••

Jangarwa

Kasarawad

, '

Pichhodi

Ghathadya

Kathora

Bijasan

Bhawat

sondul

Ekalara

Morakatta

Amlali

I ~

",walda

Kukara

.;:.:-.
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SARDAR SAROVAR PROJECT

the village

Project

2 -~

-Sagaon
PiplodPendraNandgaonBhilkheda

Bagud

SanderaMandwadaRahedakotalakhangaonPipa1yaTakyapurChichliNim1ayBaradaGawa1aNa\vadato1 iKhedi KhurdMehgaonNandgaonRaswaChainpuraMohipuraFi1nyaBrahmangaon

6 711--- 9 10 11 12

Excavation RemarksMonuments for

Transplantation

~ c.."M-

Excavation

157

"t,

Proposed work (~A+
Sca1pture for

Collections
1~~j-~4 NO.Ot

Sculptures
Visual
1993--94

Survey
1991-92

5

Documentation

4

Shiv temple

Shiv temple
Shukleshwar

temple

Name of

Monuments

site

Cenotaph of
Uday Singh

Name of the

village

No.of

I

I'lameof

$

.. '..•

I
~
1i
J

•
i
1

'd~
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SARDAR SAROVAR PRoJECT

Proposed
Documentatr"on

Name of -No.or

the vi11ag"
Project

Name of the

villagl:'

Name of
Monuments
site

Survey
1991-92

Visual
1993-94

worle CeAr
Sculpture for
Collections
1993-94 "o.of

Sculpturas

Monuments for

Transplantation
.f ~+-

EXCiwation RemarKs

r- 2 ---~r--- 4 5 6 7 8 9 10 11 12

1- ~

Lohara

Viswan<lthleheda

Mel10rial of

Mohan SinghGawla PichholaDatwadaGolataKesharpuraKirmohiBhatbadya
.... (.J1

AwaU
CO Rahmanpura

Bhoyend_Khal t<hurdKhal bujurgaAlebarpuraBa1gaonChichaliDhallehedaAdalpura

Shiv(7)
Siddeshwar tempI

Jalanpura Nl'lw~d.••todi

('\l'\n~l'Iv"rt"mpl~

Kathora Ghi'tbi'\dya, , f.'-f

Excavation

.. ,.""
J "" ••

JI
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StagE" I : Estimate for Excavation in villages which are coming
~nder submergence area in

SARDAR SAROVAR PROJECT

Sr. Details of
No. work

No. LxBxH Qty. Unit Rate Amount Remarks

1 2. 3. 4. 5 . 6. 7. 8. 9.

1. Excavat:.on
in vi11dge

5 L.S. 5 Nos No. 100000 500000.00

Total :

Rupees Five Lakh only

159

5,00,000.00
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Abstract of the estimate for the Shifting of sculptures
and transplantation of monuments which are coming under
submergence area ~n the Sardar Sarqva~ Project.

Sr.No. Sub-head of work/item Amount

1. Development of land, where sculptures 2,17,89,400.00
to be shifted l/C construction of
museum buildings

2.

3.

4.

Shifting of loose sculptures

Transplantation of monuments (7)

Documentation (Videography)

43.960.00

96,90,000.00

20,12,500.00

5. Tools and plants like scaffolding
and other equipments

15,60,000.00

6. Establishment Expenditure 44,33,000.00

7. Excavation in villages 5,00,000.00

Total : 4,00,02,860.00

(Rupees Three Crore Sixty Five lakh Thirty three thousand Five
hundred and Sixty only)

Estimate for Documentation & Transplantation of
monuments and sculptures which are coming under submergence area
in Sardar Sarovar project

Establish-EKcavatio:
ment arrount
Expendi- Rs.
ture
Rs.

Docurren
tation
arrount
Rs.

T & Plant Develop
arrount ment of
Rs. land &

cost of

nulSeum

brilding
Rs.

43960.00 19690000.0012012500.0011560000.00121789400.0014433000.00500000.00
I

Sr. SculptureTransplan
No. shifting tation

arrount arrount
Rs. Rs.

1.

G. Total 4,00,28,860.00



••43••

Estimate for Film Documentation under
Sardar Sarovar Project

(Through M.P.Film Development Corporation)

Sr.No. Particulars

1. Stock

2. Equipments

3. Daily expenses, Wages, Food,
Travel, Transports etc.

4. Sets, Locations, etc.

5. Personnel, Scripts, Cameraman,
Narrator etc.

6. Music

7. Post production charges
(Editing, Special, Affect etc.)

8. Casual Expenses

Amount

3,50,000.00

2,00,000.00

4,00,000.00

Nil

4,00,000.00

1,00,000.00

2,25,000.00

75,000.00

9. Supervision charges of Corporation
Total :

2,62,500.00
20,12,500.00

(Rupees Twenty lakh Tweleve Thousand and Five Hundred only)
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ESTABLISHMENT UNDER SARDAR SAROVAR PRo.JECTCJ~SS -

I
,.-l. Project Officer 1

2.

Project Engineer 1

wASS - II
1•

Curator 1

CLA..SS- III
-

Technical Assistant 5
J.. •

2.

,Video Librarian 1

3.

Accountant 1

4.

Upper Division Clerk 1

5.

Lower Division Clerk 1

6.

Driver(Heavy Vehicle) 1

7.

Driver (Light Vehicle) 5

~LASS - IV
l.

Cleaner 2

2 .

Peon 10

3.

Care Taker 4

~,

Sweeper
1

Total

. 35 Posts.

-
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ESTIMATE OF OFFICE EQUIPMENT FOR

ARCBAEO~Y UNDER SARD~ SAROVAR PROJECT

1. Desk Top publishing unit comprising of.

(a) PCL chise PC/AT -386

CPU - $30386 EX

Clock Speed - 2S MHh

RAM - 2 MR

FDD - lxl.2 MR

HDD - lx4 MR

Monitor :-14" Softwhite GGA - MGA with Card

Keyboard - 101 keys

Ports - 2 serial and parallel

MOUSE - witty Mouse

MS DDS Ver 5.0

(b)

(c)

(d)

LASER printer (Non Post script)
Hewlett packard HP Series IV p
2 MB RAM, 300 DPT, 4 PPM

Hindi DTP Software

VENTURE Publishing Software 3.0
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Rs. 97,000.00

Rs. 22,500.00

Rs. 45,000.00



Upper Div. Clerk 950-1530

Upper Div. Clerk 1150-1800

To control the
Museum activities
and display of
sculptures there
in

To conduct the
official work
i.e. correspond
ence filing etc.

For Video Lib~

To conduct the
office work

To handle all the
project work of
project

Purpose

For 1:echnical
control over t~e
work in transplan
ting the
monumen~prepar
ing the models &
building up the
museum building
and display work.

Qual ification

M.A.in Ancient
Ind.His.Cul. &

Archaeology with
experience of 10
years

71040.00

Total

180.0C

C.A.

300.00

C.C;A.

••46••

164

1956.00 300.00 180.00 33180.00

1956.00 300.00 180.00 23298.00 H.S. and Hindi
Typing passed

3516.00 300.00 180.00 52308.00 M.A. Ancient
Indian History,
Culture and
Archaeology

1956.00 300.00 180.00 27690 H.S. and Hindi
typing passed or
Graduate

4680.00 300.00 180.00 71040.00 Degree in Eng.
with experience
of 10 years

H.R.

4680.00

13944.00

9462.00

29880.00

21912.00

11454.00

29880.00

D.A.

16800.00

26400.00

11400.00

36000.00

13800.00

36000.00

Pay

(inKs.)

ES'l'IMATE FOR SALARY OF STAFF OF NARMADAPROJECT FOR THE YEAR 1993-94

1

1

1

1

No.of
post

1.

1400-2340

3000-4500

4;200-4000

Scale

\/1.deoLibrarian

Name of Post

CLASS III

CLASS I

CLASS II

Project Engineer 3000-4500

Project Officer

Curator,

'I

'J
:f

'~

I~l
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Name of Post

ScaleNo.ofPay D./'>..H.R.C.C.A.C./'>..TotalQualificat.ionPurpose
post

(in RIo)

Accountant

1200-2040114400.0011952.001956.00300.no180.0028788.00!I.S.S. AccountsTo look after the

Training passed

account of the
with 3 year

project work.
experience

Technical Asstt.

1600-2720596000.0079680.0017580.00 1500.QO 90C.00195660.00 M.A.(Anc~entTo prepare the
Indian Hist.or"y

reports of the
and Archaeology

project and
studying ofmonument. S~~lp-

ftures and display

t

etc.

Driver (Heavy)

U50-1800113800.0011454.001956.00300.00180.0027690.008th Pass withTo drive the
licence

heavy vehicle
't,

like truck

Driver (Light)

9')0-:'530557000.0047310.0097"0.001500.00 900.00116490:00 8th pass withTo drive the
licence

light vehicle
like jeeps

Cleaner

750-945218000.0014940.002352.00600.00360.0036252.00Vth passedTo assist the

Driver of heavyvehicle

Peon

750-9451090000.0074700.0011760.00 3000.00 1800.00 181260.00 Vth passedFor official work

Care Taker

750-945436000.0029880.004704.001200.00 720.0072504.00Vth passedTo look after the
museums

Sweeper

750-94519000.007470.001176.00300.00100.0018046.00Vth passedFor museums work

Grand Total

474600.00393918.0070008.0010500.00 6220.00 -

Ib5
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INDIRA SAGAR PROJECT

Under this project, the Indira Sag-at' Dam wou~d b~
constructed at a place called Punasa in distridt Khandwa. As a
result of the construction of this dam, as many as 254 villages,
5ituated in Khandwa, Dewas and Hoshangabad districts of Madhya
Pradesh would be affected and come under submergence.

Since all these villages contain various antiquities, a
team of officials was sent by this department to survey the
region ~horoughly. A good number of stray sculptures, monuments
and archaeological sites were noticed by this team.

It '-Tas decided that as many as 132 sculptures would be
collected f~0m this region and would be kept and exhibited in the
proposed Narmada Park) local museums and State ITIlSQ'UPA, Bhopal.

T~e team had spotted out some 35 monuments, but a careful
scrutiny reveals that the monuments as they stand in partial
Submergence zone would not be affected by water, yet steps have
been taken to record these monuments. Thus, video filming along
\Ii th photography and line drawings of all these monuments would
be undertaken.

Apart from this, the prominent archaeological site of
Khedinema, situated in Hoshangabad district would be excavated by
this department.

A list of villages that would be affected and the plan of
a~tion is appended herewith.
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Upper Div. Clerk 950-1530 To conduct the
official work

i.e. correspond
ence filing etc.

To conduct the
office work

For Video Lib~ry

To control the
Museum activities

and display of
sculptures there
in

To handle all the

project work of
project

Purpose

For technical

control over t~e
work in transplan
ting the
monuments prepar
ing the models I
building up the
museum building
and display work.

Degree in Eng.
with experience
of 10 years

Qualification

M.A.in Ancient
100 .His. CUl. &

Archaeology with
experience of 10
years

71040.00

71040.00

Total

180.00

180.0C

C.A.

300.00

300.00

C.C;A.
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1956.00 300.00 180.00 33180.00

1956.00 300.00 180.00 23298.00 H.S. and Hindi

Typing passed

1956.00 300.00 180.00 27690 H.S. and Hindi

typing passed or
Graduate

3516.00 300.00 180.00 52308.00 M.A. Ancient

Indian History,
Culture and

Archaeology

4680.00

H.R.

4680.00

13944.00

9462.00

29880.00

21912.00

11454.00

29880.00

D.A.

16800.00

26400.00

11400.00

13800.00

36000.00

36000.00

Pay

(in Rs.)

ESTIMATE FOR SALARY OF STAFF OF NARMADA PROJECT FOR THE YEAR 1993-94

1

1

No.of

post

1

1

1

3000-4500

1400-2340

3000-4500

4~00-4000

Scale

:"":?"

\/1.deoLibrarian

Upper Div. Clerk 1150-1800

Name of Post

CLASS III

Project Engineer

CLASS II

Project Officer

CLASS I

Curator /

;1

"I

If

."~
l
ili
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Name of Post

ScaleNo.ofPay D.A.B.R.e.e.A.e.A.TotalQualificationPurpose
post

(in R).)

Accountant

1200-204v114400.0011952.001956.00300.no180.0028788.00!l.S.S. AccountsTo look after the
Tralninq passed

account of the
with J year

project work.
experience

Technical Asstt.

1600-2720596000.0079680.0017580.00 1500.00 90G.00195660.00 M.A.(AnclentTo prepare the
Indian History

reports of the
and Archaeology

project and
studying of

t
monument. Sc·.lp- tures and displayetc. t

Driver (Heavy)

1150-1800113800.0011454.001956.00300.0018lJ.0027690.008th Pass withTo drive the
~.

licence
heavy vehicle

'l
like truck

Driver (Light)

9'>0-:'530557000.0047310.0097"(1.1)01500.00 900.00116490:00 8th pass withTo drive the
licence

light vehicle
like jeeps

Cleaner

750-945218000.0014940.002352.00600.00360.0036252.00Vth passedTo assist the
Driver of heavyvehicle

Peon

750-9451090000.0074700.0011760.00 3000.00 1800.00 181260.00 Vth passedFor official work

Car~ Taker

750-945436000.0029880.004704.001200.00 720.0072504.00Vth passedTo look after the
museums

Sweeper

750-94519000.007470.001176.00300.00100.0018046.00Vth passedFor museums work

Grand Total

474600.00393918.0070008.0010500.00 6220.00 -

1t,5



Name of No.c·f
the villaGe
Pro J'?C't

!-\i1dilkp"r,i'lr

Excavation Remarks
~

Excavation

1993-94
•. 100000.00

Monuments for

Transplantation

4

14

18

8 -9-----ro 11 127

1994-95
J45CJO.OO

wO'(k I Ca.•.~~
Sroulpture for
Collections
~o4 No.of

Sculptures

(;

V_l ~;u--jl

19(!3-'J4

1994-95
2501250.00

3
71825111
J
")

-'
22363
17
Ic,4'"

167

SAGAR PROJECT
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INDIRlI

C
.J

Proposed

1995-96

Documentation

Surv"y
1991 - 9;'

4

Sh.iv Tem?le
Thakur Terr.ple
r~emorial of a
Saint, (.,hat

Rilm Temple
Ruined Temple
Ruined Temple
Shiv Temple
Memorial of

SingaJi

Tomb

Riddesh2ra temple 1991-92
Tombs (6)

Name of
r·1C'tlllments
sit,.

Ram Temple

chi\' Temple
Ghat
lIharl'1a~hala

4 ~,(>

3

H',~ld ll,;~

~;;l;-.=tnpuri

Ci\ ii\1l1 >111

N i 111.11\1 'III

Niwad,l

Mand1!"shwar

KurlC;i9aon
Chal1c'cl
Khucllyamal
Dhar.ikotla

SinGa~)i.maf)

V] J 120(>

N;jf'"\( (,[

,-,,0';"'1 t

DClngarkhedi

Khedlnama

HirafJur
Naqawan
Uchan
Uddhal
Nimkheda

JhanJari
Karanpura

Pokharni
khardana
Jahlwa
Kakarda
Bichhola Shukla
Iderba
Turnal

754

I

Indird

Sagar
ProJect
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INDIRA SAGAR PROJECT

Name of No~r

the village
Project

Documentation

9 10 1.1 -n

Monuments for Excavation Remar~

Transplantation ~~.

B7

Proposed work 7(1:'•.•• 1::
Sculpture for
Collections
1993-94 No.of

Sculptures

~

"'isual
199-,··94

0,

Survey
1991-92

~

Nam(> of
MQllU~ents
site

Name of the

vi11agr>

3;>1

~

BhoJkhedi
Ro1as

Nayapura
katbawi1ri
Khan.;a
\o:hlldia(eir)
Gur,nor
Gullas
Gchugaon (Kalall
Gehugaon (Khllrd)
Ghisor

vch\Jgi1on (Khllrd)
Ghisor
Chich

ChM1pa (kala)
Chhirewa
Chhllchre1

Jargn0n
Jamunia

Jaitpur (Khurd)
Najarpura (R)
Nawal

Nagpur
Naoghnt
Birguriya (Mal)
Birguriya (Theka)
Pawil1i.

Pangri ya
Patakha1i
Pandiadeh (Pareda)

Pipa1ia Singaji (Theka)
Pip1ia Singaji (Mafi)
Panghat (khurd)
Panghat (kala)
F0fria (Khllrd)
Ba1ri
Bandnania

Bichpuria
Bija1pur (Kala)
Bijalpur (Khurd)
Billod
Bir

16·9

12
2
2
1

"..

- "" '~""""'-----



Name of Nn.of

the \/illagc
Projc>ct

Borkhera (Khurd)
Tipras
Pipliachor
Surlaya
Magardi
Karandamafi

Daiyat
Jamoti •
Amoda

Gulgaon (R)
Gulgaon (Mafi)
Chiktikhal
Jamkota

Baldawa-Dongari

Balwada (M)

Bangarada
Banjari
Bhogani
Bedni

Bijora (MafH
Junapani
Khamkheda
Purni
Richimafi

Surgaon
Piplani
Harsud (Town)
Anjania
Abhawa
Undawa
B01"khera (Mafi)
Maula

Regwan
Sektapur
Subhanpura
Segwan
Songpura (Mal
songpura (Khurd)
Somapura

1L

ExcavRtion Rcmill k,
, . ,.<.t

Monuments for

Transplantation

8 9 lOTI

2
4
5
3
5
10
3

16q

7

work '( "t

Sculpture for
Collections
1993-94 No.of

sculptures

~;

Visual
1993-94

6

.. ~l ..

INDIRA SAG1\R PROJECT

Proposed
Documentation

Survey
1991-92

54

Name of
~'onuments
site

j

nar(' of the

villilge

Pi ,.

21



I2"

Excavation ReMarKS
c•.•.t

-Monumentafor
" r (illav 1Alita t 1111l

17,-,

Amakhal
Igaria
Imlani
Undel (MafiO
Karoli
Kasrawad
Kashipura
Kuksi
Kukdal
khutia
Gurawan
Gehalgaon
Gondikhera
~ambhir (Cir)
Charkhera
Chandgarh
Chich(R)
Chhalpa (khurd)
Jdtam
Jaitpur (I(ala)
Jogibera
Jhaga1:ia (R)
Jhagaria (R)
JhingaJarh
Titwas
Dantha
Dabri
Don9
Darkhera
Tornia
Dagarkhbri
Dinkarpura
Dewlan
Dhanwani (Theka)
Dhanoria
Dhanwani (Mafi)
Nawalpura
Nand9aon (R)
Nand9aon (Khurd)
Nandgaon (Loharpur)
Palani (Mal)

pratappura

•• 52 ••

INDlltII SAGAR PROJBC"l'

~ Proposed worK -~pJvumeptlil ~f)1l . ~C'ulplure or
. Collectioas

SU~~~ Visual 1993-94 No.of
1991-92 1993-94 Sculptures

2 3 4 5 6 7 8 9 10 11

:-.;;'.

1

Rimo of "J07Ot' Nall'4t d th. Millie of
the village vlll~~e MonUMents
PrOject site
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IRDlRA SAGAR PROJECT

Excavation Remar~
c.,."t

Monuments for
Transplantation

Visual
1993-94

Survey
1991-92

Proposed work f~
Documentation Sculpture for

Collections
1993-94 No.of

sculptures

Name of
Monuments
site

Name of the

village
Name of No.of
the village
Project

I L---j 4

Parr.akherl

Pip1aniFefria
(kala)

B'irgaon
(R)

BarkhaliaBargaon
(Mal)

,
Bawangaon

,
Barur, Bediaj

f

Borii j Boribandri
1 Bathia(khur-d))

,1 ohagwanpura

I

Bharadi
Bhawar1iMo1oadMugalj

Mohania(khurd)~ Mohania (kala)

,I

Rewapur
Lachhora~

Loharpur (Mal)~
Santri

J Sindhkhera, I Sirwadia
SernrurSeldhal

Sodia
1 Sonpura(Khurd)

1

SomgaonSeewar

I
Hatnoria

DarkaliBakapalasMorud, Mathni,
} DurjanpurUnwanKachbediKaliAaray

5 ------0 - 7 -8--- 9 ---rn 11 12

171



1 ~-~~~ 11 -11-9 -10

MOnuments for Excavation Remarks
~ransp1antation ~~

8

Visua~
1993-94

.. <;4
INDIRA SAGAR PROJECT

, i72

Survey
1991-92

Documentation
Name 0
Monuments
site

.-. -- -- -- 5 -- 6-- - ----,

Go1a
Joga khurd
Jhana
Deopur
Dhanwada
Nagawa
Neemkheda (Ma1)
Pacho1a
Bamangaon
Bichpuri Seth
Bibhpuri Chatlki
Bichola (R)
Bichola (5)
Bichola (TO
Bichola (M)
.Bhamari
Bhortax
Bhimpur
Bhaiswara
Manoharpura
Mohandgaon
Malpani
Ratalatai
Latia
Saktia
Salyakhedi
Siralia
Sigon
Surjana
Hunifabad
Joga Kala
Jinwani
Banasa
Bhomer
Dhali
Fategarh
Golpura
Harja
Khapras
Kharia
Kitia
Kothara

Name of No.of Name of the
the village village
Project

1,
~
.~,

t

r"i'

,. ,

:L-:j~ .
1'\ '.. ~..~ --~-'



l~ 2 3 T 4 5 6 7 8 9 -10 - IT----~~--

Namei:ir No.of Name of the Name of Proposed work / C.:Dat:- Monull'ientsror Excavation Reilarks
the village village Monuments Documentation Sculpture for Transplantation Ga&~
Project site Collec"tions

Survey Visual 1993-94 No.of
1991-92 1993.94 Sculptures

'{

" ..

173
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IRDIRA SAGAR PROJBCT

Mangardi
Namanpur
Nimlaya
Pokhar khurd
Rohania
Sullar
Gajanpur
Tamar khan
Daiet
Nayapura
Nawada
Mail Piplya
Bijwada
Mirjapur
Surnal
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..•

Estimate for'Film Documentation under

Indira Sagar project
(Through Film Development Corporation)

Sr.No. Particulars

1. Stock

2. Equipments

3. Daily Expenses, Wages, Food
Travel, Transports etc.

4. S2tS, Locations, etc.

5. Personnel, Scripts, Cameraman,
Narra t:.'retc.

Amount

4,30,00.00

2,45,000.00

5,00,000.00

NIL

5,00,000.00

(Rs. Twenty Five Lakh One Thousand and Two Hundred Fifty only)

6. Music

7.

8.

8.

1,25,000.00

Post production charges 2,75,000.00
(Editing, Special, Affect etc~)

Casual Expenses 1,00,000.00

Supervision charges of Corporation 3,26,250.00

Total: 25,01,250.00

Jt

II
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ESTIMATE FOR INDIRA SAGAR PROJECT

Sr.No. Particulars

1. Transplantations shifting of
Monument

Amount

2.

3.

Documenta.tion

Shifting of Sculptures

25,01,250.00

34,500.00

4. Tools and Plant
Amount

5. Development of land and
construction Museum building

6. Establishment expenditure

7. Excavation Amount

Total :

1,00,000.00

26,35,750.00

.p.

Transplan-Ooc:uitentatiCXlShiftingToolsDev .of land Estab-ExcavatiCXl
tatioo

of Scul-andand oons-lislTnentJWt.
shifting

pturesPlanttructionexpen-
of

Amt..Museumditure
tronument

Wilding

l.

2.3.4.5. 6.7.

25,01,250.00 34,500.00

Total : 26,35,750.00

175

1,00,000.00
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OMKARESHWAR PROJECT

--

••58••

During archaeological survey of the concerned region, the
team had noticed some 85 stray sculptures and 11 importantmonuments.

The proposed Omkareshwar Dam would be built at a place
called Omkareshwar in Khandwa district of Madhya Pradesh.

After the completion of this darn, some 30 vil1-'~s,situa~~d in the districts of Khandwa and Dewas, wOul~be
submerged.The listof these villages is attached herewith.

It was decided that a complete collection of all these
sculptures would be done by March# 1994. They would be housed in
the proposed Narmada Park, localIlIlSelIllSand statef.t1seum, ~.

Out of these 11, 2 monuments have been identified for
shifting and transplantation to a suitable place. But, before

doing so, all the monuments would be properly photographed, theirline drawings would be prepared and for keeping a live record for
the future, the video shooting of all these monuments would beundertaken.
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OMP\ARESRWAR PROJECT
••

~ TO Tr-----n

t~.lm" c,f the
vi] 1 iwe

Name of ---- ---~- Proposedworl<~.---- -- Monuments for ExcavatTonRemarks
Monuments Documentation Sculpture for Transplantation C~e
site Collections

Survey Visual 1993-94 No:Of
1991-92 1993-94 Sculptures

1 2 3 4 5 6 7 8

Name of No.of

the village
Project

1
11
1

1

1
1
11
1

'<-.

38

6

11

2

10

2

4

1225500.001995-96

779700.00

1991-92

\

(Badi) Shiv Temple

Renuka temple

Kuber Bhandari
temple

Satmata temple
Cenotaph
Cenotaph
Shiv temple on
hillok

Pashupathinath
Temple Shiva
Temple Garhi

Shiva Temple

Rlchphhal

Tonki

Godarpllra

Sailani
Cenoti'lph

Premgarh
Ekhand

Ghogha1gaotl

Kelwa Khurd

Panthiya
(Sailani)

Sukwa

Gunjari

Bhilaya

Paladi

Indhawadi

Gala

Shaktapur

Kelwa Buzurg

Harbanshpura

Temacha

Takari

Omkareshwar
Project

177



2 . - 3 4 5 6 7-------g

,

Excavatlon Remal'."
l, .•.,*

IY-- --12109"

Monuments for

Transplant3tlon

..

work ''-,.,',l
Sculpture for
Collections
1993-94 No.of

Sculptures

PROJECT

Visual
1993-94

• •60 ••

OMKARESHWAR

Proposed
Documentation

Survey
1991-92

Name of
hJnuments
site

Karoli

i78

Bhetkheda

Nayapura

Dharadi

Karnankheda

Devaghiri

Kothneer

Name of the

village:

Raltlpura

'lSemali

.Guwadi

of l~o.of

village
ect

•

,;;1.• ,"'-~'.".,:,," '



TRANSPLANTATION OF MOMUMENTS

PLAN OF THE SHIV MANDIR AT

VILLAGE - PANTHIYA

TEHSIL - KHANDWA

DISTT. - KHANDWA

60,000.00

80,000.00

18,20,000.00

4,80,000.00

10,00,000.00

2,00,000.00

(a) Preparation of detailed drawings for the
documentation including labour charges and
stationery.

(b) T & P like scaffolding and other equipments.

(c) Shifting and proper erection

(d) Vldeography & Photography duringand after
work.

(e) Oev. of the sits after the work.

Total

PLAN

II
..•.

ELEVATION
OFFICE OF THE ARCHAEOi.OGIS1

ARC-H"b ..•;.OGY & ML.;~El;MS

IND~)RE ~)IVISION(MP \

OMKARESHAWER-PROJECT

ARCHAEOLOGIST DRAUGTSMAN SCI.LE 1!>:J
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Satmala Temple, 5allanl, District· Khandwa

(a) Preparation of detailed 60,000.00
drawings for the documentation
includlng labour charges and
stationery.

(b) T & P like scaffolding and other 4,80,000.00
equipments

(e) Shlftmg and proper erection 10,00,000.00

(d) Vldeography & photography 2,00,000.00
during and after work

(e) Dev of the site after the work. 80,000.00

Total 18,20,000.00
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Estimate for Film Documentation under

Omkareshwar Project

(Through M.P. Film Development Corporation)

Sr.No. PartiLu1ars
1AT

l.
2.

3.

4.

5.

6.

7.

8.

9.

Stock

Equipments

Daily Expenses, Wages, Food
Travel, Transports etc.

Sets, Locations, etc.

Personnel, Scripts, Cameraman,
Narrator etc.

Pc~t production charges
(Editing, Special, Affect etc.)

Casual Expenses

Supervision charges of Corporation

Total :

Amount

1,35,000.00

0,77,000.00

1,54,000.00

NIL

1,54,000.00

0,38,000.00

0,90,000.00

0,30,000.00

1,01,700.00

7,79,700--.00

:50

Rs. Seven lakh Seventy Nine Thousand and Seven Hundred only)
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ESTIMATE FOR OMKARESBWAR PROJEC'l'

Trallsplantation shifting of
monument

Documentation

Shifting of sculpture

Tools and Plant
Amount

Development of land and
construction Museum building

Establishment expenditure

Excavation Amount

Total ;

36,40,000.00

7,79,700.00

25,500.00

44,45,200.00

Transplantation Doc\.lrrenta-ShiftingToolsDev.of landEstab-Excavatioo

shifting of

tionof& Amt. and oonst-lish-Amt.
ItOl1UI'l'¥::mt

sculpturesructiooment
Museum

Expen-
OOilding

diture

l.

2.3.4.5. 6.7.

36,40,000.00 7,79,700.00 25,500.00

'lbta1 : 44,45,200.00

•
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,'" MAHESBWAR DAM PROJECT

The Maheshwar Dam would be constructed at Maheshwar in
the district of Khargone.

An estimated 54 villages would be affected by this dam.

A survey of all these villages was undertaken by the
officials of this department.

In the course of the survey, they have noticed some stray
sculptures and 11 monuments.

On the basis of the survey report it was decided that
though few all these sculptures would be collected by this
department.

It was also decided that no shifting of any of monuments
would be undertaken, but for keeping a permanent record for
future, video recording of these monuments would be undertaken.
Also general photography and line drawing of these monuments too
would be prepared.

An annexure of the villages to be affected by the
construction of the dam, and plan of action, isattadhedherewith.
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MAHESHWAR PROJECT

"""-
Excavation Remarks

(' ( ,,J.. f
Honuments for
Transplantation

Name of
Monuments
site

Name-of the
village

Proposed worY I '-0bf:
Documentation Sculpture for

Collections L

Survey Visual 1993-94 No.of'
1991-92 1993-94 sculptures

1 2 3 4 5 6 7 8 9 10 11 12

Name-of ~-No~of
the village
Project

Maheshwal
Project 59 Peet Nagar

Belsar

Vimaleshwar

Raver

Mardana'

Teli Bhatiyana

Bakawa

Nagawan

Bhamipura

Chirakhan

Bahegaon

Khegaon

Chandreshvara
Temple

Temple

-Ram Mandi
Kaleshwar
Temple runis
of the palace

Tomb

Shiv temple

Memorials of
3 saints

Tomb

Shiv temple
Ancient temple

1991-92 1996-97

779700.00

Sejagaon

Peetamali

Am1aya

Saravatta

Telyan

Sitoka

La1pura

Teemar

Masuda

Ramgarh

Moralla
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""'''ESRWAR PROJECT

Name of No.of Namp of the Name of Proposed work ICo~~ Monuments for Excavation Remarks
the village villaor Monuments Documentation Sculpture for Transplantation C't''''t-

Project sitp Coll~ctions
~urvey Visual 1993-~4 No.of
1991-92 199~-9~ Sculptures

,
1 2 J

1<1I'tghrtd",

ChandipUTll

Fatepur

I<hedi

Kunda

Kundy;,

Nimgul

BhaggilpIJra

Shivar'ampura

Lecl1a

Malgaon

Naharkheda

Kayatkhedi

Taksar

Navaghatkhedi

Semarla

Kathar

Pandhalc

Umatti

Mehtakhedi

Dhamparia

Kapasthal

Badi AU

Mortakka

Jalkheda

<1 5 6 7 8 9 10 11 12

"

•• 1PS
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MAHESHWAR PROJECT

"

Documentation
ProposedName of No.of Name of the

the vi)lagc villagc
Project

Name of
Monuments
site

Survey
1991-92

Visual
1993-94

work "~<..t.t
Sculpture> fOL"
Collcctions
1993-94 No.of

Sculptures

Monuments for

Transplantatlon

Excavation Remarks
c£ ,i~

1 _uu 2 3 4 5

Kakariya

Khedi.

Mustiya

Ja1ud

Su1gaon

Pagharad

Patharocl buzurg

Ghuvtya

Gangathkhedi

6 7 8 9--~LO - 11 ·12

18b
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Bstblate for Pilm Documentation under
JlabeshwarPr~ject

(Through M.P. Film Development Corporation)

Sr.Ro. Particulars

1. Stock

2. Equipments

3. Daily Expenses, Wages, Food,
Travel, Transports etc

4. Sets, Locations, etc.

5. Personnel, Scripts, Cameraman,
Narrator etc.

6. Music

7. Post production charges
(Editing, Special, Effects etc.)

8. Casual Expenses

9. Superviaion charges of Corporation

'rotal I

Amount

1,35,00.00

0,77,000.00

1,54,000.00

NIL

1,54,000.00

0,38,000.00

0,90,000.00

0,30,000.00

1,01,700.00

7.79,700.00

,.

(Rs. Seven Lakh Seventy R1ne Thousand and Seven Hundred only)
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ESTIMATE !'OR MABESIIWAR PROJBC1'

Transplantation shifting of
monument

Documentation

Shifting of sculpture

Tools and Plant
Amount

Development of land and
construction Museum building

Establishment expenditure

Excavation Amount

Total:

7,79,700.00

7,79,700.00

Trnasplan- Documentatioo
rtatia1
shlfting
of rralunent

Shifting Tool &

of sculp- plant
ture Amt.

Dev. of land
am oonst
ructioo
~

OOildi.ng

Fstab- Exoavatioo
llsbnent Annmt
expendi-
ture

1. 2.

7,79,000.00

3. 4. 5. 6. 7.

Total : 7,79,700.00
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MAR PROJECT

It was decided to construct the dam of Man in the

village of Jeerabad in Dhar distr.ict of Madhya Pradesh. When

completed, this dam would afff"t'!tIi villages situated in the

district of Dhar. Though none of these villages would be wholly

SUbmerged, an arc~aeological t~am was sent by the department to

assess the archaeological treaf;ure. But except the memorial

pillar stones related to the life of the local tribals no other

archaeological treasures have been located. We enclose a list

of thp.villages coming under this project.

189



J

J
'i1I,i

12

Excavation ~erearks
c...:..At-

Monuments for

Transplantation

7 8 9 10- 11

,work (('a.6~Sc~lpture or-----
Colle:::tionr
1993-94 N~.uf

Sculptures'

Visual
1993··r. 4

MAlI PPOJFCT

r·.J~ '~!!'l'
19,:-11]

_________ ~opo;;~d
Docur.lentation

Name of
Monument,
s.ite

District - Dhar

••72••

'l,Bhuwada

'Oevipura

Bhurkuwan

Khanpura

Kachhawada

Rehatia

Sangavi khurd

Sangavi

Golapura

Gadaghat

Badalipura kalan

'Meena khedi

Guwadi

Jeerabad

Khedi Balwari

I~- 2 3 4 5 6

Man
Project

Name of No.of R.:une- cf t.he
the village village
Pru~t-c.t

i
~~.~

.)~

,Jeeran

I
.~

.~

~
l?

Roza Bahediya

1\

'1

i
J
';\
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JOBAT PROJECT

The proposed Jobat Dam would be constructed in the

village of Waskal in the district of Jhabua.

Being a medium sized dam, it would cover 13 villages only.

It is understood that none of these villages would be fully

submerged- they would only come under partial submergence. Yet,

in order to save the cultural heritage of the region as well as

to enlist the archaeological wealth - a team of experts was sent

to survey the area. Since these villages are mostly inhabited by

the tribal groups like the Bhils and Bhilalas, besides some

interesting objects related to their daily life no antiquities of

archaeological importance have been recorded.

names of these villages is appended herewith.
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r-- 2 3 4 5 6 7 8 9 10 11 12

Excavation Remarks
Co4t

Monuments for

Transplantation

Visual
1993-94

JOBA'l' PROJECT

Survey
1991-92

Documentation
Name 0
Monuments
site

the

Joba~
Project District - Jhabua

Waska1

Machani

Pala.ada

Machalia

Urda

Chhoti Khattali

Badi Khattal

Bagadi

Bh~ti

Sindi

Bhanpura

Indvan

Da,.,adi
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The basaltic tarrain is generally devoid of Significant mineral.

deposits. Carbonate rich rock al~ng the left bank of Narmada River

in Dhule Distt was examined. The results indicates that the rock

is not corbonatit type and has no significant economic implications

with the direet bearing on the progressive filling & dam construction.

Seepage observed between Mandleshwar & Rajghat in 2 short streaches

have also been studies. ~hese are at the fag end of th~ reservoir

and are confined within the alluvial depth of th~ reservoir. Further

studies have been entrusted to CWPRS to confirm the views expresaed

by CSI that there is no seepage.

ANNEX .XX..,., IN .VI •

The Seismic T€ctonic setting of the area and the possibility of

reservoir seismicity have been adequately taken care of in the

design of the Dam and the NCA publication of March,1993 clearly

brings out the seismicity aspects in its correct prosoectiveo The

Micr~ Earthquak~ Net work pr0posed to be established in the reservoir

area has also substantially progressed. Six out 0f Nite sites

have since been eatablished and monitoring has started.

.;;' RIM STABILITY SURVEY FOR SARDAR SAROVAR PROJECT

Reaervoir Competency Survey have been completed by Geological

Survey of India. In a meeting taken by the Executive Member, NCA to

review the progress achieved and the findings of the G~I on the Rim

Stability and Reservoir Competency, the fOllowing aspect have been

brought out :

Master Gradient 5ystem of the entire basin is towards the main

Stem of river,which is a clear indication that no transbasin

diversion of water is possible.

All the lineament & fractures are linear and confined within the

basin and the cross faults present at some locations are also

quite shallow. -hese also rule-out any poSSibility of seepage

of water out side of the basin. The joints & fractures, which are

reasonably tight and impersistant at depth are unlikely to conduct

water away from the reservoir.
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